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CENTRAL INTELLIGENCE AGENCY

This the National Defense of the United States within the meaning of the Espionage Laws, Title
18, U.S.C. Secs. 793 and 794 the transmission or revelation of which in any manner to an unauthorized person is prohibited by law.
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SUBJECT Aeroflot Schedule for June to DATE DISTR. 8 February 1957
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unclassified USSR Aeroflot schedule for

June to September 1956. Included in the schedule are ticket rates, 25X1
ticket agency and airport addresses, and driving time to airports
from town locations.
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3AMEUEHHDLIE OMEYATKH

Ha c1p. 6 MpONyuIeHo npumMeyanie K peficay NeNe 1974 128a:

«Bovinoansiores no 0co6oMy pacnopsikeniioy.

Ha cmp. g BPEMS B NyTH caeiyer cumrats peiic Ne 119—31.15.

Ha ep. 7. Peiic Ne 594 H3 Mockswr CIe1yeT cuntarn 593, a peiic 593 u3

peiic Ne 120—32.15,

dary
caeiyer cunrate 594, !

Ha crp. 53 syecro napaxox caeaver untath napoxoz.
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M O CKBA — cBsi3ara BO3AYLIHbIM co0OUleHHeM CO BCeMH CTOJNHLAMH
COMO3HBIX pecnyl/uK, ¢ KPYMHbBIMH TOpojaMH, MPOMbIll-
NenHbiMu  LenTpamu, kypopramu Kpeima, Kaskasza

PuxcKoro B3MOpbA.

M3 MOCKBbI—ycraHOBIeHO perysisipHOe OBHXKEHHE CaMOJIETOB B
bearpan, bepaun, Bynanewr, Byxapecr, Bapiuasy,
Beny, Kabyn, Koneurareu, IMapux, [ekun, Tpary,
MxenbsH, Copuio, Crokronsm, Tupany, Yaau-Barop,
XeNbCUHKH.
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MnaBHoe ynpaeneHne [pamaaHCHOro BO3AYWIHOTO tdinota
npu Cosere Munnctpos CCCP

AQPO®NOT

Mockea, ya. Pasuna, 9. Tea.

b 1:60«(35. Tenerp. anpec: Mocksa,
Aspodor.

B pacmucanuu ABHAeHus cavojeros B rpape ,Ornpasienne”
yKa3aHO BpeMs B3JeTa CaMmoJera.

Opr.IlMBﬂHHe camoJiera OT reppoHa HayuHaeTcs

3a O MMHYT

10 B3JeTa, MO3ITOMY BpeMs OTNpaBieHHsi U3 BCex asponopros (ua-
YAMLHLIX M TIPOMEKYTOUHBIX) ClelyeT CuuTaTh Ha O MHHYT paHblle
BpeMEHH, YKa3aHHOrO B PaClHCAHHH.

Bce cnpaBki O BO3AYUIHOM COOOIIEHMM MOXHO MOJYYHTL B
FOpOACKHX areHtcTBaXx Aspoduiora n asponoprax.
Ajnpeca TOPOACKHX areHTCTB CM. Ha CTP. 53.

OTJIABJIEHHE

1. Yeaonisie 0803natciis 1 cokpa-

wenns . . . .

2. Vkasateas peiicon, NOMCHEHHBIN
B pacnucaii . .

3. Mexaynapoausie

amu .. . .

4. BuyTpeitiiie  posayumbe aniii

BocToukoe  nanpapieliie

6) Cpeaucaaiatckoe nanpan

seiie R

) Bomkckoe  ianpanieniic

1) Kankasekoe Hanpanicine

1) Kpeinckoe  nanpan icitie

©¢) VKpalnckoe nanpaaeie

®) 3anamioe i

noayuIiibe

jianpa.ienis .
Tapitdisl 1 nCPCROIRN RACCaRTI-
2w faraa 10 5
HLN BOARY IS TR
6. Tapndsl 1a epCBOIKN 1
pon, Garaxa i rpy3on no miiy-
TPCIIIGI  BOAAVIIILIN TSN
Aspodiora .
7. Cipamkn, mpotaa  GuicTon i
1POCIA B AIPONOPTE . .
8. OGman wngopyawis A Nac-
camipon NCAAYHAPOUINIY
BodaymIs i Apoora
9. Obutan nidopyanisi 1 nace
CaKNpOB  BUVIDGIIY  BO3AYill-
wx it Aspadiora .
10, TaGapiiTsi BXONMLX W 327pY3
WX ABepeil CANOTETOR .
2

24

Ceuepiioe
1

CRINIAPOL
4

KAK MOJb30BATHCS PACTTHCAHHEM

1. Bee peiichr, sHnONAEMbE W3 PAZTMIHMX TOPOAOB M NOMEULCHHME B pacHHCd
Wi, CrpYNHPOBAKbL 1O HATIPABCHHAN:

ME)XAYHAPOJHDIE BO3AYIIHLIE JIHHUH
BHYTPEHHHME BO3JYIUHBIE JTHHHH

B BOCTOYHOM HATPABJEHMM —ykasanbt peiicy, wayuute s Foporiit, Kasans,
Mienck, Coepatonck, YeanGunck, Marmuroropek, Yoy, Kypranm Monotos, ~Onck.
HozocuGupek, Keneposo, Bapuays, Kpackospek 1t Bo BCe ocTatbitie MYKTH — OF
Kpachosipcka no Xabaposcka, 10.-Caxaanucka, Baaausoctoxa, Slkyrcka Maranana.

B CPEAHEA3HATCKOM HAMPABJEHHM — ykasamw peiici, mayuwe &
Mensy. Vpaisck, AxrioGunck, Kycrana, Akvommck, Kaparaway, Baaxaw, Jukyeaiu,
dryise, Tawenr, Camapkana, Craanna6az, Aama-Aty, Hmkens, Hykye, Auxagan

B BOJ)KCKOM HAMPABJEHHH — ykasaws  peiicul, waymue 5 Kasam,
Yanaucecx, Capates, KyiiGuwes, Ykanon.

M HATIPABNEHHH o waymwe o Pocton,

Kpacheaap. My, Boawi, Axacp, Cyxymn, Kyramen, Tonancis, Epesan, Baky.

B KPHIMCKOM HATIPABJEHMM — ykasamss peiicut, mayuse b Cumdeponoab.

B YKPAMHCKOM HATPABIEHMH — ykasaust peiics, wiynue B Xaphko,
Jinenponerponck, HKaawos, Craamno, 3anopowee, Bopowniosrpaz, Kues. iTuson,
Kuunines, Crawscaas, Yropoa, Oneccy.

B 3AMAZIHOM W CEBEPHOM HATPABJIEHHSX — ykasawsi peiicei, wiyne
» Newnnrpag, Pury, Taaamn, Munck, Buawiwoe, Kaaummnrpaz, Kupo, Cukruskap.
Vxry, Mewopy, Bopkyry, Mypanck, Apxanreasck, Hopuanck

2. Urom HaiTi HyKHei peiic, caeayer OBPATHTLCH Ky
WCHHONY B HA¥QJe PACTHCANMS, B KOTOPOM YKA3aNbi HONCD
W cTpanuua.

3. Mepex Kaxu HOMEpOM pefica, NOMENCHNOTO B DACIECAMWH. NOCTABICHD
yenosioe y B®. 0 namit
pefic.

areio peitcos, 10N
G MYHIHOTO peil

YCJNOBHBLIE OBO3HAYEHUSI U COKPALIEHUS

NMEPEBO3YHKH:
ADJT — Aspoduior
Ad —3p dpanc  — Ppaniysckas HauHolaLHan
aBHaKkoMnauus
— duuckoe  aBHALMOHHOE AKIO-
Hephoe 001LeCTBO
-9p Mmaus murepuennia Ko
opeiiu
— Bpuruw I0ponuen dpseiic Kop-
nopeiiui  (Anraus)
— Toauanackue Koposesckie
ABHAJTHHH
- TToabekie BO3AYIIHbIC I
— Ynpasicuue Boarapckoro rpa-
JIaHCKOrO  BO3MYLINOTO  TPaHC-
nopra
— Benrepckoe

Ay — A3PO

AU — 3p Hiaus
BE — BEA
KJT— KJIM

JIO — JIOT

JI3 — TABCO

MA — Majien BO3/LY LIHO-TPatiC-

nopTHOE MpEANpPHAITHE

MXJI-—Minibxan;yoit— Ynpasaciie rpax1aickoro

poaaywioro (aora KHP

— YexocaoBalkie a3poannHi
CKaHaHHaBcKie aBHaJ i1

— lseiinapekoe akumoneproe
06-BO BO3/LIIHBIX COOGLLEHHI

— Beusbrifickoe  akuuoneproe
00-BO 1O SKCIIyaTawi
BO3IYIIHBIX COOBILEHITT

— [OroenaBekuii asporpancrnopr
/npasienie Kopeiickoii rpas..
aBuaunn

NMEPEBO3YMKH MO BO3AYLIHBIM JIMHUAM
A3PO®JIOTA

A3 — AsepGaiiKanckoe  TepPHTOPHAJIBHOE
Baenne FBd

AM  — ApusHckas oTaedbHasi asnarpynna B

BC — BocTouHOCHOHpCKOE TePPHTOPHAIbHOR YIIPaB-
Jenne TBO

— I'pysuHckoe  TeppuTOpHANbHOe — ynpamiedie

T'B®

— Jaat
ue TBO
— 3anaawoe TeppuTOpHaIbHOE ynpapaenne [BP
— 3anagHocHGHPCKOe TeppHTOPHALHOE YTpaB-
Jenue T'BO )

— Kasaxckoe TeppuTopnanuhoe ynpasiciiiic TBP

OK —YCA
CK — CAC
CP — Cauiccep
CH — CaGena

I0A — I0AT
YKA — YKAMIIC

ynpa-

TOUHOE TeppuTOpHabHOC YNpas.ic-

KP  — Kpacuosipckoe Tepputopiiaabioe yrnpasienie
I'B®

MC  — MockoBckoe ynpapJienie TpalcnopTHoil aBiil-
i TBO
— TIpuBOJIKCKOE TeppHTOpHAJbIOE  YTIpaBelie
I'B®

— CpeaieasnaTckoe TeppHTopHasibHoe ynpas.ie-
nite TBO
— Cenephoe TeppHTOpHabHoe ynpapienie IBO
— CeBepoKaBKasckoe TePPHTOPHAIbHOE yNpas-
aeine IBO
YK — Ykpantsckoe —TeppHTOpHalblioe  yNpaslieHie
TB®

THIbl CAMOJIETOB
a-12 — Haptounne 12
14 — Mapounnt 14
S22 — Jhieynos 2
KB Konbep
CK Cranuns
1C-6 — Jyraac 6

JHHU NBUXEHHS CAMOJIETOB
t — exenHeBHO
. T.— O YCTHBIM YHC.
. U —T0 HEYeTHBIM Yl
I —no noneae bHHKaM
2 — 1o BTOPHHKaM
3 —no cpeaam
4 — no veTBepram
5 — 1o nsTHHUAM
6 —no cy6Goram
7 — Mo BOCKpecelbsin

NMPOYUE OBO3HAYEHUSA
H — HOueBKa
OT  — omamix
[0} — OTHpasJeniie
1 — npubbitie

4
— mepecajika

A —Tyna, o6patio (KOpOTKHe JHHHII MO JBHMe-
HHIO PeiiCcoB 03HAYaloT TpPOJeT NYHKTOB 10-
CanKH)

— nepBblii KAace

— KJace TypHCT

— mepBhlil KJace H Kaacc TypHCT

—_—————
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Tea. 33-94 ' Tea. 25-2 ‘ 1 tea. K5-30-46 5 ' 30 mun 55 | Kasanckui noxaaa|
Hpkyrek . . . | ya. Topokoro, 29, i :

Tea. 23-86

Hpkyrer, Awr. 16 s, | 1,60 | Lentpatumii pu-| 7 ] \
Asponopt oK ‘

| R
Kabya . . . . .| A®JL, Mpeacramirent-|  Katya , Myphanex ! Hpocn. Cramma, 48, \\\pm,,m 5.00 | Or arenrcrua
ctso, Tea. 1181 ° Tea. 3329 e 1

Kasaup Yumpepenterekast v, 7. Kasai, 5 Tpoaaeibyc 0.50 | M. Kyitosinena Hukonacy . .| Maexanouckan v, 63, | Hikoaaen, | 18w 1.00 | Or arentersa

Tea, 2-3173 Tea, 212:32 20 witn. | e 347 d i

Kues. . .. ..|ya Kapia Mapxea, 6, . TponaeR6yc 4 ati, 5 HonocuGupex . .| va. Conerekan, 28, b N 0.90 | Kp. Mpocnext, 46| ++4
Ten. 5-31-82 Ted. 513 30 M. : Tea. 3-67-79

Kuncaononcx ., M 3 ackrponoesn | 5.90 | dackrponoesta } Hopianck Ly B \\m.,.mumm 6. Hanexa | O arentcroa
33 i 0-11

oTer. Mun e |
Bonu 1.30
onu 1 | Onecca | v Kapag Mapcea, 1. lOJecca‘
Kuumnes . . . .| ya J]an@i 132, | K et . Apr, 15 wmi | 0.60 | ya Jlema e | Tea. 20-60-11
28.69

|
‘ 40 wuw. 1.80 | Ma. Mapmuonl
cxoro

Tea

25 Mun 0.75 | Ot arentcTea

2uope | OT arenteraa
P,

Omex . . . . .| ya Jlemma, 4 | Omex, | |
Koneurareu . Hormapye, Peaxyenaaif Kacrpyn 9 Or areirersa | rea 773 Tea. 66, 2 |
cen, Ted. WCNTpAAL |
0 Oc10 .| Topaenceavacrare | ®opresio |
| o1, 429874 |
| Kpacuopoack 20 Mopekofi bok3aa : | ! i
ALK, 20 mun. s T " H : 00 POBO
| e, 384 Mapi .| Eanceiicxne Tloas ; . o Ol 3bonokaasa)
- VI, 119, |
Kpacuozap . . .| ya. Toroas. 52. Kpactogan, 15 s 255 | yroa Kpacuoap | + Toa, Balzac 7050 |
Tea. 43-93 | seficcol |
va. Foroan Mg o] Tpocn, Dysanane. | Mexmn
|oas T ‘

|
Kpactooack . . .| Mopcxoii_boksad. |
¥ 1
| Mapuk Sxcunar|
| owax aedlima

| am
v‘ Or ararmerna

|

Kpacuospe . . | ya. Kapag Mapsca ) Kpacuonper, 5 15 s 15| Mapipyr &b 2

106 OH Mpara ..M PecnyGankn, 6558 | Ot areureroa
Kyii6biuen y 15, Kyitostuien, : lloesa ot cr JKea. aop. sok3aa rea. 65741 i

. 2136 0) Mxensit .| Mpocn. Craamna ;‘umxm ‘

@ Mewa . . . - ‘A\\u(xnutf‘.\ﬂz o, 61, | e, | or arermena |1

i |

|00 | O arcuretsa | ren. 376 | ren. 21:05 |
| Maturopex . . .| OkraGpsckan ya. 7. | Mun. B | Baexiponocan 2.30 | Saciponcenta | +1
15 s | 5 00 | Manexnas na Tea. 27-86 | M Ppenopr | gr cr. Mun. !

- anTe6ye Ne 39 i i | oAb |

pyaune.
Te.

Tea. 2-11- o
3ya4annios
106, 1!

Kyraien . w1 Cranma, | Kyranen,

o 05 o AT, 15 s

Jewmurpaz Hescruii npocickr, 54, | ewmirpat,
8-04, |

Tea. A 4-0 K 2:59-27

20 MuH.

Ast. 20 mun. | 1,20 | Or arenretaa

| " ren. 2.95.17
106. 68

t
ya. Tlepsoro Mas, 45, | Tunon, | 9 Or arentetsa . . . .| Byawpap Paiinnca Pura, 7
Tea. 2-82-53 20 MiH. . ¢ ) b N

I tea, 6-71-29
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Topos

Toutossi apec
areutcrna, Tenedoi

Pocton /oty
Camapkany .

Caparos .

Cumdy

Csepanonek . .

ya. dureasca, 58,
Tea. 36-33

va. Jlewnia, 37,
Ten. 950

| ya. Jemma, 84,
2.03.06

Tea.

Basikonckiit_nep., 3,
Ten. J11-78.03

Asporopr, | Pacctonine

Tea T3 210 FOpo-|

cnp. Giopo

o1 asponop-|

Bpexa B nyTh
(nac. smir),
TpaNcnopt

Croumocts
npoesna

(py6., xon.))

1043R00050019000!

Mecro  otnpasae-
WA TpancnopTa

W3 ropona Topox

MecTnoe spe-

Poctos 1w/ Iony,
Tea.

Camaprang,
Ten. 2-57
Caparon,
Ten. 2-19-56

Koabitoso,
Ten. [12-10-25
206, 3-10

Coun

Cogpin

Cranunaban

Cranuno .

CrokronbM .

Cranncaan .
Cyxymn
Tannun
Taukeut .
T6nanen
Tupana

TioMeHb .

Yaau-¥as . .

Cramunrpa . .

| Tpocn

.18,
. 1-06

Tpocnext Craauna, 19,
Ten. 20-36

Hapomnoro

M. cotpa-
s, 12, Tea, 7-01-62

ya. Jlennna, 15,
Ten. 15-53

| Myusmexas ya, 21,
1. 3-46-00

| ya. Aprema, 119,
Tex. 3-27:09

®uorcurh,  Hopuano-
cropr, 1, Ten. 233720,
Daiornasiasorer,
HuGponaait,
Ten. 233720

.| ya. Uanaesa, 12,

Ten. 4-04

| ya. Jlewma, 1,
-97

Tea. 5

.| na. ToGexs, 10,

Tea. 4-43-84

| Mywkunckas ya., 18,

Ten. 3-20-40 4

Pycranean, 20,
Tea. 3-59-66

.| Tlpeacrasirenserso

DJI. Ten. 2792

IMepoonaiickan ya., 8,
695

Untiiickas, 24,
Ten. 22-48

Ten. 1217

Anzep,
e, 33411

30—10 Conn
| Bpamaetia
Craunataa,

Tel. asponopt

| Craamirpan,
Tea. 3-28-90

|
| Craaumo,
Tea. 3:
Bpowna

| Crancaas,

| Tea 6-93

| BaGyuepe,
| Asponopr
| Taamun,

Ton. 12.65
Tauen,
[ Ten. 3.58-05
! Tonanen,

Ter 404-53

Tnpanna

—
| “ren. 5.68

i 106. 38
Vaau-Yas

35 mun,

20 smu.

45 M

30 Mun.

25 mun.

40 suu.

25 MiH.

10 mun.

1.00

15 snm,

20 M.

40 s

20 mun

2 00

1.50

3.00

1.20

2 ws.
KpoHM

Or arentcraa -
Yaropon - .

M. Perncran

Or aretctsa
Yoa ..

Tocriiia 1 .
allentpansians Yaan-Batop

| Dpyize

|

| Or araimerna

| Xapukon

Ot areitcrna

XaGaponcx
Or arentcra
Xeavcikin
ya. Jlennia
UeanGinek
Kea. aop. noxaaa
epionun
Or arentcrua

UYura

UYkaaon

Or arentcTna

Or arentcrsa SIKyTCK

Ot arererna flara

HKea. nop. voxaaa

|
]

Mouroskiit aapec

arentcrva. Teaeqoi

Asponopr

Tea, cnp. Gopo

lor asponop-
ra 10 ropo
[ECNC

Yerp-Kanernoropex]

10.-Caxannuck .

ya. llooxosa, 5,
Ten. 21-65

ya. Jlenina, 25/29,
e, 2-86-55

Aspoiiopt, Tex. 1072

ya. Cramuna, 97,
47

Mo, Teseiena, 2. °

Tea 41

va. Tyuwuna, 46,
Tea. 3-20-71

Maasmnikary, 16,
1

v Tusipsaena, 28,
| 7 rea. 3-49-61

|

 Llenpapiian .. 4

| rea. 18-26
Kaauymia

" Hepuuuckoii 17

l

1 yroa. ya
| rer i3
\

ya. Coserckas, 42
Tea. 30-90

Toprosan ya., 102,
0

yai. Slpocrasekoro,
Tea. 1-44

| Komnynaauian a1,
Tea. 491

Yropor,
106, 48

Yerp-Kaneto-
ropek, Ted

Yaau-Barop

Ppyiise,
e, 3801

Xapukov,
Ten, 2-80
106. 230

Xabaposck,
Ten. 3-4i

Xeavcunkt,

961

YeanGusck,
Ten. 3-82-41

Uepiosust

Yura,
Ten. 43-81

Ykanos,
Tea. 546

10.-Caxaannek,
Te. 30-90

SikyTek,
Tea. 7-44

Crndeponons,
Teit. Aspoiopt

Bpexa B nyTH

(vac. wui.),
Tpancnopr

10 Mum.

ML

Mt

5 M.

25 Mun,

Mecto  onpanae-
W TpalicnopTa
W3 ropona

& wan —
Mock. spe-

TOHMOCTD

poeana

(py6. xom.)|
WeCTHoE ape-

us:

c

Ia. Kopatonitua
Or arenrersa

Or areitictsa

|

U.‘JO“ Toctunnia

i Knprisins

‘ 1.65 | Or arenrcrsa
|

1.50 ‘ Ta. Craauna

Or arentcrsa
Focrimua  <lOx-
usiii Ypan>

Lenrp. noumain

va. Kaammmna

Or arewtcrua
Toprowas v

V. Spocanckoro

Or arentetna

Or areintctsa

Uurinekas, 24

Mpusenanne, Cokpameinii Tenerpadiiuiii aapec fOPOICkIY AreNTeTy

Aspodora: Hassaiiie TOPORA, ABHAATEHTCTBO>
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OBLASA HH®OPMALLHUS
JJIS NACCAXHPOB MEXIYHAPOAHDIX BOSAY JIHHUN

YC/I0BHS NEPEBO3KH :

K nonery ua poaiibl o
MU, HMCOLIHe GHACTH, @ TAKKC JOKYNHTS, BHIAGNIbC B Co-
oTBeTCTBIN € YCT: T X W
cauiTapibiit BRI

MeHAYHAPOAILIE BOSAYUINAC HEPEBOSKI 10 BOSAVWIMNBIN -
iy Aspodaora noAwMIAIOTCH AcHiCTBINO 1pABNA 08 OTRCT-
CTBEINOCTII, YCTAHOBICHHLIX  MCHIYHApONOil  Kouseinuieit Am
VHHQUKALILE HCKOTOPbIX TPADIL, KACGIOUUINCH MCKAVHAPOAIIIX
BOBAYILNBLY NICPEBOIOK,  MoAmICauNol 1 Baputase 12 oxTadpn
1929 rona.

NPONAXXA BHETOB

IMaccancnp Mower upuoGpecTt Guacr suGarospe
HpAMOM  HAnpABACHIN, TAK OUIOBPENENIO «TYAa I 0GPATHON,
Mpit HOKyNKe Giidera <TyAa it OOPATIO» NPEAOCTABIACTER CKIA-
ka b paovepe 10%. Cpok AeficTains Giiera o ToA co Aus
BB

3anpka na foAyUCiie MCCTA B Cavodere Ho oSpatioNy G-
ety ¢ oTkpuToli AaToii noxaerca 3a 5 nedi 1o wbiicra. Mac-
Camuphi ¢ OGPATHUNH  GILICTANI,  HNCIOUUIC  GPOINPOBANIHIC
Mecra, mpH OGPATHON BhIETC I3 Asponopron Aspodaora ofsi-
At MOATBEPTH CROD HAKANYNC BHCT
we noauce 12 wacon s

TPAH3HT

Mpis noaere s CCCP 3a rpanuy Tpausuion vepes Bearpaa,
Beuy, pary, Crosroavy, Koneuraren, Mexi, Bapuiasy, Neib-
CHUKI 11 APYTHE TOPOAA, HEOBXOANMO He nodnice Kak 3a 5 neit
NOMATH MHCLMEMIYIO 3ANBKY B arenTerso A3poacta A1s 6po-
LMPOBAMIIA MCCT B CANOACTAX APYTHX apuakosmaniii. [poaxa
TPAIBHTIBIY GHACTOD B STHX CIYWARX  NPOHIBOINTCH
nocTe MOATBEPACACHNA GPOiN aBHaKoMnaneii

T nokyfike Giiera TPausiTos tepes Mockny HeoGXOANMO
2a6pOIMpOBATL MECTO B cavodeTe C YKasaHieM AaThl puLera i
lioMepa peitca or Mockssi. [Taccamupsi, nvelome TpanauTHbe
GuneTh Ha noaer deped MockBY, IOTKIL 3apENICTPRPOBATY N
b MoCKOBCKOM  #5OHOPTY lie HOTMEC WeM fepes wac riocie
npuGHITIA.

NMEPEBO3KA NETER

Herit B pospacte 1v |2 J1eT NEPEBOIATCH TOIbKO MpH BIpoC-
0N naccasiupe.

3a nepesoaky pebelika b BospacTe 10 2 ACT. cci ol lie 33-
lliMaeT OTAeTbHOTO MecTa, bamvaerca 10% noaworo Tapuda; sa
nepesosky peGeiika B Bospacte oT 2 10 12 det, ecay on e 3a-
HUMAeT OWELHOTO MeCTa, BauMactch 50 Tapida.

Ileys AeTaM, CTCAYIOWUIM C OUMIM B3POCTBIN NACCAKMPOM,
NPETOCTABIRETCA OTACTBHOE MECTO, HE3ABUCHMO OT TOro, mepe-
BoanTcR an omit ¢ onaatoil 50% wan 10% tapuda
BATAX

TTpit nokynke G1IcTa HCOGXOANNO COOBIITE Bec Garaxa. He-
susBIenKbI NP MOKYNKe 6ilIETa Garax  MOKeT GulTb MpuHAT
K MepeBoaKe B OHOM CaMOTETE C NACCAXHPOM TOTbKO Mpi ma-

58

Gpoimn, areiTerny

TOaLKO

A cpoGomore onmaka.  To ooy nommowy Gwiery i
AeTCKoMy GiAcTy, onnauciioMy © pasMepe 50% Tapuba, pas
pewacren Gecnaniii HPOBO3 BariKd B KoAMecTBe 20 KK, 4
wa sy Mocksa—Crokroma i Mockna—Konenraren
30 &r.

Tpi nepesoske GOALWIONO  KOAWMCCTH  DArdika HCOOXOANMY
CHaBaTh ero K OTNPABKE He MOBANCE, WeM 3 MAC 0 BBLICTA
Mpnem Garama sakawumsacrcs 3a 30 MMHYT A0 OTHpABICHH
camonera

Paavepu OTACILILY  Nect G e A0
4034605100 ey

Maccazmispax

CTAHOBACKNON  HOPMBI GESHAATHON0  GArAKA CICAVIONE HPet
MCTM:  AQMCKYI0 CYMOMKY 1Tl HCOUBINON  nupT(eaD, Hai1o,
e, SONTHK WA TPOCTH, HCCKOLKO KIUME 181 AKYPHATOD A1
uTelts, nuTallie ATA PeGeHKa It AOPOKIYIO KOAMGCALKY

He NpHInGMAIORes K NEpeBoske BAPHIEITIC, OTPARIIONUIC 1
ACTKOBOCIAANCIIOULICCH  HOULCC i

HpeBbILL,

PASPCIACTCN  pUBOSITL Ges OITAIN Sy

BHHOK/IH H ®OTOANNAPATI
Biiokain 1 oroainapatit
yuakopaunbivit B Garax

PASPEHIAEICH HPOBOSITL 10K

BO3BPAT BHJETA

Taccaip MOACT OIRAsAILEN O IUICTa H HOAVHITL eTon
MOCTD 3@ HOICHOLIOBANNYIO  HCPCBOIRY. LT IO Ofl AVMTiKC:
SanBHTL B NYNKT BhAGwn  GRACTA WA B A5pONOPT  HEPBONL
YATLIOTO OTHPARICHII e NOLICC UeM 3 3 waca 10 BHACTA
cavoiera

Ecan naccamup orkasaien ui nodet mosie ien sa $ duca
A0 BhACTa cavoTeta
BPOMS 11 HC HCNOTB30BAT SACONNPOBANIOE LT LT NECTO %
cavoeTe W NPHGHLT B A3PONOPT ¢ HENPABIILIG hOpILICHiIb:
MIl OKYMHTANMH, BEICICTOHE  Wero HE CNOT COBCPUITH Tuiter
T0 ¢ Hero yaepaivaercs c6op B passiepe 25% Tapida 1 00N
wanpasenin (o e Soice 280 pyG. u ue vemee 28 pySacii)
33 MOHCHOALIUBANNYIO MEPEBO3KY 10 MecTd UASMANCINA 1K A0
HPOMOKY TONHOTG HVHKTA, [AC OCTAHOBKE 110 pacuilcaiito fodvy
6 wacos.

OBCIY)XHBAHHE B NYTH CJEJOBAHUS

TMaccaxupt 3arPAIIAIORD. CACIOBAIIN 110 Gecnaariioe
Fopstee TTAINE B NPONCAYIOWILIS 45DONODTAN, 4 B HOACTE
FOPANIC H HPOXTATCIBULC IATITEI,  KOILUITCPCKIE H3ACHII,
BpyKTH. B cyuanx BHIYAISmION JaiepaiKil cavodera B aspo-
HOpTAX, NMaccamiipul IATPANIMIOND CACAUAMIA 0IyuAIOT Gec
raaTHO rOPANeC TATAIfC TPI PAda B CYTKI, \ECTO B FOCTHMIIE
W npano xpareiin Garaxa.

Tpansiriitic Invefoutie Mecra
1ia ompeieenityio AaTy It WoMep pefica, 101L3YIOTCA B A3PONOP-
Tax nepecaikil GeCnaATHMN NMHTAHieN i rocTHiuel B TeugHNC
24 uacop. Tlaccaiipay, CICAYIOUUN 6e3 1PEADAPITEALIOTD GPO
UHpOBAIA MeCT Wi MPHGHBWIM 34 liCCKOMbKO AMell A0 OT-
IpaBACHIA CAMOACTA, Ua KOTOPHi 3aGPONIPOBANO MecTo, MIT1-
WHe 1 FOCTHAUA GeCNaaTHO He MPEAOCTABATROICS.

Hle HPHTLA B ASPUIIOpT B HASATEIIOE

OBGLLAS HHOOPMALLUS
AJist NACCAXKHPOB BHYTPEHHHMX BO3AYWHbBIX JUHHA ASPO®JIOTA

nPOJIAXA BHJETOB

Mpoaaa NACCaHPCKIIX GHIETOD Ha CAMOIETUl IDONILONIT
ot Bo Beex TOpoACKIX arentersax Aspoaota, asponoprax, Ky
poprax Kpsisa 11 Kankasa.

Jlis ya00cTsa Naccaiupon BHCACH NPCABAPHTCABIAN 1O
qwka Giieron aa 5 et A0 miaera, Ha Kypoprax 3a 10 uici
Faccumiuput MOFYT 3aKaswath GIICT N0 Teaeony 18 e
crauit ma s, TperocTamisieress  npaso npioGperath Guaer
oAospeNeniio B 064 KONNa, T. e. 1 ia 0GpaTibiii nyTh.

Bocunoe1yKalie NOPYT N0b30DATHCH  BOSAYUIINN  Tpatc:
JOPTOS! 110 BOMICKIST  TPeGOBANNAN, BLINICANILIM  Na_ Mpoea
JKed. Aop. WL BoAuMM Tpaticiopro. TIpn ofenc tpedosaiii

pUsiiNA B CTONMOCTH aBiali-
o070 11 KEIC3N0A0POKIIOFG (B00MY) Tapia

lipn npoaake  Gnicton
2 pyd. 50 KoiL, & B rOPOACKIX
¢Gop b cysie 4 pyG. 50 Kon.

M apiaGiaeT AomAaIBICTes

B3bicKBacTes
areiTeIBax 11 KoMICCHOIIbI

crpasosoil c6op —

CPOK TOAHOCTH BHJIETA

Bitier roen Toabko Na TOT pefic i iGN, WA KOTOpHE Ol
suai.
Ofpatinii Giter roen b Teuenie 45 el
caeaath
43pOIOPTY NA CPOK [0 3 edl, 0 uew HCOBXOUINOG SastBTL 1PN

[accannp  Moier GCraiOBRY B TPONCAKYTOUION

pioGperenmt Gicta.

MEPEBO3KA AETEH

Jlern 5 sospacte 30 10 JeT NEPEBOIATES TOALKO €O P3POCTS
Ml naceaipast.

Oaumt peGeitok B nozpacte 0 5 aeT mepesoantes Goenatio

3a nepesosky Awonx Aeteit B Bospacte Ao 10 et Bamvacten
50 cromMocTIl GiACTa ¢ KAMIOL0, ¢ NPCIOCTABICHIEN 0foiy
outoro veeta. 3a Hponos ictell, SANMNAONUY  OTACTLILC
MCCTa, MC3ABNCHNO OT X BOIpACTA 3NMECTEs  NOAMas  Cl0i
MocTh apnagirera

NEPEBO3KA TPAH3HTHBIX MACCAXXHPOB
TMaccanupyl, NCIONUIE TPANINTIHE GILICTH, AOTKNL 3apern-
CTHPOBATH 11X B GIPOROPTY MOPCCAKIE He HOBICe, HOM Hepes
wac noce npRGLITIA.
TPaIBHTIBN Naccanpay rapanTipyeTes oTIpaRKa M3 23p0-
nopTa mepecaxki b Teueinie 36 4aCOD ¢ MOMEHTA periCTpauIL

BATAX

Tlaccasiput 1SEIOT NPaBo  NEPEBOIMTL GCCMAATHO  PYIHYI0
K1a1b B Xoamwecrse Ao 10 K. 32 HAINUEK Beca py'moil Kaaln
COCPX 37O HOPMU MACCAMUPH  YNIAUHBAIOT 10 GATAKHOMY
Tapagy.
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0®OPMJIEHUE BbUIETA B A3PONOPTY

ilo upnGuTun B aspomopT maccamup ¢ nosuice, Yew 3a
30 My o BhLIeTa AOKeN  saperictpupopath B Giictiiofl
Kicee cBoil Girer, BIBECHTL PYunylo K1ais 1 Garax

Tpi nepesoske G0abLIOTO KOAHYECTBA Garama ero cacayer
A4BATH K OTNpABKE B A3ONOPTY HE NO3ANeE, HEM 3 ¥aC A0
Bitera.

Nocazka » camoaer 31 15 MHNYT M

4 30 5 MMNYT R0 BHLIETA COMOJETA MO AcKMCAHMIO.

Bisxo:l iaccaknpos Ha JeTnoe node A1 HOCAIKN B cavoaeT
DACIACICA TOABKO B COMPOBUACICHINI  ASKYDIOTO 1O 43P0~

ks
Tlpi Hlocaike B cavoaer B NEpByI0 ONCPEAb
COmIp ¢ ACTLMIL I ACHIUILL
[lpi ssemenni pOANLX 1t SHAKOMLIX O BhlCie
ceayer B TeAcrpamMe cooGIITh AATy BHACTA W HOMep pefica.
910 3a6T BOINOKIOCTH BCTPENAIONI NOIYHITH TOWIYIO Cnpan-
Ky 0 spesciin NPUGHTIA CAMOJeTa B A3PONOPT HANAUENIS.

HPOXOANT Hac-

camostera

JNGCTABKA NMACCAXXHPOB U3 A3POTMOPTA B rOPOJL

115 asportopra B T0pO it 0OPATIO HACCAKIUDH AOCTABARIOTCA
FUPUCKININ a3TOGYCAMI, TRANBASNI W Takei (cTp. 53)

TABAPHTbI BXOJHBIX H 3ATPY30UHBIX NBEPEM
CAMOMETOB
Tipn npicMKe X nepenoske Garaka i rpy3a NEOGXOAINO

CUNTAATE PAMEPH PRIl 1l 3ATpYIOUNIY JI0KOD, NpHSERcH-
e  cacaylomedt TaGime (s c):

Hanveciosanne sepy (10xa) A2 | Ma-12! M

Bromman aseps maccaxupeoil Ka |
i
npina L.
nbcota . .. N
Jlscpb mepe:uiero  Garaioro oTac:
qemis (C maccamup. KaGuHbl): 1
npitita o |
secota . ... . L. -
3 3arpysounnit a0k nepeaiero Ga
raiioro otencns (¢ Gopra)
wipita L ... .-
secota .. oL .. . o o
1 Jlsepb 3ammero Garaioro oric-
deiia (¢ naccanmp. KaGuHb):
mpitia [P

BhicoTa . . L
5. Barpyaouniii ik 3aero Gara

Bhcota . . . . . . . . -

6 3arpysouas ABeph TPYIOBOr0 Ca
MoieTa (roseasixal
urwpia .
swcota . . .
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NOAb3YUTECH BO3JAYIIHbIM TPAHCIOPTOM
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ECONOMICSUF Thh USSR ORE MINING INDUSTRY

Ekonomika fornorudnoy promyshlennosti S. Ya. Rachkovskly
SSSR | wconomics of the USSR Ore Mining
Industryl, 1955, Moscow, Pages 7=-115,

N0 Nl
107=260

[Pages 7-115]
FOR&V:ORD

In the present book the sequence in which the individual
subjects are treated differs somewhat from the syllabus for the
course approved in 195 for techniczl schools of the nonferrous

metallurgy industry.

At the beginning of tl.e course, after outlining the history
of the development of the ore mining industry, we deal with raw
materials resources and their distribution, ana then with the prin-
ciples of organizing administretion and plaaning production. Sube
sequently in all sections (technical progress, fixed and working
capital, labor, production costs, etc) problems of planning are
treated. The section entitled "Capitel Construction," for a study
of which the student must be familiar with matters of‘ production
costs, profitableness, labor planning, etc, is found at the end of

the course.

Individual sections of this book were read by the following
speclaliste, who made valuable comments and rendered great assistance
to the author: S. Ya. Gol'braykh (on fixed and working capital); I.
G. Gorelik (on orgenizing administration and planning); Ye. B.
Grudskiy (on labor end wages); A. 1. Milovanov, A. K. Banketov, G.

N. Popov, and O. O. Sosedov (on the development of the technical base);

S. A. Pervushin (on mineral raw msterials resources); I. B. Pekels'
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and L. M. Churilovich (on finances); N. De Homanovich snd Ne L.
Skorubskiy (on proauction costs); and Ye. M. Faerman (on the science

of mining).

The author also received a great deal of help from N. A.
Grigor‘ysv and V. V. Tyrin, as reviewers, and A. A. 4vorykin, as

the editor of the volume.

To all these persons the author expresses gratitude for

their friendly assistance.

IR TAOLUCTI.ON

Section 1. The Subject and Aims of the Course, "Liconomics of the

USSR Ore Mining Indusiry

The course, “"Economics of the USSR Ore Mining Industry," is
one of the scientific disciplines concerned with studying produc-
tion under the conditions of a socialist economy. There are 2 aspects
to social production: (a) the relationships between human beings and
the forces of nature in a struggle with which the requisite material
benefits are obtained; and (b) the relationship among human beings in

the productive process, that is, production and economic reiations.

The study of the methods by which man acts on the forces of
nature is in the sphere of the technical sciences. The economics
of the ore mining industry, considered as a part of the economics
of socialist Industry, is grouped with those scientific disciplines
concerned with studying the production and economic relations of

human beings.

The laws of economic development are objective laws reflect~

ing a process of economic development which takes place independently
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—

of human will. But human beings can understand these laws and

utilize them in the interests of society.

Political economy studies the laws of social production
and the distribution of material goods at warious stzges in the
development of human society and production relations in their
interaction with productive forces. These laws manifest them-
selves with regard to social production as a whole and with re-
gard to incividual sphercs of production, that is, indivicusl

branches of industry, and enterprises.

But in addition to the things they have in common, indi-
vidual branches of production have their own special character-
istics. These characteristics are menifested in ditrerences in
technology and economics. Individual brauches have their own
structure of fixed and working capital «nd their own brarnch and
intrabranch division, .which reflects concrete forms of the social
division of labor. Individual branches are distinguished by
their own technicsl bases, organization of production, amount of
labor input, skilled personnel, wage system features, and the

nature of their relationships with other branches of the national

economy.

The mining indusiry includes several branches of industry
engaged in extracting minerals from the earth (ores, coal,

petrolcum, salts, etc).

The growth of the most important branches of the national
econamy and, above all, of the production of producer goods depends
upon the development of the mining industry. The state and rate of

development of ferrous and nonferrous metallurgy, machine building,

electric power, chemistry, and other basic branches of the national

economy depend upon the state and development of the minming industry.

-3 -
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One of the special characteristics of the development and
geography of the mining industry is its connection with the exist~
ence of explored reserves of mineral resources. Under socialism
public ownership of mineral resources and the planned development
of the national economy make it possible to carry out prospecting
and exploration work in orcer to discover reserves of mineral re-
sources in regions where the raw msterials are consumed. This
ensures the juxtaposition of industry to the sources of raw

materials, and its plaenned distribution in the USSR.

Despite the high level of its technical equipment, the
mining industry of the USSK 1s still very labor consuming. There-
fore the further development of technology is of very pressing

significance for the mining industry.

In capitalist countries the owners of the mineral resources
exact payment for the right to work the deposits belonging to them.
This raises the cost of working the depesits, and limits the possi-

bilities of their exploitation.

Under the private property system, the exploration and ex-
ploitation of deposits are frequently carried out, not within the
limits of the natural contour, but only within the limits of the
private property, which fact makes for inefficlent exploitation of
these deposits. 1t is only where there is public ownership of the
minersi resources that there exist all possibilities for the planned
and efficient exploitation of all natural resources, the correct
organization of exploration, and of the working of individual de-

posits.

The mining industry is concerned with the extraction of raw
materials. This makes for a special structure of working capital

in the mining industry.
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It is only on the basis of a thorough study of the special
characteristice of the mining industry that one csn find the most
effective way of utilizing its possibilities in the interests of

of bullding communisia.

For example, the¢ law of the planned development of the
national economy makes it possible for the USSR's planning organs
to plan social production correctly. But, in order to convert
this possibility into reaiity, it is necessary to understand this
law and apply it scientifically. With respect to the mining
industry this means the necessity of studying the national economy's
demand for the given minersl, the resources of the branches, its
production capacities and their development, the special character-

istics of technical improvement, ste.

Marxist-Leninist economic theory is further developed in the
decisions of the KPSS [Komunisticheskaya partiya sovetskogo
soyuza -=- Communist Party of the Soviet Unionl. 4 course in the
economics of « branch of industry must involve a study of the de-
cisions of the party relative to the organization and development of
the given branch, and it must fumiliarize the student with the
economic policy of the KPSS and of the Soviet Government. This
policy, which guides the development of the entire national economy
of the USSR and its individual oranches through the agency of
national economic plans, establishes the principles of the economic

activity of the individual enterprises.

A course in concrete economics must equip economi&I: cadres
with economic knowledge and thereby promote the most effective
management of the soclalist economy. Production problems must be
decided on the besis of strict khoz reschet, and on the tasks of
cutting costs, raising labor productivity, and utilizing hidden

reserves.

-5-
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In accordance with these tasks, the course on the economics

of the ore mining industry involves a study of the significance of

the branch, the means of its development and technical progress,
its raw materials resources, mesns of improving the utilization of
the fixed and working cepital of the branch, increasing labor pro=-
ductivity, expanded reproduction, cost reduction, and incressing

profitableness.

Llthough concrete economics ig based on the Marxist-Leninist
concept of profitableness, which requires that profitableness be
considered not only irom the viewpoint of the individuul enter-
prises or branches of production vut also from the viewpoint of
the entire national economy, this concept of profitableness in no
way decreases the importance of the profitableness of the individual
enterprises and branches of production. The TsK [Tsentral 'nyy
komitet -- Centrsl Committeel of the KPSS and the Soviet Government
have constantly emphasized the importunce of the profitableness of
the individual enterprises snd branches of production for the de-
velopment of the entire national economy. The plenum of the TsK
KPSS which was held in July 1955 proposed that the necessary steps
be taken for the organization of profitable activity on the part of

all enterprises.

The wealth of e:perience of the USSR's leading enterprises
and the experience of our production inrovators should be tuken

into sccount in the presentation of the course.

Section 2. Industrys The Basis of the Development of the National

Leonomy of the USSR

Socialist industry is the leading branch of the national economy

of the USSR, unified on the basis of publie property on a nationwide

-6 -
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scale. Socialist industry is characterized by a high level of con-
centration of production and an advanced technology. Soclialist in-
dustry equips all brancihies of the national economy, including industry,

agricul ture, and trade, with advanced technology.

Industry produces the great mass of instruments of labor and

consumer goods. Industry is the main basis of the socialist economy.

Industry effects the extraction of minerals Irom the earth
(ore, coal, petroleum, etc), and processes industrial and agricultural

raw materials.

According to the function of the products turned out, the

entire industry of the USSR may be divided into 2 groups.

Group & covers the production of producer goods, including for

the most part the branches of heavy industry (the metallurgical,

machine building, cozl, petroleum, and other industries).

Group B covers the production of consumer goods, including
the branches of light industry, for the most part producing consumer

zoods (the textile, footwear, food, and many other industries).

The special characteristics of the development of socialist
industry include not only the high rate of socialist industrializa-
tlon and its development as a wholc but the predominant development
of heavy industry, that is, the production of capital goods, as the

basis for the growth of all the branches of the national economy.

The declsions of party congresses and the decrees of the TsK
KPSS and of the Soviet Government have repeatedly emphasized the
special concern of the Soviet state for the rapid and constant de-
velopment of heavy industry. Over a period of 28 years (from 192u-
1925 through 1953) the production of cupital goods has increased as

a whole approximately 55 times,
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This hau led to a radical change in the branch structure
of socialist industry. Whereas in 192u-25 the share of capital
goods in the product of the entire incdustry of the USSR was 3u4%,

of the second S~year plan; in 1937, it was 58%, and

by 1953 it was about 70%.

The correctness of the policy of the KPSS, based on a deep
understanding of the cbjective economic laws of socialism, has
made 1t possible to develop Soviet industry at an exceptionally
high rate. In temms of the rate of development the production
of the industry of the USSR has long since surpassed the industry

of the capitalist countries.

In the Soviet Union the volume oi industrial production in
1954 exceeded the 1929 level 1{ times. In the US the industrial
product incressed 2.1 times during this period, while in England

it increased 723, in Frauce lu%, and in Italy 77%.

The successes achieved in all branches of soclialist industry
were possible owing to the fact that the KPSE and the Soviet Coverii-
ment continued the Leninist policy of the priority development of

heavy industry, which includes the ore mining industry.

Section 3. The Concept of a_Branch of Industry

Industry is divided into individusl independent branches.
A branch of socialist industry is the totulity of enterprises
specialized in the production of a homogeneous product. A branch
is characterized by the existence of a specialized technical pro=-

duction base and skilled cadres in specific trades.

The ores of the nonferrous metals usually contain several

valuable components which are extracted in the process of their
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subsequent processing. For example, the ores of the Urals copper
deposits contain sulfur, zinc, and other components in adaition to

copper,

In such cases the branch of industry to which an enterprise
belongs is determined on the basis of the rost important metzl. 1In
accordsnce with this, the Urals copper mines are included in the

copper industry,

In adaition to ths basic enterprises specislizing in the
production of & delinite product, many branches of industry in-
clude auxiliary end ancillary enterprises which turn out various
products for the basic enterprises of ihe branch. Enterprises of
this kind in the mining industry incluce those producing explosives,
those engaged in the repair of equipment, etc, serving the mining

enterprises.

In the USSE the division of industry into individusl branches
is effected under plsnned procedure. In proportion as the scale of
rroduction of individusl products increases, the organization of

their production into an independent branch becomes effective.

In the national economic sense the concept of a "branch"
does not always coincide with its adminisirative subdivision at
any given period of time. For example, the copper industry branch
does not consist merely of those enterprises under the main admin-
istration of copper industry ("Glavmed'") of the Ministry of Non-
ferrous Metallurgy USSR. It also includes severul enterprises engaged
in producing copper which are under other main administrations. In
particular the smelting of copper is also done at enterprises of the

lead-zinc, etc branches of industry.

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

Several branches of industry which did not exist prior to
the Great October Socialist Revolution have come into being in the
USSR during the Soviet era. For example,several branches of
machine building (automobile producticy
and branches of nonferrous metallurgy (the nickel, aluminum, and

other branches).

Industry is divided ihto the extracting and processing
industries. The extracting branches of industry include those
branches engaged in the extraction of minerals and other products
vhich nature makes available to man. These branches include the
mining industry (the coal, ore, and petroleum industries), the
timber industry, etc. Those brenches of industry engeged in the
further processing of raw materials into finished products from the

processing industry (machine building, textile, etc).

Each branch of industry in the USSR develops in accordance
with the state plan for the develoyment of the national economy and
tire general political and economic goals of the state, and the de-
velopment of each branch of industry is coordinated with other
branches. For example, the iron ore industry develops in accordance
with the reguirements cf the ferrous metallurgy industry, which it
supplies with raw materials. Ferrous metallurgy supplies the needs
of machine bullding and transport. Machine building and transport
serve all the branches of the national economy. The coordination
of the plans of individusl branches prevents the fomstion of dis-

proporticns in the na tional economy.

The mining industry includes those branches of industry in

which minerals are extrscted from the earth.
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Depending upon the function and character of utilization
of the minerals extracted, the mining incustry may be divided into
the following basic branches.

(1) The mining and fuel branches, which supply the needs of
power and transport and constitute for the most part the fuel base
of the national economy (coal, petroleum, peat, oil shales, natural
gaS) e

(2) The ore mining branches, which embrace the extraction of
ores for the metallurgical industry (iron ore, mengenese ore,
chromium ore, and the ores of nonferrous and noble metals).

(3) The mining-chemical branches, which extract the basic
raw materials for the chemical industry (sulfur, saline minerals,
apetites, phosphorites, etc).

(4+) The mining-construction branches, which embrace the
extraction of materials for construction, such as cement, ceramics,
silicates, and other branches of industry (limestone, fire clay,
chalk, sandstone, pranite, buildin; stone, etc).

(5) Branches of other minerals [sicl extracting the raw
materials used in various branches of industry (mica, asbestos,

graphite, optical quartz, fluxing limestone, molding sands, etc).

CHAPTZR I. THE ORk MINING INLUS RY IK THE NATIONAL ECUNOMIC SYSTEM

OF THE USSR AND THE BASIC STAGES TN ITS DiVELOFMENT

Section 1. The Importance of the Ore Mining Industry

The ors mining industry is of great importance in the
national economy of the USSR. I+t provides the basic raw materials
for mach important branches of the national economy as ferrous and

nonferrous metallurgy, the chemical industry, etc.

The repid increase in the extraction of iron ores and the

ores of the nonferrous, noble, and rare metals in the Soviet era
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has made possible the rapid development in the USSR of the produc-
tion of pig iron, steel, copper, lead, zinc, tin, nickel, tungsten,

and molybdenum, gold, siliver, and other metals.

In his report on the results of the Fourteenth Party Confer-
ence on § May 1925, I. V., Stalin characterized the importance of the
metallurgical indusiry in the task of socialist building in the

USSR as follows.

"The development of our metsl industry and the ilmportance
of its growth are colossal, since it means the growth of the entire
industry and the entire national economy, since the metal indusiry
is the basic foundation of industry in :;eneral, and since nelther
light industry, transportation, fuel, electrification, nor sgri-
culture can be put on its feet without a substential development
of the metal indusiry. The growth of the metal industry is the

basis for the growth of all industry in general, and of the national

economy in general™ (I. V. Stalin, Soch. [Works), Vol 7, page 130).

The ferrous and nenferrous metzls are the most important
materials for the most varied branches of industry, and they are

widely used in agriculture and daily life.

The ferrous metals plg iron and steel, serve as the basic
material in machine building, reilroad transport; shipbuilding, the
power industry, industrial, communal, and housing construction, and

in the defense industry.

In addition to the mining of iron ores, great importance for
ferrous metallurgy attaches to the mining of manganese, chromium,

and other ores.

Manganese ores are used almost exclusively (about 90%) in the

metallurgical industry. They are used as an additive to charges for
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blast furnaces in the smelting of pig irons for steel manufacture,
&8s @ raw material fer the production of ferromasnganese, specular
cast iron, and other needs. Chromite is used in the production of
ferroalloys (ferrochromium, silicochromium) and in refractory
materials and chromium salts. The greatest share of chromites con=-
sumed in the USSR (more than 50%) goes for the production of ferro-
alloys. Ferrochromium is one of the basic alloying additives in

the smelting of high grade steels.

Together with man;snese anu chromium, such metals as nickei;
tungsten, molybdenum, and many others are widely used in ferrous
metallurgy as alloying additives in the smelting of special purpose
high grade steels. They endow the steels with corrosion resistance,
heat resistance, strength, and many other properties. Tungsten and
molybdenum are used in the production of high speed steels and es-
pecially hard alloys used in the manufacture of high speed cutting
tools, and bits for drills, cutters, etc. Under conditions of
modern technology, steels and the alloys of ferrous and nonferrous
metals are aaswalng an increasing national eccnomic importance. The
development of modern muchine building, motor builduing, tenk build-
ing, and aireraft building would have been impossible without the

nonferrous and rare metals and their alloys.

The nonferrous and rare metals, copper, zinc, lead, nickel,
tin, aluminum, magnesium, tungsten, and molybdenum, have a high
degree of corrvsion resistance, that is, they are distinguished by
low oxidizability by the atmospheric oxygen of the air or by
another oxidizing medium, a high degree of heat resistance, and
electroconductivity, and a capacity for elastic deformation (the
resumption of the original state after elimination of the cause of

deformation) and for plastic deformetion.
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The use of the various nonferrous and rare metals in dif-
ferent branches of industry is determined by their specific

properties.

Thus because of its grest
dominant metal in the electrotechnical industry, for whose needs

40=50% of all copper mined is consumed.

To a grezt extent zinc is used for palvanizing iron (sheets,

pipe, wire) in order to protect it from corrosion. A4 considerable

quantity of zinc is used to meke alloys with copper (brass).

Lead is widely used in the production of storage batteries,

gasoline, in the chemical industry, etc.

Tin, because of its chemical stability with regard to oxygen,
is used to cover sheet iron and for containers in the food industry.
A considerable quantity of tin is used in the production cf solders
and antifriction (friction counteracting) alloys (babbits) used in

casting bearings.

Aluminum, owing to its low specific weight, has acquired
very great importance in eircraft building, and is also used in
the production of tank cars, charging skips, and stands. Aluminum

competes successfully with copper in the production of cables.

Magnesium, which is the lightest metal (its specific gravity
is 1.6 times less than that of aluminum), is used in the production

of extra light alloys for aircraft building end for many other purposes.

The mining industry is of great importance in the development
of agriculture and in increasing the production of consumer goods.

Every year hundreds of t of ferrous and nonferrous metals are used in

-l -
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the preduction of consumer goods. Sulfates and other salts of copper,
zinc, and sulfur are widely used to combat pests in agricul ture, in

order to increase the yleld of crops.

Gold, silver, platinum, and the platinoids (palladium,
iridium, etc) are of great national economic importance. These
metals are used in the chemical and jewelry industries, in dentistry,

and in electronics. (old end silver are also used in minting money.

The importance and character of the use of the individual
metals are not stable. Thus prior to the twentieth century nickel
was used almost exclusively for nickel plating, and its production
was limited to 8 few thousand t. After nickel began to be widely
used as an alloying additive in the production of hipgh grade steels
and for the production of ailoys, its production increased 10-fold.
The same thing is true of uluminum. Prior to World War I aluminum
was used in relstively small quantities, chiefly in the manuracture
of dishes. But with the development of aviation and other branches
of industry it became one of the most important metals, and its pro-

duction increased hundreds of times.

The development of the ore mining industry is closely related
to the development of transport and the construction of electric

power stations in the UfER.

The cunstruction of numerous ore mines has necessitated the
construction of new railroads and electric power stations in the
Kazakh SSi, in the Urals, in the north, and in other regions of the

USSR.

Shipments of ore account for a considerable part of the

freight hauled by the railroads.
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The ore mining industry is a big consumer of timbers, which

are used to reinforce mine workings.

Owing to the development of the mechanization of mining
operations and the large scale introauction of open pit mining,
the mining industry has become a big ccnsumer of machinery and

mechanisms.

Thus the mining industry is closely related to all of the

most important branches of the national economy of the USSR.

Section 2, A Brief Survey of the Development of the Ore Mining

Industry in Kussia

In order to understand how far the ore mining industry of
the USSR has come, and its successes during the Soviet era, it is
essential to describe, however cursorily, the rise, development,
and state of the ore mining industry in Russis prior to the Great

October Socialist Revolution.

The origin of mining goes back to the most ancient period
in the history of mankind. For ran, the earth was "... the original
arsenal of his instruments of labor. It provided him, for example,
with rocks, which he used in throwing, in creating friction, in
exercising pressure, in cutting, etc" (K. Marx, Kapital, Vol 1, 1952,

Man's first acquaintance with metals, chiefly with copper
and gold, dates back to the fourth and third centuries B. C. The
transition to a quasisgrarian economy, the development of livestock
raising and the beginnings of agriculture, and also the necessity
for defense against attack, required the manufacture of tools and
weapons., Man had 'tu seek out the most suitable materials for this

purpose. Given the existence of numerous outcroppinygs of oxidized

P
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and native copper, he quite naturally tumed his attention to it

and used it to make production tools.

On the territory of the USSR the extraction and processing
of minerals, zold, copper, lead, and tin, alsc dates back to anti-
quity. HMentions of the use of jold and copper on the territories
north of the Black Sea and the Sea of Azov are encountered in the
works of the Greek historisan, Herodotus (fifth century B. €.), and
the geographer, Strabonius (first century B. C.). Vesiiges of old
mine workings (Chudskye excavations) have been found in several

mining regions, in the Altsi Mountains, Dzhezkazgan, and elsewhere.

In the Transcaucasus the mining of iron dates back to the
second millenium B. C., and in the central part of Russia it dates

back to the seventh and fifth centuries B. C.

Later, ouring the first centuries of our ers, cupper was
mined in the reglon near the Urals, in the Azov and Black Sea

steppes, and in the Nagol' Mountains of the Donbas.

Documentary historical data indicate the existence of iron
ore mining in the ninth century As D. The iron was procuced in
blooming furnaces or small munually operated fwrnaces located along

the edges of forest and on the banks of rivers.

The formation of a centralized Russian state in the fifteenth
century, the expansion of its territory, and problums of defense led
to an increase in the demand for metals, especially for military
needs. Ivan the Third (14s0-1505) and Iven the Fourth (1530-1584)

took effective steps in seeking out reserves of ores.

In the first half of the sixteenth century the first blast

furnaces, operating on charcoal, made their appearance in Russia.

- Rl S R R
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The first government plant for the smelting of copper was
built in 1638-16u0. In 1650 construction was begun on a plant in
Kazan' with a capacity of 200 poods of copper per year. But these
plants were soon closed down owing to exhaustion of the reserves of

rich copper ore.

By the end of the seventeenth century, and the beginning of
the rule of Peter the First, Russis had 10 metallurgical ;lants,
whose production went primarily to meet the needs of the state.

However, the proouction of metal increased at an extremely siow

ratey, and the nation's requirements for metal were met for the

most part by imports.

Mining was grestly developed under Peter the First, when
work was begun on the creation of a large metal industry in the

Urals on the basis of -he Ural deposits of iron ores.

In 1727 there were 4B iron smelting plants and 15 copper
smelting plants in Russia. The mining of lead and silver was

also expanded in the Nerchinsk region of the Transbaikal.

In addition to the establishment of government owned plants,
private capital was also attracted into the mining and metallurgical
Industries. In order to encourage the expansion of private mining
enterprises, the jovernment made large grants of land to their
owners. The peasants living on these land holdings were attached

to the enterprises to be used as a labor force ("possession peasants").

In order to stimulate the domestic mining of metal, Peter
the First placed very high tariffs on pig iron and iron products

imported from abroad.

The eighteenth century was characterized by a considerable

development of the ore mining industry in Russia. The smount of
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pig iron smelted snnually increased from 74,000 t in 1727 to 130,000
t by the end of the eijhteenth century. By the beginning of the
nineteenth century the amount of pig iron being smelted in Kussia
was in excess of 165,000 t, thst is, Kussia was producing as much

pig iron as England and considerably more than France and Prussia.

By the middle of the elghteenth century the copper being
smelted in Russia amounted to almost 3,000 t. Thers was an increase
in the mining of lead, which was obtsined along with silver. By
the end of the eighteenth century the production of lead emounted
to 1,300 t (as compared to 100 t in the middle of the century),
while the production of siiver amounted to 28.7 ty and the produc-

tion of gold amounted to 40O kg.

Russia changed from a country which had been an importer of
metal to a large scale exporter of ferrous metals and copper on the
world market. Exports of ferrous metals, which in 1760 had amointed

to only 13,660 t, reached 50,000 t in 1793-1795.

The development of the Russian ore mining &nd metallurgical
industries in the nineteenth century, despite a rather substantial
growth (especially in the last quarter century), was characterized

by a falling off of Russia's share in the world production of metal.

In 1820 Russia was smelting 166,000 t of pig iron and about
3,200 t of copper. Russia's shure in the worla production of pig
iran was 12%, and in the world production of copper it was 15%. In
18630 Russia still held secand plece in the world production of pig
iron, being shead of Prussia and Belgium. In 1850-1860 Russia's
share in the production of pig iron amounted to only 4% and only 10%
in the case of copper. And by 1860 Bussia was one of the world's

smallest producers of pig iron and copper.

=19 -
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The basic cause of Russia's lagging behind the countries of
Weatern Eurcpe technically and economically was the serf system.
Whersas the development of capltalist relations was going ahead at
a rapid pace in several of the Western European countries, in Russia
the serf system was hindering the development of productive forces,
Russiat's basic metallurgical region, the Urals, had gone into a
decline. On the subject of the decline in the ferrous metallurgical
industry of the Urals; V. I. Lenin wrote: ".., the same serf
system which helped the Urals region tc reach such heights in the
era of the embryonic development of Zuropwan copitalism was the

cause for the decline of the Urals veglon in the era of the flower-

ing of capitaliam" (V. I. Lenin, Soch., fourtnh edition, Vol 3, page

424). The availability of cheap serf labor made for a low level of

technical development and low labor ,-sductivity.

The abolition of the serf system in 1861, which cleared the
way for the development of capitelism in Russia, did not bring
about & rapid growth in the ore mining and metallurgical industries.
At the outset there was even & certain drop in the amount of pig
iron smelted and the amount of copper mined. .Thus the amount of
pig iron being smelted dropped from 330,000 t in 1860 to 250,000 t
in 1862. For the most part this decrease was accounted for by the
Urals region, where the amount of pig iron being smelted dropped
from 238,000 t to 171,000 t. However, the reform period as a whole
was characterized by a rapid development of capitalism in Russia.
There was an increzse in the number of factorics and in the volume
of the industrial product. Rsilroad construction expanded at a rapid
rate in the last quarter of the nineteenth century. More than
22,000 km of new railroad treck wes laid in the decade between 1690
and 1900. The end of the nineteenth century was also characterized
by the construction of electric power stations, electric streetoar
lines, and the use (albeit on a very small scale) of electric power

for industrial purposes.
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The growth of industry and railroad construction made for
an increase in the demand for ferrous and nonferrous metals, and
thus for au incresse in the demand for ores, In the period between
1687 and 1899 alone the per capita demand for pig iron in Russia
increased from 8.6 kg to 29.7 kg, that is, more thun a 3-fold in-
crease. For the most part the increasing demand for pig iron was
met by expanding domestic production. In a period of 12 years
(from 1887 to 1899) the amount of pig iron being smelted increased

from 595,000 t to 2,901,000 t, that is, more than 4-fold.

The expansion of ferrous metallurgy during this period took
place chiefly in south Russia. The rich deposits of the Donets
coking coal, the Krivol Rog iron ores, and the Nikopol' manganese
ores had been explored in that area. All of these sources of raw
materials were connected by railroad, which fact created favorable

conditions for the development of the metailurgical industry.

The mines of Krivol Hog not only supplied ore to the metal-
lurgical plants in the south but provided considerable quantities

of ore for export to other regions of the country and even abroad.

At the begimming of the twentieth century the metallurgical
industry of the south accounted for 50% of all pig iron smelted in
the country. The enterprises in the south were built on the level

of the advanced technology of that day.

The mining of chromite in the Urals deposits was begun in
the second half of the nineteenth century. By the beginning of
the twentieth century Russia was world leader in the mining of
chromite. Thus in 1901 Russia mined 22,169 t of chromite, which

amounted to U7% of world production.

After the reform of 1861 there was a certein degree of stag-
nation in the mining of the nonferrous metals. There was a drop in

the amount of copper mined, and a sharp falloff in the mining of lead

and silver
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The production of copper continued to decline until the 1890's,

and did not revive until the last decade of the ninetecnth century.
ickel, tin, and tungsten were mined sporadically, and in amounts not
exceeding dozens of t or even single t. Bauxites, tun;sten ores, and

molybdenum ores were not mined at all.

The basic cause for the lag in the mining of nonfexrous
metals behind the general development of industry in Russia was the
existence in the Urals region of vestiges of the serf system, which

made for extreme technical backwardness in these branches of industry.

V. 1, Lenin described the situation in the Urals during the
Reform Period in the following words: "Thus the most direct carry-
overs from the prereform system, a marked development of statute
labor, the inuenturing of workers, low labor productivity, technical
backwardness, low wages, a predominance of manual production, the
primitive and predatory exploitation of the region's natural resources,
monopolies, the squeeze of competition, insularity, and isolation from

the general trade-industrial movement of the times, such is a general

picture of the Urals" (V. I. Lenin, Soch., fourth edition, Vol 3, page u27).

Mining was the most backward scctor of industyy. All of the
basic processes, drilling loading, hauling, were being done manually.
The ore was removed in tubs raised to the surface by a horse-powsred
windlass. There was a predominance of the least effective mining
systems, involving reinforcing by means of square liners and rubbish
from the worked area. Copper was being smelted in shaft furnaces

with a huge consumption of charcosl and huge losses of me%al.

There was also & decline in the lead and silver industry.
This was due to the predatory exploitation of the deposits, the
exhaustion of the reserves of rich ores in the oxidized zone suitable

for direct smelting at the plant, the predatory destruction of the
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forests in the reglons where the lead and silver deposits were located;
the unfavorable transportation conditions (the Nerchinsk Mining
District, Altai), and the sharp drop in the price of silver on the
worlcd market and the domestic market. Also, one of the most im-

portant causes of the decline in the lead and silver industry was

the extremely low level of technology in the smelting of lead and

silver, as a result of which losses of lead amounted to as much as

66.5%, and losses of silver to 28%.

The amount of gold mined cannot be calculated with any ac=-
curacy until 1814, when the registration of all gold mined in the
country became mandatory. The dynamics of the mining of gold

f£rom 1814 to 1900 are shown by the data in Table 1.

TABLE 1

AVERAGE AMOWT OF GOLD MIEED AWNUALLY IN THE YEAKS 181i4-1900

Years Average Anount Mined
1£14-1820 0.32
1923-2830 3.5
1831-18L40 7.17
1841-1850 22.5
1851-1860 26.2
1861-1870 27.6
1871-1860 38.6
1881-1890 36.5
1891-1900 L.0

In the course of the nineteenth century the average amount
of gold mined yearly increased 128 times. This increase was due
to the discovery and working of several very rich deposits of placer
gold on the Yenisey, in the Bitim River region, in the Transbaikal,

the Primorya, Western Siberia, and the Urals.

.23 -
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The industrial crisis which developed in Europe at the begin-
ning of the twentieth century also embraced Russia. In Hussian
industry the economic crisis of 1900-1903 also affected the ferrous
metallurgical industry. In particular there was a decline in the
production of iron ore and pig iron. The ferrous metatlurgical

industry revived again in 1911-1913.

At the beginning of the twentieth century there was a
considerable increase in the mining of copper and zold, but as for
lead and zinc this period was characterized by a continued lag and

a low volume of smelting of these metals, as is shown in Table 2.

TABLE 2
FEHROUS AND HONFERIGOUS METALS DUHING
THE YE&AS 19011913
Average Anrual Production
thousands of ¢
pig iron copper lead zinc gold
2,830 8.5 - 60 Wl
2,717 9.6 0.3 8.5 - 37.6
2,846 17.4 0.5 9.0 2,2 L6.8
3,600 26.0 1.2 10.0 15.4 52.1
4,200 34.0 1.6 9.0 18.8 u8.0
4,220 33.7 1.5 11.0 4.0 u9.2

Russia led the world in the mining of manganese ore. In 1913
Russia's share in the world production of manganese was 53%, amount-
ing to 1,265,000 t. The most important regions for the mining of
mangannse ore were the Chiatura (which accounted for 76% of all the
ore mined in 1913) and Nikopol'. The Chiatura deposit was worked
by foreign capitalists, and most of its output was exported. The
ores of the Nikopol' deposit were used for the needs of the medhl-

lurgical industry of the south.
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By the beginning of the twentieth century the mining of
chromite had been stabilized at u level of 25,000-30,000 t. But
Russia's share in the world production of chromite dropped from

L7% in 1901 to 15% in 1923, since during these years the mining

of chromite was expanded in New Caledonia and Southern Rnodesia.

The 4-fold increase in the production of copper in Russia
during a period of 13 years (1901-1913) was due to the incresse
in the requirements of the domestic market because of the develop-
ment of the electrical industry and the rise in the price of copper.
In 1907 the price of copper in London was 681 rubles per t, while
in St. Petersburg, owing to the high tariff on copper, the price

vas 931 rubles per t.

The technicsl level in the nonferrous metsllurgical
industry was extremely low. Manual labor was used almost ex-

clusively at the mine workings.

The richest deposits, the ores from which could be used

directly in smelting, had been for the most part worked out.

The gold industry was also on an extremely low technical
level. Most of the yold (85%) was mined from placer deposits.
Only 15% of the gold mined was gold ore. For the most part, the
placer deposits were worked by manual means involving the use of
the most primitive tools, including picks, shovels, and washing
pans. The number of dredges and hydraulic giants was very small.
Only 5% of the gold mined in 1913 was obtained by these methods.
For the most part, the processing of ores containing gold was
carried out at crugher plants. The tailings, crushed gold ore
and slurry, were processed at seasonal crushed ore plants and
glurry plants. There were no plants with a complete cycle for

processing gold ores and separating teilings.

- 25 -
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Section 3. MThe Uecline of the Ore Mining Industry During World

The imperialist war of 191u-~1918 led to a sharp decline in
Russia's ore mining industry. As early as 19lu there was & notice-
able drop in the smelting of pig iron and copper, and with each
year of the war this drop became more obvious (Table 3).

 TAHRE 3
DWAMICS OF THE PROLUCTTON OF PIG TRON AND NONFLRROUS METALS DURING
WORLD WAR I
Millions of t Thousands of t

pig iron copper lead

by220 33.7 1.5

4,200 32.4 1.1

3,700 26.0 08

3,500 21.0 1.5

3,022 14.0 0.1 2.4

Despite the incressed demand for ferrous and nonferrous metals
during the war years, the production of these metals sharply declined.
The production of lead remsined at its previous very low level, and
the production of zinc dropped sharply owing to the fact that the
zinc industry in the western regions was put out of commission as a
result of military actions. There was a 2-fold drop in the smel ting
of copper, accounted for by the Transcaucasus, which was in the war
zone. During this period almost all of Russia's demand for nonfer~

rous metals was met by imports.

The sharp drop in the amount of nonferrous metals mined was

due to the loss of a part of the skilled labor force, owing to their

mobilization, by the disorganization of transport, the lack of fuel,

the faot that the plants were not adequately supplied with equipment,

- 26 -
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and above all by the predatory menner in which the ore deposits
were worked by the foreign capitalie t8, vho owned the grester part

of the enterprises of the ore mining and metallurgical industries.

By the end of the nineteenth century, foreign capital was

taking over the natural resources of Russia at a rapid rate.

Foreign companies owned almost the entire ferrous metale-
lurgical incdustry of the South and a greut part of the nonferrous
metallurgicsl industry (Table 4). One group of French bunkers
alone controlled 55.6% of the iron smelting (including 83.2u% of
the iron srelting industry in the south) and 51.6% of the mining
of all iron ore in Russia (including 71.5% of the ore mining in

the south).

TARE 4
THE SHARE OF FORMI N CAPITAL IN THE 1USSTAL ORLE MTNING aliD METAL-
LURGICAL INDUSTHIL 1S
(Dsta for the Year 191i3)

Total Capital Share of Foreign Foreign Capital

(millions of capital (millions in % of
Branch rubles) of rubles) total capital
Ferrous metallurgy 334.0 268.7 80.0
Gol d-pla tinum 93 .4 51.1 55.0
Gopper 79.2 60.9 76.0
Lead-zinc 37.1 32.4 87.0

In addition to their predatory exploitation of Russia's
mineral deposits, the foreign capitalists subjected the miners to
cruel exploitation. The length of the working day at the mines
was 11.5 hours, and the pay was extremely low. The average wages
amounted to about 25 rubles per month, which was below the minimum
necessary for survival. There was no accident prevention. The

workers' living conditions were unbearable. At the Second All-Russian
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Congress of Miners in 1913, one doctor Nikol'skly, who had taken
part in the study of the miners' living conditions, salds "The
humen dwellings were often worse than bulldings used for livestock.

They frequently lacked both floor and ceiling."”

The following 3 paragraphs from the contracts signed with
the gold miners are quoted in order to give an idea of the condi-

tions under which they worked.

"Section 3. A&lthough the number of hours a hired hand must
work each day, on the basis of the rules in effect at the mines,
is counted from 0500 to 2000 (including 2.5 hours for meals and re-
laxation), we will have no clsims or cause of complaint against the
administration if occasionally our work is continued beyond the

sbove-mentioned hours ...

wSgction 6. The constructiob of our dwellings at the mines,
our sheds and huts, and likewise the repairing of our footwear and
clothing, will be done by us during our off hours and with the per-
mission of the superintendent, without our demanding any pay there-

for eee

nggetion 10. If snyone of us becomes 1ll, he will have no

right to demand pay for the time during which he is sick."

These working conditions remsined virtually unchanged up

until +he Great October Socialist Revolution.

This cruel exploitation provoked constant protests and
strikes on the part of the workers, which were pitilessly sup-
pressed by the czarist government. In the spring of 1912 a strike
broke out at the Lena Gold Mines in Siberia. Upon orders from a
caarist gendsrmery officer, the peaceably demonstrating workers,

who were an their way to hold tzlks with the administration, were

- 28 -
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fired upon. More than 500 workers were killed or vounded. The events
at the Lena mines was the starting point for a new revolutionary up-
surge which menifested itself in mess strikes and demonstrations

throughout the country.

The predatory exhaustion of the natural resources of Russia
and the cruel exploitation of the workers made it possible for the
foreign capitalists to secure msximum profits. The Britieh capli-
talists énd-thelr Russian partners mede an annual profit of about
7 million rubles from the Lena mines. Betweem 1910 and 1515 the
Inglish concessionaire, Urkvart, made a prufit of 23.5 mitlion

rubles from the enterprises of the Kyshtymsk mining distriet.

Only the Great October Socialist Revolution put an end once
and for all to the predatory plundering of Russia's natural re=-

sources and eliminated the exploitation of man by man in Russia.

Section L. The Revival of the Ore Mining Indusiry

During World War I Russia's economic position deteriorated
badly. The rottenness of the czarist regime became especially mani-
fest under the conditions of the war. The nation's industry was
incapable of meeting the 1eeds of the front. A shortage of the
ferrous and nonferrous metals required for military needs became

apparent in the very first yeers of the war.

The bourgeois Provisional Govermment, which succeeded to
power as a result of the February bourgeois-democratic revolution,
was not only incapable of arresting the decline of the national

economy but accelerated it even more.

By 1917 the production of pig iron and copper had dropped
sharply, amounting to 65% of the 1913 level in the case of pig

iron and 40% in the case of copper.

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 201 0/07/15 : CIA-RDP81-01043R000500190009-3

The proletarist of Russia, who had carried out the Grest
October Socialist Revolution and taken power inte their own hands,
was faced with the problem not vonly of abolishing the old social
system but of creating new socialist relations, rehabilitating the

naticnal economy, and building a socialist economy.

On 14 (27) November 1917 the VTsIK [ Vsesoyuznyy tsentral'nyy
ispolnitel 'nyy komitet -- All-Union Central Executive Commi tteel
passed the decree on worker control. The substance of worker
control was that, although the enterprises and the income there-
from remained in the hands of the private owners, the workers
were authorized to keep control of the entire activity of the
enterprise, the filling of orders, the selliing of products, and the
utilization of finances. Worker control was the first step toward
nationalization, and it played an important role in training the

workers for the administration of industry after its nationalization.

The decree on worker control provoked sharp resistance from
the capitalists. Their organizations declared worker control to
be illegal, and they sabotaged the measures of the Soviet regime;

even going so far as to close down enterprises.

“The month of December 1917 sew the establishment of the
VRKh fVysshiy sovet norodnogo khozyaystva -- Supreme Council of
the Nationel Economy], which was made responsible for menaying the

entire economic life of the country.

On 28 June 1918 there was promulgated a decree on the
nationalization of all of the largest enterprises, including the
ore mining enterprises of the ferrous and nanferrous metallurgical

industries.

Internationel imperialism snd domestlc counterrevolutionary

-30 -
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forces did not allow the young Soviet state to set about the build-
ing of the national economy immediately. Beginning in the summer
of 1918, the foreign military intervention and the civil war re-
quired the mobilization of all of the nation's manpower and
resources to defend the gains of the Great October Socialist Revo-
lution. This fact posed very serious problems for the national
economy. It was necessary to mobilize available resources and
provide the young Red Army with everything required to gain a
victory over the enemy. The Communist Party declared the country

a military camp and rebuilt its economic life on a wartime footing.

The foreign military intervention and the civil war dealt
tremendous damage to the national economy &nd led to a further

curtailment of industrial production.

Russia's ore mining industry, which at that time was largely
concentrated in the Ukraine, the Urals, Siberia, and the Transe
caucasus, was in the hands of the interventionists and the White
Guard counterrevolutionaries and was destroyed by them to a con-

siderable extent.

The amount of pig iron smelted dropped from 4,220,000 t in
1913 and 3,022,000 t in 1917 to 115,000 t in 1920, that is, it
amounted to only 2.7% of the 1913 level. The mining of manganese

ores, chromite, and the nonferrous metals virtually stopped.

In his speech to the Ninth All-Russian Congress of Soviets
in December 1921, V. I. Lenin had the following to say about the
state of the ferrous metallurgical industry: “In this respect
Russia's position is especlally grave. Ve are producing perhaps
6% of what we were producing in prewar times. Such is the state of
ruin, such is the poverty, to which the imperialist wat and the

civil war have brought Russial But we shall of course recover®

(V. I. Lenin, Soch., fourth edition, Vol 33, pages lu2-1u3).

-3 -
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By early 1920, as a result of the heroic efforts of the Red
Armmy and the entire Soviet people, a considerable part of the ter-
ritory of Soviet Russia had been cleared of the interventionists,
and Kolchak and Denikin had been defeated. Russia had a temporary
breathing spell. This made it possible for the Soviet state to set

about rehabilitsting the national economy.

In March 1920, at the Ninth Party Congress, a detailed reso=-
lution on the tasks of economic buiiding was passed. The congress
considered it necessary to draw up and implement consistently a
single economic plan for the country. Figuring prominently in this
plan was the problem of the elecctrification of the national economy,

and improving transportation, the fuel industry, and metaliurgy.

The resolutions of the Kinth Party Congress served as the
basis for elaborating the plan known as GOELKO -- the State Plan for
the klectrification of Russia -- which was approved by the Eighth
Congress of Soviets (December 1920). This historic document, to-
gether with the plan for the electrification of the country, sketched:
out the prospects for the development of the most important branches
of the national sconomy, including metallurgy. The GOZLRO plan pro-
vided for a considerabls expunsion of metallurgy in the south and in
the Urals on the basis of utilizing local raw material resources. It
formulated for the first time the tusks of creating a metallurgical
industry in Western Siberia on the basis of the coking coal of the
Kuznets Basin. Plans called for an increase in the annuel amount of
plg iren smelted in the country to 8.2 million tj copper, 5 million

poods (about 83,000 t); end alumnum, 600,000 poods (about 10,000 t).

With respect to the lead-zinc and nickel industries, the
plan posed the problem of "studying deposits of these metals and
their stepped-up production.® In order to increase Russia's pur-
chasing power on the foreign market, it wes planned to step up the

mining of precicus metals,

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Bl Sanitized Copy Approved for Release 2010/07/1 P81-01043R000500190009-3

The victorious conclusion of the civil war and the cefeat
of the interventionists enabled the Soviet land to switch to
peaceable economic building. This transition hyd to be effected

under very trying conditions.

The national economy had been ruined by the L-year imperia-
list war and the 3-ysar war with the interventionists. In 1920 the

product of heavy industry was 1/7 what it had been before the war.

The ore mining industry was in a state of ruin. Ores were
virtually not being mined at all. In 1921 the total amount of iron
ore mined was 195,000 t, or 2.1% of the 1913 level. 1n 1921, in
the Urals, 4,700 t of copper ore was mined, representing 0.52% of
the prewer output. (In 1913, 880,600 t of copper ore was mined in

the Urals.)

The Communist Party and the Soviet Government took herole

steps to rehabilitate and develop the national economye

In the sphere of the metallurgicel industry and its rew
materials base they posed the problem of re¢storing immediately
the production which had been destroyed during the imperdalist
war and the foreign intervention. The stepped-up rehabilitation
of the ore mining industry proved to be an extraordinarily big and
complex job. The mines and the workings were to a large extent
flooded. The machinery, of which there was a small quantity in the
mines, was completely worn out. There were very few skilled workers.
For example, of the 24,000 workers who had been at Krivoi Rog in
1913, there were only 1,021 left as of 1 July 1920, and of these

365 were guards.

It was necessary not only to restore the old mines but to
reconstruct them to a considersble extent, which involved large

capitel outlays and the necessity of importingejuipment.
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Ilespite the consldsrable difficulties, the ore mining
industry achieved great successes in the course of the rehabili-
tation period. Through the efforts of the working class, under
the guidance of the Communist Party, without outside hLelp, the
ore mining industry was rehabilitated in a very short time. The
rehabilitation of the ore mining industry was accompanied by the
technical reconstruction of the majority of the enterprises by
means of the electrification and mechanization of the production

processes.

Hovever, the rate of expansion of the ore mining industry
lagged considerably behind the needs of the country and behind the

rate of development of other branches of industry.

By 1928 the volume of production of hesvy industry had in-
creased 55% relative to 1913, while the production of producer goods
had increased 64%. But the amount of iron ore mined in 1928 was
only 63% of the 1913 figure, and the production of copper was only

57+5%.

The historic task posed by the Fourteenth Party Congress
(in 1925) that of converting Russia from an agrarian country into
an industrial country capable of producing the necessary equipment
on its own, required the development of several new branches of
industry, chief among which was machine building. To this end it
was necessary to accelerate the expansion of the ferrous and non-

ferrous metallurgical industries.

Section 5. The Expansion of the USSR Ore Mining Industry During the

Prewar Five-~Year Periods

The completion of the rehsbilitation period and the successes
in the expansion of industry in Russia made it possible to go over

to a basic socialist reconstruction of the entire rational economy.
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The Fifteenth Party Congress, which met in December 1927, promulgated
a directive on the preparation of the First Five-Yesr Plan for the
Nationzl Economy, which laid specisl emphasis on machine building,

ferrous and nonferrous metallurgy; and the gold and platinum industries.

The First Five-Year Plan was approved at the Sixteenth Party
Congress, which met in early 1929. This plan was a program for
building the foundations of a socialist economy. The basic task for
the five-year period was the creation in the USER of a heavy industry
capable of reequipping not only industry itself but transport and
agriculture. The basic link in the five-year plan was the development

of heavy industry and 1ts leading branch, machine bullding.

The growth of heavy industry, transport, electric power, and
machine building cwlled for in the five-year plan imposed tremen-
dous demznds upon metallurgy and its raw materials base. In order
to step up the expansion of ferrous end nonferrous metallurgy, it
was planned to construct large combines consisting o ore mines,
dressing plants, and metallurgical plants, plus a complex of auriliary

shops (machinery repair services, power plants, ete).

In a series of resolutions, on the work of Yugostal (August
1929), on the expansion of the Krivoi Rog iron ore basin, and on
the work of Uralmet (1930), the TsK KPSS indicated the main direc-
tions to be followed in the further develorment of ferrous metallurgy
and its ore mining base. The historic resolution of the Sixteenth
Party Congress (1930) on the creation of a new coal-metallurgical base
for the USSR in the east, the construction of a Uralo-Kuzbas, was of
tremendous significance in the development of ferrous metallurgy and

the ore mining industry.

The First Five-Year Plan was fulfilled shead of schedule, in
U4 years and 3 months. This was & tremendous world-historic victory

for the working class and the laboring peasantry of the USSR.
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Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



The gross product of heavy industry incressed from 16.8

billion rubies in 1928 (in 1926-1927 prices) to 38.8 billion rubles
in 1932, that is, 2.3 times. The product of :zchine bhuilding was
quadrupled in 4 years, and increased B-fold relative to 1913. Ais
early as 1931 the product of the machine tool building industry had

increased 15-fold ‘elative to 1913.

Substantial successes were achieved in ferrous and nonferrous

metallurgy and in the ore mining indusbry.

The amount of iron ore mined in 1932 was 1.3 times that
mined in 1913 and more than twice the amount mined in 1927-1928.
The amount of manganese ore mined exceeded the 1927-1926 level by
15%. The amount of chromite mined in 1932 was more than double the
the 1913 level. The 1932 copper production exceeded the 1913 level

1.5 times, and the 1927-1928 lavel 2.4 times.

The production of lead increased 13.0 times and .l times
with respect to these same years, and the production of zinc in-

creased L.7 times and 6.2 times.

On the basis of party and govermment directives, large scale
construciton of new mines and plants was launched vuring the First
Five-Year Pericd, and the reconstruction of old mines and plants was
carried out. One of the greatest victories in the task of industri-
alizing the USSH was the construction of the Magnitogorsk and
Kuznets metallurgical combines. Construction was begun in 1929.

By February 1932 at Magnitogorsk, and by April 1932 at Kuznetsk,
the big blast furnaces were in operation and the first metal had been

obtained. A huge ore mine was constructed at Magni togorsk.

The iron ore deposits which were first worked during ths First
Five-Year Period include, in addition to the Ma gni togorsk, the

Tel ebesskeys group in Western Siberia and the Kerchen deposit in the
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Crimes. The ore mines at Krivol Rog enc in the Urals were completely
reconstructed. In the course of the First Five-Year Plan the pro-

ductivity of the mines at Krivoli Rog was doubled.

Great successes were achieved by the USSR manganese industry.
New deposits of manganese ore in the Urzls &nd Wustern Siberia were

brought under exploitation during the First Five-Year Plan.

The same period saw the construciion of new mines for pro-
ducing copper ore in the Urals and mines for other nonferrous
metals, including the Achisay I'olymetal Mine (Kazakh SSIi), the
Tikhvin Bauxite Mine (Leninyrad Oblast), and the Baley Gold Mine
(Transbaikal), and mines for rare metals. The existing copper
mines in the Urals, polymetallic mines in the Altai, ete, were

compl etely reconstructed.

Te first Soviet aluminum enterprises, the Volkhov Aluminum
Plant, the Tikhvin Aluminum Oxide Flant, etec, were put into opera-

tion during the First Five-Yesr Flan.

A rare metals industry was created during the First Five-

Year Plan.

Despite the successes achieved, rerrous and nonferrous
metallurgy and the ore mining industry did not fulfill the quota
for the First Five-Year Plan. In the resolutions of the Seven-
teenth Party Congress it was emphasized that the basic priority
task of the industrial plan was the unconditional overcoming of the

lag in ferrous metallurgy.

A repid growth of the metallurgical industry and its raw

materials base was required in order to ensure the stepped-up growth

-37 -
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of machine building anc cther branches of industry which were the
biggest consumers of ferrous and nonferrous metals. The Seventeenth
Party Congress (January 193u) posed the problem of completely eli-
minating the lag between ferrous metallurgy and the generzl rate of
expansion of the national economy, of doubling the capacity of the
metalliurgical industry in the course of the five~-year plan, of ef-
fecting the reconstruction of the iron ore industry, with large scale
introduction of methods of dressing and sintering ores, of achiev-
ing an especially rapid rate of development and technical reequipping
of nonferrcus metallurgy, of organizing the productlon of tin, nickel,
magnesium, and broadly developing the production of aluminum, and of
completely sstisfying the requirements of the entire national economy,

and especially the needs of electrification, as regards the products

of metallurgy.

In order to overcome the lag of ferrous and nonferrous metal=~
lurgy, the rate of expansion for these¢ branches of industry was set
considerably higher in the Second Five-Year Plan than the rates for
other branches of the national economy. Thus as against a general
increass of 2.1i4 times in the industriel product as per the 1937
plan, relative to 1932, the smount of pig iron smelted was to in-
cresse 2.6 times, the amount of copper minea was to increase 3 times,

lead 6.2 times, and sinc 6.5 times.

As @ result of the implementation of party policy in the
sphere of technical reconstruction and ihia introduction of new
technology, and as a result of the self-sacrificing labor of the
Soviet people, the Second Five-Year Flan for industry was success-
fully fulfilled by 1 April 1937, that is, in 4 years and 3 months,
and by the end of the Second Five-Year Flan the plan for industry as
a whole and for several of its most important branches was consider-

ably overfulfilled. The amount of pig iron smelted increased from
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6.2 million ¢ in 1932 to lu.5 million t in 1937, that is, 2.35 times.

No other country in the world has known such rates of growth.

The rapid rate of development in the production of ferrous

metals required a considerable increase in the mining of ore, re-
fractory materials, and coke. During the Second Five-Year Plan

these branches of industry increased their production more than 2-fola.

There was a considerable increase in the amount of manganese
ores mined during the Second Five-Year Plan. The amount of chromite
mined in 1937 was 217,200 t, or more than triple the 1932 level and

more than 8 times the 1913 level.

Nonferrous metallurgy achieved great successes in the
Second Five-Year Plan., During these years the Urals and Trans-
caucasian copper industries were reconstructed. The yesrs of the
Second Five-Year Plan saw the beginning, for the first time in the

USSR, of the mining of porphyritic ores from the Kounrad deposit.

The lead and zinc industry acquired a completely new look.
The Chimkent Lead Plant, the largest in Europe, was put into oper-
ation, as were the mining and ore dressing enterprises in Central
Asia which supplied the former with raw materials. The expansion
and reconstruction of the Altai lead and zinc enterprises were
continued. The lead and zinc industry in the northern Caucasus

was expanded and reconstructed.

A Soviet nickel industry was created during the Second
Five-Year Plan. In 1934 the Ufaley Nickel Flant was put into
operation, and exploitation of the copper and nicrel deposits in

the northern regions was begun.
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The mining of bauxites in the northern Urals bauxite mines

was begun in 193Lk. Using electric power fram the Dneprogez [Dnepr

Hydroelectric Power Plantl, an aluminum plant in Zaporozh'ye had
begun to function as early as 1933. And shortly thereafter a mag-

nesium plant and an electrodes plant were put into operation.

The Second Five-Year Plan saw the launching of large scale

construction in the gold industry and the rare metals industry.

Deposits of tungsten, molybdenum, and tin ores were surveyed
in the Kazakh SSR, in the Caucasus, in Siberis, and in other regions

of the USSR, and the exploitation of these deposits was begun.

The production of the ferrous metallurgical industry increased
considerably during the Second Five-Year Plan. The amount of black
copper being smelted was more than doubled. In 1$37, 37,700 t of
aluminum were smelted, as against 900 t in 1932, The production of

the polymetals industry increased considerably.

The Eighteenth Party Congress (March 1$39) posed a new problem,
namely to overtake and surpass the mosi advanced capitalist countriss
of Lurupe and the United States in an economic sense; that is, in temms

of the per capita volume of production.

The Third Five-Year Plan for the yeers 1938-1942 called for
further substantial expansion of the technical equipment of all
branches of the national economy, the all-round expansion of heavy
industry, especially of machine building, and a decisive improvement
in the orgaeniszation and technology of production, with large scale

introduction of the latest achievements of sclence and technology.

The congress proamulgated a directive concerning a constant
and ‘Sabstantial expansion of ferrous metallurgy, the development of

which to a considerable extent determines the growth of all industry

and the national economy as a whole.

- hn o
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With respect to nonferrous metallurgy the Seventeenth Party
Congress posed the problem of increasing the production of nonfer-
rous metals to an extent which would ensure the satisfaction of the
rapidly growing requirements of the national economy and national

defernse.

As a result of the self-sacrificing labor of the Soviet
people under the guidance of the Communist Party and the Soviet
Government, the Third Five-Year Plan was successfully fulfilled.
During the years 1938-1940 alone the nation's industrial product

incressed almost 1.5 times.

Ferrous and nonferrous metallurgy achieved great successes.
The number of operating enterprises was considerably increased
during the first 3.5 years of the Third Five—Year‘Plan. inter-
prises of the nickel, aluminum, tungsten-molybdenum, and other
branches of the industry of nonferrous, rare, and precious metals

were put into operation during these years.

During the prewar five-year plans the ore mining industry,

like other branches of the national economy, was technically re=
constructed. Thanks to the mechanization of mining operations,
manual drilling was almost entirely eliminated. Loading work,
subsurface and surface hauling, water drainage, and hoisting were

mechanized. Large mechanized dressing plants were built.

The introduction of the flotation method of concentrating
copper and polymetallic ores, and, in particular, the introduction
of selective flotation, was of great importence in the development
of the nonferrous metallurgical industry. Owing to the polymetallic
nature of the mejority of the ores of the nonferrous metals, the

introduction of selective flotation made it possible to extract
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from the ores not only the basic valuable component but the accompanying
metals, the velune of which sometimes exceeds thut of the basic components.
Thus in the copper-pyrite ores of the Urals the value of the copper
represents only about 35-40%, while the remaining value is accounted for
by the sulfur, gold, silver, and zinc, Selective flotation of the
copper ores of the Urals, which has made it possible to recover copper,
zinc, and pyrite concentrates from the ore, has considerably inercased

the effectiveness of their utilization.

The nation's gold and platinum industry was considerably re-
constructed during the prewar five-year plans. At several placer
mines, manual mining was replaced by hydraulic, drag, and excavator
mining. During the Second Five-Year Plan the number of dredges,
especially electric dredges, and of hydraulic glants increased several

times. The percentage of mechanization increased from 25 in 1928 to 70.

Section 6. The Ore Mining Industry of the USSR During the Yeirs of

the Great Patriotic War and in the Postwar Period

In June 1941 the peaceable labor of the Soviet people was
broken off by the treacherous attack of Hitlerite Germzny. The war
vwhich was beginning demanded the radical reconstruction of the entire
Soviet industry and the shifting of the entire national economy to a

new, wartime footing.

The development of industry for defense needs put a heavy
demand on ferrous and nonferrous metallurgy. At the same time
production possibilities were greatly curtailed during the first
phase of the war, especially as regards pig iron, aluminum, magnesium,

nickel, and zinc.

The fascist invaders, who temporarily occupied a considerable
part of the territory of the USSR, did great damage to the ore mining,

metallurgical, and other brenches of industry in the USSR.

- 42 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043ROO500190009-3

Terporarily deprived of the metallurgical industry in the
south, the USSR underwent serious difflcultles. However it sue-
ceeded in overcoming them. The results of the wise policy of the
Communi.st Party in the distribution of industry were especially
evident during the years of tne war. The large metallurgical and
mining industry which had been created in the east (in the Urals
and Siberia) during the rrewar five-year plans made it possible to
a considerable extent to supply the needs of the front und the rear

areas.

Exploitation work in the Bakal', Goroblagedat, and other
mines was expanded in order to supply the metallurgicsl plants of
the east with iron ore on a continuous basis. When the Tashtagol’
and Odrabash mines were put into operation there was a considerable
increase in the amount of local iron ore being supplied to the Kuznets

Combine.

The development of several local deposits of manganese ore
in the east was of great importance. During the war the amount of

manganese mined in the esst increasad 3-fold.

Grest successes were achieved in the aluminum industry during
the war. 3y the end of the war the productive cupacity of the alu-
minum industry exceeded the prewar level. Also & great deal of effort
was expended during the war in stepping up the expansion of the nickel

industry.

Hundreds of thousands of miners, and metsllurgical plant
workers, filled with a common aspiration to emnsure the victory of
their fatherland, entered into socialist competition for above-plan
production of ore, metsl, and coke, for increased labor productivity,

and for economizing on material production resources. As a result of
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the heroic labor of the Soviet miners and metallurgical plant workers,
the following production indexes were achieved in 1945, relative to
1540s  tin -- 222%; nickel -- 176%; magnesium -- 45%; aluminum - 144Z;

Jlybdenum -~ 409%.

Following the great, world-historic victory of the Soviet Union
over Hitlerite Germany and imperislist Japan, the peoples of the USSR
were able to return to their peaceable labor. The victory of the USSR
demonstrated to the whole world the advantages of the Soviet soclal

and state systems.

The conclusion of the war posed for the peoples of the Soviet
Union the task of rehabilitating the national economy in order to

move further ahead to & new, powerful economic upswing.

The basic tasks of the Fourth Five-Year Flun for the years
1946-1950 were to rehabilitate those regions of the country which
had su’fered from the Hitlerite occupation, and to restore the prewar

level of industry and agriculture, and then to surpass that level.

The broad expansion of heavy industry, the electrification of
the country, the incresse in machine building, and the growth in con-
sumer goods industry called for in the Fourth Five-Year Flan, together
with the task of further strengthening the nation's defense capacity,
required the rapid rehabilitation and development of the ore mining

industry. An increase of 48% in the industrial product was planned

for the five-year period of 1946-1950. In the sphere of ferrous

metallurgy it was planned that by 1950 the prewar level of 1940 for
the smelting of pig iron would be surpassed by 35%, and that the
amount of iron ore mined would be increased to 40 milliom t. Also
plans called for a rapid rate of expansion in the production of non-
ferrous and rare metsls on the basis of improving the work of existing
enterprises, the construction of new mines and plants, the rehabilita-
tion of enterprises in regions which had‘been occupied, and the intro-

duction of advanced technology.
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In order to effect the production increase csilied for in the
five-yvar plan provision was made to increase the capacity of mines
and dressing plants at existing enterprises and to construct new

mines and dressing plants.

The Fourth Five-Yeur Plan was successfully fulfilled and the
most important quotas of the plan were overfuifilled. By 1950 the
industrial prouuct was 73% greater than in 1540, in lieu of the ud%
provided for in the plan. Great successes were achieved in the metal-

lurgical industry.

The ferrous metallurgical industry of the south watc rchabili-
tated on e new technical base, and in 1950 it turned out more metal
than in i940. The Krivoi Rog Basin was rehabilitated by the h

efforts of the miners.

The ferrous metallurgical industry in the eastern regions
of the country achieved new successes durin;: the Fourth Five-Year
Plen. By 1950 the production of pig iron in the Urals had increased
2.6 times relative to 1940. In Siberis the production of pig iron
increased 1.2 times. A5 a result of the construction of new mines,
concentrating mills, and plants, and improvement in the work of
existing enterprises, the production of copper, lead, zinc, aluminum,
nickel, and other nonferrous and rare metals increased substantially

auring the Fourth Five-Year Plan.

The growth in the production of plg iron and several of the
nonferrous metals during the years 15u6-1950 is characterized by the
following date on the production of these metals in 1950 in pere

centages relative to the 1945 production, taken as 100%.
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The postwar period was characterized by a more rapid rate of
production growth than was the case in the prewar period. During
the 3-year period (1949-51), wfter the prewar level of production
had been not only regained but surpassed, the increase in the proe

duction of pig iron amountea to 8 million t. There was a corres-

ponding increase in the amount of iron ore mined.

uring the Fifth Five-Year Plan the industrial production
of the USSR has continued tv increasse.riapidly., The Fifth Five-
Year Plan with respect to the overall volume of industrial production

was fulfilled by 1 May 1955, that is, in 4 years and 4 months.

The USSR ore mining industry has achieved substantial suc-
cesses in the course of the Fifth Five-Year Plan., Relative to the
Fourth Five-Year Plan, there has been a 3-fold increszse in the pre-
duction capacities put into operation in the iron ore industry. In
audition to the expansion of ferrous metullurgy in the regions of
the Urals, the south, Siberiu, the center, and the northwest, work
has been carriea on in connection with the expansion of the metal-
lurgical industry in the regions of the Transcaucasus, as well as
planning and surveying work on the iron o sits of the Karelo-

Finnish SSR.

In 1954, 41 million t of steel was poured, amounting to more
than twice the 1940 production. In 1954 the USSR poured more sisel

than England, France, Italy, and Japan put together.
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Relative to 1550 the 1954 production of lead showed a 2-
fold increase, zinz 1.71, and aluminum 2.4 times. There was also
an incresse in the production of copper, nickel, and other non-

ferrous and rare metals.

During the Fifth Five-Year Plan measures were carried out
for the further mechanization of mining and labor consuming opera-
tions, increasing the overall extraction of metals {rom ores, and
expanding and improving the utilization of the capacities of

existing enterprises, and new enterprises were built.

Lt the plenum of the TsK KPSS which met in January 1955,

the necessity of the priority expansion of heavy industry was

heavily emphasized. & decree of the plenum states: "he Communist
Party, guided by the teachings of the great Lenin on the all-round
expansion of heavy machine industry and the electrification of the
country, considers, as it has in the past, thai its chief task is a
further upswing in heavy industry, which constitutes a. solid basis
for the entire national economy and the invincible defense capacity
of our fatherland and a source of constant improvement of the well-

being of the Soviet people" (Pravda, Mo 33 (13331), 2 February 1955).

The implcmentation of the resolutions of the July Plenum of
the TsK KPSS (1955) necessitates the further rapid expansion of the
ferrous and nonferrous metallurgical industry and its raw materials

base, the ore mining industry of the USSR.

Section 7. BRussian Mining Science

Despite the backvardness of the Russien ore mining industry,
Russian scientific and technicel thought made & great contribution
to world science. Russian scientists laid the scientific basis for

mining in opposition to the views of many foreign scientists, who
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felt that mining was based merely on mining pructice and practical
skills. VWhile working out the very complex problems of mining, the
Russian scientists also devoted a great deal of attention to the

economics of the mining inaustry.

The basic principles of the science of mining were workea out
as early a«s the middle of the Eighteenth Century by the great Hussian
scientist; M. V. Lomonosov. In 1742 Lomonosov wrote a remarkable

book, publistied in 1663, Pervye osnovaniyas metallurgii, ili rudnykh

del [First Principles of Metallurgy, or the Ore Industry), which consti-

tuted the basis of the science of mining.

The development o cspitalism in Russia after the abolition
of serfdom, which increased the naticnal demand for metals and fuel,
caused scientists to pay more attention to the problems of develop-

ing the mining industry.

These problems were hesvily emphesized in the writings of
G, P. Gel'mersen (on the exploitation of coal aeposits), of the

great Hussian scientist, D. I. Mendeleyev, and others.

Characteristic of this period was the effort made by Hussian
scientists toward s study of the natural phenomena associated with
mining operations, and toward providing a sclentific basis for the

most important production procasaasiin mining.

Russian scientists, inventors, and engineers tirelessly ad-

vanced Russian mining science.

However the socioceeonomic conditions in Russia, the bourgeois-
landowner system, hampered the practical appiication of sclentific
achievements. It was only after the Grest Octobsr Sccialist Revolu-

tion that the conditions were created for the flowering of science,
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for the establishment of a close bond between science and practice,
and for the broad utilization of the achievements of science in

practical activity,

The Communist Party and the Soviet Government took every pos-
sible step for the development of science and for the application of
its achievements to practice. As early as 1920 the Ninth Party
Congress pointed out, in a resolution on the priority tasks of
economic building: "... all scientific resources must be called
upon for working out problems of the technology and scientific
organization of industry, and institutes for scientific research
and inventions must be created and-supported in every possible way"

(VKEb) v rezolwutsiyskh i resheniyakh s'yezdov, konferntsiy i

pienumov TsK [The VKP(b) [Vsesoyuznaya kommunisticheskays partiya

(bol *shevikov) -- All-Union Communist Party (Bolsheviks)) in the
Resolutions and Decisions of Congresses, Conferences, ani@ Plenums

of the TsK], 15u0, Part I, page 329).

The tasks of the development of Soviet science, and of the
utilization of scientific research institutes and technical insti-
tutions of higher education in solving the technical problems of the
economics organs are reflected in the decisions of the July Plenum
of the TsK VKP(b) in 1928 and in the resolution of party congresses

and conferences.

The implementation of the decisions of the party and the
govermment ensured the broad development of all branches of science
in the USSR, including the science of mining, and the application
of scientific achievements in socialist industry. Whereas during
the 125 years immediately preceding the Great October Socialist
Revolution only one mining institute had been established, during
the Soviet era dosens of special institutes and departments for

the training of mining engineers have been established. »
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Prior to the great October Socialist Revolution there was
not even one specisl scientific research institution dealing with
the mining industry. Scicntific institutions of this kind were
established only under the Soviet resime. Today the USSR has
several specialized scientific research institutes &t which large
s:affs of scientists and scientific workers deal with problems as-
sociated with the dovelopment of the mining industry. Institutions
dealing directly with problems of the ore mining industry include
the Krivol Rog Scientific Research Institute, which studies problems
of mine exploitation and the mechanization of mining operations,
Mekhanobr [Scientific kesearch Institute for Mechanical Concentration
of Minerals), which deals with problems of the concentration and
dressing of ores, Gintsvetmet [state Institute of Non-Ferrous Metalsl,
which deals with probiems of the concentration of nonferrous metal
ores, Nigrizoloto [scientific Research Institute for Geological
Prospecting of Gold), which deals with problems of surveying and
working deposits, the Ali-Union Aluminum and Magnesium institute,
Giproruda [State Institute for the Flanning of Mining Establishments
for the Iron Ore, Manganese, and Nonmetallic Orec Industriesl,
Giprotsvetmet [State Institute for the Planning of Establishments of
the Non-Ferrous Metals Industryl, and numerous other scientific and
planning institutes. Problems of mining economics are handled by
the Academy of Sciences USSR (Council for the Study of Productive
Forces), by mining scientific research and planning institutes, with
economic groups under them, and by the Ministry of Ferrous Metallurgy

USSR, the Ministry of Non-Ferrous Metallurgy, USSR, and Gosplan, USSR.

As scientific research work in the field of mining developed,
it became necessary to coordinate tﬁase activities and the work
being done on general theoretical probiems. To this end the Institute
-5 -
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of Mining of the Academy of Sciences USSR was established in 1935,
In subsequent years similar institutes were established under the
academies of science of the Ukrainian, Georgian, and Kazakh re-
publics, and under branches of the Academy of Sciences USSK in

the Urals region and in the Kuzbas.

In the USSR scientific work has extended beyond the walls
of scientific institutions. Large staffs of technical engineering
workers and thousands of miners, rationalizors, and production ine-
novators have been brought into the sphere of scientific research.
This creative collaboration between the workers of science and
those of industry constitutes an inviolable source for the develop

ment of technical progress in the USSR.

In the mining industry it is extremely difficult to carry

out experiments under laboratory conditions with regard to certain
problems. Therefore the connection between science and production
is especially important and neccssary. Liaison between scientific
institutions and industry is effected on the basis of contracts for
scientific research work, by means of rendering techrical assistance,
participation in the work of the technical councils of enterprises
and ministries, and assistance in the matter of improving the skills

of personnel.

Creative collanoration between scientists and industrial
workers not only helps industry to accomplish the tasks imposed
upon it more rapidly and fruitfully but constantly enriches
scientific theory with experience from practice, and helps to train
specialists who know not only the theoretical side of their work

but the practical side as well.

Problems of the economics and history of the mining

«5l -
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industry are treated in the writings of academicians 1. P. Bardin

and S. G, Strumilin, and corresjonding members of the hcadery of
Sciences USSR P. 1. Lyashchenko, N. 1. Pavlenko, and h. Do Breyterman.
The writings of these scientists are devoted to both the history of
the mining and metallurgical industries and their present state and

the problems of their further development.

The contributions of Soviet scientists in the developnen t
of the science of mining consist not only of the solutions of many
very important problems but of the founding of scientific schools
of thought whose representatives sre advancing Soviet mining science
and technology. The July Plenum of the TeK KPSS (1955) called for
the large scale expansion of scientific research work and planning
and instruction work in connection with the invention of mining
equipment and instruments for automatic control and direction of
production processes. The most important task of the scientific
research institutes is a more complete utilization of scientific
personnel in solving the most important problems of the development
of the national economy, and the dissemination of advanced work
practices, ensuring the large scale application of scientific dis-

coveries to industry.

CHAPTER TI. RAW MiTEHIALS RESOURCES sND THE GEOGRAFHI DISTRIBUTION
OF THE USSR ORE MINING INDUSTRY

Section 1. Raw Materials iesources and Their Importance

The production of material goods requires instruments of

labor, objects of labor, and the labor of man.

I nstruments of labor include 8ll of those things by means of

which man acts on the objects of labor and transforms them with a

view to endowing them with the necessary properties for utilization

in production or for direct consumption.

- 52 -
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Instruments of labor include both instmments of production

(machinery, equipment, tools) and land, plant buildings, structures,

etc.

The object of lzbor is that on which the labor of man is ex-
pended. Objects of labor may be furnished directly by nature (ore

and coal deposited in the earth, timber, etc).

Objects of labor which have previously been acted on by
1abor are called raw materials, that is, ore at the dressing plant

or at the metallurgical plant.

It is often the case that several kinds of raw material
are used in producing the finished product. For example, iron ore,
fiuxes, and coke are used in smelting pig iron. Copper ore, quartz,
fuel, etc, sre necessary in the smelting of copper. Depending upon
the nature of their participation in the formation of the product,
materials are classified as: (a) direct raw materlals and direct

materielsy and (b) indirect raw materials and indirect materials.

Haw materials and direct materials rorm the material basis
of the product. For exsmple, iron ore forms the material basis of
pig iron., Kaw materials and materlals which do not form the basis
of the product are called indirect. Th.ey are consumed by instiruments
of labor (as, for example, coal is consumed by a stesm engine) or are
added to the rew material in order to make some change in it (as,
for example, coke is added to iron ore). Or, finally, they facilitate
the labor operations (for example; materials for illuminating and

heating the working space).

The raw materials used in various branches of industry may

be subdivided into 2 basic groups: (1) industrial raw materials
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(ore, minerals which are not ores, etc); and (2) agricultursl raw

naterials (flax, cotton, wool, etc).

Among the industrisl raw materials a distinction is nade
between those raw materials which are extracted from the earth (the
raw materials of the extraction industry) and the raw materials
which are obtained by artiticial means (synthetic fuels, plastics,
etc). The basic kind of in rial raw meterial is raw meterial
extracted from the earth, It is called mineral raw material. The
concept of a mineral product is assuciated with the concept of a
mineral raw material. & minersl product is a mineral raw material

which is extracted from the earth aiid has economic value.

The concept of a mineral product has changed at various
stages in the development of human society. & mere half century

ago only some 20 chemical elcments were being utilized. Many

chemical elements which today are considered useful components in

ore were tormerly considered to be foreign matter (sulfur, arsenic,

and nickel in copper ore; niobium, tltanium, etc).

The qualitative requirvments imposed upon raw materials
change as technology grows. A considerable portion of metals is
obtained from ores which in the early twentieth century were still
considered of no industrial value because of the low metal content.
Technical projzress means the replacement of one kind of raw material
by another. For example in the nineteenth century coke replaced
charcoal in the ferrous metallurgical industry. In the aluminum
industry, aluminum oxide is obtained not only from bauxites but from

other kinds of raw material (nephelines and alunites).

Under a capitalist economy a systematic study of natural raw

materials resources is impossible., In capitalist countries,

-5 -
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' geologlical survey work is carried out by private entreprencurs
strictly in the interests of profit. Ore deposits are worked, not
within the limits of their natural comtours, bat within the limits
of a contour confined by private ownership of the land &nd the de~
posit, Capitalist monopolies frequently delay geological survey
work ana the development of new deposits in order to keep prices
high. For example, the kew Caledonia Nickel Company delayed for a
long time the development of the largest nickel deposits in Canada
because it feared competition. S&ince World war IT the US monopolies
have been trying to seize the most importunt sources of raw materials,
squeezing out the old colonial powers such as Engiana, France, holland,
and Belgium, which fact is leading tov an aggravation of the imperialist

conflicts in the camp of capitalism.

In a socialist economy the development of the mineral raw
materials hase, like that of the national economy as a whole, is
carried out systematically and on a scientific basis. The chief
factors determining the advantages in the development of the raw
materials base of thie USSR are as follows: (1) public ownership of
the producer goods, the earth, and the deposits; (2) the systematic
and constant growth of socialist production; and (3) large scale
zeological prospecting and geologlcal surveying work carried out by
state organizations in accordsnce with a plan for the development

of the entire nstional economy.

The development of @ raw materials base is of decisive im-
portance in the development of the whole national economy and in
strengthening the economic independence of the USSR. 'Therefore,
the party and the government constently devote a great deal of ate

tention to the development of the raw materials base of the USSR.

As early as 1918, in an article titled "Outline of a Flan
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for Scientific and Technical ork," V. I. Lenin posed before the
Academy of Sclences the problem of making provision in thils plan
for the Russian Soviet Republic to be most fully assured of %,..
the possibility of independently supplying itself with all of the
most important kinds of raw materials and industry" (V. I. Lenin,

Soch., fourth edition, Vol 27, page 2(8).

The Sixteenth Party Congress (1930) pointed out in its reso-
lutions that "To ensure the development of the national economy, it
is necessary to step up the tempo of geological surveying work to
such an extent that it will considerably surpuss the rate of develop-
ment of industry so that minersl raw materials can be prepared in

advance® (VKP(b) v rezolyutsiyskh i resheniyakh s'yezdov,

konferentsiy i plenumov TsK, 1953, Part 1I, page 58).

During the Great Patriotic War snd the postwar years a great
deal of work was done in connection with Iinding new depusits and
further increasing the reserves of iron and manganese ores, nonfer-
rous metals, and rare metals, especially in the eastern regions. In
crder to mset the national economy's growing requirements for raw
materials and fuel resources, it is planned to expand work in cone
nection with surveying natural resources in the earth, and finding
reserves of minerals, sbove all, reserves of nonferrous and rare
metals, coking coal, aluminum raw materials, petroleum, rich iron

ores, and other kinds of industrial raw materials.

Section 2. The Development of the Mineral Raw Materials Base of

the USSR

The territory of the USSR covers more than 1/6 of the earth's
surface.” The naturel resources of the USSR are colossal. Our sarth
is rich in minerals, including the ores of ferrous, nonferrous, rare,

and precious metals.
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The old Russian ore specialists (of the seventeenth and
elghteenth centuries), Karipunov, Antonov, Yerofey Markov,
Brusnitsyn, and many others, did a lot of work in prospecting for
deposits of minerals. Russian scientists made a great contribution

to the study of the ore resources of the USSR.

However it was only after the Great October Socialist
Revolution that there was a real possibility for finding and
utilizing the country's natural resources. Prior to the revolution
the geological knowledge of the country was very poor, owing to
Russia's general economic backwardness. Although the Geological
Commi ttee was founded in Hussia in 1895, its activity prior to the

Revolution was very limited.

Before the Great October Socialist Revolution, geolougical
surveying was done primsrily in the Luropean part of Russia aud
in the Urals. For the most part, the work of the Geological Come
mittee consisted of a l0-verst geological survey. Such a small
scale survey ylelded very little for a detailea study of the geo-
logical structure of individual regions, especially the mountainous

regions with a complex geologlcal structure.

As a result of the lack of geological data and the 1imited
scale of the geologicsl surveying vork, the explored [razvedannye)
reserves of minerals in our country were very small, and their share
in the world reserves was negligible. For exarple, the reserves of
iron ore were figured at 1.6 billion t, which was about onef of the
world reserves. The explored reserves of copper amounted to less
than onsf of the world reserves. Although reserves of lead and zine
were known in several regions of the country, in the Altay, the
Caucasus, and Siberis, the smount of exploration work done on them
was negligible.
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The growth of the national economy of the USSR and the trans-
formation of the USSR from an agrarian one into an industrial one
required large scale development of geological surveying work in
prospecting and exploring deposits of minerals. By virtue of their
self-sacrificing labor, and thanks to the solicitude of the party
and the government, Soviet geologists have successfully carried out

the tasks given them.

One of the basic indeves of the success of the Scviet
geologists is fumished by data on the extent to which the USSR
has been studied geologically. Whereas on 1 January 1918 only lu%
of the territory of the country had been covered by surveys on
various scales, by 1 January 1947 75% of the territory had been
covered, More than ld million sq km of territory has been sur-

veyed during the Soviet era.

There has been a substantial increase in the number of
surveys on detailed scales. Between 1917 and 1937 Soviet
geologlsts covered 2.9 million sq km with this kind of survey.
Detailed surveys have been carried out primarily in the most
promising regions. The surveying work has had a comprchensive
character. A comprehensive survey is not confined to noting oute
croppings of rock on a map. It sives a complete description of
the geological structure of the region under study, the history of
its geological development, and the processes causing the formation

of various elements in the geological structure.

The preparation of general and detailed maps is the basis
for effective prospecting and surveying work. The various methods
of geological study worked out by the Soviet geolosists, the
instruments designed by them for this purpose, and the development
of the technology of drilling and mine excavating work have all been

of great importance.
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k8 a result of this work, hundreds of new deposits of the most
varied minerals have been surveyed and developed in the USSH. New de-
posits of coal, iron, nickel, tungsten, molybdenum, bauxites, chromium,
noble metals, and other very valuable minerals have been aiscovered and
developed. The discovery of new deposits and the surveying of formerly
known deposits has enabled the Soviet Union to assume world leadership

with regard to reserves of the most important minerals (Table 5)e

TABLE S
THi USSR'S ShaRL IN WORLD IBSHRVES OF MIMERAL RISOURCES A5 OF 1 JANUARY 1937
Share, in % Place

of European
Resource of world reserves reserves in the world in kurope

Petroleum 55 96 1
Iron ore 5304 75.2 1

Manganese ore 30.6 100 L

On the basis of the surveys that were carried out, the location
on the territory of the USSR of surveyed reserves of minerals was deter-
mined with considerable accuracy. Many regions which before the revolu-
tion had elther no explored raw meterials resources, or very limited
resources, moved into first place with respect to reserves of the most
important kinds of minerals (the Kazakh SSR, copper, lead, zine; the
Ugbek SSR, copper and rare metals; the Tadzhik SSR, lead, zinc, bismuthj

the Buryat-Mongolian ASSR, tungsten (Figure 1)).

New iron ore deposits were discovered and explored in the
Urals, Kazakhstan, and Siberia. Large iron ore deposits were dis-
covered on the Kol'sk Peninsulae. Substantial reserves of manganese
were discovered in Western Siberia, the Baehkir ASSR, and the Kazakh
SSR. Deposits of copper were explored in the Urals, and deposits of

polymetallic ores in the Altal, southern Kezakhstsn, and the Uzbek

" 5SR, together with deposits of bauxites in the Urals and Westem

Siberia.
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During the Soviet era substantial reserves of tungsten,
molybdernum, cobalt, bismuth, antimony, mercury, gold, platinoids,

and other minerals were explored in various regions of the country.

No capitelist country is in a position to meet its own re-
quirements for all varieties of minerals fully. Thus the US, which
is the country best supplied with raw materials, is compelled to
resort to imports to cover & good share of its requiruments for

tin, nickel, tungsten, bauxites, and other minerals.

The national economy of the USSR is supplied with all

varieties of minerals.

In order to meet the national economy's need for various
kinds of minerals, numerous specialized geological organizations
are doing prospecting and exploration work on new deposits of
minerals on the territory of the country, while at the same time
they are studying .eposits which have already been discovered and
are being worked. This provides the preconditions for a further

upswing of the entire mining and metallurgical indusiry of the USER.

The basic features in the aevelopment of the mineral raw
raterial base in the USSR are as follows.

(1) & constant and systematic increase in the explored re-
serves of minerals (in contrast to their slow rate of increase in
capitalist countries). Whereas over a period of 20 years (1929 to

1949) overall reserves of metals in the capitslist countries in-

creased 3u4.5% for copper, 42% for zinc, and 57% for lead, in the

USSR during the same period the explored reserves of these metals
increased by multiples of 10.
(2) The discovery of reserves in various regione of the

USSR, which fact makes it possible to distribute industry more evenly

- 60 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

(in contrast to the concentration of surveyed reserves in a small

number of regions in the capitalist countries).

In 1929, of the overall reserves of the capitalist countries,
67.8% of the world reserves of copper (not counting the USSR) was
accounted for by the 2 basic copper ore regions, namely the western
American (including the southwestern states of the U¢, Mexico, and
Chili) and the central African (including horthern and Southern
Hhodesia and the Belglan Congo). In 1949 these same regions accounted

for 83.5%.

In 1929 reserves of copper in the USSK were calculated for
only 3 regions. Today reserves have been discovered in a large

number of regions.

In prerevolutionary Russia the mining of iron ores was for
the most part done in 2 regions, in the south and in the Urals.
These regions accounted for 95.1% of all iron ore mined in 1913.
Today iron ore is being mined in several other regions of the USSR
in addition to the south and the Urals (in Siberis, the northwest,
the Transcaucas, etc).

(3) Te discovery of various types of deposits.

In the capitalist countries at the present time 84% of all
explored reserves of copper are accounted for by 2 basic types
(porphyritic ores and stratified cuprous sands). In the USSR
during the Soviet era, new types of deposits heve been found in
addition to the above, namely deposits of copper-nickel ores,
pyrrhotine ores, skarn ores, and several others.

(4) The fact that exlsting enterprises of the mining
industry, and also enterprises under construction, are better
supplied with explored reserves. (In particular, they are aaditionally

supplied with prospective reserves.)

- 6] -
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(5) A planned sequence in the working of individual deposits,

taking into account the interests of the national economy as a whole.

Section 3. The Classification of the Reserves of Depousits of Solid

Minerals

The classification of reserves of solld minerals estsblishes
the principles for calculating and accounting for the reserves in
the earth and the principles for determining the extent to which re-

serves are ready for industrial utilization.

Reserves of minerals are calculated on the basis of the
quantity in the deposit, without allowing for losses in mining,
concentration, and processing, or for poseible working out in the

process of mining.

Reserves of ferrous and nonferrous metals are estimated in

terms of weight.

Rreserves of minerals are divided into 2 zroups which are
accounted for separately: (1) balance reserves, which satisfy the
requirements of industry and the mining engineering conditions of
exploitation; (2) ultrabalance reserves, which because of the low
content of the useful component or minersi, the slight thickness of
the vein, the particular difficulty of the conditions of exploita=-
tion, or the lack of industrial methods for processing ths mineral
in question, cannot be utilized at the present time but may be con-
sidered as the object of development, on an industrial scale in the

future.

Reserves of ultrabalance ores are classified in accordance
with the extent of exploration which determines the probable amounts

thereof in the deposit.
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e only ores exluded from ultrabalance reserves are those
with a poor mineralization which cannot reasonably be considered as

raw materials for the immediate future,

For exasple, in the gold and platinum industry ores with a
content of one g per t or with a content of 40 mg per cm of mass
in the case of placer deposits are not included in the estimate of

ultrabalance reserves.

Determining Balance and Ultra-Balance Reserves

The correct determina:ion of balance and ultrabalance
reserves is of great national economic importsnce. Within the
limits of the explored raw materials base it determines the ex-
tent to which sucialiet industry is supplied with mineral raw
materials. 1t ieads to a reduction of losses and of exhaustion of
deposits, has an effect on the boundaries of workings and the con-
tours of dress being worked, provides a guarantee that work will be
carriea out in a systematic manner, and has an effect on the methods

of development und systems of working deposits and, in the final

analysis, on the cost of the metal.

In capitalist countries the quality of ore is determined
merely on the basis of the possibility of securing a maximum profit.
Thus according to the definition given by the US Geological Survey,
"an ore is an aggregation of one or more minersls from which useful

metals may be profitably extracted."

Such a definition of balance ores is completely unsuitable
under the USSE's socialist conditions. In the USSR deposits are
worked in accordance with the national economy's need for certain
ores. Therefore, even unprofitable deposits may be worked temporerily,
if the need for the ore in question is of great importance to the USSR's

industry.
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In the USSR many factors determine whether reserves of ore
are classified as balance or ultrabalance reserves. The chief
factors include the following.

(1) The importance of the mineral in question to the naiicnal
econo:y.

(2) The extent toc which the country is suppiied with the
mineral in question, and the overall reserves of it.

(3) The content of the useful component end of forelgn matter.

(4) The thickness of the vein and the conditions of the oc~
currences.

(5) The mineralogical and physicochemical analysis of the
ore, which determine ths method of processing.

(6) The extent to which the technological procedure for
processing the ores has been studied.

(7) The economic conditions in the region.

(8) The hydrogeological conditions, etce.

These factors, which determine whether ores are classified as
balance or ultrabalance, may conflict. For example, an ore may have
a high contant of metal but the thickness of the vein may be negligi-

ble, or vice versa.

It is the usual practice to take the content of useful com-
ponents in the ore as an index in determining the influence of these
factors on the matter of classifying ores as balance or ultrabalance.
For example, the instructions of the Ministry of Geology on classify-
ing reserves of solid minerals establish 2 concepts, (1) the minimal
average content, and (2) the minimal marginal content. The minimal
average content means the lowest content of metal that an ore can have
and still be utilized for processing. Ores with a metal content below

this minimum are not sent for processing.

-8 -
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For example, the iron ores used in blast furnace smelting
must have the following minimal limits of average content of iron,
in percentages.

For siderites, not below 30-35
For vivianites, not below L5-50
For hematites and martites,

not helow SL-58

For magnetic iron ores 56«60

The minimal marginal content means the lowest metal content
that an ore can have and still be included in the category of

balance reserves.

However, an ore must not be classifisd with balance reserves
or ultrabalance reserves merely on the basis of the content of use-
ful components considered in isolation from the other factors. For
example, it is possible to have large reserves of rich ores occur~
ring at a great depth and under conditions of a large influx of water,
that is, under conditions which render the mining of the ores

economically impracticable in several cases.

The technological procedure for processing the ore in question
is of great importance. For example, in the case of easily concen-
trated iron ores where there is a yleld of high grade concentrate of
no less than 30-33%, the minimel industrial content of iron is reduced

to 25-32%.

Where there is a content of several valuable components ail
of which are being extracted, the minimal allowable industrial
content of each of the components is reduced. Thus when an iron
ore contains vanadium and nickel, the minimal content of iron may be
considerably reduced. For example, in the case of certain titano-

magnctic ores it may be reduced to 39% (as against an average nomm

- 65 -
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of 45% of iron) and even to 25% of iron (as against an sverage norm
of 33-40%), and for vivianites conteining nickel it may be reduced

to 30% of iron (as agsinst an average norm of 36%).

The requirsments as to the content of iron in the ore also
depend upon the type of useful mineral, the aralysis of the barren
rock, and other factors. Academician M. . Pavlov cites the follow-
ing example. Magnetic iron ore with an iron content of 4B% is con-
sidered poor ore (difficult to reduce), vhile vivianite with the

same iron content is considered very good ore (easily reducible).

Deposits of nonferrous, noble, and rare metals are distinguished
by great variety in terms of thc siue of thc reserves, the metal
content in the ore, the thickness of the veins, and the mineralogical
and physicochemical analysis of the ores. They are located in dif-
ferent regions of the USSit vhich very sharply in terms of the geo-
graphic and economic conditions. Therefore the level of the minimal
average and minimal marginal content will be diflerent for the dif-

Teren®t aepusits.

In order to classify ores as balance or ultrabalance, it is
necessary in the case of each deposit or area to collate the pro-
duction expenses against the results. Production expenses and their
results are synthetic indexes which reflect all of the above factors
determining whether ores should be classified as balance or ultra=-

bslance (the content of useful components, the conditions of occur-

rence, the thickness of the vein, the analysis of the ore, etc).

In order to decide whether a particular ore should be
classified as balance or ul trabalance it is necessary to compare
the production expenses with the value of the product obtained on

the basis of current wholesale prices.

- 66 -
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Under socialism the requirements of the law of the systematic
{(proportional) development of the national economy make it necessary
to work deposits where the production expenses may tamporarily be
higher than the value in established prices. The grester the nation's
riead for a certain metal, the grester the number of deposits and areas

which must be developed to satisfy this demend., The latier may also

include deposits and areas where the per unit rroduction costs are

higher. In such cases, when the approved cost exceeds the wholesale

prices, the approved cost must be used in calculating minimal content.

In determining the minimal marginal content of metal it is
necessary to bear in mind that the reserves of a deposit must be ex-

ploited over a period of several years.

The ore mining industry of the USER is developing at a rapid
rate and on a large scalc, which requires the expansion of existing
rines end the development ol numerous new deposits. One of the
special charecteristics of the development of the ore mining industry

ic the cver increasing importance of poor ores in proportion as metsl-

lurgical procduction is expanded.

The tasks of developing ferrous and nonferrous metallurgy and
of improving methods of mining, concentrating, and smelting ores make

for remarksble prospects in the sphere of the utilization of poor ores.

In the USSR the reserves of rich ores, especially of iron ores,
are very great. However, if only the rich ores are used, several
problems remain unsolved, for exsmple the planned geogrephic distri-
bution of enterprises of ferrous metallurgy, the preparation of raw

materials bases for smelting metal on a huge scale in the future, etc.
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If ferrous metallurgy were based only on the rich ores the
indust.y would be located in only 2 or 3 regions, namely the south
(the Krivoi Rog deposit), the center (the rich ores of the Kursk
magnetic anomaly), and in the Urals (vherec the reserves of rich
ores are relstively smsll). The development of the metallurglcal
indgusiry in other regions inevitably requircs that relatively poor

ores neé used for processing.

A constant increase in the productivity of social labor is a
law of the development of a sucialist economy. This increase is en-
sured by a broad development of mecharization, the improvement of
technological processes, progress in the technology of dressing ores,
the comprehensive utilization of ores, a socilalist attitude toward
labor, ana other factors. The increase in the productivity of social

labor makes possible the future profitable processing of poor ores.:

Therefore, in computing the technicoeconomic indexes for a specific

minimal marginal content, one must use the advanced and most progres-
sive indexes with regard to both the cost of individusl processes

and the coefficients of extraction.

At operating enterprises where muin mine workings snd develop-

ment workings must be worked without regard to whether ores with a
minimal marginal content are to be mined, prorated expenses in con=-
nection with mining development work and the amortization of capital
mine workings may be excluded from the operating expenses in computing
the minimal metal content in ores. The same thing applles to other
kinds of expenses (water drainage, illumination, etc), if they are not
specially associated with the mining of poor ores. At operating enter-
prises the classification of ores with a low metal content as ultra-
balance may lead to the nonutilization of dressing plants and metale-

lurgical plants. In such cases it is necessary to determine the
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possible cost reduction by means of providing a full load for exis i~
ing installations in connection with using poor ores for processing,
and to exciude the smount of the saving from the operational expenses.

This cnsures the inclusion arong balance reserves of the maximal part

of the reserve, and thereby the preservation and full utiliza tion of

the USSR's deposits.

Consequently the ievel uf the minimal average content ana of
the marginal content is detemmined by the working conditions, not
only at the mine but at the dressing plant and at the metallurgical
plant, by the imporiance to the national economy of the metal in
question, the demand for it, the balance of reserves, the geogrhphic

and economic conditions in the region where the deposit is lopcated, etc.

The minimal average content and minimal marginal content are
not constant values. They vary with progress in technology, changes
in the economic conditions of the region in which the deposit is
located, the nation's requirements, and the balance of reserves.

The development of the economles of several regions in the USSR has
already brought about & situetion whereby many ores and deposits
which were formerly considered nonindustrial are now clagsified as

industrial.

However the inclusion of a maximum of reserves among balance
reserves should not mean that under all conditions ores with a mini-

mal content are included in plans for priority extraction.

In drawing up plans for the working of a deposit the minimal
content of metsl in ores, below which the ores should ot be sent

for proceseing, is established by the method of wvariants.
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Reldtive to individual variants, the levels of minimal
content are determined by the reserves of the ore mass to be worked,
the average metal content in them, losses and exhaustion, the yearly
productivity for the ore mass and the metal, capital outlays, overall
and per unit of production capscity, and the cost of the metal. The
selection of the optimum variant is determined on the basis of a
comparative eveluation of these indexes, but with the condition that

the correct technical exploitation of the deposit must be adhered to.

Determining the minimal industrial content of metal in an ore

The minimal industrial content of metal in an ore may be
ascertainea in the followin; munner.

We use the following desiynations:
cost of mining and transporting one t of ore;
cost of dressing one t of ore;
cost of transporting one t of concentrate
from the concentration mill to the plant;
cost of processing one t cf concentrate;
content of the useful component in the basic
raw material (according to data from assays
of mine samples), in the plant concentrate,
and in the finished product;
coefficient of recovery of the useful com-
ponent at the concentration mill and the
plant, in parts of unity.

-- coefficient of exhaustion of the ore in the

process of mining (Cf. pages 96 and 97).

The per t cost of the finished product will bes

By Gp +GB) 3G+
Fra e B in
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The first member of the second part of the eqguation
represents expenses in connection with the mining, transportation,
and dressing of the entire quantity of raw material expended per ¢

of the finished product.

The second member of the equation represents expenses on the
transportation and metallurgicsl reduction of the entire quantity
of concentrate required for obtaining one t of metal. If the
quantity of concentrate does not change in accordance with the
metal content in the basic raw material (f), the second member will

represent a constant value not dependent upon f.

Denoting for this case the second member of the second part
of the equation by a, the cost or necessary expenses established
under planried procedure for obtaining a unit of metal by Ts s the
cost of mining and sressing one t of ore with a ainimal content in
the ore by Cf and C&6, the coefficient of extraction when dressing
a poor ore by iy, and the minimal industrial content corresponding
to the cost or established level of expenses by f;;, ., we may deter-
mine thats

Ry(C'p + C'oy)
— ..,
fmin * io°i'y(2-q)

from which it fol- ¢+ Q!
lows that: fmin= lis( P 06)

(j-e) -1y +iv, (=)

In computing the cost of mining the ore (C"r) and aressing
it (C"oB.), one should take into account only those expenses which
are entalled in the working of the srea with the minimal content
of metal in the ore, andwhere the increased productivity of the con-

centration plant results from dressing pcor ores.
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The recovery of all of the valuable components contained in
an ors lowers the level of the minimal content of each of the com=-
ponents by comparison with monometallic ore, since several expense

tems (miring, transportation, and dressing of the ore) apply to

all of the components extracted from the ore.

In order to determine whether the ore in question is balance
or ultrabalance in the case where there is complex recovery of the
useful components in the ore, it is necessary to compare the value
of all of the components extracted from one t of the ore with the

expenses for the mining and processing of one t of the ore.

This may be determined by the following formula:

. n n .
Bl T8« dgelp + £l e TSMedN iN 4 Lo+ min"'[% S i‘m};«w,

where the mesning of the symbols fy5n., Tg, i,, and i 1is the
same as for a monometallic raw material, and where W represents the

operational expenses on the mining and processing of one t of the ore.

The value of % is determined by means of the following

formula:z
L

Lo Cr*Cp | alflggrilocily alfmp 10 -y

(1~q) R! B

where the denotations of the symbols are the same as in the preceding

formulas. The first element of the second part of the equation

c, +@&
( _‘E_,LTQT.(B.’) represents the expenses on the mining and dressing of one t

of ore referred to all of the useful components, and the remaining
elements of the second part of the equation represent the expenses
entailed in transporting and processing the different concentrates

obtained from one t of the ore.

An example of a calculation using this methed under condi-
tions where:
£f' = 3%; Ts = 30; 4'c ® 0.9; 1'm = 0.953
£ = 24; T" = 20; i, = 0.85y 1"y = 0.9; W - 53.72 rubles.
-72 -
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Ther the value of the metals extracted will be:
3+30+0°9°0+95 = 76,55 rubles
2+20+0°95+0*9 = 30.60 rubles

Totad 107.55 rubles

In the given case the value of the metals extracted from one
t of the ore exceeds the uperational expenses, and the reserves of
this ore may be classified as balance rcserves. The level of the
minimal marginal content of metal in the ore, with the given content
of metals, will be determined from the ratio between their value
where there ls an average content in the ore and the cperational
expensus per t of ore. In the given case this amounts to:

107.55 _ 5
537 T 2

that is, the level of the minimal marginal content of metals in the
ore ig twice as low as the average. For the given case this amounts

tos-

foin. = 3:2 = 1.5%;

m

f'n.= 2:2 = 14,

With this ratio of metal content the reserves may be classi-
fied as balance. The coefficient of recovery of the metals, i,
which may be lower for poor ores, will have a certain effect on the
level of the minimal marginal content of the metals. This should be
taken into account in computing the value of the components extracted

from one t of ore with a minimal content of metals.

Where there is complex recovery, the minimal content of
metals in an ore may be considered in the totality of the metals.
Deviations in the content of each of the metals, provided they are
of equal value to the national economy, may bs compensated for by

a corresponding deviation in the content of other metals in the ore.
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In those cases where the ratio of metals in the assays
varies from thelr average content in the deposit, the metals may
be equated with one another on the basis of the ratio between

their values.

Let us assume that we have an assay with a metsl content
in the ore amounting to:

f' = 1% and £ = 2%

On the basis of the value of the individusl components in

the above example, we determine that 1% of the content of the

metal, ', is equal to 1.5% of the content of the metal f", that

is, 30220 = 1.5.

Classifying Beserves By Categories

In accordance with the extent to which the deposits have been
studied, reserves of minerals are subdivided into 5 categories: A4l,

42, B, C1, and C2.

Category Al includes those reserves which have been thoroughly
studied and mapped by development workings or operationsl exploration
boreholes. The distribution of industrial gredes of minerals has
been established in each block. The technology of concentrating the
mineral is known on the basis of industrial use. The hydrogeological

conditione for working the deposit are also known.

Reserves in category A2 must for the most part correspond to
the same conditions as category Al reserves. However, the quality,
the technological properties of the mineral, and the technology of
concentrating it may be established on the basis of the scientific

research work which has been dane.
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Reserves in category B must correspond to the same condi-
tions as those in category A2, but the natural types and industrial
grades of the mineral may be established without detailing their

distribution.

Catezory Cl includes: reserves which have been determined
on the basis of a sparse network of borcholes or workings; ruserves
adjacent to contours of reserves in categories Al, A2, and Bj
reserves in especially complex deposits for which, despite a dense
network of exploratory workings, the distribution of the valuable
component or mineral has not been ascertained; the industrial
grades and technology have been ascertained tentatively by analogy
with known deposits; the general conditions for working the deposit

and the hydrogeologicsl conditions have been tentatively studied.

Category C2 includes reserves adjacent to working areas of
deposits explored in categories A2, B, and C2, and reserves assumed
on the basis of geological and physical data which have been cone~
firmed by assays of samples of the mineral from inaividual boreholes

and workings (Klassifikatsiya zapasov mestorozhdeniy tverdykh

poleznykh iskopayemykh [The Classification of the Reserves of De-

posits of Solid Minsrals], 1953, Gosgeolizdat).

ThHe classificatlon of reserves in individual categories
depends upon the form, structure, and size of the deposit, the
character of the minerals, their distribution, and other factors.
For exampleg the only ore reserves which can be classified as
category A1 are those in a large deposit of simple and complex form
with even and uneven distribution of the components; prepared for
stoping by development workings; and mapped on 4 sides or 3 sides
by workings the distance between which corresponds to the plan of

the system for working the deposit in question.

- 75«
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Deposits of this type include the largest deposits of iron
and manganese ore like the Kerchen, Chiatura, Nikopol', the ores of
the mountain of Magni tnaya, of Krivoi Rog, or of the Kursk magnetic

anomaly, seams of cuprous sands, deposits of csilicate nickel ore, etc.

The reserves of deposits in these groups which have been ex-
plored by workings on boreholes, or by a combination of workings

and boreholes, etc may be assiyned to category AZ2.

In the case of pocket type deposits of varying (frequently
small) size, and of differing form, with an uneven distribution of
ore, the reserves may be classified not higher than category Cl,
and for the most part they remsin prospective reserves (category C2).
This group includes deposits represented by irregular accumulations
of ore beds of the pocket type, platinum besring druses, pockets of

tin ore in pepgmatites, etc.

Reserves in categories Al and A2 serve as the basis for plan-
ning exploitation work, and reserves in categories A2, B, and Cl
serve as the basis for planning and constructing mining enterprises.
Reserves in category C2 are taken into account in plamning mining
enterprises, for purposes of determining the prospects for their

expansione.

The ratio between individual categories of balance reserves
for working out plans for the construction of mining enterprises is
determined in accordan ce with the character of the deposit, the size
and form of the ore body, its extent along the strike and dip, the
constancy of the thickness, and the evenness of distribution of the

veeful components.
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For example, in the case of deposits of iron ore which have
large, stratified deposits of simple form with an even distribution
of the useful component, the following ratio between the balance
reserves has been established for purposes of working out plans and
allocating funds for the construction of the mining enterprise: A2
plus B no less than 35%, including A2, 10%, and ClL, 65%. In the
case of deposits of nonferrous and rare metals represented by very
cumplex and noncontinuous ore bodies with sporadic impregnation and
an uneven distribution of the valuable components, the elaboration
of plans and the allocating of capital outlays for construction are
permissible on the basis of category CL balance reserves, but the
conditions for working the deposits, the quality of the mineral, and

the technology for dressing i1t nust be ascertained quite thoroughly.

The Classification of Reserves in Accordance with Their

Readiness for Mining

In terms of the extent to which they have been prepared for
mining, reserves may be classified as opened up, developed, and

ready for removal.

Heserves are placed #n one category or another, depending
upon the extent to which they have been developed and the method
used in working the deposit. For example, in the case of ore de-
posits to be worked by umderground methods the opened up reserves
of a deposit or a part thereof are those which are above the horizon
of the intersection with the main workings, of the shaft with the
cross-cut, or of the underground shaft with the drift, from which
it is planned to drive the subsequent development workings necessary
to work the deposit (Figure 2). (Instruktsiya po uchety podtogov-

lennykh k dobyche zapasov. [Instructions for Calculating Reserves

Prepared for Exploitation), 194L, Narkomtavetmet).

-7 -
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Devel.oped reserves are those reserves of ore in blocks or
units in which all of the development workings provided for in the
development system adopted, and dividing the sheets into blocks or

units, have already been driven.

Reserves ready for removal are reserves in blocks or units
in whieh the workings necessary for commencement of stoping have
already been driven, that is, when a system of stopes has been driven

in the block or the unit (Ibid.).

Where the system of operation is by open stope with ir-
regularly or regularly spaced pillars, reserves ready for removal
are thu reserves of ore in those units and blocks in which the ore
chutes, chambers for chute drawers and Ior scraper hoists, and the
advanced stopes in the chamber (the latter where the ore body is

very thick), etc, have already been excavated (figures 3 and 4).

For ore deposits being worked by the open pit method, opened
up reserves are the reserves of those units of the bench the upper
part of which has been cleared of overburden, or which has been laid
bare as a result of the natural conditions of the occurrence, pro-
vided that the exit trench or the trench for the hoisting equipment
has been dug. In those cases where the scheme of organization acop ted
does not call for the digging of a trench (for example where a drage
line is being used), opened up reserves are those whick have been

cleared of the overburden.

Reserves considered as developed and also ready for removal
are those in that psrt of the bench where the upper and side arees
have been exposed, making possible the commencement of removal op-

erations.
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In classifying the degres of resuiness tor removal of reserves
in alluvial deposits, a distinction is made @mong (1) deposits worked
by the underground method, (2) deposits worked by the open pit method,

and (3) deposits worked by means of draglines and hydraulic glants.

The conditions for defining opened up reserves in the case of

alluvial deposits worked by the underground method are basically the

same as those for other deposits worked by this method.

Reserves consldered as developed and ready for removal include
reserves of sands in the contour shaft zones or individuel units, the
1imits of which have been determined by sampling in the levels and
crosscuts which have been driven. Tn order that the reserves be
classified »c - zady for removal, the number of workings must be adequate

for commencument of stoping.

Where alluvial deposits are being worked by the open pit method,
the reserves are classified as opened up and developed (the latter are
considered as ready for removal) and are determined in accordance with
the method of work. For example, where such reserves are being worked
with excavators with a straigzht dipper, the reserves of a slice are
considereg to be opened up if a ditch for dreining ¢round water (in the
case of artificial drainage, a borehole with a sump in the pit) and a
raised ditch have been dug, and if the cut for imstalling the excavator
hes been made. The reserves of slices from which the peat has been

stripped and in which the cut has been dug are considered as developed.

In working a deposit with dredges the reserves of & unit of the
deposit in the initial phase of work are considered as opened up and
ready for removal, if the pond for assembling the pontoons of the dredge
has been dug, if it is supplied with water, and if provision has been

made for draining the water from it.

In working with hydraulic giants under an artificislly supplied
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head or water, the deposits are considered as opened up and ready
for removal, if the cut for installing the equipment has been made,
and 1f a ditch has been dug for draining water from the bed (in
the case of natural drainage), or if a sump has been dug (in the

case of artificlial drainage).

Section 4. Combatting lLosses

lLosses of mineral products may take place both in mining the

ore and in processing it.

The chief cause of losses in mining is leaving mineral

products in the form of tailing or untouched blocks around the workings.
lLosses of mineral products may also take place in transporting the

ore, in the dressing process, and in metallurgical processing. The
negative consequence of losses is the wasting of the nation's na tural
resources on the prospecting and development of which definite sums
have already been expended. Also, an increase in losses and the re-
sultant decrease in the extracted reserves lead to a rise in the cost
of paying off capital outlays per t of mined ore, and the useful life
of the mines is shortened. &An increase in losses can lead to non-
fulfillment of the mining plan. If, in the mining of copper and sulfur
pyrites, untouched blocks thereof are left behind, this can lead to
underground fires. Therefore it is necessary to strive for a maximum

reduction in losses.

The basic measures to be taken to this end in the process of

mining include the introduction of improved systems pf.working, the

supplementary working of untouched blocks of ore, and controlling

shipments of ore.
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It is essential to achieve @ maximum recovery of the valu-
able components contained in the ores, and to introduce progressive
norms for the expenditure of raw materials, by introducing the most

improved systems for the technological process.

In certain cases it is desirable to organize the processing
of slag and tailings in order to extract the valusble components
contained therein, with a view to the fullest utilization of the

USSR's natural resources.

The economic valuation of the damage resulting from losses

depends upon the nature of the latter.

Losses in the ore body (in blocks and pockets of untouched
ore) should be valuated on a basis of the expenses involved in
prospecting, main workings, and development workings. Losses of
the mineral product lead to an increase in the per t cost of the
mined ore. The amount of these losses may be determined with the
following formula:

N (B R ) (BT,
n amount of the loss in the ore body, in rubles;
a total expenses of prospecting,min workings,
and development, in rubles;

reserves of the mineral, in t;

151
‘ﬂl losses of the minersl in the ore body in t.

Losses of stoped ore should be valuated on the basis of the
actual cost of mining. The velue of these losses may be found with

the following formulas

y2 = (o &), -1
!2'”2’2 2 ng’
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-~ value of lost stoped ore, in rubles;
-- cost of mined ore, in rubles;
-~ quantity of stuped ore, in tj

stoped ore lost, in t.

hAccountability and Balance of Heserves

The planning end industrial construction of ore mines are
carried out when approved reserves are available. In the case of
large and medium sized deposits, the approval of reserves is the
responsibility of the state commission on reserves of minerals (GKZ),
while in the case of small deposits it is the responsibility of

territorial commissions on reserves (TKZ).

Accountability for all mineral reserves and the preparation
of the balance sheet for reserves are the responsibility of the ad-
ministration of geoiogical resources. Once each year, on the basis
of the geological reports received and their critical and statistical
processing, the main administration of geological resources prepares

a summsry of all mineral reserves with & breakdown by regions by

categories of prospecting and categories of economic importance (balance

reservas and ultrabalance reserves).

The balance of reserves of raw materials is determined by
the ratio between the balance reserves and the annual volume of
production, and may be found with the following formula:

B, = ; Kedg + g,
-- balance of supply, in years;
-- total balance reserves;
~= coefficient of extraction in mining;
-- coefficlent of recovery of metal in dressing;

coefficient of recovery of metsl in metallurgical processing;
total annual production of metal.

- 82 -
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For example, the balance reserves of copper in the earth
amount to 20 million t, and the sverage annual production amounts
to 400,000 t. The coefficient of extraction in mining is 0.95%.
The coefficient of recovery in dressing is 0.9%, and the coeffi-
cient of recovery in metallurgical processing is 0.95%. Thus the
balance of supply will bes:

; 20,000,000 ;

B o= LBl . 0,9540,9+0.95 = 40.6 .

o 50,500 95¢0,9°0.95 = 40.6 years
The same methiod is used in determing the balance for an

individual mine. In this case the reserves of the given deposit

or group of deposits supplying the given metallurgical plant are

taken as the numerator.

The extent to which a plant is supplied with reserves is
determined by the ratio between the uctusl reserves available to
the plant (in years) and the normel amortization period. Let us
assume that the given plant has available a 30 years' supply, while
the normal amortization period for the plant has been fixed at 2
years. ln this case it may be considered that the plant is fully

supplied with reserves.

It is essential to calculate the extent to which branches of
industry and individual plants are supplied with reserves, with a

breakdown into types of ore.

The extent to which reserves are located near the plant
should also be taken into consideration, since dispersion of the

rav materials base involves the necessity of long hauls.

Finelly, in evalusting the state of the balance for individual
branches, the existence of reserves of metal in unexploited deposilps

is important.

by sy o o i

b
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In determining the balance of reserves, it is essential to
ascertain the extent of availability of reserves in indiviausl
categories. For example, the planned capacity of a mine is supplied
with balance reserves for 15 years, but with liigh category reserves
(A plus B) for only one year. This fact testifies to a strain on
the balance reserves, and the necessity of stepping up detailed

prospecting 4nd development worke

In determining the balance of reserves for the nation, the
calculations include not only the reserves in the earth but the
possibilities for obtaining amortization scrap, as well as the ex=
tensive dumping grounds of old mine workings and the slag heaps of
metallurgical plants (keki, residual slag in zinc distillation, etc),

vhich contsin a large quantity of valuable components.

Taking these sources of raw material into account, the
national economic balance of supply for any given metal can be

, expressed in the following formula:

Bo = -k cigeiy + Rt +]]
H

© R == reserves of second run metal in the USSR in
the form of scrap and waste products frem own
production;

t =~ coefficlent of yleld of metal;

T7 -- quantity of metal which can be obtained from

other sources of raw materials (refuse ors,
tailings from dressing plents, and slag,

taking into account the loss in processing).

The denotation of the other symbols is the same as in the

preceding formula.
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Section 5. The Geographic Distribution of the USSR Ore Mining

Industry

The National Economic Importance of an Efficient

Geographic Distribution of Industry

The geogrephic distribution of industry means the distribu-
tion of production capacities, menpower, and production of products

by individuel regions of the USSRH.

Ain efficient distribution of industry is of great national
economic importance. It ensurcs savings of labor, the systematic
and effective utilization of raw material resources, and economic
progress in nstional frontier areas and republics which were

economically backwurd in the past.

The Communist Party and the Soviet Govermment attribute prime

importance to the correct distribution of industry in the USSR. As
early as 1916, V. I. Lenin called for solution of the problems of an
efficient distribution of industry for the economic improvement of

the country.

The July Plenum of the TsK KPSS proposed that the geogrephic
distribution of industrial enterprises be improved, that industry
be brought closer to sources of raw material and fuel and to the
consumer regions, that the correct speclalization and the comprehensive
development of the economy of economic regions be ensured, and that
a more rapid development of industry in the eastern regions of the

comntry be ensured.

As a rule, industry in capitalist countries is distributed
unsystematically, anarchistically, and spontanecusly. This leads to
an unequal distribution, both among countries snd within individual
countries.

-85 -
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In prerevolutionary Russia more thun 3/4 of the industrial
product was produced in L4 regions, in the Moscow, Ivanov, and St.
Petersburg regions, and in the Ukraine. In 1913 the plants of the
Donbas and the region along the Dnepr River accounted for 734 of the
pig iron produced in the country, while 87% of the coal mining was

concentrated in the Donbas.

The spontansous process of distributing industry under
capitalist conditions and the artificial delaying of the process of
industrialization in colonial and dependent countries results in a
separation of industry from its raw material bases. Thus the proces=
sing of tin concentrates is for the most part concentrated in kngland,
Holland, and the US, and not in the areas where the tin is mined, in
Malaya, Indonesia, Bolivia, and elsewhere. The refining of African
copper and Canadisn nickel 1s concentrated for the most part in

England and the US.

Up to World War II Germany accounted for 35% of the world

production of aluminum (not counting the USSR), while England and

the US accounted for uO%. And yet Germany itself had no raw material

for the production of aluminum, while the US and England had only

about 4% of the world reserves of this raw meterial.

The importing of raw materials from the coloniasl and de-
pendent countries is one of the methods by which the latter are

plundered by the big capitalist countries.

The principles of the distribution of industry are totally
different under socialiam. In the USSR the distribution of industry
is effected in a systematic msnner, in the interests of the develop~
ment of thé natlonal economy and improving the well-being of the

workers.
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Tne besic principles of distribution of the socialist
industry of the USSR are as follows.

(1) T™he all-round development of the economy of regions of
the USSR.

(2) Bringing industry as closely as possible 4o sources of
raw material and to consumer regions.

(3) The intensified development of industry in national and
frontier regions of the country which were backward in the past.

(4) The even territorial distrioution of industry and con=-

sideration for the defense interests of the nation.

The economic development of regilons of the USSR is characterized
by comprehensiveness, that is, by the development in the siven region
of seversl interrelated branches of the national sconomy with the lead-
ing role assigned to that branch whose development is most favored by
the conditions in the given reglon, and by its raw material, fuel, and
power resources. Comprehensive development means the fullest and most
efficient utilization of all resources in the individusl economic
regions and in the country as a whole, a reduction in the volume of
shipments, and, in the final analysis, acceleration of the general rate

of production growth.

However, the comprehensive development of the economy does

not mean that in angiven region an industry will be established in

order to sa&isfy all local requirements. The possibilities for, end
desicabiiity of, economic ties between the given region end other
regions of the USSR are established with a view to the national

economic interests as a whole.

During the plan era industrial construction has clearly il-

lustrated this principle.
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Together with the growth of industry in the central
industrial regions, the construction of new enterprises has been
carried forward in the esstern regions, in the Bzltic Soviet
republiics, in Centrel ksia, and in the Transcsucesus. FPlans have
been made for the comprehensive utilization of the power rescurces
of the Angsra in order to develop the zluminum, chemical, ore-
mining, and other branches of incustry on the basis of cheap

electric power and local sources of raw materials.

The juxtsposition of industry with sources of ruw materials
is of greut ecunomic importance. In april 191¢, in an article
titled "Outline of s Plan for Scientific Pechnical vork," V. I.
bLenin wrote: '"This plan should include the efficient distribution
of inuustry in Kussia from the viewpoint of the proximity of raw

materials and the possibilities for minimum losscs of labor ..."

(V. I. Lenin, Soch., fourth ediiion, Vol 27, page 208).

The large scale organization of the geological service in
the USSR opened up great possibilities for bringing industry closer
t0 raw materials sources. Many deposits which in prerevolutionary
Russia were unknown or were considered noncommercial came to be
included in the raw materials resources of the USSR during the Soviet
era, after they had been systematically investigated. These include

the Kounrad deposit, the Tikhvin Deposit, etc.

The principle of eliminating the economic backwardness of
formerly underdeveloped national frontier regions and their inten-
sified industrial development are products of the nationsl [minorities)
policy of the Communist Party. The development of the mining and
metallurgical industries played an important role in the industriali-

zation of the national frontier regions. The founding of coal, copper,
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and lead-zinc industries in the Kazakh SSR, the Uzbek 55K, and other
formerly backward regions contributed greatly to the economic develop-

ment and general cultural improverent in these reglons.

The intensified development of industry in all regions cf the
Soviet Union and the founding of new industrial centers in the
Povolzh'ye, the Urals, Siberia, Kazakhsten, the republics of Central
ssia, the Transcaucasus, and elsewhere ensured the systematic distri-

bution of industry and strengthened the defense capacity of the USSR.

The basic conditions determining the cistribution of the ore
mining inaustry are the existence of explored reserves of minerals
in combination with power resources, the transport and economic con-
ditions of the region where the deposit is located, and the location

of metallurgical plants.

Let us consider the geographic distribution of individual

branches of the USSR ore mining industry.

The Mining of Iron, Manganese, and Chrome Ores

Iron Ores. The basic iron ore mining regions are the South,
the central regions of the Luropean USSR, and the Urals.

In addition to these regiomns, iron ore is mined on a small
scale in regions of the Kuznets Alatau, the Caucasus, and the north-

western part of the Buropean USSR.

The main explored reserves of iron ore and the main iron
mining industry are concentrated in the southern part of the
Europesn USSR. The most important reglons in this zone are as follows.

(1) The Krivoi Rog region, with trerendous explored reserves

of both rich iron ores and ores which require dressing (£errous

quartzites). Krivoi Rog is the primary base of the iron ore industry

in the south of the USSR.

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

(2) The Kerchen region, with large deposite of brown huma tite.

Second in importance for the mining of iron ores is the Urals,

where many iron ore deposits of varylng origin are being worked.

The largest of these deposits are the Magnitogorsk, the
Goroblagodat, the Vysokogorsk, the Pervoural'sk, the Kusinsk, the

Alapayevsk, the Bakal'sk the Khalilovsk, and others.

The deposits of the Urals constitute the raw materials base
for the Urals metallurgical plants, while the mine of the liagni togorsk

Combine also supplies iron ore to the Kuznets Metalilurgical Combine.

The most important region in Western Siberis is the Gornaya
Shoriya, located in the southern part of the wesltern foothills of
the Kuznets Alatau. The exploitation of the cGeposite in this region
supplies a part of the raw materials for the Kuznets Metallurglcal
Combine, which is located in the same region, and reduces the number
of long hauls of Magnitogorsk ore. The expansion of iron ore mining
at these deposits will mske it possible in the future fully to supply

the Kuznets Metallurgical Combine with local raw materials.

In the northwest the creation of a ferrous metallurgical
industry is based an the exploitation of the iron ore deposits of

the Kol'sk Feninsula.

The development of the North Pechora coal basin with its
multibillion t reserves of coking coal will provide the fuel resources

for the metallurgical enterprises in this reglon.

The northwest consumes up to 10% of all rolled iron produced

in the USSR. It is brought in over distances of thoussnds of lm,
which causes great transportation expense and raises the cost of the
metal products. The creation of a metallurgical industry in the

northwest is of great economic importance.
-9 -
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In the Caucasus the most important iron ore deposit is the
Dashkesan, on the basis of which the ferrous metallurgical industry

of the Transcaucasus is being developed.

The mining of iron ores in the Kazakh SSR is limited to the

Ata Su group of deposits.

Prospective regions for the mining of iron ores include the

deposits of Siberia, Kazakhstan, the Angara-Baikal reglon, etc.

For the most part, the metallurgical plants are located near

the sources of raw materials. Before the beginning of the nineteenth

century, when as much as 5 t of coal was consumed per t of pig iron,
it was more econumical to build the plants near the coal mines, and
haul the ore to the coal deposits. In several countries the ma jority
of plants were built near deposits of coking coal, at a considerable
distance from the deposits of iron ore. In the US there are plants

of this kind in the Pittsburgh region, in Germeny in the Ruhr Basin, etc.

Today, when the consumption of coal per t of pig iron is 1.3 %,
the consumption of coke has been reduced to 0.8=0.9 t, and from 1.7 to
‘2 t of ore are used per t of pig iron, it is more desirable to locate
the plants, not near the source of fuel, but nesr the source of the raw
material. Many metellurgical plants in the USSR, the Ma gni togorsk,
Kerchen, the Tagil'sk, the Krovol Rog, etc, are located near the iron

mines.

The metallurgicsl plants of the southern part of the Buropean
USSR are located under especially favorable conditions. The rich
iron ore deposits of Krivol Bpg and the deposits of coking coal of the
Donbas are located in this region. The metallurgical plants are

located in the Donbas, in Krivoi Rog, &nd in the reglon along the

—91-
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Dnepr between thie Donbas and Krivoi Kog. This distribution of the
plants ensures an efficient loading of transport, reauces the
length of haul for empty freight cars, and means a reduction in the

cost of pig iron.

Manganese QOres. The basic regions for the mining of

manganese ores are the Transcaucasus (the Chiatura manganese deposit),

the Ukraine (the group of Nikopol' deposits), the northern Urals, and

Kazakhstane

The Chiaturs manganese deposit is located in the Georgian SSR.

It is one of the largest in the world and is rich in high grade ores.

The group of Nikopol' aeposits of manganese ore is located in
the right bank of the Dnepr. In terms of quality, these ores are
inferior to the Chiature ores, but, thanks to ease in dressing and
the proximity to the metallurgical plants of the south, they are of
great importance in the development of the ferrous metallurgical

industry.

The exploitation of the mangenese deposits in the Urals and
Kazakhstan (the Marsyat, Polunochnyy, etc) is of great importance in

supplying the plants of the east.

Chromite Ores. The mining of chromite ores in the USSR is
for the most part concentrated in the south Kimpersay and Saranov

deposits.

The south Kimpersay deposits are located within the boundaries
of the Aktyubinsk Oblast of the Kazakh SSR. They have large reserves
of high grade chromite ores and constitute the primary base for the

production of ferrcalloys and chromic salts.

-92 -
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The Seranov depozit of chiromite ores 1s located on the

westem slope of the Urels. These ores contain much iron (16-20%),
which is an undesirable admixture, and censequently they are not
used in the production of ferroalloys but for the most part are

used in the chemical and refractory materiale industries.

The Mining of Non-Ferrous Metal Ores

Copper Ores. The chief copper mining regions of the USSR
are as follows.

(1) Kazakhstan, the deposits of central Kazskhstan and the
Karagenda Oblast.

(2) The Uzbek SSR, the hlmelyk copper-porphyry deposit.

(3) The Urals, the deposits with the most intensive concen-
tration of ores, within the limits of the eastern siopes of the
central and southerr Urals.

(4) The Transcaucasus, the deposits concentrated in the

Armenian SSR.

In addition, considerable reserves of coppur ure concentrated
in the Altai polymetallic deposits (eastern Kazakhstan) and in other

regions of the USSR.

A4t the present time copper is being mined in almost all of
the above regions, As & rule the small copper content in the basic
raw materisl and even in the concentrates, makes it necessary to
locate the metallurgical plants near the mines and the dressing plaents.
Long railroad hauls of ore and concentrates mean the overloading of
the transportation facilities and an increase in the cost, and are
associated with still other disadvantages, namely the freszing of

moist concentrates in the winter.

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

In the Kazakh SSR the mining of copper ores is carried on
at the Kounrad Mine, which is the vew materials base for iie

Balkhash Combine, and at the Dzhezkazgan mines.

The mining of copper ore at the numerous copper mines in
the Urals provides rew materials for the Krasnoural'sk, Kirovgrad,
Sredneural'sk, Karabash, Sibayevsk, Baymak, and Mednogorskiy

copper plants, which are located in thie Urals region.

In the Transcaucasus (Armenia) the mining of copper is

carried on at the Zangezursk and at other deposits in this region.

J.ead=Zinc Ores. 1In natural occurrences, lead and zinc are
found together, often combined with silver. Therefore these ores
Have beeri called polymetallic. (In the Greek language the word

'poly! means many.)

The most important reglons for the mining of lead and zinc
ores are as follows.

(1) The eastern Kazakhstan polymetallic region.

(2) The southern Kazakhstan reszion with the adjacent ore
bearing reglons of the Tadzhik SSR.

(3) The Tetyukhe region.

(4) T™e northern Caucasus.

(5) Salair (the Kemerovo Oblast).

Zinc is also contained in the copper-pyrite ores in the

regions of the central Urals, Bushkirla, and Kazakhstan.

The mining of the polymetallic ores of the easiern Kazakhstan

region is done at several large deposits.

The ores of the deposits in the southern Kagzakhstan region are

T
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distinguished by a predominance of lead over zinc, and serve as the

raw materials base for the largest lead plant in the USSHK.

A dressing plant and a lead plant operste on the basis of the

deposit on the Tetyukhe region.

The exploitation of the deposit in the northern Caucasus
ensures a supply of raw materisl for the Elektrotsink Plant in the

city of Ordzhonikidze.

The ores mined at the Salair deposit, which have a predominant
content of zinc, are sent to the Belov Zinc Plant, located near the

deposit.

Before being smelted, the polymetallic ores sre dressed.

The dressing doés not increase the content of metal in the raw

material (because of the removal of waste rock) but it results in
obtaining selective concentrates (lead, zinc, and copper), which

ensures alle-round utilization of the raw meterial.

Lead and zinc concentrates contain 40-50% end more oi metal,
and are eacily transportable. Therefore lead and zinc plants are
sometimes located at a considerable distance from the raw materials

bases.

In the production of zinc as much as 2 t of sulfuric acid may
be obtained per % of zinc. Therefore it is sometimes advantageous

to locate zinc plants in regions where sulfuric acid is consumed.

Aluminum Ores and Minerasls. Bauxites constitute the basic

raw material for the production of aluminum. Also, such forms of
aluminous raw materials as nepheline and alunites have acquired im-

portant industrial significance.
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For the most part, the mining of bauxites in the USSR is
done in the northern Urals region, where lurge reserves of high
grade bauxite ores are concentraved. Also, bauxites are mined at

the deposits of the Tikhvin group in the Leningrad Oblast.

Nepheline, a raw material for the production of aluminum,
is obtained in the process of dressing apatites. In addition to
aluminum oxide, cement, potash, and soda are obtained from the

processing of nephelines.

The production of aluminum involves a large consumption of
electric power. Up to 18,000 kwh of power are consumed per t of
aluminum. Therefore the aluminum plants are predaminantly located

in regions vhere chesp electric power is produced.

The expansion of the sluminum industry in the USSR requires
the organization of the mining of aluminous raw material at several
deposits in the Urals ana in other regions of the USSR (Westerm and
Eastern Siberia, Kazakhstan, and Transcaucasus, etc) where consider-

able reserves of bauxites and alunites have been explored.

Nickel Ores. The mining of nickel ores is being done in
the central Urals, the southern Urals, the Krasnoyarsk Kray, and
in the northern regions. As a& rule nickel ores are processed near
the deposite. Usually they are smelted with feinstein and, if it
is impossiblu to carry out locally, the entire process of conver-
sion to metallic nickel, they are shipped to other regions for re-

fining,

Tin Ores. Before the revolution thisre were no enterprises
in Russia for the mining and smelting of tin. The nation's require-
ments for tin were met entirely by imports. During the Soviet era
the mining of tin has been developed in the Transbeikal, the Altai,

the Yakutsk ASSR, and other regions.
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Gold-Bearing Ores and the Ores of Rare Metals

Bold is mined in the Urals, in Western and Eastern Siberia,
in Kazakhstan, and in other regions of the USSR from ores and

placer deposita.

Metals of the platinum group are mined from placer deposits
and are also extracted as a by-product in the processing of copper

and nickel ores.

Several large enterprises for the mining of tungsten,
molybdenum, and other rare metals have been built during the Soviet

era in various regions of the USSR.

The new geographic distribution of the ore mining industry
in the USSR has played a big role in the economic development of
several regions of the USSR, in the rise of large industrial centers
in those regions, the industrialization of national republics, and

in bringing industry closer to the sources of raw materials.

CHAPTER III. THE ADMINISTRATION AND PLANNING OF THL USSR ORE HMINING
INDUSTRY
Section 1. The Basic Principles of the Plaumnned Administration of

Socialist Industry

Under socialism, where the means of production are the
property of the public, the systematic (proportional) development

of the netional economy is a law of socialist economics.

A large socialized industry cannot develop in the absence
of & general plan which indicates the unity of aims and activities

for its implementation.

It is essential to establish the requisite proportions in

the production process between individual interrelated branches of
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industry, between metallurgy and machine building, the production
of electric power and the requircments therefor, between capital
construction and the production of equipment and building materials,

between the volume of shipments and the development of transport, etc.

The requirements of the basic economic law of socialism and

the law of the systematic (proportional ) development of the national

econamy are implemented by the CommunistParty and the socialist state
through the agency of plens for the development of the national
economy and the individual branches thereof. At each stage the Com-
munist Party and the socialist state establish the most important
economic and political goals of the plans in accordance with which
the rate of development of individual branches of the rational

~ economy, the size of capital outlays, the wage level, etc are determined.

Planning in the USSH is scien-ifically based. The USSR's
plans are in the nature of directives, and they play a tremendous
mobilizing role. The broad participation of the masses in the
preparation and implementation of the plans constitutes a very im-

portant feature of national economic planning.

In the preparation of plans any attempts to minimize production
capacities or to let "bottlenecks" set the level of plunning are com-

pletely inadmissible.

The Communist Party teaches that the plans for the development
of the national economy of the USSR must be based on advanced progres-

sive norms.

Progressive norms must be determined not by arithmetical

calculations but on the basis of analysing snd generalizing the
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practices of the leading enterprises and production innovators,
taking into account the planned organizational and technical
measures for introducing new equipment, improving technology, and

improving the organization of production.

The USSR's production plsans are at the same time plans for
technical improvement. Planning is integrally related to the de-
velopment of science znd technology. The nation's scientific and

technical personnel participate in the preparation of economic plans.

In the USSR planning embraces not only the preparation of
the plan but its organization and follow-up on its implementation.
Therefore in all links of aoministration the planning organs con-
stitute an integral part of the organs administering the national
economy. This ensures the unity of all stages of planning work,
from the evaluation of the fulfillment of current plans, the elabora-
tion of directives and quotas, through the preparation of plans to
follow=-up on the fulfillment of plans.

Together with planning, the state organs do a great deal of
organizing work in the administration of industry aimed at the im=-
plementatioh of plans both quantitatively and qualitstively

(increase in labor productivity, cost reduction, improving utiliza-

tion of fixed and working capital, etc).

The organization of the administration of socialist industry
should ensure the solution of the following problems.

(L) The fulfillment and overfulfillment of state plans for
the development of production.

(2) A constant increase in and improvement of production,
the development of equipment and production technology, raising
labor productivity, cutting costs, and improving the quality of
products.
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(3) T™e development of socialist competition, and the parti-

cipation of the masses in administering industry.

The successful solution of these problems is possible only
with the elaboration of the correct organizational forms and methods
of administering industry, something to which the Communist Party

and the Soviet Government attribute prime importance.

The organization of the planned administration of socialist
industry is based on the following principles:t the unity of
political and economic leadershipj one-msn management, combined
with the participation of the masses in organizing the work of
industry; efficiency and concreteness in administration; the correct
selection and training of personnelj follow-up, khoz raschet, and

the territorial production system of administration.

The solution of economic problems should not be approached
merely from thk viewpoint of the interests of the enterprise or of
the given branch of industry. Any economic problem should be at=-
tacked with due consideration for the interests of the national
economy as 8 whole in accordance with the policy of the party and of

the government. -~

One-man menagement is an inviolable principle of organiza-
tion of the administration of an industrial enterprise. Under one-
man management, every administrator is granted full authority and

bears full responsibility for the given area of work.

In a socialist economy, one-man management is based on a
precise definition of the responsibilities of each administrator and
the concentration of the main levers of administration in the hands
of the executive. One-msn management requires a thorough knowledge
of technology and economics on the part of the director of an enter-

rise.-
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Soviet one-man management i1s oombined with control by the
party organization of the economic activity of enterprises. 1t is
based on 8 close contact between the director on the one hand and
the akbiv and entire collective of the enterprise on the other.
One-man management consists of the ability to issue orders skille
fully, select personnel, issue corrective direcfives, require re-
ports, and eliminate irresponsibility and carelessness. The ex-
ecutive can achieve these things only if he draws skillfully upon
help from the party orgsnization, the trade-union aktiv, and the

entire collective of the plant as a whole, in all of his work.

The participation of the workers in the adrinistration of
production is effected in various forms: production meetings,
participation in party contirol over various aspects of the activity
of economic organs, meetings of the aktiv, the conclusion of col=-
lective agreements and follow-up on their implementation, etc. The
activity of the masses in economic building is manifestea in thelr
creative participation in the struggle for the fulfillment and over-
fulfillment of established plans, for reising labor productivi ty,
cutting costs, and improving the quality of products. The Soviet
trade-unions play a big role in the task of encouraging the broad

masses to participate in the administration of production.

Diverse forms of %he creative participation of the masses
in the administration of industry have come into being in the
course of socialist competition. Such, for example, is the parti-
cipation of the masses in the preparation of tekhpromfinplans, the
purpose of which is the mobilization of the reserves of enterprises,
better utilization of production capacities, and ma terial and labor
resources. In the postwar period the participation of the masses
in planning was menifested in the form of the preparation of indi-

vidual and collective plans on the part of leading workers and pro-

duction innovators. In the course of socialist competition thers

e

= 3
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developed a movement for economizing on raw materials, materials,
power, and labor, a movement for high quality performance in each

operation, etec.

The creative activity of the masses is expressed in criticism
and self-criticism, which constitute a propelling force in the
USSK's development and a mighty weapon in the hands of the party.
Directors of enterprises are required to pay close heed to the voice

of the masses, to their criticisms and advice.

kfficiency and concreteness constitute an important goal of
economi.c administration. This requires of economic administrators
that they master the technology of the job and know thie details of
production thoroughly. Concrete administration is possible only on
the basis of a personal study of the work of both the best produce

tion areas and the lagging ones.

The successful accomplishment of the tasks given to industry
by the party and the goverment requires the correct selection and
training of personnel, the prompt promotion of personnel who are ad-
vancing in their work, and the rendering of assistance to them. The
study of personnel is carried out by means of personal contact with
individuals, observing their work, and checking the results of their
work. The party requires that personnel be patiently trained, that
they be treated with consideration, that they be assisted in their
work, that their shortcomings be boldly criticized, and that they be

taught from their mistakes.

The political ideological indoctrination of key personnel is
of great importance. The administrator who does not work to

heighten his own political ideological level will inevitably lag in

his own development and will not be able to accomplish his tasks

successfully in administering an enterprise.
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Follow=up is a very important tesk in the sphere of adminis-
tration. To administer does not mean simply to issue directives.
It also means following up on thelr implementaticn. Followeup means
organizing personnel for a concrete job, ensuring the practical im-
plementation of the directives of the party and the government, pre-
venting mistakes and correcting them on the basis of a detailed study
of the facts, and taking concrete steps for further improvement of
the work. In order for followe-up to be effective it should be
carried out promptly, within the period of fulfillment of the assign-
ment, and not when the period for fulfillment has already lapsed.
Follow-up must be carried out systematically and not sporadically.
It is important that the follow-up be carried out in the working
ares with the ald of a broad aktiv of workers, and not merely on the

basis of reports and summaries. Follow-up makes it possible to

study personnel. In the process of following up the practical imple-

mentation of directives, one can ascertain how correct the directives

themselves were.

Conformity to the econémy system and khoz raschet is of great
importance in the correct organization of industrial administration.
The economy system is a method of socialist management @imed at
achieving the optimum production results with the least expenditures

of labor and production resources.

The July Plenum of the TsK KPSS ordered strict conformity

to the economy system and strengthening of khoz raschet.

The economy system requires the careful handling of publie
property, a systematic struggle for reducing expenditures of live
and embodied labor on the production of products on the basis of intro-
ducing new eguipgent and technology, improving ii, and the efficient

utilization of all of the resources of the enterprise.
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The introcuction of khoz raschet is of great importance in
the struggle for the economy system. Khoz raschet is a method of
planned management at socialist enterprises based on the monetary
measurement of expenses and the results of production, on covering
production expenses out of the enterprise's own revenue, and ensur-

ing the profitableness of production.

As early as 5 December 1939 a decree of the TsK VKP(b) on
the reorganization of industrial administration stated that "the
shifting of an enterprise to khoz raschet has fully justified it~
self. Khozpdschet individualizes the enterprise, makes for the-.
rationalization of production and correct organization of marketing
and supply services, and at the same time promotes resistance to

bureaucratism and red tape.”

The khoz raschet system means greater rights and indepen-
dence for each administrator and a heightened responsibility.
Khoz raschet is a method of administering socialist industry which
stimulates the creative initiaztive of administrators and the entire
collective of the enterprise for the fulfillment and overfulfillment

of establisned plans with minimgm costs.

The territorial production principle of administration is an
important factor in strengthening one-man management and the effi-
clency of administration. The administrative apparatus of all
branches of the national economy of the USSR is built on the basis

of this principle.

The administering of lerge branches of the national economy
is the responsibility of the corresponding ministries. Thus the
administering of the ferrous metals industry is the responsibility

-104 -
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of the Ministry of Ferrous Metallurgy USSR. The administering of
the nonferrous metals industry is the responsibility of the Ministry
of Non-Ferrous Metallurgy USSR. The administering of the chemical
industry is the responsibility of the Ministry of Chemical Industry

USSR, etc.

Individual branches within a ministry are administered by
main production administrations (glavks). For example, all enter-
prises of the gold and platinum industries are administered by

Glavzoloto.

Enterprises of the iron ore industry are administered by the
main administration of the iron ore industry (Glavruda) of the
Ministry of Ferrous Metallurgy USSR and the Ministry of Ferrous
Metallurgy Ukrainien SSR. Also, certain ore mining enterprises are
directly subordinated to large metallurgical combines and plants
(for exsrple, the subordination of ore mining enterprises to the
Magnitogorsk Combine). The ore mining industries of branches of
nonferrous metallurgy (lead-zinc, tin, etc) are administered by
the main administrations which administer the given branch of
industry as a whole (Glavtsinksvinets, Glavolovo, ete) andewhich-come under the

Ministry of Nonferrous Metallurgy USSR.

If a large number of similar enterprises are located in the

same region, their aaministration may be assigned to the correspond-

ing territorial main administrations.

The principles on the besis of which the territorial produc-
tion system for administering mines was to be bullt were defined in
a decree of the SNK [Sovet Narodnykh Komissarov -- Council of Soviet
Commissars] USSR and TsK VEP(b) dated 21 May 1933 entitled, "The

Work of the Coal Industry of the Donbas.® This decree proposed that
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the direct administration of the mining and shipping of coal be made
the responsibility of the mine director and hie deputy, that the
total number of employees in the administrative spparatus be reduced,
that several umnecessary positions be eliminated, and that all pro-
duction functions for each area be made the responsibility of the
area supervisor. The territorial production principle for the
structure of the administrative apparatus replaced the functional

system,

The functional system, whereby each executive has under him
several administrators for various specialities, led to negligence
in administrative work, a lack of responsibility toward the job as=-
signed, and inflation of personnel staffs. Functional administra-
tions frequently issued contradictory directives which led to ir-

responsibility on the job and in effect did away with one-man management.

On the basis of the resolutions of the Seventeenth Party
Congress (January 1934) on the liquidation of "functionalism," the

number of functional organs was reduced to a2 minimum. They were

given the task of the preliminary treatment of problems relating to

the given function and the prepsration of materiels for the sppro=-
priate decisions and orders. The functional organs were deprived
of the authority to issue direct orders and instructions to enter-
prises. This authority is exercised only by operative production

administratione.

The territorial production system, which concentrates all
aspects of administration in the hands of the director of the main
administyRtion, enterprise, or department, eliminates negligence,
strengthens administration, and ensures the possibility of reducing

the apparatus.
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Section 2. Administrative end Planning Organs of the Ore Mining

Industry

The basic principles of organization of the administration «
of socialist industry and the long range plans for its development

are approved by the Supreme Soviet USSR.

The supreme executive orgsn of the USSR 1s the Council of
Ministers USSR. According to the Constitution of the USSR, the

Council of Ministers USSR coordinates and directs the work of the

all-union and wnion republic ministries, and takes steps to imple-

rnent national economic plans.

Several committees and commissions have been established
under the Council of Ministers USSR. The state commission of the
Council of Ministers USSR for the long range planning of the
national economy of the USSR (Gosplan USSR) and the state economic
cormission of the Council of Ministers USSR for the current planning
of the national economy (Gosekonomkomissiya USSR) were established

to carry out planning work.

The state committee of the Council of Ministers USSR on
matters of labor and wages was established in order to improve the
work and control of the ministries and departments in the sphere of

the orgenization of labor and wages.

The state committee on construction under the Council of
Ministers USSR was established in order to improve the capital
construction industry. This committee was made respansible for
passing on plans for large construction projects and working up
normative materials for the organization and planning of construc-

tion.
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By directive of the Presidium of the Supreme Soviet USSR,
dated 28 May 1955, the state committee of the Council of Ministers
USSR on new equipment (Gostekhnika USSR) was established to organize
the introduction of advanced science, equipment, and technology inte

the national economy, and intensify technical scientific propaganda.

The Ministry and Its Structure

Depending upon their importance in the national economy and
the scale of their production, state industrial enterprises are

divided into enterprises on the union, republic, and local level.

The ore mining industry is an industry on the union republic
levels The supreme administrative organs for branches of the ore
mining industry which supply raw materials for the ferrous and non=
ferrous metallurgical industries are the union republic Ministry
of Ferrous Metallurgy USSR and the union-republic Ministry of None

Ferrous Metallurgy USOR.

A ministry is an orgsn of state administration, a technical

production staff for the administration of the enterprises subordin-

ated to it. The responsibilities of a ministry include: study and
approval of plans for production and capital construction for indi-
vidual branches of the industry on the basis of the genersl plan for
the ministry which has been approved by the Govermmenty folléw-up on
the fulfillment of these plans; the preparation of summary plans for
the ministry; rendering technical aid to enterprises in the intro-
duction of new equipment and improvements; the realization of in-
ventions; the organization of technical material supply and the
marketing of products; administering the organization of labor and
wages; the selection, training, and advanced training of the labor

force; appointing the directors, chief engineers, and chief accountants
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of enterprises; administering the educational institutions, scientific
research institutes, and planning institutes of the given branch of in-

dustry.

The ministry is headed by a minister who deals with the most
important problems relating to the development of the branch and its

current activity in accordance with the directives of the party and

the govermment. The minister issues directives and instructions,

appoints and replaces the heads of departments, main administrations,

large trusts, and enterprises.

The deputy minister 1s in charge of individual areas of work
within the ministry. The Council of Ministers USSR approves & cole
legium of the ministry under the chairmanship of the minister. The
collegium of the ministry deals with all of the most important prob-
lems in the work of the branch of industry and hands down decisions

on these problems.

¥Within the ministries are main production administrations

(glavks) and functional aoministrations and departments.

The améin production administrations administer individual
branches of industry. For example, Glavalyuminiy, a production
glivk of the Ministry of Non-Ferrous Metallurgy, administers all

enterprises of the aluminum industry.

A main administration is a part of the central apparatus
of a ministry, Predominating in its work is economic operative
activity, which embrapmis the entire complex of problems related

to the activity of enterprises.

In sddition to industrial enterprises, a main administration
may have jurisdiction over scientific research and planning institutes,

transportation organisations, etc.

=109 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized o Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

Main administrations handle the direct and operative admin-
istration of the enterprises subordinated to them. Main administra-
tions examine the plans of enterprises, check on their fulfillment,
render technical aid to enterprises, and introduce advanced practices
and advanced technological processes into production. They are also
responsible for approving the plans and estimates of enterprises where
the cost of the industrial construction is less than 20 million rubles;
for administering the organization of labor and wages, and the selec~
tion, training, and advanced training of personnel; for administering
scientific research and planning institutes directly subordinated to
the main administration; and for submitting appointments of directors

and chief accountants.

The chief tasks of ministries and main administrations are
organizational work, the inspection of emnterprises, and the dis-
semination and application of advanced practices and the achievements

of science and technology.

For example, the chief functlons of Glavruda are as follows.

(1) working up production plans and supervising their imple-
mentation.

(2) Administering the introduction of new equipment and
modern technology on the basis of the achievements of science and
a study of the practices of leading enterprises and production ine
novators.

(3) The organization and administrstion of capital construc-
tion and capital repairs, and checking on the work of contracting
organizations.

(L) Technical material supply and the marketing of products.

(5) The selsction of executive personnel and the implementa-

tion of measures to supply enterprises with complete, permsnent staffs
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of workers, and the improvement of their technical qualifications;

Yandling problems of organizing lsbor and wages; follow=-up on cone

formity to regulations for accident prevention; overseeing the con=-
clusion of collective agreements and follow-up on their fulfillment.

(6) Financing subordinate enterprises and administering their
financial activity.

A main administration exercises financial control, audits the
books of subordinate enterprises and organizations, and approves

their reports and accounting statements.

The organs of the state mining inspection commission occupy
a special place in the administrative organization of the USSR ore
mining industry. The organs of the state mining inspection commis-
sion check on compliance with safety regulations in mining work and
on the correct exploitation of deposits in accordance with approved
plans. Their functions include checking on the implementation of
measures to protect the surface area and the buildings and structures
thereon from the harmful effect of mine workings, controlling the ac-
counting of production, losses, and the movement of reserves in the
deposits, etc. The state mining inspection commission is authorized
to impose fines and indict individuals for violations of the regulae
tions governing mining, geological surveying, and mine surveying work,

and safety regulations.

The functional administrations of the Ministry of Ferrous
Metallurgy USSR and the Ministry of Non-Ferrous Metallurgy USSR, are
as follows: the planning administration, the technical administra-
tion, the executive personnel administration, the central accounting
office, etc.
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The tasks of the functional administrations include the pre-
liminary treatment of problems relating to their functions s the
preparation of materials for the directives and rulings of the ade
ministrators of the ministry, controlling and analyzing the work of

subordinate links, and rendering them direct aid in their work.

The Trust snd the Enterprise

A trust is an intermediate link of industrial adwinistration
between & main administration and the enterprises. It is not an
intsgral part of the central apparatus of the ministry but a khoz
raschet organization which administers the scomomic activi ty of
several enterprises which are homogeneous in terms of the nature of

their production.

The functions of trusts include administering a1l aspects of
the economic activity of subordinate enterprises (except for mar-
keting functions). Trusts are responsible for relieving the glavk

of some of the burden of administering individual enterprises.

In the ore mining industry there are trusts in the gold

industry, the iron ore industry, and other branches.

A soclalist industrisl enterprise is an economic unit
orgunized for the production of an industrial product in accordance
with an approved plan. The enterprise is the basic link in the

system of socislist industry.

An enterprise is characterized by technical production
wnity and administrative autonomy. The technicsl production uni ty
consists in the fact of technically complete production processes

for the extrection of raw materials and the manufacture of

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

semifinished articles or products. In cases where, @s a result of
the comprehensive utilization of the raw materials, several kinds
of products are obtained, there must accordingly be several techno-

loglcal procssses,

The economic production activity of an enterprise is carried
out in accordance with a plan approved for it as an integral part
of a branch plan which forms a part of the general national economic
plan. Planning and follow-up on plan fulfillment are done for ine
dividusl enterprises, An enterprise has definite funds at its dis-
posal. For purposes of fulfilling the plan, it is authorized to
acquire property, conclude agreements for the delivery of the
requisite materials and for the sale of products, and to sue and be
sued in a court of law, An enterprise has its own balance sheet and
operates on 8 khoz raschet basis. The sdministratior of an enter-
prise is responsible for the fulfillment of the plan and for economic

management.

A mining enterprise with a single administrative and technicsl
administration, organized for the mining of one or several minerals,
is called a mine. A mine at which the mineral product is extracted

by the open pit method is called a quarry or pit.

Mines are called iron mines, copper mines, gold mines, etc,

depending upen the kind of mineral belng extracted.

Every mine represents a totality of mine workings (shafts,
drifts, quarries, etc) appropriately equipped with technical and

service structures both above ard below the surface.

The production buildings, repair shops, electric power plants,
service buildings, and administration bulldings are located on the

surface.

Itis often the practice to build a dressing plant at the

mine site.
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The majority of mines in the mining industry are independent
enterprises, lowever certain mines come under combines, where ore
is not only mined but processed. This is true of the majority of
gold mines, certain polymetallic mines, etc. In these cases the

mine is not an independent enterprise but a shop.

The term shop is usually applied to an administratively
separate enterprise which handles technologically homogeneous or

equivalent work,

A shop receives its production quota frow the head of the
enterprise. The superintendent of the shop is directly subordinated

to the director and chlef engineer of the enterprise.

Generally a shop superintendent is not authorized to assume
any obligations without the authorization of the director of the

enterprise.

Section 3. Plamnning in the USSR Ore Mining Industry

It 1e the function of a branch plan to provide a program of
measures which will ensure the fulfillment of the quotes fixed by
the party and the government in terms of guantitative ana qualitetive

indexes for the plan period for the given branch of industry.

A branch plan contains the following basic sectionst (a)

production plan; (b) plan for development of technology; (e) labor

and wages plany (d) costs plan; (e) technical material supply plan;
(£) finence planj and (g) plan for capital construction and capital

repairs,

A branch plan should be based on the latest achievements of

science and technology and the best practices of production lesders
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and innovators, so that with the given material resources and on
the basis of economy and the optimum utilization of production pos-
sibilities it will be possible to give the country large scale pro-

duction of the best quality.

The basic goal in plenning for the mining industry is that
of providing the national economy with raw materials for the develop-

ment of ferrous and nonferrous metallurgzy.

The plan for the ore mining industry should ensure not only
the planned production of raw materials but the excavation of main
workings and development workings, the expansion of mining in sub-

seguent periods, and an increase in productive capacities.

Therefore plans for prospecting main workings and develop-
ment workings, and for auxiliary departments in the branch, should
be drawn up with a view to the prospects for developing the branch

in succeeding yesrs.

The ore mining industry embraces several individual branches
of industry (the iron ore, copper, lead=-zinc, nickel, tin, and other
industries). Esach branch, in its turn, ie a diversified complex in-
cluding mining enterprises, dressing plants, subsidiary and auxiliary
enterprises (electric power stations, machine repair shops and plants,
transport, etc). The planning muest cover all of the production
processes of each branch, from the geological surveying work through
the development and working of deposits to the production of the

finished product, as well as the work of all subsidiery and auxiliary

enterprises of the branch (power, transport, etc).
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Drawing Up the Flan

Flans are divided into long range plans (10-yesr, Seyear)

and current plans (yearly, quarterly).

Long range plans indicate the basic line of economic deve=
lopment over a period of several years. Current (yearly) plans
represent a concrete program of work for a shorter period. Current

plans are worked up on the basis of long range plans.

The work done in connection with drawing up & branch plan may

be arbitrarily divided into separate stages,

The first stage in the preparation of a branch plan involves
summarizing the results of plan fulfillment for the preceding period
(five-year plasn, year, quarter) and analyzing the level of development
attained. For the national economy as & whole this work is done by
Gosplan and Gosekonomkomissiye §SSR. For individual branches of ine
dustry the evaluation of plan fulfillment for the preceding period is
made by the main administratione of the ministry on the basis of data

reported by the enterprises.

b tentative summary of the results of plan fulfillment is
drawn up before the end of the current period (five-year plan, year,
quarter) on the basis of the results for the past period and the
anticipated fulfillment before the end of the plan period. These re-
sults give an ides of the level attained in the development of pro-
duction, in labor productivity, costs, and fulfillment of the plan
for capitsl construction and the introduction of new capacities.
They reveal bottlenecks, lack of coordination and disproportion to
be eliminated during the plan period, and the reserves for the further
development of the branch. The results of the fulfiilment of socialist
obligations on the part of leading enterprises are studied, and the
advanced practices of innovators are disseminated, as a very important

reserve for increasing production and raising labor productivity.
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The next stage in planning involves the elaboration of
draft plans for individual branches and for the national economic
plan and their approval. They are worked up by Gosplan and
Gosekonomkomissiya USSR jointly with the ministries. For purposes
of the preparation of draft plans the enterprises submit to the
ministry their suggestions and estimates on a limited number of
indexes. 'The draft plans are worked up by the higher planning
organs on the basls of general national economic goals and the cone

crete goals for the given branch which derive therefrom.

In working up the national economic plans, Gosplan and
Gosekonomkomissiya USSR follow the directives of the party and
the government. They tuke into account the national economy's
requirements for the products in question, the available raw
materials resources, available productive capacities, and their ex=

pansion during the plan period.

For purposes of drawing up plans, Gosplan and Gosekonome

komissiya USSR work up numerous indexes and balances, and take into
account the ratio between consumption and accumulation, the planned
ratio between individual branches of the national economy, labor
productivity indexes, and tentative balances of basic kinds of raw
méterials, materials, and power. These balances and indexes make
it possible to ascertain the internal national economic relations
and to establish a procedure for the most effective utilization of

material and power resources.

At the present time the following deadlines are in effect
for the submission of yearly draft plans.
(a) Ministries, departments, and the councils of ministers
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of union republics submit dratt plans to the Council of Ministers
USSR, with a copy to Gosekonomkomissiya USSR, by 15 August.

(b) Gosekonomkomissiya USSR submits to the Council of
Ministers USSR a draft plan for the development of the national
economy of the USSR by 1 October.

(c) The Ministry of Finance USSR submits a draft financial
plan to the Council of Ministers USSR, with a copy to Gosekonom-

komissiya USSR, by 10 October.

When the plan has been approved by the government it ac-
quires the force of & law which is binding for purposes of fulfill-

ment upon all state economic organizations in the USSR.

These plans are then issued as quotas to the ministries,
main administrations, and enterprises in the form of directives

the implementation of which is mandatory.

The distribution of the plan to each enterprise, shop, and
crew develops the initiative of the workers, stimulates socialist
competition, and mobilizes the masses for the fulfiliment and over-

fulfillment of the plan.

On the basis of the plan approved by the govermment, the
ministries and their main administrations promulgate to the enter-
prises the following basic plan indexes.

(1) Production indexes in terms of value and physical
measurement.

(2) Basic technical economic indexes for the utilization
of equipment, etc (within the limits of the indexes given in the
overall state plan).

(3) Number of wurkers and employees and payroll fund.

(4) Labor produstivity quota.
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(5) Cost of commodity production.

(6) Quota for cutting costs of cormodity production.
(7) Balance of income and expenses.

(8) Plan for capital construction.

(9) Plan for cepital repairs.

The raw materials resources, progressive noms for the
utilization of the productive capacities of enterprises, plans
for the construction and introduction of new capacities, the
necessity for mobilizing the internal resources of the branch and
the enterprises, the possibility of cooperative operations among
individual branches and enterprises, and other conditions ensuring
the most successful fulfillment of the plan are taken into consider-

ation in distributing quotas among main administrations and enterprises.

In addition to the yearly plans, ministries and departments

establish quarterly plens for their subordinate enterprises. In

gistributing the yearly production by quarters and months, provision

should be made for a systematic production increase from quarter to
quarter and month to month. In this connection the production for
the first quarter should as a rule be higher than for the fourth

quarter of the preceding year.

In the case of mines it is essential to drawnp & schedule
for development and stoping work so as to ensure both the fulfille
ment of the plan for mining ore of the appropriate quslity and
development work for the following period. The production increase
in the course of the year must be founded on improved utilization of
the stoping area by means of using a graph of cycles, speeding up
drilling operations, the mechanization of processes, and putting new

shafts, units, and cuts into operation.
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Tekhpromfinplans are drawn up at enterprises after promul -
gation of the plan indexes. The tekhpromfinplan is approved by the
director of the enterprise and submitted for control purposes to
the immediately superior organiszation no later than 6 weeks af ter

receipt of the approved plan indexes.

The tekhpromfinplan is a detailed plan of the production,
economic, and financial activity of an enterprise, drawn up in
order to fulfill the quotas of the sucialist state for the plan
period. In addition to the resources for the fulfillment and over~
fulfillment of these quotas, this plan makes provision for technical
orgenizational measures aimed at discovering the utilizing of the
reserves of the enterprise, improving technology, and improving pro-

duction organization.

The governing idea in the tekhpromfinplan, which is based
on progressive technical economic norms, should be the optimum
utilization of all intraplant possibilities and reserves for ine

creasing production, improving its quality, cutting costs, increasing

socialist accumulations, and accelerating capital turnover.

The tekhpromfinplan should cover all aspects of the enter=
prise's activity and coordinate the work of all of its links.
Therefore the tekhpromfinplan should not only be a general plan for
the activity of the enterprise as a whole but a plan for its com-
ponent links. The tekhpromfinplan should spell out specific quotas
for individual shops, showing the deadlines for their fulfillment.
This makes it possible to have & follow-up in each individual area

of production.-

The production plan is not just a 1ist of figures and quotas.

It is essential to organise a struggle for its fulfillment, and to
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make adjustments in the plan after it has been drawn up. The organi-
zation of a struggle for the fulfillment of the approved plan involves
the necessity of distributing the plan to each executive and main=
taining constant follow-up on its fulfillment., This makes it possible
to take prompt steps to eliminate factors which might hinder the
successful fulfillment of the quantitative and qualitative indexes

in the plan.

On the basies of the plans distributed to the supervisor,
the workers and employees undertake socialist commitments. HMaster-
ing equipment, manifesting creative initiative, and rationalizing
production, the workers find ways of overfulfilling the plans. Thus
the prompt distribution of the plan to each supervisor promotes the
developmernt of socialist competition, which is a very important

method in the struggle to overfulfill state plans.

The Balance Sheet Method of Planning

The basic method of working up plans is the balance sheet

method.

A1l balance sheets are divided into 3 groups: (1) materials
balance sheets, which comprise material resources and the require-
ments therefor; (2) cost [or value] .balance sheets, which comprise
the proportions in the distributions of financial resourcés ensuring

a correspondence in the distribution of the soclal product in terms

of costy (3) manpower balance sheets, which reflect the reproducticn

of manpower.

Materiels balance sheets establish the production and utiliza-
tion of equipment, raw materials, mmterials, electric power, and

other elements of material production.
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The essence of the balance sheet method in planning for a
branch consists of discovering all possible reserves for producing
the given product and of drawing up a plen for the proper utiliza-

tion of the product.

Materials balance sheets must take complete and comprehensive
account of all factors affecting the volume of production. These
factors include the full utilization of productive capacities,
capital construction and the introduction of new capacities, increase
in equipment, specialization, cooperation, combination, changing the

nature of the raw materials base, improving technology, ete.

In the process of drawing up balance sheets, planning organs
seek out means of increasing the volume of production by means of
mobilizing internal resources, improving the utilization of existing
capacities, installing new capacities, reducing consumption of the
given product for secondary purposes, the utilization of substitutes,
cutting down losses, waste, and spdlage of all kinds, and establishing

progressive noxms for the consumption of materials per unit of production.

The preparation of materials balance sheets promotes the
elucidation of relationships between individual branches of industry

and the establishment of ppoper proportions in their development.

The planning of state reserves is of very great importance in
the process of working up meterials balance sheets to ensure proper
proportions in the development of the national economy. A strong
socislist economy cennot be developed without reserves. The existence
of reserves insures the national economy against hazard, and con-

stitutes a very important precondition for the prevention of those

disproportions which might develop("
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Balance sheets drawn up in terms of monetary values include
the balance sheets for the monetary income and expenses of the pop-
ulation, the balance sheet for the national income snd its distribu-

tion, etc.

Baiance sheets of manpower establish the requircments for
manpower and skilled personnel and provide means of recruiting new

workers for industry.

Sectici 4e The Production Plan for the USSR Ore Mining Industry

The purposes of drawing up a production plan for a branch
of industry are to establish thc volume and assortment of products
and the rate of increase in the production of individual products,
in accordance with the directives of the Communist Party and the

Soviet Governmente.

The plan for the volume and assortment of products is the
basic and determining section of the branch plan. The planned
volume of production determines the requisite increase in productive
capacities, the expansion of the technicsl base, the requirements
for raw materisls, fuel, power, and indirect materials, the require=-

\

ments for manpower, etic.

The Indexes of the Production Plan

The production plan for & branch of industry is drawn up

in terms of physical and monetary units of measure.

In the ore mining indusiry the most important physical indexes

for the production plan are as follows:s the volume and quality of

the ore [ see Notel mined; the volume of pr*octing work; the volume

of development werid. the movement of reservesy and the volume of

filling work. The units of physical measure in the plan are of
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prime importance. They specify what kinds of products, what grade
of products, and what quantity of products must be produced during
the plan period, and what kinds of workings must be driven in order

to ensure normel exploitation of the mine in the future.

([Notel An ore is the totality of minerals in rock from which
it is possible to extract one or seversl metals which are of national
economic importance because of their physical and chemical properties
(content of useful components, foreign matter, etc). Frequently the
term ore is applied to rock from which it is possible to extract non-
metallic products (apatite ore, sulturous ore, etc). The ore mass is
the ore brought to the surface, which includes, in addition to ore,
some barren rock or ores low in metal content which make for exhause

tion of the ore in the process of mining).

The product turned out must meet established specifications

or technical conditions.

([Note] A specification model is a typical kind of product

which meets specific conditions as to quality, size, weight, form, etc.

(Technical specifications sre the conditions and regulations
which must be complied with in manufacturing an article with

respect t¢ its quality, method of processing, etc.)

Although the products of the ore mining industry are not
commodities, that is, they are not something which is freely bought
and sold but something which is utilized and distributed according
to plan, this production must nonetheless be planned in terms of

-méwétary values,

Accounting for and planning production and production expenses

-1l24 -
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in monetary texms ensures control of the activity of enterprises,
promotws the implementation of khoz raschet, and provides a stimulus
in the struggle to cut costs and increase profitableness. Because
of the yearly change in the structure of production, and sometimes
in the catalogue listings, the volume of industrial production should
be planned in monetary wunits, in order to determine the dynamies of

the production volume and compute labor productivity.

The monetary valuation of the planned production takes
various forms. The planned figure for production expenses is deter-
mined on the basis of the plamned cost. The income from the sale
of products is determined on the basis of current stste wholesale
prices. And the value of the gross productlon is determined on the

basis of the wholesale prices of the enterprise.

The basic production program for a branch is the output of
commodi ty production. The term commodity production is applied to
that production of the enterprise which is intended for sale on
the outside and which goes into the nutional economic trade. Gom~
modity production includes the value of the finished articles and
semifinished products sold on the outside and the value of the
services of basic shops on the outside and of their capital con-

struction.

Commodi ty production is evaluated on the basis of costs
and the wholesale prices of the enterprise, that is, without the

turnover tax.

In addition to commodity production, the gross production

of enterprises and branches of industry is planned and accounted for.

The gross production characterizes the total volume of an

enterprise's industrial production minus the products consumed by

the enterprise itself.
- 125 =
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The production of an ore mining enterprise of the ferrous
or nonferrous metallurgical industry should be characterized not
by the quantity of ore mined but by the yuantity of metal contained
in the ore. - Therefore, in calculating the gross and commodi ty
production of an ore mining enterprise of the nonferrous metallurgical

industry, the quantity of metal in the ore mined is teken as the basis.

For example, the reported data for 2 mines are characterized
by the following figures.
Quantity Commodi ty
ore metal content Cost production
(1,000 t) (t) (1,000 rubles) (1,000 rubles)
1,000 10,000 25,000 40,000

1,000 15,000 25,000 60,000

With the same quantity of mined ore and the same expenses,
Mine B produced 1.5 times more commodity production than Mine A,

because of the fact that the ore mined was richer.

The gross production of an enterprise includes the value of
all finished articles and semifinished products (ores and concen=
trates), consumer goods, etc manufactureieither from the enterprise's
own material or from the client's material and the value of the
industrial work done on outside orders, for the enterprise's own
capital construction, and for variocus nonproduction needs of the
enterprise, minus the value of finished articles and semifinished
products of the enterprise's own.manufacturd required during the
reported period for the production heeds of the enterprise, regardless

of when they were produced,

Finished articles include products manufactured at the given

enterprise which do not undergo further processing there.

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

Semifinished products of the enterprise's own manufacture
include articles produced in shops or in individual processing
areas which have not yet passed through all operations established

in the technological process and are therefore subject to further

processing in other shops (processing areas) of the same enter-

prise or are subject to being made into articles. Thus for a mine
at which the ore is not subject to further progessing, it is a
finished product. For & combine which includes mines and a dressing
plant, the ore is a semifinished product, while the concentrate is

a finished product. And for a metallurgical combine which includes
a dressing plant and a metallurgical plant, the concentrates will

in their tumm be semifinished products.

The value of timber, coal, and peat felled, mined, and hauled
out by the enterprise itself and consumed by the enterprise, is not
deducted from the value of the gross production. Also, monetary
expenses for the production of ore, refractory msterials, coke
chemical products, and non-ore raw materials consumed for the
enterprise's own production are not deducted from the gross proe

duction of combined enterprises of ferrous metsllurgy.

Gross production does not include the value of products
rejected by the department of technical control; the value of the
capital construction, rehsbilitation, or reconstruction of the
enterprise or instzllaticn and repair work done on equipment; the
value of capital repairs on the buildings and structures of the
home enterprisej the value utilities services and the services of
all types of transport; the value of the products turnsd out by
auxilisry and encillsry esteblishments of a nonindustrial natursj
and the value of eleotric power and water sold outside or materials

acquired outside.
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Mine development work, on which hundreds of millions of
rubles are spent annually, is of great importance at the mining
enterprise. The volume of this kind of work is constantly grow-
ing because of the changeover to methods involving caving and
shrinksge stoping, which require a lurge volume of development:
work. But the volume of development work completed is not re-
flected in the fulfillment of the plan for gross production. A
mine which has not achieved the planned volume of development
work will as a result have better indexes for labor productivity
and the expenditure of the psyroll fund, vwhereas a mine which has
overfulfilled the plan for development work will by the same

token have lower economic indexes.

Essentially, development workings and ore shrinkage stopes
represent work in progress. In such branches of industiry as

machine building the difference between the work in progress oute

standing at the beginning of the plan period and that outstanding

at the end is included in the enterprise's gross production.

It is to be recommended that ore mining enterprises, too,
include in their gross production the difference between the de-

velopment work outstanding at the beginning and end of the plan period.

The gross production and commodity production of a trust or
mein administration represent the total gross production of the

enterprises under the trust or glavk.

With this method of accounting for the commodity production
and gross production of & branch of industry, the value of the
products of certain enterprises which have been processed at other
enterprises in the same branch may be counted twice in the volume

of commodity or gross production of the branch. For example, concentrates
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from the Sadon Mine are processed at the nlektrotsink Plant. With
this method of accounting, the commodity production and gross pro-
duction of the lead-zinc industry comprises both full value of the
Sadon concentrates and the full value of the products from the
Elektrotsink Plant, including the value of the Sadon concentretes.
In order to analyze the actual volume of the trust's or glavk's
commodi ty production and gross production, it is necessary to take
into account the internsl turnover of the trust or main administra-

tione.

The overall output of industrial products turned out during
a given period by all i the basic and auxiliary shops of & mine,
expressed in monetary units, constitutes the gross turnover of the
mine. The gross turnover of a mine also includes that portion of
the production consumed by other shops of the enterprise. For example,
the overall turnover of a mine includes the value of the electric
power produced by the mine's electric power station and the value of
the compressed air. Thus in the value of the gross tumover, the

value of the products consumed within the enterprise is counted twice.

At the present time the inde» for gross turnover is not used
in the production program for an enterprise, but it is used in

practice for the intramine planning and analysis of productive activity.

Determining Ore Requirements in Drawing up the Production Plan

In the USSR the ore requirements of the appropriate branches
of the metallurgical industry ere taken into account in effecting the

expansion of the ore mining industry. For example, given & knowl edge

of the plan for the expsnsion of ferrous metallurgy and the specific

norms for the amount of iron ore used in smelting one t of pig iron

or steel, one can determine the requirements for iran ore.
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The average content of metal in the ore and the progressive
normg for recovering metalz from ores are taken into account in
fixing the specifie norms governing the consumpiion of ore per t

of metal.

The quantity of ore mass which must be mined in order to
fulfiil the yearly program for retal is determined in accordance

with the following formulas

p - 9100
T(-9) 3o ’in

yearly volume of ore mass mined, in t;
yearly program for smelting of metal, in t
content of metal in the ore according to essay data
from mine samples, in #;

q coefficient of exhaustions

io coefficient of recovery in dressing;

im recovery of metsl at the metallurgical vlant.

The decline in the amount of useful components in the mined
ore relative to the content thereof in the same kind of ore in the
ore body is referred to as the exhaustion of ore in the process of
mining. It tekes place as a result of admixtures of a certain per-
centage of waste rock and barren rock in the ore, and contamination
with low grade ores, and as a result of the rich minerals' break-

ing off from the ore and being lost in the drift.

The rate of exhaustion (coefficient of exhaustion), q, is
based on the ratio between the content of useful components in the
mined ore mass and the content thereof in the ore body according to
data from assays of mine semples, and 18 determined by the following

formulas
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where a equals content of the useful component in the mined ore

mass, For example, the copper content in the ore body, f, equals

2.18%. The copper content in the mined ore mass, a, equals 1.967%.

The coefficient of exhsustion will be:
q - 2.18=1.967 . 0.1,

.

This formula may be used if the exhaustion takes place
because of the admixture of barren rock or the breaking off of rich
minerals from the ore. If however the exhaustion takes place
because of the presence of phenocrysts or othLer kinds of ores and
rocks containing a certain quantity of the useful compenent, the
coefficient of exhaustion should be computed according to the formula:
aer
q= l-.i,_:;,
where r equals the content of the useful component in the masses

which are working out.

For example, r may equzl 0.3. In this case, for the example
given above, the coefficient of exhaustion, g, will equal 0.12

according to the following calculations:

1 1.967=0.3_ (.15,
o mil

The following is an exemple of calculating ore reguirements.

(All figures are hypothetical.)

The plan for copper production has been established at

100,000 t.

The average copper cuntent in the ore in the ore body is

2.18%.

The coefficient of recovery, using progressive methods of
concentrating, 18 0.9, and the recovery in metallurgical processing
is 0.96. The coefficient of exhaustion is O.l.

-13 -
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P = p T - 590,000 t.

By comparing the gpentity of metal in the ore which can be

extracted from all mines and pits operative or to be opened during
the plan period against the requirements, we establish the extent

to which the national economy is supplied with raw materials resources.

In order to ascertain the supplies of raw materials being
produced which will be available for the scheduled plan for the
production of metal, we make an overall calculation for the mining
of ore and the recovery of metal for all deposits in the following

form. (All figures are hypothetical.)

FORM FOR OVERALL PLAN FOK PRODUCTIOL OF ORE AbND MiTAL

Annuval producticon Average content ¥xhaustion Coefficient of Annual

ct!
of ore mass (dry of metal as per (l-q) recovery recovery of

weight) in ¢ assays of mine concentration smelting metal,
samples in % 1,000 t

1,400,000 2.0 0.9 0.9 2l

3,000,000 1.0 & 0.94 20.2

0,000,000 0.8 > 05U 40.6

12,400,000 62.2

If the smount of raw material plarned for extraction is in-
adequate to fulfill the planned production program for metal, it may
be necessary to incresse the prouuction of raw materials by expanding
the workings, intensifying the exploitation, constructing new mining

enterprises, stc.

In order to determine requirements for individual metals, it
is necessary to take as a besis the plans for the development of
those branches of industry which consume the metals in question. In
order to determine metals requiraments for the current period of one

year (and, in those cases when the appropriate data are available,
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for long range planning), one employs the requisition balance method,
based on the consumption norms for the given metal per unit of pro-

duct and on the cutput plan for this product.

The greater part of the products of ferrous and nonferrous
metallurgy are distributed on a quota basis and are issued to con=-
sumers only on the basis of planned distribution. 411 consumers of
metals submit advance requisitions to Gosekonomkomissiya USSH.
These requisitions must be substantiated both by the plan for the
output of preoducts and by the consumption rnorms per unit of produc-
tion., When all requisitions have becn checked and acdjusted, end
the balances on hand at the beginning and end of the plan period
heve been accounted for, an overall plar for metsls requirements
and the balances of these metals 1s drewn up. In this connection
provigion is made for maximum saving on metals, especially nonferrous
metals, and for replacing them with less scarce materials without

damaging the quality of the product being turned out.

However, in drewing up the production rrogranr for the ore
mining induetry, it does not suffice to determine the naticn's re-

quirements for metals and ore.

The production plan depends upon the existence of rew
materials and power resources and their development during the
plen period, and upon production capacities and the possibilities

of improving their utilization and expanding them.

Production ﬂggcitioa

The production plan is intended for specific addresses,

that is, the plan specifies which enterprises ars responsible for

fulfilling a certsin part of the program and the deadlines for

fulfillment.
-133 -
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In order to plan the production program for a branch of
industry, it is necessary to possess very complete data on the
capacity of the existing enterprises. The capacities are specified
in the certificates of the individual enterprises. The certificate
of an enterprise gives a complete description of all of the basic
elements determining the production capacity (raw materials resources,
number of shafts, drifts, quarries, and their throughput capacity,

reserves of ore prepared for mining, etc).

The production capacity of a mine is determined by the maxi-
mum possible annual production of ore calculated on a basis of the
full utilization of the stoping area, the capacity of the shafts,
drifts, and pits and all existing equipment, given the achievement
of progressive technical norms of productivity for the equipment,
taking into account the enterprises' experience in mastering ad=
vanced equipment and the technology of production and labor organi-
zation, and making allowance for the elimination of production

"bottlenecks."

In the case of mining enterprises which do not operate the
year round (open pit workings in regions where the climatic con.di-
tions are harsh; dragline and hydraulic workings), the maximum
daily capacity multiplied by the planned number of days of operation

per year at the mine is taken as the index for the production capacity.

The basic elements determining the production capacity of a
mine are: (a) the quantity of reserves explored and prepared for

mining; (b) the number of shafts, drifts, snd pitsj (c) the number

of blocks which can be mined and the quantity of ore which can be

recovered from one block (in this connection allowance is made for

the necessity of leaving reserve blocks); (d) the orgsnization of

-l3) -
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work; the extent to which work is done in complete cycles; and the
speed with which development work is being donej (e) the number of
machines and mechanisms already installed and their cupacity; (£)

the mine's working schedule (the number of days and number of shifts).

The most advanced stable indexes achieved by leading workers
of the enterprises must be taken as a pasis in determining production

capacities in accordance with these elementa.

In computing the production program allowance is made not
only for the capacity of existing enterprises but also for new
shafts, pits, units, equipment, etc which are scheduled to be put
into operation. Consequently the computation of the production
program must be closely tied in with the plan for capital construc=
tion and the schedule for putting individual enterprises and units
into operation, and for the development of the technical base of tie

branche

The selection of plan norms for the productivity of equip-
ment per unit of time (for example, the load per excavator, the
production per dredge, the haulage per mine locomotive) should be
based on a careful study of the resulis of the work during the pre-
ceding period, taking into account the work indexes of the leading

enterprises and the practices of the leading production workers.

The number of days the enterprise works per year and the
number of shifts per day also have a great ef fect on the production
capacity of the enterprise. Mines usually have an interrupted
work week, a 2-shift schedule for stoping work, and a 3-shift

sohedule for driving mein workings and development workings.

Practice has shown that this kind of schedule is best for ensuring

repair and development worke
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In the case of dredging and hydraulic operations and other
workings, the work schedule is adapted to the local climatic condi-
tions. Special measures for lengthening the working season (thaw-
ing out, protection against snow, ete) can play an important role

in increasing the utilization time for equipment.

Concentration mills usuelly have a 3-shift work schedule
and an uninterrupted work week. Allowance is made for the time
required for planned and preventive maintenance in establishing the
number of working days per year, Certain important pieces of equip-
ment, for example, the crushers, are often operated for only one or
2 shifts. This reserve of production capacity ensures the uninter-
rupted functioning of the mill. The working time for individual
units of eguipment is determined in accordance with the schedule
and graphs for planned and preventive maintenance. The working
time of equipment, in hours, is figured as the difference between
the established number of days' work for the equipment and the time

required for inspection and planned and preventive meintenance.

In determining the capacity of concentrating mills it is
necessary to make a distinction between the production capacity
of enterprises as regards raw materials and their capacity as regards
the output of concentrates. The quantity of concentrates produced
by them depends upon the quahtity of rew material processed, the
content of useful components therein, and the achieved coefficients
of metal recovery., Therefore the production capacities of concen-
tration mills are planned and accounted for in 2 units of measure,
in tems of the raw meterial processed and in terms of the quantity

of ideal concentrate produced (that is, with a certain metal content).

In order to draw up the production plan, it is necessary to
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ensure the proper ratio between the production capacities of indi-
vidual enterprises within the branch. For example, the capacity of
the mines must ensure a full load for the concentration mills. On
the other hand, the production capacity of the dressing plants must
not limit the work of the mines. If in the course of drawing up
the balance of capacities it becomes apparent that there is a dis-
parity between the capacities of the mines and concentration mills
and the quantity of ore plammed for mining and processing, concrete
measures must be taken to eliminate the disproportions (by means of

cooperative operations, reconstruction, or new construction).

In the ore mining industry great imporiance attaches to co=
ordinating the capacity of the mines with that of the metallurgical
plants. As mining 1s expended, increasing quantities of poor ore
are used in production. This means that, in order to obtain one t
of metal, it is necessary to mine a larger quantity of ore. There~
fore the production capacity of the mining enterprises must increase
relatively more rapidly than the production capacity of the metal-
lurgical plants. Overlooking this factor can lead to disproportions

and nonutilization of the production capacities of metellurgical plants.

Planning Rew Materials Resources

The extent to which the raw materials base has been explored
and developed i8 a very important factor in the fulfillment of the
production program by the mining industry and in the possibilities
for its further development. The task is one of exploring and dévelop-
ing high category reserves accessible for removal, the mining and
dressing of which can be done during the plan period, while at the

same time covering the national economy's requirements for the im-

mediate future.
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In order to expand the raw materials base of the USSR, to
provide reserves for new enterprises under construction, to ex-
pand the reserves for existing enterprises, and to provide reserves

for current production, geologlcal surveying work is essential.

In the USSR, geological surveying work is carried out en
the basis of approved plans. The plan for geological surveying
work includes surveying, prospecting, geophysical work, aerological
work, hydrogeological work and arilling, excavating, and other
kinds of work associated with prospecting and exploring mineral

deposits. This plan includes physical indexes for the volume of

work (drilling in running m, excavating inzmr?;. cartographic surveys

in sq m or sq km, etc), and their cost.

The plan for geological surveying work is drawn up with a

breakdown by regions and important deposits.

The ministries and mein administrations fix plan quoias for
geological work in accordance with the yearly plan for geological

work approved by the government.

The plan quota shows the function and character of the work,
the results anticipated, the schedule for doing it, and the estimated
cost for each project. On the basis of the plan quotas, work plans

or programs are drawn up and their cost is determined.

The approved plans and estimates serve as a basis for drawing
up detailed title lists of these projects with a breakdown by objects

and kinds of work.

In addition to exploring deposits of the basic mineral pro=-
duct and the concoml tant valuable components, it is essential to

carry out prospecting and exploration work to obtain information
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on the existence, in the region where .the deposit is located, of
local building materials fluxes, sources of water supply, and on

the hydrogeological conditions of the deposit.

The movement of reserves during the plan perlod, with &
breskdown into individual categories, is established on the basis
of the planned volume of prospecting and exploratory work and the

plamned production of mineral products.

Planning Changes in Reserves

Quantitative changes in balance reserves, if they are as-
certained beyond the limits of the contours of counted reserves in
categories A, B, and C, are called an increase in reserves. The
increase in dbalance reserves is planned and accounted for in terms
of these categories. An increase may be the result of discovering
new reserves. The increase of category G2 reserves is planned and

accounted for on a separate basis.

Reserves mey not only inorease but decrease as a result of
geological surveying work (in cases where formerly counted reserves
are not confimed by more or less detailed sxploration). Because
of this, a + sign (plus) is placed before the figures on the change
in reserves in the event of an incresse, and a = sign (minus) is used

if there is a decrease.

A transfer of reserves from lower categories to higher (to
A from B or C, or to B from C) does not count as &n increase in
reserves. The increase and changes in balance reserves by cate-

gories are reflected in the form shown in Table 6.
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Available Reserves by Categories, As of 1 January 1955

categories

Al A2 B cl

100 100 300 800

200 900

1955 Flammed Production
(not counting losses)

Losses

ws 5
220 10
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TABLE 6
CHANGES TN RESFRVES (1,000 t)
Planned Change in Reserves in 1955, by Categories (*) Not Counting Production

from new explorations

from transfers to new categories
total A B Cl €2 total

c2 Al A2 B €1 @2 total

800 2,100 - = 3200 4300 4500 425 425

+700 - -

4100 =150 - -

1,100 2,800 - = 4300 4400 +100 =100 =

Remaining Reserves As of 1 January 1956, By Categoriss

Al A2 Ccl c2 total

25 75 400 850 1,100
1,100

20 50 1,500

2,450

600 3,270
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Planning Reserves in Terms of Their Readiness for Mining

In addition to planning reserves in terms of thelr degree
of exploration and economic importance, a plan is also drawn up on

the basis of the extent to which reserves are ready for mining.

The plan shows the amounts of reserves opened up, developed,
and ready for removal in accordance with the planned volume of

capital construction, development, and stoping work.

The movement of opened up reserves and developed reserves

is shown in the plan using the form shown in Table 7.

Planning Mine Operations

A mine's production plan for mine operations includes de-
velopment and stoping work, timbering, and geological surveying work,
ensuring current production and associated with the operational
activity of the rining enterprise in taking samples, ascertaining

the shape of the ore body, and guiding development work.

Mine exploration work and capital construction work financed
out of the state budget by way of special allocations for capital
construction are covered by the plan for geologlcal surveying work

and capital construction.

Development work (operational) includes workings which have
a useful life of no more than L years (levels, rises, cross-cuts,
winzes, ore chutes, etc). The volume of this work depends upon
the size and category of the reserves scheduled for mining and
préparatim during the plan period. The wolume of development work
rust be planned so as to ensure a constant carry-over reserve of

ore ready for removal.
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TAELE 7

CHANCHSTIN EYPLCITATION RES WES (1,0CC t)
On Hand As of 1 Jamary 195 Supply of Reserves, in Months, is of 1 Jamvary 195- Tlanned for 195«
total Of Whichs

total Of whichs Developed Ready for Removal
reserves developed ready for as per norm actual as per norm actnal reserves ready for
exploit- removal exploitable developed

able
(2) (3) L) (5) (6)
600 LO0 200 6 L L

@) (8) (9 (10)
L 1,200 1,020

Losses in On Hand As of 1 Jamuary 195= Supply of Reserves, in Months, as of 1 Jamuary 195-

total rescrves Of %Which:
process openedsup developed ready for developed ready for removal
removal
of mining as per norm a&s per plan as per morm as per plan

(13)
5o 338 5300 -2 Ao 6 6 5

(1) as) (16) a7 ) (19) (20)
5

Total for the ore mining administration
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The absolute magnitude of the reserves to be developed during
the plan period is determined for each mine in accordance with the
plamned nomms for future supply, the developed reserves on hand as of
the end of the current year, the quantity of ore mass mined, losses

in the process of mining, and the developed reserves on hand at the

end of the plan year, and is calculated by means of the formulas

?__‘P’ "tk"b"'v'v‘tn:

where f’;_.p ~-- reserves to be developed, as per plan, in t;

# k -- exploitation reserves as of the end of the plan

period, in tj
-- amount of the mineral products (ore mass) to be

mined, as per plan, in t;

-« losses of the mineral product in the process of

mining, in %;
‘Ei{ic] -- exploitation reserves on hand at the end of the

current year, in t.

For example, the reserves on hand as of 1 January 1955 are
200,000 t; 500,000 t are to be mined in 1955; losses in the
process of mining are figured at 20,000 t; and the developed re-

serves on hand as of 1 January 1956 will be 300,000 t.

The absolute figure for the reserves to be developed during

the plan period will be:
300,000+500,000+20,000=200,000 = 620,000.

The volume of development work to be done during the plan
period is determined in accordance with the volume of development
work per t of developed reserves and the absolute figure for ine
reserves to be developed, on the basis of the exploitation system

and work plans being used.
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Where there is an increase in the productivity of the mines
and the norm for reserve supply remains the same, there must be an
increase in the absolute figure for developed reserves. To this
end the development work must be kept ahead of the stoping work.
The value of the coefficient of advance depends upon the existing
supply of developed ores, the prospects of the deposit, the nature
of the ore body, the speed with which development work is done, and

other factors ensuring an adequate preparation of reserves for removal.

The extent to which the mine is actually supplied with

developed reserves is determined by the following formula:

0= ¢ . 12

’
mine's supply of developed reserves, in months;

Iﬁ reserves of the mineral product (developed or
ready for removal), in t;
b amount mined in the corresponding year, in t;

12 number of months in the year.

The plan for development work and operational workings is
given in total figures by kinds of w.rkings (levels, rises, cross=
cuts, inclines, etc) for individual mines and for the ore mining
administration @s a whole. The size of the workings is given in
sq m of crogs-section. The volume of workings is given in running
m of headway and in ommy with separate calculations for the ore
mass and for country rock.  Also, the plan shows the amount of ore

mass to be mined from the development workings and the stopes.

In the case of open workings the volume of work is given in
cu m and t, with separate calculations for the ore mass and country

rocke
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The volume of horizontal workings and the volume of vertical
workings are shown separately in the overall volume of work. Also,
the change in the amount of development and stripping workings due
to operational activity are shown. These data are broken down by
individual kinds of workings, by mines, and by pits, and ars given

in physical wnits of measure and in monetary units (Table 6)e

One of the tasks in planning stoping work is to establish the
quantity and quality of ore to be mined during the plan period. The
factors serving as a basis for calculating the amount of ore to be
mined include the amount of ore required to fulfill the assigned pro-
gram for the smelting of metsl, the technical production possibilities
of the individual mines, the extent to which they are provided with
reserves, and the posaibility of processing the mined ore. The deter~
mination of the quantity of ore to be mined is based on the quantity
and quality of the ore to be mined during the plan period, not only

from stopes but from development workings and main workings.

Guotas for the production of ore are distributed among indi-
vidual mines on the basis of the guantity and quality of their re-
serves, the extent to which they have been prepared for removel, and
the possibilities for development during the plan period. The
quantity of ore which may be obtained from an individual mine in one
year (its production capacity) depends not only on the size of the
reserves but, most important, on the extent to which operational
workings have been prepared, the degres of mechanization, the organi-
zation of work at the mine, the work schedule, the proper distribution

of manpower, lsbor productivity, etc. Given data on the area of the

deposit and the increase in the mechanization wining operations, it

is possible, on the basis of reported data, to detsrmine roughly the

mine's production capacity for the plan period.
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TADLE 8
TOFM OF PLAN WOR MW VELOFM-NT "ND ~TCPLS
To be Driven (rumning m) To be Removed (1,000 cu m)
Of Vhichs Of Which:
through  through country
ore rock are
body

W) ) 6) ) (8)

90 1,300 585
800 3,200 3,200
1,200 3,600 3,600
VYolume of Work (1,000 t) Coefficient for Writing off development
Of Which: workings (cu m/ t)

country
total rock ore

(1) (12)  (13) (1)
Levels 3,607.5 2,148  1,462.5 0.001
Rises, etc 8,000 - 8,000 0.002

Stopes 9,000 - 9,C00
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Separate production plans are drawn up for production by under-

ground methods and production by open pit methods.

The production plan for mines being worked by the underground
method shows the production from the stopes, with a breakdown into
individual systems of workings (sublevel drifts, sublevel caving, etc);
the production from development workings; and the production from the
driving of main workings. Of the total mined ore mass, raw materials
for dressing and agglomeration and shipping ore are given separately.
The production plan also shows the number of stopes currently being

worked and the mumber of reserve stopes for each system of workings.

The production plan for mines worked by the open pit method
shows the wvolume of work in thousands of cu m of ore and country rock
and stripping work done for operationgl purposes and by way of
capltal construction. The overall production of the mineral product
(the ore mass) is broken down into raw materials for dressing and

agglomeration and shipping ore.

The production plan shows the total number of levels at the
mines, with indication of the number of working levels. The plan
shows the work scheaule for each mine or pit, including the work
week (interrupted or uninterrupted), the number of shifts, and the

number of hours per shift.

The quantity of ore mass, M, which according to the mining
conditions can be extracted from all mines in the given branch, is

determined by the total amount of mined ore and barren rock at each

mine, and may be found with the fomuls

M-sPen),

where P -- quantity of the ore mass mines from individus]l mi

-- same, for barren rockj
Fie- total production from all mines, in t.
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Filling work is done at mines which use systems involving
filling with waste to prevent the caving in of the workings and to
make it possible to mine untouched pockets of ore. The plan for
£illing work gives the volume of the workings (in cu m) to be filled
in, the quantity of filler material to be produced for this purpose,

and the cost of such work.

Trusts and ore mining administrations also draw up overall
work plans for open pit and underground work, with a breakdown into

production processes. These plans show the overall volume of work,

the proportion of different kinds of work (stoping, development, ete)

and of the different methods of doing the work (mechanized, manual,
etc) in percentages of the overall volume, for each process, includ-
ing mining, stripping, breaking, loading in the stope, gathering,
wderground and surface tramming, the transportation of shipping ore,

and loading into railroad cars.

The collation of dataven the plan for the mechanization of
individual processes against indexes from the report for the pre-
ceding period gives an idea of the progress in themselanization of

individual processes and of impending tasks in this area.

Planning the Work of Concentration Mills

The content of valuable components in the ores of the nonfer-
rous metals is relatively low. In order to recover one t of copper,
it is necessary to process from 70 to 120 t of ore. In order to
obtain one t of zinc, it is necessary to process from 20 to 30 t of
ore, etc. Therefore, the ores of the nonferrous metals are usually
sorted and concentrated prior to smelting in order to obtain ores
or concentrates with a high content of metal. The concentrating
progess is also indispensable in order to obtain selective concentrates

from polymetallic raw materials.
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The economic advantages of the preliminary concentration of
ores are especially evident in the case of processing low grade
ores and polymetallic ores. For example, it is not economical to
smelt copper ore with a one® content of copper without preliminary
concentration. If unconcentrated copper ore were to be subjected
to pyrometallurgical processing, it would be necessary to smelt
100% of the rock, of which 97=-99% would be barren and consequently
to use large quantities of fuel and spend large sums of money in
hauling the barren rock from the mine to the metallurgical plant.
When this ore is concantrated, a 20% copper concentrate is obtained,
and from it no less than 95% of the copper from the overall content
in the ore is recovered. As a result, the concentration of the ore
makes for a substantial reduction in smelting and transportation

costs.

The concentration procees is also of gre:t importance in
ferrous metallurgy. The dressing plants of the ferrous metallurgy
industry prepsre ore for smel ting (washing, crushing, agglomeration,
and briquetting).

In 1954, 30-35% of the ferrous metel ores mined were given
dressing treatment. By 1960, 70% of the iron ores will be subjected

to more or less complex processing at dressing plants.

The production plan for concentration mills specifies the
quantity of ore to be dressed, establishes the capacities of exist-
ing concentration mills and those qiheduled to be put into opera=
tion, and distributes among them the quotas for dressing ores from

individual mines.

The plan shows the work schedule for each mill; the calendar

and nonworking time in accordance with the work schedulej the idle

.lhy-
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time for planned preventive maintensnce; and the nominal working
time in days, shifts, and hours. The plan also specifies the
quantity of raw materizl to be processed, the output of finished
products and the yleld of concentrated products in percentages of
raw materials, the recovery of the valuable component from the raw
materizl, and the content of the components in the raw materials
and in the concentrate, agglomerate, or other kinds of finished

products.

Reported data for the preceding year, the fourth quarter,
and the best manth are given in the plan for purposes of compari-
son, This makes it possible to collate the plan indexes against

the progressive indexes for the current period.

The throughput capacity of all concentration mills is de-
termined in accordance with the formula:
M =§_Fv,
where M -~ annual production capacity of all concentration mills,
in t;
F -- same for individual mills, in t;
v -- nominal number of working-days at the mill in the course

of a year.

The percentage of recovery of the components is calculated
by means of the following formula:
o = ;Ys

where 1, =-- planned coefficient of recovery of the metal when the
ore is concentrated, in %;

V -~ yleld of concentrated ore or concentrate, in %

f -- content of metsl in the ore mass, in ¥;

\( -=- content of metsl in the concentrate.

For example, V= 15; £ = 2; Y= 12

10_ 15°12 = 0%,
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In planning the work of metallurgical plants it is neces=-
sary to determine not only the quantity of ore to be processed at
the plant but the yield of concentrate and the content of metal in

the concentrate.

The yield of concentrate is determined ineeccordance with
the following formula:
Bfig

KeZg

where K -- quantity of concentrates, in t;
P -- quantity of ore mass processed, in t;
f -- content of metal in the ore mass, in %;
¥ -- oontent of metal in the concentrate, in %;
i5-- planned coefficient of recovery of metal when the

ore is concentrated, in %.

For example, P = 100,000; f = z; Y" 12; i, = 90%

100,000
- = )
k- s 15,000 t

The content of metal in the concentrate is determined in
accordance with the degree of recovery of the metsl in the cancen-~
tration process and the yleld of the concentrate per t of the ore
m@ss, and is found by means of the following formula:

(- e
t
vhere y ~- content of metal in the concentrate, in #%;

f -- content of metal in the ore mass, in %;

1,-- coefficient of recovery of the metal when the ore is

concentrated, in %;

t -- yield of concentrate per t of ore mass, in t.

For example, f = 25 i, = 903 t = 0.15

. 290
X" s

= 12%.

151 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

9

Where there is complex recovery of metals from ores and
selective concentrates are obtained, a similar calculation is made

for each concentrate individually.

Follow-Up on Plan Fulfillment

The struggle for the implementation of the plan requires a

systematic follow-up on its fulfillment.

Follow-up on plan fulfillment makes it possible toascertain
to what extent the plan and its fulfillment accurately reflect the
requirements of the objective economic law of the systematic (pro=-
portional) development of the nationsl economy. This kind of follow=
up makes it possible to discover existing disproportions prompily
and to prevent their occurrence, to discover production reserves,

and to make the necessary adjustments in the plan.

To struggle for fulfillment of the plan, to ensure the ful-
f11lment of the plan, and to work according to plan means: (a) to
implement the yearly, quarterly, or monthly plan for the output of
products, not on an average, but systematically according to the
plan, according to a previously prepared schedule for the production
of the finished products (b) to fulfill the plan not only on an
average for the branch of industry but for each enterprise individuallys
(c) to fulfill the plan not only on an average for the enterprise but
daily in each shop, in each crew,fer each machine tool, and on each
shifty (d) to fulfill the plan not only in terme of quentitative
indexes but also, obligatorily, ir terms of quality, of units, and
of assortments, with conformity to established specifications and

~the established plan for costs.

The fulfillment of the production must be systematically

checked and analysed. Control and analysis make 1t possible to‘
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prevent failures in fulfilling the plan. They point up weak points
in the work of the enterprise, and make it possible to correct and
adjust the plan, and to elaborate measures for its successful imple-

mentation.

On the basis of an analysis of the activity of an enterprise
it is poseible to take steps during the current or the impending
economic period. For exsmple, let us assume that the data in the
reports indicate a considerable exhaustion of the ore and a conse=
quent drop in the metal content as against the plan figure. By
means of toking steps to change the system of exploitation, a more
careful grading of the ore, etc, this shortcoming may be eliminated
during the current period. If, however, the elimination of a given
shortcoming requires scientific research work or capital outlays,

the necessary steps cannot be taken until the following economic period.

Data from enterprises and from the branch constitute a source
for analyzing the fulfillment of the production program. At ap-
propriate times enterprises turn in data on the production of the
most important kinds of articles and semifinished articles in
physical units of measure and by kinds and grades, on the fulfille
ment of the plan for gross and commodity production, and on the
production of consumer goods. Thelr work is evaluated by means of

collating the reported data for the current period against the plan

figures and against the reported data for the preceding period.

In analyzing the fulfillment of a production plan special at~-
tention must be paid to the output of products in physical units of
measure and in the assortment fixed by the plan. It is incorrept
%o sccont for plen fulfillment in terms of the gross apbput of

products, The plan fulfillment of each industrial enterprise musts

-5 -
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be evaluated primarily on the basis of the output of finished and
complete assortments of products which correspond accurately to
established standards of Guailty and the technical specifications

for the assortment of the given enterprise.

The procedure in accounting for production ghould be as

follows. Together with accounting for plan fulfillment with

respect ho all products in monetary terms, the most important

kinds of products for each branch of industry and each enterprise
are accounted for separately. The program is considered as having
been fulfilled only if the plan has been fulfilled not merely in

terms of monetary indexes but also in terms of the most important

kinds of products as measured in physical units.

In the case of mining enterprises the plan for commodity
production may be considered as having been fulfilled only if the
mine has produced ore of the requisite quality in the amount

stipulated in the plan.

In analyzing fulfillment it is essential to check on the
progress in certain kinds of work which, although they do not ef-
fect the current fulfillment of the plan for commodity production
in the plan period, are of great importance to the future work of
the enterprise. Such work includes: the fulfillment of the plan
for exploration and development workj work in connection with file
ling in worked out stopes; the state of reserves developed and
ready for removal; and the degres of mechanization of operations.
The failure to fulfill the plan in these respects leads in the
final anslysis to poor work in the future. Therefore even the
fulfillment of the plen for commodity production cannot be evalua ted
positively, if the plan for the kinds of work listed above has not
been fulfilled.

«154 =
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In analyzing the fulfillment of the plan for geological
surveying work, it is necessary to ascertain: (a) the ratio
between the volume of geologlcal surveying work and the schedule
therefore as against the plan; (b) the cost of the work done,
relative to the approved estimates; and (c) the results of geo=
logical surveying work in tems of the increase in reserves,

transfer to higher categorises, and quality and grade of ore.

In analyzing the fulfillment of the plan for development
work and exploration work, it is essential to pay attention to
the correspondence between the section of these workings and the

sections established by the plan.

£t rdning enterprises of the copper and leud-zinc industries
a deviation of 15% from the planned section is allowed. Workings
driven in excess of these limiting norms are considered as re=-
jected work and are not included in the wolume of work done when

figuring plen fulfillment.

In analyzing the fulfillment of the plan by a2 ministry or
meéin administration, it is essential to check the fulfillment of
the plan by individual enterprises within the branch. Average
figures on fulfillment of the plan as a whole may sometimes conceal

unsatisfactory work on the part of individual enterprises.

In the majority of cases the production of mines is deter-
mined on a basis of the quantity of ore mass develcoped snd mined.
But what is important to the national economy is the quantity of
metal developed and mined. Therefore the volume of work done by
a mine must be figured not only on the basiz of the ore but alse

on the basis of the metal.
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In analyzing the fulfillment of a production plan by a
mining enterprise on a basis of the metal it is essential to
ascertain the effect on this fulfillment of the quantity of ore
mined, the recovery of metal, and the average content of metal

in the ore,

For example, the reported data of an enterprise relative
to the plan are characterized by the following indexes.

Plan Reported Reported Figure in %
Figure Figure of Planned Figure

Ore mined, 1,000 ¢ 2,500 2,250 90
Average metal content
in the ore, in %
Recovery of metal from
concentration, %
Recovery of metal from
metallurgical processe
ing, in % 95.0 9.50
Fulfillment of plan as

regards metal, in t U42,750% 40,206.4x

# 2,500,000 + 0,02+ 0.9 * 0,95 = 42,750.0

# 2,250,000 + 0,022+ 0,855+ 0,95 = L0,206.4

Whereas the plan for the production of ore was fulfilled 90%,
the plan for metal was fulfilled 94.05%8. The failure to fulfill the
plan for metal, despite the fact that the average metal content in
the ore was 10% higher than in the plan, was due chiefly to the un-
satisfactory work of the concentration mill., If the plan for the
recovery of metal at the concentration mill had been fulfilled, the
program for metal would have been fulfilled 99%, as is evident from

the following calculation:

[ (22250,0000 2.2 g 9. 0,95)s (22500 00 2=9-0:92 )J+ 200 = 958.
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Thus the failure to fulfill the program for the production
of ore accounted for anef of the underfulfillment of the plan as
regards metal (100=99 = 1), and the insufficient recovery of metal
at the concentration mill accounted for L.95% (5.95-1 = 4.95).
This shows that in the given instance it was necessary to devote
attention to improving the technologlcal process at the concentra~

tion mill,

The work of concentration mills is evaluated on a basis of
the quantity of ore processed and of concentrates produced. How-
ever in this connection, not only is the quantity of concentrates
important, but the content of metal therein is also important,
since the higher the content of metal in the concentrates, the more
successfully and economically are they processed at the metallurgical
plant. Therefore the production of concentration mills is accounted
for in terms of ideal concentrates as well (for copper, 15%; for
zinc, L5%; etc). For example, a concentration mill has turned out
200,000 t of copper concentrstes with an 18% eopper content. Con=-
verted to ideal 15% concentrate thie represents 2u0,000 t of con=-

centrate according to the following calculation:
200,000 - 18 240,000,

In addition to the analysis of plan fulfillment as regards
the volume of products turned out, the qualitative indexes of the
work should also be carefully analysed. The coefficients of loss
and exhaustion, the degree of recovery of metals at separate stages
of the technologicsl process, the extent of introduction of progres-

sive norms for the utilization of egquipment, materials, and power,

and other qualitative indexes determine to a considerable extent the

volume of production tumed out.
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In analyzing the work of enterprises, it is essential to
check on how systematically the plan was implemented. Failure to
meet the schedule by days, 10-day periods, etc inevitably means a
danger that the established plan for output of products will not
be fulfilled. Only rhythmic work according to a strictly estabe

1ished schedule ensures.the prompt fulfillment of the productian plan.

In the process of analysis a great deal of attention must
be devoted to the quality of the reported data and their rell-
ability and accuracy. Checking on reported data is a very important

phase of analysis work.

The result of the analysis should be the preparation of
summary snalytical tables, and graphs with éxplanatory notations
characterizing the fulfillment of the production plan by the
branch as a whole and by the individual enterprises therein. The
conclusion should contain an anslysis of the causes for deviations
from the plan and proposed measures for the elimination of the

shortcomings uncovered.

This kind of analysis of plan fulfillment requires not
only a study of the data in the reports and accounting statements
but direct familiarization with practical work on the spot, a
study of the practices of the best enterprises and the poorest ones,

and of advanced working methods, and of the introduction of progres-

sive norms. A thor(mghéoing study of reported data and on-the-job

practices makes it possible to uncover shortcomings in the work and
to prescribe means of eliminating them for the successful imple=-

mentation and overfulfillment of established plans.
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[Pages 187-260]
CHAPTER VITI. LABOR PRODUCTIVI TY, WAGES, AND PERSONNEL

The increase in the productivity of social labor has been a

powerful factor in the development of human soclety.

An increase in labor productivity means a reduction in ex=
penditures of working time on producing & unit of the social
product and consequently an increase in the quantity of products

turned out per unit of working time.

V. I. Lenin wrote that in the last analysis labor
productivity was the most important and most essential thing for

the victory of the new soclal system.

A constant increase in labor productivity in the USSR is
a necessary condition for strengthefing the nation's economic
might ard improving the well-being of the Soviet people. It vould
be impossible to ensure the meximal satisfaction of the constantly
growing material and cultural requirements of society without &
systematic increase in production on the basis of advanced tech-

nology and increasing the productivity of social labor.

An increase in labor productivity ensures a fasgt rate of
expansion for socialist reproduction, the reduction of production
costs, and an increass in socialist accumulations used for the
constant expansion of production and for improving the well-being

of the workers.

Under socialiss an increase in laber productivity creates
the necessary conditions for reducing the lenghh of the working

day and for the all-round development of the physical and mefshal

capacities of the maburs/of soclety.
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Commenting upon the squandering of live labor under &
capitalist system, V. I. Lenin wrote that tremendous amounts of
labor go to waste because of the disorderliness and chaotic state
of the entire capitalist society. Under conditions of a general
erigis in the capitalist economic system, especially in periods
of economic crisis, the squandering of live labor and the destruc-
tion of productive forces increase even more. This is bome out
by chronic mass unemployment, the lack of a workload for fixed

capital, and the militarization of the economy of capitalist countries.

There is no mmehployment in the USSR. All citizens of the
USSR have the right to obtain work which is paid for on a basis of
the quantity and quality of their labor. The socialist economic
system ensures the possibility of a systematic and rapid increase

in labor productivity.

In order to convert that possibility into reality, the Com-
munist Party and the Soviet Government, taking advantage of the
cbjective laws of development of the socialist economy, systematiocally
implement a system of measures emsuring a constant increase in labor
productivity. The measures of the party and the govermment in con-
nection with inoreasing labor productivity follow these basic di-
rections: the introduction of new equipment and improved technology;
raising the cultural level of the workers; the efficient organiza-
tion of laborj the systematic improvement of the material positiom
of the workers; heightening labor discipline; and organizing

socialist competition.

By 1953 labor productivity in the industry of the USSR had
increased almost 9 times relative to the 1913 level (allowing for
the shortening of the working day), and 6 times relative to 1928.
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By 1955 labor productivity in the industry of the USSR had almost

doubled relative to 1940. In the ore mining industry lebor pro=-
ductivity increased about 3-fold during these years. However a
further substantial increase in labor productivity is reguired for
the maximal satisfaction of the growing needs of the people and for

making the transition from socialism to communism.

Increasing labor productivity is of especially pressing
significance for the ore mining industry, since, despite the
great successes achieved in the sphere of mechanizing basic
processes, the ore mining industry is one of the most labor cone
suming branches of the national econom);. This is due to the in-
adequate comprehensiveness of mechanization, to the fact that
manual labor is still employed tc a large extent on such labore

consuming operations as erecting supports, repair work, etec.

Section 1. Basic Factors in Increasing Labor Productivity

The basic factors governing labor productivity in the ore
mining industry are (a) the development of equipment and the
mechanization of operations, (b) improving technology, (c) im-
proving the skills of the labor force, (d) the organizaticn( of
production and labor, (B) the development of socislist competi-
tion and the introduction of advanced working methods, and (f)
the organization of wages. Also, natural conditions may have an
effect on the level of labor productivity in the ore mining

industry.

The conditiones under which the ore body occurs, the hard-
ness of the ore and the wall rock, the depth of the deposit, the
thickness of the overburden, and the influx of water, all of these

things have an effect on the selection of the system of exploitation
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and thereby on the level of labor productivity., The existence of
large reserves in one deposit makes it possible to construct a

mine of great capacity, which (other things being equsl) ensures
lower expenditures of auxiliary and ancillary labor in mining the

same quantity of ore as would be mined from several small mines,

The quality of the ore, the content of useful components
in it, determines the system of processing the ore. Rich ores may
be sent directly to the smelter, bypassing the dressing stage,

which means lower expenditures of labor.

Labor productivity is also affected by the climatic and
geographic conditions in the region where the deposit is located.
¥here the conditionsamunfavorable, seasonal variations have an
effect on labor productivity. The fact that extra leave is granted
to workers in several regions makes for an increase in the number
of workers, which means a slight drop in the average indexes of
labor productivity. However it must be emphasized that in propore-
tion 88 equipment is being developed there is a considerable lessen-
ing in the influence of natural factors on the level of preoduction

and of labor productivity.

The Expansion of Equipment and the Mechanization of Labor

The expansion of equipment, the mechanization and electrifi-
cation of labor processes, and the supplying of technical and
electric power equipment to the workers constitute the basis for

increasing labor productivity in the USSR.

Between 1929 and 1948 the coefficient of the actual smount
of electrical equipment supplied to workers in gll of the industry
of the USSR increased 2.3 times. (The coefficient of the actual

amount of electrical equipment supplied for labor is determined by
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the ratio between the amount of electric power consumed and the
number of man-days worked.) In the copper industry of the Urals
the amount of technical equipment supplied to the workers (on

the basis of the value of fixed capital per worker) increased 12.3

times between 1913 and 1948.

In the prewar period, in the course of only 6 years (1933~
1939), the labor productivity per worker increased 2-fold on the
average, while the lubor productivity of basic categories of

workers, drillers and miners, increased 2-fold and more.

In the postwar peried, owing to the further mechanization of
labor consuming processes and the introduction of more effective
systems of mining involving breaking out ore by means of deep bore-
holes and also by means of level (block) caving, a further increase
in labor productivity has been achieved as indicated by the fol-
lowing data (Table 17).

mELE 17
LABOR PRODUCTIVI TY PER SHIFT, IN t
1940 1950
Mine drill runner miner drill runner miner
Imeni Dzerzhinskiy 68.0 32.9 9148 45.3
Imeni Komintemn 62.2 32.1 76.5 39.6
Imeni Liebknecht 23.6 58.3 29.9
Ingulets 35.3 90.5 38.5

1 V. V. Nedin and A. G. Shostak, "For a Further Increase in the

Mining of Ore in the Krivoi Rog Basin," Gornyy shurnsl [The Mining
Journal], No 2, 1952.
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At the ore mining enterprises of the copper industry, labor

productivity rose 71.6% between 19546 and 1953.

The concentration of the production of the ore mining
industry creates the conditions for the introduction of new
machinery, which is a vital factor in ensuring an increase in labor
productivity. The introduction of powerful drills, especially core
drills and telescope drills, whose share in the total number of
drills employed rose from 10-12% in 194l to 31% in 1950, has had a
great effect on the growth of labor productivity in underground

operations in the ore mining industry.

The introduction of loading machines for the mechanization
of ore loading in the stopes is of great importance. This is one
of the most labor consuming processes. It was usually the case
that up to 20% of the total number of workers at a mine would be

employed in loading ore by manual methods in the stope.

Powerful electric excavators, electrified transporta tion,
large capacity trucks, dredges, and hydraulic glants are being
introduced at open mine workings. However the percentage of workers

engaged in manual operations is still considerable.

The automation of drilling, a more extensive use of hard
alloys for drills, the introduction of scraper and machine loading
in the drift, the mechanization of the preparation of supports,
the automation and orgsnization of the remote control of machinery,
the mechanization of excavation work, the introduction of mechanie-
zed truck transport, and the further mechsnization of surface

operations, all of these things will lead in the end to the compre-

heneive mechanisation of mining operations and a further increase

in labor productivity.

flﬁh-
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Perfecting Technological Processes

The improvement of technological processes in the ore mining
industry should be effected by a changeover to more effective
systems of exploitation, by the rationalization of existing systems,
by a more camplete utilization of reserves of mineral products in
the earth, and by cutting down losses in the process of mining and
in subsequent processing. The further expansion of open pit workings
and the introduction of systems of underground mining involving
caving, changing over to deep drilling using baremounted drillsg
and the use of explosives of greater brisance is of great importance

to the growth of labor productivity.

THEE 18
LABOR PRODUCTIVITY WITH VARTOUS SYSTIMS OF MINING

Labor Productivity of driller,
Systen in t per shift

Square set stoping with filling L -6
Horizontal slice and fill S -7
Shrinkage stoping 8
Sublevel caving 20
Slice caving 8

Level or block caving 8o

Highly productive systems of underground mining, sublewel

and block caving, have been introduced at the mines of the
Dzershinskrud Trust. In 1952 75% of the total production was
mined by these methods. At the same time a considerable increase
in labor productivity has been achieved, as is evident from the
following data.

LABOR PRODUCTIVLTY OF ONE WORKER PER SHIFT, IN ¢

1946 1952
Drill runner 65.1 9.9
Miner 29.7 L43.7

4_._7...._-_“.«;.%, ol U

R
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The comprehensive utilization of the raw materials produced
at ore mining enterprises is not reflected directly in the labor
productivity of the miners, but the improvement of technology, en=
suring a more complete recover of all valuable components contained
in the ores, constitutes a means of increasing labor productivity

in the mining and metallurgical industry as a whole.

Increasing the comprehensive utilization of raw materials
and increasing labor productivity require the further development
in the ore mining industry of cooperative operations and combined
operations which ensure a more complete utilization of production

capacities and the processing of by-products and waste products.

Personnel Training

The mechanization of the ore mining industry requires the
training of highly skilled personnel. In order for new equipment
to yield the proper results, it is necessary to have cadres of

vorkers capsble of hardling this equipment and improving on its use.

The socialist economic system ensures not only a constant
ingrease in the mumber of workers and employees but a constant
improvement in their cul tural and technical level. During the plan
era great successes have been achieved in the sphere of training
skilled personnel. In the USSR, elementary education has been
made compulsory, and a system for training state labor reserves has
been established, along with an extensive system of schools, train-

ing centers, and technisal training groups.

It is planned that by the end of the Fifth Five-Year Flan
the transition from 7-year educstion to general high school educa-
tion (10 years) will have been completed in the large cities and
industrial centers, and that conditions will hsve been created for
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the complete implementation curing the following five-yesr plan
of genaral high school education in all cities and rural areas.
The Nineteenth Party Congress directed that polytechnical educa=
tion be instituted in high schools and that the necessary stieps

be taken to make the changeover to gensral polytechnical education.

The mining industrial, mining technical, and plant factory
schools constitute the chief means of supplying skilled personnel
for mining enterprises. Also, personnel training is given at
training centers and units at enterprises and construction projects
of the ore mining industry. A great deal of work in improving the
skills of workers is being done by way of courses given at schools

of advanced labor methods.

Each passing year sees an increase in the number of engineer-
ing technical workers at enterprises of the USSR ore mining indusiry.
In prerevolutionary Russia the number of engineers for the mining
and metallurgical industry which was graduated annually did not
amount to more than a few dozen. The number of technicians graduated
each year was also extremely low. The Urals School of Mining, one
of the few mining and metallurgical schools in prerevolutionary Russia,
graduated only 811 techniclans in the entire 70 years of its existence.
At the present time thousands of specialists for branches of the
mining industry are graduated every year in the Soviet Union. Also,
engineering technical workers are toking advanced training at

special schools or mining technical schools and institutes.

The average level of skill of workers in the mining and metale

N
lurgical industries has been raised considerebly during the postwar

period.
The treining of miners and thelr creative mastery of new

- 167 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

equipment has progressed to the point vwhere, in the awarding of
Stalin Prizes for inventions and radical improvements, miners in-

variably are among the Stalin Prize winners.

The mastery of equipment GfidHe tmprovenent:
of workers' skills are impossible without the creation of permanent,
steble cadres, withovt a struggle agsinst labor turnover. Turnover
includes cases where workers voluntarily leave their jobs for rea=
sons not associated with the nature of the production activity of

the enterprise.

In the absence of detailed data on the reasons for turnover,
it may be calculataed approximately on the basis of collating the
data on the number of workers hired and the number of workers who
have left. In this case the smaller of the 2 figures, the figure
for workers hired and that for workers who have left, 1s taken as
an index of the absolute magnitude of turnover. The ratio between
the absolute magnitude of tumover and the avera ge number of workers

on the payroll determines the percentage of turnover. For examplet

Average number of workers on the payroll:
Enterprise No 1
Enterprise No 2

Hired:

Enterprise No 'l
dnterprise No 2

Left works
Enterprise No 1
Enterprise No 2

Turnover of workers:
Enterprise No 1:

- Enterprise No 23
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The elimination of labor turnover is achieved by meens of
an extensive expansion of housing construction, the correct organi-
zation of wages, concern for improving the skills of workere,
political indoctrination work, a system of extra pay for seniority,

and the establishment of pemsions.

Socialist Competition

Socislist competition is @ method of increasing labor pro=
ductivity and improving production on the basis of a maximum of
actlvity on the part of the laboring masses. Socislist competi-
tion is opposed to the capitalist principle of competition. Whereas
the principle of competition means the defeat of the weak by the
strong, the principle of socialist competition on the contrary means
that the weak are helped by the strong in the interests of achieving

a common upswing.

In the very first days of the exlstence of the young Soviet
state, V. I. Lenin posed the problem of organizing competition.
Lenin seid that despite the claims of the bourgeoisis and its
hangers-on, socialism not only does not abolish competition but
on the contrary was the first to create the possibilities for
genuine competition among the masses, for the most extensive mani-

festation of talents.

Socialist competition presupposes the rapid and extensive
dissemination of advanced practices. This is achieved by active
assistance to all workers on the part of the innovators, by the
workers' striving to catch up with the leading individuals, and by
widespread publicizing of competition. In the USSR socialist compe-
tition has became a communist method of bullding socialism on the
basis of & maximum of activity on the part of the millions of the
laboring masses.
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A mass movement of innovators and production leaders has
come into being on thevhasis of mastering new equipment, improve-
ment in the welle-being of the masses, and & rise in the cultural

and technical level of the working class.

Today this movement has become a great force and has been

enriched by various forms of highly productive labor.

In the ore mining industry the movement of innovators and

production leaders is charaoterized by the folluwing basic directions.

(a) A division of labor which makes it possible to provide
each worker with a meximum load according to his skills. For example,
the method of mul tistope and multiperforator drilling, based on re-
lieving the drill runner of auxiliary and incidental work, makes
possible a more productive utilization of the drill runner's labor
directly on the job of drilling, and almost complbtely eliminates
losses and expenditures of time onpwepgreiory and clean up work. In
this respect the following date on the work of the Urals drill
runners are cheracteristic (Table 19).

TARE 19

FT
R

EALANCE 'SIiEET FOR TE WORKING DAY OF MULTIPERFORATOR DRILL RUNNERS IN
THE (;‘.)PPE;‘% MINFS OF TE URALS, IN PERCENTAGES

Drill Basic and Prepara tory Un-

Runner's Auxiliary and eliminated Eliminated

Name Work Clean up Work Losses Losses
Golubya taikov 95 5.0 - - 100
Baukin 98.75 1.25 100
Naymushehiy 88.32 11.68 - 100

Kashcheyev 83.20 11.70 L. 180

(b) Doubling up on jobs and organizing complex crews for the

full utilization of working time by all members of the crew. It is
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advisable to have a division of labor when 4t is possible to provide
a full workload in ths worker's own speciality throughout a shift.
When this is not possible it is better to organize complex crews,

where the workers take one another's plsces,

(&) Improving the technology of production, equipment, and
tools; the efficient spacing of bla stholesy improvement of the
methods of blsasting, gathering, and timbering; the combining of

operations; stc.
(d) The introduction of striet cycles of work.

(e) & maximum recovery of ore per sq m of stope area per

wit of time.

(f) Speeding wp technological processes; in particular, the

rapld driving cf main and development workings.

The workers A. 1. Semivolos, I. P, Yankin, I. A. Mitrofanov,
S. G. Golubar', etc have been initiators of advanced methods of

working.

Using the method of multistope drilling, A. I. Semivolos
(Krivol Rog) drilled 22.5 running m in ore of medium hagness in the
Courss of ons shift., The spe
working on a broad front of s#opes, which makes it possible to carry
on the drilling process continuously, to prepure the vorking area

carefully, and to have a reserve supply of bits on hand when needed.

I. P. Yankin (Urals), a drill runner at the Krasnogvardeyskaya
Mine, studied A« I. Semivolos's method and then da\feloped it further
by way of multiperforator drilling. Using telescopic hammer drills
(perforators), Yonkin attained a rate of advance of 3 running m per

shift, as against a nom of 0.47 running m.
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Comrades Mitrofanov, Doronin, Usenko, ete, all innovators

at Krivoi Rog, have used the multistope method of drilling, and

have improved it. In particular, comrade Mitrofanov, after ad-

vaneing a face for its entire length, used 2 hammer drills working

simulteneously to drill the bar-drill blastholes.

The blastholes were drilled in sequence along the entire
face. The distance between them, in rows, was 2.7 m. The line
of least resistance was 2.5 m. After setting up the 2 telescopic
hammer drills and putting them in operation, Mitrofanov drilled
the downholes with a hand held drill in the intervals betieen rota=-
tions. Upon completion of drilling all holes were blusted simul-
taneously. In the course of one shift comrade Mitrofanov attained
a record productivity of 2,800 t of ore. During the shift he drilled
3 bar-drill blastholes 8 m in depth, 3 blastholes 6 m in depth, and
7 other blastholes with the hand held drill of 3 m depth ezch. In
the course of the whole shift he drilled 63 running m of blastholes.
df the total working time of the shift, 93.5% was spent on the baelc
operation (drllling)_‘.l As a result of the wide spplication of this
practice at the Krivoi Rog mines, the labor productivity of the drill
runners has increased from 130-140 t per shift to 200 t, and the

productivity of the stope has increased 2.5 times.

Innovator 4. F. Zin'kov suggested a new method for sublevel
stoping. Formerly the drilling was done f{rom manways driven from
fhe sublevel drifte along the width of the stope from the hanging
wall to the foot wall. With this method stoping was labor consuming,
dangerous, end not sufficiently productive. Zin'kov's method
eliminated these shortcomings. Bssentially it consists in the fal-

lowing. - From sublevel drifts located approximately along the
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middle of the ore body's width, deep funnel shaped holes are drilled
with heavy KTsM-4 column-mounted drills. The stoping in the sublevel
is done through these holes. A. F. Zin'kov has been awarded & Stalin

Prize.

In 1946 M. Minzaripov and I. Pronichkin, foremen of the
drilling crews at the North Urals Bauxite Mines, won a Stalin Prize
for developing and introducing high speed drilling methods. Their
method was based on the consolidation of several operations and a

full utilization of mechanisms.

In 1953 excellent results were achieved by the crew under
N. P. Butserovskiy, which in the course of one quarter drove a
orosscut with a section of 9 sq m for a distsnce of 314 running m
through rock with a hardness of 12 to 14 (according to professor
Protod'yakonov's scale), as against a monthly average of_ 20 m for

all of the mines in the ferrous metallurgy industry.

Mul ti stope and mul tiperforator drilling have necessitated
high speed mucking and timbering operations. The initiators of
high speed mucking and timbering up include the innovators, com-
rades Bondar', Grigorenko, Golubar', etc. Innovator S. G. Golubar',
whp 15 a deputy to the Supreme Soviet, Ukrainian SSR, differentiated
the jobs of timbermen and introduced multistope timbering. For the
2 orews of 16 men working under him, the work was divided up as

follows. Two workers brought up the timbers and other materials, 2

handled auxiliary operations, and 4 erected supports. Thanks to

correct organization and division of labor, S. 3. Golubar's orew

timbered up 1.6 km of workings during the first quarter of 1947.
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A mass movement for a changeover to advanced methods of
working on the part of entire collectives, that is, crews, units,

and shops, has developed in the postwar years.

At the end of 1952, upon the initiative of mining crew
foremen K. Vetoshkin and V. Russkikh of the Krasnoural'!sk Ore
Mining Administration, daily technological graphs of work cycles
were introduced at many mining enterprises, The daily greph co-
ordinates the work of all shifts, units, and crews in & clear manner,

and ensures an increase in labor productivi ty.

At the Kepital'naya Mine imeni Third International the crew
under comrade N. Kolesnev, working in 2 stopes, organized their
work in such a way that each shift was able to handle the mucking
work in one stope and the timbering in the other. In this way each
shift, while doing its own job, was at the same time setting things

up for the next shift.

Graphs of work cycles for stoping operations are shown in

figures 6a and 6b.

According to the graph shown in Figure 6a, 2 men on one
shift are working in 2 stopes. During the first 2 hours of the

shift these workers timber up one stope with fresh timber supports,

after which one of them drills the timbered stope while the other

picks up ore with a scraper in the other stope. Thus drilling and
mucking are completed in U4 hours, as a result of which one stope
has been prepared for blasting and the other for timbering up.

During the following shift the procedure is as before and

the cycle is recommenced.
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Under this kind of schedule the miners cover the whale graphj
3 oycles per day in 2 stopes. The output noms are overfulfilled

50% and more.

With the other graph, shown in Figure 6b, 3 men on a shift
work in 2 stopes. During the first 2 hours 2 miners in the firet
stope do timbering work, and during the next L hours they drill it
and prepare it for blasting with 2 perforators. The third miner
(a scraper operator) works in the other stope. Throughout the
shift re picks up ore with the scraper, and must finieh cleaning
up and preparing the stope for timbering. During the following
shift the cycle is repeated, but 2 miners work in the second stope
while me (the scraper operator) works in the first stope. The

graph provides for 3 cycles per day. If the schedule is adhered

to, the ocutpnt norms are overfulfilled 150% and more.

When work is organized according to a graph the crew's
working day is utilized to a maximum. The basic work accounts for
95% of the working time. Adherence to technological graphs for
stoping work substantially increases the labor productivity of the
miners and consequently their wages. A changeover to technological

graphs of work ocycles leads to improvement in production conditions.

The organization of complex crews for both stoping and de=
velopment work is one of the foms of advanced methods of working.
Crews of this kind handle the entire complex of jobs constituting
a completed cycle involved in mining the ore or in driving workings:
drilling, timbering, the tramming or loading of ore, laying mats,
and laying temporary track in developmend workings. The crew's
job usually does not include blasting or installing equipment in
the drift. These jobs are done by workers servicing the area as a
vhol e.
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In many cases however it would be advisable that the blasters
and machinists responsible for the functioning of the equipment be
included in the crew, in order to create a greater degree of material

interest on thelr part.

The makeup of a complex crew depends upon the volume,
character, and schedule of work., Usually there are from 4 to 12
men in a crew. Interchangeability and mutual assistance in the
work constitute the basic principle of the complex organization of
labor in the drift. Each crew member, having mastered the other
specialties related to his own, is capable of replacing another

worker in the crew on any kind of work.

The work of the complex crews at the Achisay Mine has re=-
sulted in a substantial increase in labor productivity. Between
1946 and 1951 the labor productivity per worker at the mine was
doubled, The crews under comrades Ayaybekov, Kalotayev, Zhumabekov,
etc achieved high productivity indexes. The fulfillment of the
yearly plan by individual crews is characterized by the following
data (Table 20).

TAHLE 20
FULFIILMENT OF THE YEARLY FLAN, IN PERCENTAGES
Crew 158 1949 1950 1951
Ayaybekov's 103 131 148 132
Kalotayev's 115 125 3 132

The postwar years have Jeen & great inorease in the impertance
of soclalist competition for raising qualitative indexes of work, for
reducing the labor input required for cperations, for improving the

quality of products, for reducing losses and the exhaustion of ore,

for the full utilization of all components contained in the raw materials

- 176 -
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and increasing the recovery of individual metals, for cutting costs

on operations, for reaching full rated capacity ahead of schedule, etc.

The development of socialist competition in the ore mining
industry has placed great demands upon the engineering technical
personnel of enterprises. The latter's task is one of organizing
the efficient and rationel servicing of working areas, the creation
of safe working conditions, the prompt organization of repair work

on equipment, etc.

In order that the practices of immovators be disseminated
to all workers, the former must be studied systematically. To this
end the method suggested by Kovalev, an engineer in the textile
industry, is being used at meny enterprises. This method consists
in the following. The methods of individual advanced workers are
studied by means of time studies and photographing the working day.
The best methods, those which ensure a high productivity with a
normel rate of work, are selected and then teught to all workers at

the enterprise.

The employment of engineer Kovalev's method at the Degtyarka
Mine showed that several potential means were available at the mine
for increasing the labor productivity of the development drillers
and the timbering crews in undergrownd track laying work, in timbar

haulage in the mine, and in the auxiliary shops.

Thus the time studies made on the work of 2 leading drill

runners, P. F. Kovyasin and T. G. Lebutin, brought to light con-

siderable differences in the methods of drilling with colﬁ%n‘n

drills mounted on BK-2 drill carriages.
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By means of eliminating the diagonal shifting of the drill
hammer when changing from one row of blustholes to another, drill
runner Kovyazin achleved a greater saving of iime than Labutin.
For example, in drilling & stope in a 2-track crosscut with a sece
tion of 14 sq m he consumed only 52 minutes end LB seconds. Also,
comrade Kovyazin saved time in shifting to a new blasthole, com-
bining a part of this operation with the drilling of the new hole.
Combining operations in this way, comrade Kovyazin saved 20 seconds
in shifting to each new hole, which on the 50 blastholes in the

stope in the crosscut meant a saving of 16 minutes and L0 seconds,

At the Magnitogorsk Mine Kovalev's method was used to study
the methods of the basic production workers, that is, the excavator
operators, the drilling rig operators, the drill runners, the

track repair workers, etc.

The advanced working methods which had been studied and
disseminated were discussed at shop technical meetings. Then,
diagrans of advenced methods or technical instructions were drawn

up for each speciali ty.

The innovators whose methods are being studied give
lectures, and schools of innovators are organized whose directors

teach advanced working methods to other workers on the job.

The dissemination of work practices is also effected by means
of organizing schools, training centers for masters of socialist

labor, individual study on the job, eta.

The noms for the utilization of equipment, and norms for

the expendi ture of working time, are pexio&.chlly revised on the

basis of work practices. Progressive norms mobilizing the

9178-
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collectives of enterprises for the fulfillment and overfulfillment
ag‘ state plans as regards both the increase in volume of production

and labor productivity are established in this way.

The party and soclal orgenizations at the mines are in
charge of developing socialist competition and disseminating the
practices of innovators. The practices of the best workers, of
production innovators, are widely publicized in the central and

local press.

Creative collaboration between the workers of science and
industry has been strengthened in the course of socialist competi-
tion in the postwar perlod. The collaboration between scientists
and production innovators is enriching science with practical ex-
perience and at the same time ensuring the successeful application

of scientific achievements in socialist industry.

Production Organization and Technical Norming

Bfficient production organization is a condition precedent
to an increase in labor productivity. The full utilization of
the capacities of equipment and of working times requires rhythmic
work on the part of all production links, the prompt supplying of
nmaterials, and timber supports, the uninterrupted funetioning of
auxiliary and ancillary shops (the compressor shop, the drill repair
shop, etc) and transport, prompt planned preventive maintenance work,

etc.

In 1953 time losses for the development drillers at the
Krivol Rog mines due to poor preperation of drifts, lack of coordin-
ation in the supplying of msterials, bits, and campressed air, un-

satisfactory organization of transportation, etc, amounted to 15-25%.
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In the second half of 1952 time losses for the miners at
certain Urals mines due to a lack of materials and tools and to

poor ventilation amounted to 25-30%.

At mining enterprises the coordination of the work of the
different production areas is ensured by means of its organization
on a planned basis. Not rierely yearly operational plans, but
monthly and dsily plans as well, are drawn up at mining enterprises.
The pmipese of these plans is the coordination end strict integra-
tion of all production processes in order to fulfill the plan for
mining work. Dsily technological graphs, which include control
technical indexes as regards the volume and rate of work en a shift
basis, create the conditions necessary for setting up opera tional
control over the progress of the worke. Strict adherence to the

schedule obviates the possibility of idle time.

Complex crews consisting of 6 men were organized at a mine
where a large deposit of copper pyrite was being worked, in order
to organize the mining of ore from interstope pockets by the slice
caving method. The crews' duties included all operations (drilling,
timbering, mucking, laying flooring) except for caving in the worked
out strips. The crews worked in one or 2 stopes with a section of
7 sq m each. The coef ficlent of hardness of the rock was 10 (en
professor Protod'yakenov's scale). The lencth of the working day

was 6 hours.

The advanced orews of comrades Salakhov and Sushchov, which
had organised their work according to a graph, achieved reductimns
in expenditures of time per cycle amounting to 12=14%, and frem 90

10 59.2 minutes (comrede Salakhov's orew) per cu » of ore mined.

The work done by these crews during October 195k is chamcterised

by the following figures.
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Index F. Salakhov's crew A. Sushkov's crew

Monthly quota for mining ore, in cu m 600 550

Ore mined, in cu m 983 722
Headway, in running m 1i0 103
Labor productivity per worker, (per shift),

incum 6.07 L.9
Fulfillment of output norm, in % 223 199
Number of cycles completed 100 86
Advance of drift per cycle, in m 1.4 1.2

Volume of ore mined per cycle, in cum 9.8 8.l

Having studied the practices of the leading crews, all of the
crews at the mine which were engaged in mining isolated pockets of
ore achieved substantial increases in labor productivity and in the

productivity of the drift.

4t the Magnitogorsk Mine one graph covers the entire complex,
the pit, the dump, the conoentration plants, etc. The operational
administration of the whaole plant is exercised through a dispatcher
who has radio conmunications with the excavator operators and the mine
locomotive operators. The efficient administration of the work of the

mine is ensured by daily and weekly graphs.

The orgenization of dispatcher services at mines is of
impertance in ensuring the fulfillment of the schedules. The dis-
patcher service exercises direct control and supervision over the
work of all of the basic links of the mine, including stopinE and
development work, undergeeund and surface haulage, hoisting, wntila-

tion, electric power system, etc.

The basic task of the dinpatcher is to keep a systematic ocheck

on the course of production precesses and to take prempt steps to

-l8l -
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prevent work interruptions, idle time, and other abnormalities.

To this end the dispatcher must be provided with the necessary
operational equipment and authority. Depending upon the requirements
of the situation, the dispatcher sends additional workers to the
area in question, transfers equipment, or issues organizational

technical instructions.

The quality of the operationgl work of the dispatcher
service is ensured by telerhonic communicatione and by other
technical equipment, including switchboards where the apparatus
of dispatcher control is assembled. The broad employment of the
dispatcher system is one of the preconditions to the wuninterrupted

functioning of a mine in accordance with an established schedule.

Technical norming i§ of great importance in increasing labor

productivi ty.

Technical norming is a method of studying and analyzing
production processes, in order to more effectively utilize all pro=

duction resources and to establish technically sound norms.

Technical norming includes (a) a study of the structure of
production processes, (b) a classification of working time, (c)
methods and techniques for analyzing working time, (c) calculating
progressive output norms for workers and norms for the productivity

of equipment and machinery.

State plans must be based on progressive norms, and not on

arithmetically average nomms.

Arithmetically average norms are the averags nerms which have

actually been achieved in production by all workers.
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Advanced norms are the noms attained by advanced productien

workers.

Progressive norms must come as close as possible to advanced
norms, and must mobilize the entire collective of workers at the
enterprise for the mastery of the working methods of the advanced

workers and the norms attained by them.

The purpose of technical noming is to work ou£ on a
scientific basis technical norms which establish the amount of labor
to be expended on individual operations or on the production of a
unit of production. The fixing of progressive technical norms pro-

motes the optimum utilization of machinery and equipment.

Under capitalism, technical norming is a means of stepping
up exploitation and of the unchecked intensification of the labor
of the workers so that the capitalists can obtain maximum profits.
Under socialism, technical norming subserves the better organization
of labor, increasing labor productivity on the basis of a more ef-
fective utilization of equipment, and applying the best advanced
methode and procedures of production innovators. The inorease in
labor productivity achieved in this way is concomitant with a lightening
of the workers' labor. Specifically, the mechanization and automation
of heavy and labor consuming jobs are being widely introduced. All of
the workers have a material interest in raising labor producﬁvity,
since this constitutes a very important mesns of improving the well-

being of the Soviet people.

Technical norming plays an important role in the socialist
orgagization of labor. In the absence of technical norms it would
be imposasible t have a planned oooﬁomy. Technicsl norms serve as
a stimulus to the laggards up to the level of the advanced workers.
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All of the main sections of the plan for an ore mining
enterprise are based on technical norms. The number of workers
and the payroll fund required are based on technical output
norms. The number of equipment units is based on progressive norms

for their utilization.

At the outset of the Second Five-Year Plan the TsK KPSS and
the Soviet Government discovered substantial shortcomings in the
procedure for establishing technical norms for mining work. These
included the complexity of the methods for establishing technical
norms; the tendency to take into account in the norms even negli-
gible peculiarities and deviations in the state of the rock being
minedy disparities in norms for identical kinds of work; a prepone~
derance of experimental statistical norms; and a reluctance on the

part of technical supervisors to participate in norming work.

The July Plenum of the TsK KPSS (1955) pointed out that there
were greave shortcomings in the organization of technical norming.
The practice of establishing minimized, so-called experimental
statistical, output norms was being widely employed at numerous enter-
prises. Because of the fact that the wage schedules and rates were
obsolete and lagged behind the rising wage level, output norms were
not being established on & basis of the achievements of technology
and the practices of advanced workers, but were being artificially
adjusted to the wage level which had been reached. Even today a cone
siderable part of the norms at many mines, especially in the auwxiliary
shops, are experimental statistical norms. For example, in 1953 at
the Sadon Ore Mining Administration, more than $0% of the output norms
in the awdliary shops were .;pgruental statistical norms.

Success in the fulfilling snd overfultilling of state plans

.
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is something which is decided by human beings. The plan must be
based on the achievements of the leading workers, engineers, and
techniclans who, through their creative labor, point up the tremendous
possibilities for attaining progressive norms for the utilization

of machinery snd equipment, and thereby ensuring the overfulfillment

of state plans,

The establishment of progressive norms and the elaboration
of plans containing organizational technical measures for their
introduction constitute a condition precedent to raising labor pro-

ductivity.

Wages
The correct organization of wages is a very important

material stimulus to raisinyg labor productivity.

Under socialism wages are an expression in monetary form
of the worker's share of that part of the social product which the
state pays out to the worker or employee in accordance with the

quantity and quality of the labor of each worker.

"From each according to his abilities, to each according to
his labor® such is the principle of socialism. Adherence to this
principle requires that skilled labor be paid for at a higher rate
than unskilled labor, that heavy labor be paid for at a higher rate

than light labor. The principle of socialism is chmpletely income

patible with wage levelling. .

The Eighteenth Party Congress emphasized in its resolutions
the necessity of a strict application of the principles of wages
relative to the quantity and quality of work. The congress demanded
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atrictvand consistent implementation of the principle of the material
encouragement of those who work well, manifested in the form of a
specisl wage system for workers, a premium system for executives, and
in the form of better wages for skilled workers than for unskilled

workers.

At the July Plenum of the TsK KPSS it was noted that there
are several shortcomings in the organization of wages. The current
wage scale does not provide for the requisite differences between
the wages of workers with different degrees of skill, nor for higher
wages for labor performed under difficult conditions. There is a
sharp disparity between the wage scale and the actual wages. Variocus
corrective comfficlents for wages have come into wide use. The
Plenum of the TsK KPSS directed that these shortcomings be eliminated
in 6rder to achieve a constant increase in labor productivity in
industry and on that basis to ensure a constant growth in the real

income of workers and employees.

The aim of socialist production is the maximum satisfaction
of the constantly growing material and cultural needs of the entire
society, Therefore in the USSR the real income of the workers is
constantly increasing. The chief factors msking for an increase in
real wages are the constant growth and perfection of socialist pro-
duction, the rise in labor productivity, the complete absence of
unemployment, the systematic reduction in prices of consumer goods,
the improvement of the cultural technical level of the workers and

of their skills, the improvement of housing conditiocns, and the large

sums allocated by the state and social organizations for sociocultural

measures.

In addition to the quantity and quality of labor, the national
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economic importance of the given branch of industry, the importance
of individual kinds of production within the branch, the specific
conditions in the region where the enterprise is located, and the
difficul ty and harmmfulness of the work are taken into account in

establishing the wage level.

The ore mining industry, as a leading branch of the national
economy of the USSR, has a higher wage level than the average level

for industry as a whole.

Higher wage scales have been established for enterprises
located in the east, the north, and mountsinous regions, in order
and to
basis. Several kinds of extra pay and privileges in connection
with the payment of compensation for temporary disability, pensioms,
etc have been established for workers in the ore mining industry.
Within the industry workers in the leading specialities and piece

workers receive higher pay than other workers.

The wagzes of workers at mining enterprises in various
specialities and with varying degrees of skill are established on
the basis of current wage systems. The wage system is made up of

wage scales and wage rates.

A wage and qualifications handbook is an indispensable

element of a wage system.

For each trade and each category of skill, the wage and
qualifications handbook givee a dencﬁption of the elements and
characteristic aspects of the job, shows the amownt of formal
lmowlédgc and production skill roéuired, gives examples of indi-

vidusl jobs, defines the worker's responsibility for the quality of

the work, and indicates the category assigned to the trade in question.
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The wage and qualifications handbook covers all trades and

jobs in the given branch of industry. A worker's trade is a pere

manently specialized production activity requiring specific know-

ledge and professional skills.

The level of skill of labor is determined by the degree of
its complexity, precision, and sutonomy, and by the consequent
special technical and practical treining. A worker's qualifications
mean the degree of skill in working anc the extent to which he has
mastered both practical skills and theoretical knowledge in the

sphere of the given trade.

For example, in the case of a drill runner using a machine
drill for blasthole drilling, the wage and qualifications handbook
states that his responsibilities include inspecting and preparing
the stope, laying out and drilling the blastholes, lubricating the
hemmer drill (perforator), changing bits, and clearing out the blaste
holes. A drill runner must know the design and operating principles
of several types of hammer drills and automatic feeding devices and
the regulations governing their maintenance, the physical properties
of rocks and the conditions under which they are deposited, the
mining systems in use at the mine, systems for the best layout of
blasthole rounds, how to do blasting work, and accident prevention
regulations. A drill runner should be able to dismantle and assemble
harmer drillsj to use various devices to facilitate drilling, in
particular, to use automatic feeding devices; to select the pattern
for a round of blastholes in accordance with the stoping conditions
and the physical proporties of the rocks and to distinguish country

rock from the ore mass.
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A drill runner is responsible for the working out of a vein

and for the complete removal of the ors, for conforming to the reg-

ulations governing operations and accident prevention regulations,
and for safeguarding the drilling bits. Category 8 is assigned to

drill runners.

The pugpose of the wage and qualifications handbook is to
ensure that the appropriate category in the wage scale is assigned
to normed and evaluated jobs, and also to individual workers, in

accordance with the skill and hardships involved in the work.

A wage scale is a scale of the ratios between the wages of
workers in different categories. Wage scales are characterized by
the number of wage gdtegories and the magnitude of the scale coef-
ficients. The wage scale established for the wages of production
workers in the basic shops of ore mining enterprises has 10 scale
categories. That for workers in auxiliary shops and those engaged
in geological surveying work has 8 categories, and that for con-

struction workers has 7 categories.

The ratio between the wages of workers in different trades
and with different degrees of skill, depending upon the category
established for them, is measured by the scale coefficient. A
specific scale coefficient is fixed for each category, with the co-
efficient of one being assigned to the first category in every wage
scele. As the category number rises, the scale coefficient increases.
The rates for the remaining categories are determined by multiplylng
the rate for the first category by the appropriate coefficient. A

wage scale for production workers in the basic shops of the ore

mining incustry is shown by way of illustration (Table 21).
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TABLE 21
WAGE SCALE FOR ORL MINING IETERFRISES
I III v
l.u3
0.16

absolute differences represent the arithmetical differe

ence between the scale coefficients for continguous categories. The

relative differences are determined by the ratio between the absolute

catagory difference and the preceding scale coefficient, in percentage.

For example, the absolute difference betseen the scale coeffi-

clents for the seventh and sixth categories is 0.38, while the relative

difference

between the seventh and sixth categories is:

0:38 . 100 = 19.2
e 9.2%
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This ratio characterizes the degree of increase in scale co-

efficients in going from the lower category to the higher.

In the given table, the ravtio between the coefficients for

the lowest and highest categories is l:i. However this ratio has
been changed somewhat because of the inclusion in the 1947 wage
scales of cost~of-living increases, owing to the change in planned

prices of food products and industrial goods.

The progressive increase in the scale coefficients from the
lowest category to the highest stimulates the workers to improve

their skills and the level of their technical knowledge.

The wage scale determines the amount of pay a worker recelves
per unit of time (hour, shift, month). 1t is the usual practice to
fix a wage rate for category I and determine the rates for the other
categories by multiplying the rate for category I by the scale co-

efficient for the category in question.

Two basic forms of wages are employed in industry, plece
wages and time wages. With the piece rate form, 2 main systems
are used, straight unlimited piece wages and progressive plece wages.
Under the time wage system there is straight time and premium time.
Piece wages 1s the basic form of wages in the industry of the USSR,

including the ore mining industry.

Today more than 70% of all miners are under the plece rate

wage system.

With the plece rate system a worker's esrnings are found by
multiplying the volume (quantity, weight, etc) of work done by the
plece rate:

x'mv‘
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vwhere x -- worker's earnings, in rubles;
m -- plece rate per unit of output, in rubles;

volume of work done in corresponding units.

The piece rate per unit of work is found by dividing the wage
rate per unit of time (shift, hour/ by the output norm established
for the same unit of time. In those cases where the norms are es=-
tablished in units of time, for example, the number of hours or
shifts per cu m of development work, the worker's rate is found by
mul tiplying the rate per unit of time (shift, hour, minute) by the
amount of time taken as a norm:

m=H T,

where L -- time nomm per unit of output (in shifts, hours, or minutes);

T -- worker's wage rate per unit of time (shift, hour, or minute).

The wage rate for a pleceworker is higher than the wage rate

for a time worker.

The plece rate system provides the worker with a material
interest in raising labor productivity and increasing the output

of products per unit of working time.

The progressive piecework wage system stimulates a rise in
laber productivity to an even greater extent. The essence of this
system is that payment for output is based on several differentiated
rates. For the base there 1s one rate, and for output above the
base there ai‘e increased, progressively growing rates. The monthly

TR Ay b

output norm for the worker in question is itaken as a base.

At ore mining onﬁz-prises the progressive piecework system

igunedd-chiefly for workers in the leading trades engaged in gee-
logioal _survqi.ﬁg,nork, mine construction vork, development work,
and stoping.
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One of the scales in effect in the copper mining industry
for workers in the stoping group in actual mining operstions is

shown by way of example (Table 22).

TABLE 22
SCALE OF PROCRESSIVE WACES FOR WORKERS IN THE COPPER TNDUSTRY
Percentage of Rate Increase in % beyond the Overfulfilled Part of
fulfillment the norm, beginning with the first % of overfulfill-
of output norms ment, where the monthly plar is fulfilled
up to 110% above 110%
From 100 to 120 60 70
From 120 to 135 120 Lo
From 135 to 150 220 250

Above 150 320 350

Where the plan for the drift or the unit is not fuifilled,

the amount of progressive wages is reduced by 50%.

This kind of progressive piecework wage system creates for
the worker a material interest not only in overfulfilling norms
but in overfulfilling the plan, since the level of progressive in-

orease in rates depends upon both of these indexes.

The chief faoctors ensuring the effectiveness of the progres-
sive plecework system are the following.

(1) The existence of technicslly based output norms for
jobs paid for at progressive rates.

(2) The use of the progressive piecework system in the
leading and decisive areas of work (stoping and other underground
work) which determine the fulfillment of the production plan by
the mine.

(3) The prompt and accurate accounting of the actual output

of the workers who have been put on a progressive plecework basis.

J
/
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The economic effectiveness of using the progressive wage
system, because of its effect on production costs, may be detere

mined by the following calculation.

At 2 certain mine, prior to the introduction o
gressive piecework system, one million t of ore was being mined
every year. The per t cost of the ore was 40 rubles, including
6 rubles in wages for thé workers scheduled for transfer to the
progressive wage system. The overall production expenses of the
mine included so-called "permanent expenses® amounting to 25
million rubles per year. Of the payroll fund 8.6 3 went for
social insurance, and the workers averaged 100% fulfillment on
their output norms. Following the introduction of the progressive
wage system the workers began to average 125% fulfillment on their
output norms, which resulted in a 25% increase in production, and
the workers began to receive extra progressive pay based on the
scale with a coefficient of K-3. Under these conditions the re-

sults of introducing the progressive wage system will be as follows.

Yearly productiont 1,000,000 * 1.25 = 1,250,000 t

Yearly savings on fixed expenses:
25,000,000 .. 25,000,000

(_i*m I,E;ﬁ,ow) * 1,250,000 = 6,250,000 rubles
L

Extra pay to workers under progreseive wage system:
6 * 1,000,000 * 0,25(3-1) = 3,000,000 rubles
Extra social insurance payments:
3,000,000 * 0,086 = 258,000 rubles
Mine's annusl savings minus extre social insurence payments
and extra wages:
6,250,000-~3,000,000-258,000 = 2,992,000 rubles, or

per tt

%‘%%:% = 2,39 rubles.
]
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Reduction in cost as a result of using progressive wage

system: ._.E_....._.2°3(9) 6100 = 5.98%

s

This example shows a reduction of 5,98% in production

costs as a result of cutting fixed expenses per t of ore mined.

This method of calculation may be used both for preliminary
calculations in plsnning progressive norms and for analyzing the

effect of current progressive piecework systems on production costs.

At ore mining enterprises using the piece rate wage system,
either an individual or a crew wage system is employed, depending
upon the orgenization of e system and the possibilities for keep~

ing books on the resul ts of the work.

The individual wage system is used in those cases whers the
results of the work of each individuesl worker are subjected to pre-
cise measuring and accountability. Under these conditions, this
system is the most desirable, since it creates a material interest

on the part of each individual worker in the results of his work.

The crew wage system is employed in those cases where,
because of the conditions of the production process, the work is
done on & collective basis. The crew wage system is established
in order to create a pommon meterial interest in the final results

of the work of all members of the collective (orew).

In the case of crew work the earnings are distributed among
the members of the crew in proportion to the wage rates and the

time worked by each crew member in the course of the pay period.

For the fulfillment end overfulfillment of established plans

for stripping, stoping, development work, and mine construction vork,
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workers in the leading trades at basic shops, shafts, pits, and mines
receive, in addition to their basic earnings computed on the baais
of the progressive piecework system, a collective premium for all
production turmed out above 90% of the monthly plen quota. BEach
it of production (t, running m, etc) produced above 90% of the
monthly quota is paid for on the basis of a double collective rate,
but the amount of the collective premium is distributed only among
those workers who have fulfilled their monthly output noms 100%

and more.

Time wages are paid for work that cannot be normed. Such
vork includes, for example, the work of blasters, holst operators,
slectric power station control board operators, compressor
operators, etc. The wages for work of this kind are determined by
the wage rate for the category established for the specific job
(for the worker in the given trade) end by the number of hours or
shifts actually worked. The lack of any correlation between the

pay and the labor productivity is a serious shortcoming of time wages.

In order to stimulate the activity of time wurkers, premiums
are psid for the quality of their work, promoting fulfiliment of
the plan. All time workers serving vital units of the mine upon
whom the fulfillment of the plen for production of ore depends
directly, come under the time premium wage system. This kind of
premium is ususlly paid to workers in such trades as biasters, top
cagers, ore hoist operators, compreasor operators, and operators
and repair machinists who operate and repeir uhderground equipment.
Premiums are paid in amounts of up to SO% of the monthly wage rate
for fulfillment of the monthly plen for the shop and for quality ac-

complishment of work, and up to 25% for overfulfillment of the plan.
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These premiums are paid where there is fulfillment and overfulfill-
ment of the plan for production, development work, and mine con=-
struction work; for operating units and equipment without accident
or damage; for good repair work; and for savings on power, materials,

etc.

L system of salaries is used in paying for the work of execu=
tives and engineering technical workers in the ore mining industry,
as is the case in other branches of the national economy. The size
of the salary depends upon the complexity of the job and the re-
sponsibility involved, the worker's background, the size of the
enterprise, the degree of mechanization of production, etc. In
addition to salaries, a system of premium payments has been estab-
lished for executives and engineering technical workers. The size
of the premiums depends upon the position held, the size of the
unit or enterprise, and the extent to which the plan has been over-

fulfilled.

For example, the following premiums have been established
for various categories of workers and groups of enterprises in the
case of workers at ore mining enterprises of the nonferrous metal-

lurgical industry (Table 23).

Other engineering technicel workers and employees who have
actively contributed to the fulfillment and overfulfiliment of the
plan, to an increase in labor productivity, and to a reduction on
production costs are awarded premiume by the director of the enter-

prise. Up to 25% of the total amount of premiums to be paid to

engineering technical and economie workers is used to pay premiums

to these workers.
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TABLE 23

SIZE OF PR.:MIUMS PAID IN ADDITION TO SALAKI IS, IN %
Grfups of Enterprisesl -
For Fulfillment For Each % of Over- For Fulfillment

of the fulfillment of the of the
Position Monthly Flan Monthly Plan Monthly Plan

Director and chief engineer up to 56 up to 6 up to LS

Superintendents of shops,

departments, and services up to 4§ up to i, 5 up to 37

Deputy and assistant
director, assistant
superintendents of

departments and shops up to 37 up to 4 up to 30
II III
For Bach % of Over- For Fulfillment For Bach % of Over-
fulfillment of the of the fulfillment of the
Monthly Plan Montly Plan Monthly Plan
Director and chief engineer up to 4, 5 up to 37 up te 4
Superintendents of shops,
departments, and services up to L up to 30 up to 3
Deputy and assistant
director, assistant

superintendents of

departments and shops up to 3 up to 22 up to 2

1 Enterprises are assigned to groups on the basis of their yearly

productivity. Mines with an annual production of less than
50,000 t of ore belang in Group IIX. Those with a production
of 50,000-150,000 t belong in Group II. And those with an
annual production of more than 150,000 ¢ belong in Group I,
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Section 2. Planning Labor and Wages

The wages and labor plan is a part of the branch plan for
the ore mining industry. It shows ¥hat portion of the labor re=-
sources is allagated by the state for the development of the branch

in guestion.

The labor plan contains an estimate of the manpower required
to fulfill the plan established by the govermment for the mining of
ore, for exploration work, for development vork, for construction
work, and other work. The labor productivity rate established by
the plan serves as the basis for calculating the quantity of manpower

required.

The labor plan specifies the average wages for individual
categories of workers (blue=collar workers, ITR [Inzhenero-
tekhnicheskiy rabotnik -- engineering and technical personnell, white-
collar workers, and housekeeping persomnel ) and the payroll fund} and
it makes provision for methods of recruiting, training, and improving
the skills of workers and for measures to improve their living and
working conditions (housing and communal construction, labor protec-

tion measures).

Individual labor plans are drawn up for the industrial
enterprise, for the nonindustrial establishments under its adminis-

tration, and for capital construction.

An industrial enterprise includes basic, suxiliary, and
ancillary shops, a8 warehouse system, and other establishments con-
nected with the basic production activity of the enterprise. The
nonindustris)l establishments include housing and public facilities,
outside transportation faoilities under the administration of the

enterprise, and sociocultural institutions. The honin_duatrhl activity

of the enterprise includes capitsl repairs to bulldings and structures.
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Planning Labor Productivity

The level of labor productivity is & very important plan index.
The planned level of labor productivity determines all of the other
sections of the labor plan, including the number of workers needed to
fulfill the production program, the plan for selecting and training
personnel, the average wages, and the payroll fund. Therefore, the
measures required for a constunt increase in labor productivity must

be elaborated in the plans.

Only the level of expenditures of working time by workers at
the given enterprise or in the given branch of industry (expendi tures
of 1ive labor) are taken into account in planning the increase in
labor productivity. The reduction in expenditures of embodied labor
(materials, power, stc) is taken into account in other sections of

the plan (the plan for cutting costs, etc).

Labor productivity is characterized by the quantity of pro-
ducts turned out by a worker per unit of time, or the expenditure

of labor per unit of production.

The first index is computed with the foimula:
- P
I
where \'\1 -- output of products by the worker per unit of timej
P -- output of products for the entire period;

T -= quantity of labor expended during the entire period.

The formula for eomputing the second index is:
T\2 = % 3
where T\g-- expenditure of labor per unit of production, expressed in
units of time. The denctation of the symbols P and T is

the same as in the preceding formula.
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On the branch level, labor productivity ies ordinarily

planned in 2 units of messure, physical and monetary.

Labor productivity as expressed in physical units is deter-
mined by means of dividing the yearly or monthly plan for ore pro-

duction by the average number of production workers on the payroll.

At enterprises of the ore mining industry it is the usual
practice to determine the physical unit of measure for labor pro-
ductivity on a separate basis for stoping, development, and timber-
ing work. This is necessary because of the varying degrees of
labor input for these jobs. The average labor productivity for
mining enterprises as expressed in physical units is computed on
an average per industrial worker in the mine, for a drill runner,
for a group of miners working in the drift, and for one underground
worker. Computation in monetary terms makes it possible to deter~
mine the dynamics of labor productivity not only for production of
the basic product, ore, but for all of the work of the enterprise,

including services on the outside, and capital construction.

The basic index of labor productivity in the ore mining in~
dustry is physical measurement in t of ore per worker at the mine
(with only the industrisl production group of workers being taken

into account).

Preparation of the branch plan is begun several months prior
to the commencement of the period being planned for. The quota for
the increase in labor productivity is given in % of the actual
yearly average level for the preceding year. Therefore, in order

te establish the planned quota for increase in labor preductivity,

it is necessary fint’ of all to analyse reported data on the pre-

viously attsined level of labor productivity, on the fulfillment of
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current output norms, and on the level of mechanization of individusl
processes and the utilization of individual units of equipment, and
data on the skills of workers, on the balance and losses of working

time, etc.

It 18 essential to ascertain the achievements of the leading
enterprises, shops, and production innovators, in order to establish
on this basis progressive indexes of labor productivity and to study

the possibilities for applying them at other enterprises.

In planning the incresse in labor productivity, it is neces-
sary to take into account the effect of all factors which determine
it (the mechanization of processes; the improvement of existing
systems of exploitation and the application of new, more effective
methods of exploitation; the growth in the volume of production;
changes in natural conditions, ete). It is also necessary to take
into account changes in the nature of the work (the ratio between

development workings and operational workings, etc).

On the basis of the analysis of the reported data, measures
are planned for the further mechanization of processes, the improve-
ment of systems of exploitation, the elimination of losses and idle
time which occurred during the reported period, etc. The planned
measures for increasing labor productivity must be assigned to specific

periods of time and specific responlibla personnsl.

The effect of individual factors on the degree of increase
in labor productivity should be substantiated by means of sn ap-

propriate calculations

For example, in the ,courée‘ of the reported period, the process

of loading ore has been mechanized UO%. The plan calls for an increase
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of up to 70% in the mechanization of this phase. This will meang

that 20% of the workers engaged in loading ore will Dbe made avail-
able for other work. If the number of workers engaged in loading
during the reported period amounted to 25% of the total number of
workers, the increase in the lsbor productivity of the vorkers (P)

because of the mechanization of loading will amount to 5.26 ac-

cording to the following calculations

- 100 . s -
P YR ID) 100-100 = 5.26%
100

Let us consider another example. Owing to improved utili=
zation of the produection capacity of a mine, there has been a 0%
increase in the amount of ore mined. This means an incresse of
labor productivity at the mine, even if there has been no changs in
the labor productivity of the stoping workers (that is, if the
number of these workers has increased accordingly), since a consi-
derable part of the workers at the mine (those engaged in drainage
work, ventilation, hoisting, }znaint.enance of the workings, illumin-
ation work, plus the executives and a considerable part of the per-
sonnel concerned with maintenance of general mine structures, electro-
mechanical, and repair shaps, etc) remains almost unchanged regardless

of the level of productivity of the mine.

In the case of an increase of 20% in the amount of ore mined
where there is a permsnent elecment of service and ancillary personnel
amounting to 35% of the total number of workers at the mine, their
productivity increases 6.2%, as detemined by the following calculation:

P= mrlmlw = 6.2%
increase in labor productivity, in %;
coefficlent of increase in ore productions
coefficient for permanent -clemanf of service personnelj

coefficient for variable element (1-0.35 = 0.85).
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\

%hen the increase in labor productivity for individual

— EPE—

groups of workers has been calculated, the overall increase in

labor productivity for the mine as a whole is determined.

Planning the Number of Workers and luployees

The purpose of this section of the plan is to determine the
number of workers and employees needed to fulfill the production
progrem on the basis of the increase in labor productivity estab-

lished by the plan.

For the ore mining industry as a whble, the number of
workers and employees is planned separately for the following
groups: (1) industrial production personnel in the ore mining
industry; (2) industrial production personnel in other braxnches,
in auxiliary and ancillary establishments (production of electric
power, building materials, mining machine building, central mine
repair and electromechanical shops, agricultural enterprises, rail-
road and centralized truck and animal drawn transport)s (3)
personnel engaged in the capitel repairing of mine workings, build-

ings, and equipment.

The number of industrial production persannel is determined
in the plan by the following categoriest (a) workersj (b) engineer-
ing and technical workers (ITR); employeesj (c) housekeeping
personnel (MOP)j (d) guards; (e) apprentices working under indi-

viduals or in crews.

In the case of nonindustrisl persennel (transport, housing

and public faoilitieﬁ, etc) the oversll number of workers is deter-

mined without a breakdown into categories.
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The final determination of the number of workers required
for the branch is made on the basis of data from the plans of ine

dividual enterprises.

The determination of the number of basic workers at an
enterprise must be based on the expenditures of normed time on the
assigned quota and the distribution of workers by working areas.
Taking into account the possibility of overfulfilling the established
noms, it is necessary to decreasc the planned number of workers in
accordance with the anticipsted overfulfillment of the norms. For
example, if the output norms are to be overfulfilled 20% at the given
enterprise, the number of workers musi be reduced 16.5% in the plan:

100 - %—g—g + 100 = 16,7,

The plan must also provide for an increase in labor pro=-

ductivity owing to an upward revision of output norms.

In addition to their overall requirements for workers, entere
prises determine the number required for individusl specialities.
For example, in the case of ore mining enterprises it is necessary
to determine the number of workers by individual groups (drill
runners, stopers, all workers engaged in underground work, etc) and
to keep the correct ratio between individual categories of workers.
Failure to provide an enterprise with a sufficient number of workers
in the leading trades leads to nonfulfillment of the plan as regards

both production output and labor productivity inerease.

In determining the planned numbsr of workers, it is necessary

to take into acoount changes in the budget of working time and the

coefficient for the regular staff of workers.

The budget of time for the work actually done by a worker
is less than calendar time. Days off and holidsys, together with
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days not worked because of regulsr vacations, illness, and for other

good and sufficient reasons, must be deducted from calendsr tima.
The balance of working time is shown in Table 2k.

TABLE 24

BALANCE OF WORKING TIME

Elements of the time fund Plan Period

Celendar number of days in the year g 365
Nonworking time:

Days off

Holidays
Number of working days in the year (theoretical working

time)

Time Off
Regular and supplementary leave 22.5
Illness 3
(arbitrary)
Pregnancy and matermnity 0.9

(arbitrary)
Public and official duties 2

(arbitrary)
2

Other authorized absences 3
Total time off 34 30.9
Working time in days for the period (effective working time) 273 276.1

The number of werkers on the permamint payroll of the enter-
prise is always greater than the officlal number of workers parti-
cipating in the production process Trom dey to day, since a part of
the former are on regular leave, are on sick leavs, or are absent

for other reasons.

On the basis of the effective working time established in
the plan, one determines the extent to which the mmber of workers
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on the regular payroll sheuld exceed the number actually on the job.
This is determined by the ratio between the number of days of work
at the mine as per the plan, and the plamed number of working days
for the workers. In the above example of a balance (Table 37) [sic]
the coefficient for converting from the number of personnel on the

Job to the total number of personnel on the payroll is 13ll:
307

= 1.11.

If the mine worked uninterruptedly throughout the year, this
coefficient would bes
365 .
T l.32.

.

The average yesrly productivity per working day for one
worker is determined as an average weighted value, taking into ac~
count the nurber of individual production groups of workers with

vorking days of different lengths.

Owing to the fact that underground and surface workers have
vacations of different lengths, calculations of the balance of

working time are made on a separate basis for these 2 groups.

In plsnning the number of workers in auxiliary departments
and the number of ancillary workers in basic shops it is essential
to check the norms carefully and to reduce the incidence of this
group to a maximum by means of mechanizing auxiliary opserations,
combining trades, etc. A reduction in the proportion represented by
this group means an increase in labor productivity for the mine as a
whole, even 1f there is no change in the labor productivity of the

basic workers.

The following arbitrary example illustrates the effect of the

structure of the labor force on labor productivity (Table 25).
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TABLE 25

EFFECT OF THE STRUCTURE OF 7"HE LABOR FORCE ON LABOK PRODUCTIVITY

Index Reported Planned
Total number of workers at the mine,

including: 1,000

Production 800

Ancillary 200
Yearly production in wholesale prices,

thousands of rubles 20,000 20,000
Average output per worker, rubles 20,000 21,734
Productivity increase owing to decrease

in number of ancillary workers 100% 108.7%

A reduotion in the incidence of ancillary workers from 20
to 12% meant an 8.7% increase in labor productivity for the mine

as a whole, according to the calculation:
(20-12) * 100 = 8.7,

In planning other categories of workers (ITR, employees,
and MOP), it is essential to be guided by the approved personnel
complaments, making the appropriate adjustments necessitated by a
possible consolidation of shops, units, shafts, and other enter-
prises, an increase in the amount of technical squipment available
and the amount of electrical equipment supplied to the enterprises,
the rationalization of the administrative structure, the simplifi-

cation of accounting methods and reports, etc. As a rule, it is es-

sential to strive for a reduction in the incidence of these groups

of workers in the overasll number of industrial and production per-

sonnel .
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In his speech before the Conference of Industrial Workers
(Jenuary 1955), N. A. Bulgenin pointed out that reducing adminis-
trative apparatuses in industry and cutting their cost is an es-

pecially important problem at the present time.

The rapid rate of expanded soclalist reproduction, the con-
struction of new mines and the expansion of existing ones, require
the expanded reproduction of manpower. Therefore, the labor plan

specifies the additional requirements for workers and employees,

and the measures for meeting these requirements.

The additional manpower needs are determined by comparing
the requirements for individual groups of workers for the plan
period with the number of workers &s of the end of the current period.
To these requirements is added an additional number of workers to
replace those who will be on leave for purposes of taking training,
those who will be pensioned off, and those who will be absent for

other acceptable reasons.

The plan for the recruiting and training of personnel is
drawn up on the basis of these requipsments. Provision is made
for contingents of apprentices for basic groups and trades (drill
runners, mine support workers, operators of machinery and equipment,
etc). In addition to the plan for training new workers, a plan is
prepared for advanced on-theijob training by means of taking courses
at schools for advanced training and schools teaching advanced vork-

-
ing methods.

Planning Wages
The planning of wages is an integrel part of the labor plan.

This part of the plan specifies the level of wages for various categories
of workers, the ratio between the increase in labor productivity and

- 209 -
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the increase in wages, and the overall amount of wages to be paid
(the payroll fund) in accordance with the production quotas and the

number of workers.

The average wage is determined for the same groups as those
listed in the plan for the number of personnel, namely, workers,
ITR, employees, and MOP. In the case of ore mining enterprises the
pian also specifies the average wages of workers engaged in stoping

and development work (with a breakdown into trades).

The most important aim of plenning wages is the establish-
ment of a correct ratio between the increase in labor productivity

and the increase in wages.

The increase in labor productivity should kesp ehezd of the
inorease in wages. This is an important factor in cutting costs
and accumulating funds to ensure the wage increase, in aexpanding
production, in satisfying the constently growing cultural reguire-
ments, in rearing and educating the younger generation, and in the

administration and defense of the nation.

In fixing the quota for average wages, it is essentiai to
follow the general directives of the party and the government con=

cerning the increase in wages for the plan perlod.

The following data should be used in fixing quotss for in=
dividusl enterprises.

(1) The shift in labor productivity and average wages during
preceding periods (year, quarter, month).

(2) The structural and qualifications shifts in the comple-

ment of workers, and the ratio between basic and ancillary groups.

- 20 -
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(3) The composition of the payroll fund (incidence of
individual payments, extra pay in accordsnce with the progres-
sive system, extra pay for seniority, premium payments, etc).

(L) M™e number of vorking days per quarter or per year
assumed in the plan.

(5) New enterprises, mines, and shops to be put into
opera tior.

(6) Changes in wage scales, rates, salaries, settlement

conditions, and output norms.

ihe payroll fund of & brench or enterprise is the totei
sum of money established by the state under planned procedure
for paying wages during the given period of time (year, month,

etc) for the given branch of enterprise.

The payroll fund of an enterprise is made up of (a) the
payroll fund for the industrial personnei, and (b) the payroll

fund for nonindustrial personnel.

The payroll fund for industrial personnel is planned on a
separate basis for workers, engineering and technical personnel,

employees, housekeeping personnel, and students.

In the case of nonindustrial personnel the payroll fund is

planned as a whale without a breakdown by categories of workers.

To determine the peyroll fund for workers, the number of

workere on the payroll is multiplied by the average wage per worker.

The payroll fund and average earnings of engineering and
technical personnel, van’ployeos, housekeeping personnel, and stu=
dents is determined on the bas:lu of plunb for the number of workers

in these categories, established wages, and currently effective

predun systems..
-2l -
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The payroll fund and the average wages are determined on a
yearly basis with a breakdown into quarters. The payrall fund ine-
cludes all varieties of pay for work periormed and various kinds

of pay provided for by Soviet labor legislation.

The kinds of pay include (a) pay for time worked in ac-
cordance with wage rates, salarles, and piece rates, lump payments,
extra pay on the basis of progressive rates, and various kinds of
premiums, (b) extra pay for werk during night hours, on holidays,
and for overtime work, (c) extra pay for work in remote regions,
(d) extra pay for seniority, (e) extra pay to working foremen for
supervising crews, and (f) pay for idle time for which the workers
were not responsible, pay for time off taken by minors and nursing
mothers, pay for vacations and compensation for unused leave, pay

for time absent while performing state and public duties, etc.

In cases whers an enterprise has overfulfilled the produc-
tion plan, Gosbenk issues funds for payments to workers, engineer-
ing and technical personnel, snd other workers of the industrial
production personnel in sccordance with the overfulfiliment of the
work plan, and to other workers of the enterprise not in excess of

the monthly payroll fund established for them.

Industrisl enterprises which have made excessive expenditures
from the payroll fund as &gainst the actual fulfillment of the pro-
duction plen for the month must, no later than from 3 to 5 months,
make good the overexpenditure by means of reducing excessive numbers
of workers and employees, increasing labor productivity, and
economizing on the payroll fund.

The Stnwuujo of the Payroll Fund -
The structurs of the payroll fund depends upon the wage system

being used,

-2 -
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An example of the structure of & payroll fund for workers at

ore mining enterprises is given in Table 26,
TABLE 26
STRUCTURE OF THE PAYROLL FUND FOR BLUE-COILAR WORKERS FOR 1954, IN %
Blyavinskoye Mining Degityar- fiy_,rny-&uz
mining administration skoye combine
administration imeni Third In- Mining :
Item ternational administration
Pay at basic plece rates on pro-
gressive piecework 23.8
Extra pay to pieceworkers at
progressive rates
Pay at basic plece rates under
straight plecework system
. Time wages at wage rates
(salaries)
Premiums to time workers
- Premiums to pieceworkers
Extra pay for overtime
 Pay for entire days of idle
time and hours of idle
time within one shift - - 2.1
Pay for regular vacations 7.2 9.0 8.3
Seniority pay LS 5.7 5.8
Other types of pay ik L. 3.5

100.0 100.0 100.0

Vages based on the pregressive plece rate system acoount for
30-40% of the total payroll fund, and pleosruiiee: systems cf all types
account for 60-68%. Time wages account for 15-20%.
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The Overall Labor Flan

The labor plan for a mining enterprise includes the basic indexes

shown in Table 27.
TABLE 27

THE INDEXES OF THE LABOR PLANY

As Per As Per Plan, 1956 Plan in %
report 0f Whigh,bby Quarters: of reported
Index 1955 Total 1 o hes v figure

Gross production in whalesale ' 300,000 345,000 80,000 85,000 90,000 90,000 115

prices, thousands of rubles
Develcpment work, running m 6,000 10,000 2,200 2,u00" 2,600 2,800 125
Stripping, thousands of cum 2,000 2,500 400 800 800 500 125
" Average output per worker, rublesl5,000 15,680 '3,810 3,780 4,000 4,090 104.5
Number of industrial production
personnel 22,900 24,850 23,860 25,350 25,350 24,840 108
Of which:
Workers 20,000 22,000 21,000 22,500 22,500 22,000
ITR 800 800 800 800 800 800 100
Employees 900 850 860 850 85 8u0 9.5
Housekeeping personnel (MOP) 1,200 1,200 1,200 1,200 1,200 1,200 100
' Average wage, rubles 7,686 8,076 1,931.4 1,996.6 2,0u0.6 2,107.4 105.2
k 0f which:
Workers 7,550 1,900 1,975 2,025 2,100 106
ITR 18,000 4,50 4,500 4,500 4,500 100
Employees 7,000 1,750 1,750 1,750 1,750 100
MOP 3,600 900 900 900 900 100

.| Payroll fund for industrial

production personnel,
_ thousands of rubles 176,020 46,085 50,605 51,730 52,350
‘ 0f which:
| Workers 151,000 176,100 39,900 Lk,437545,862.5 46,200
ITR 14,400 14,400 3,600 3,600 3,600 3,600
Employees 6,300 5,950 1,508 1,u875 1,4875 1,470
. MOP 4,320 4,320 1,080 1,080 1,080 1,080

1 A11 figures sre hypothetical.
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The reported data for the year preceding the plan year are
used in analyzing the indexes in the labor plan. This makes it
possible to get a clearer idea of the dynamics of labor productivity

and other indexes.

In the given example there was a 10% increase in the number
of workers and a 15% increase in gross production. This meant an

average increase of 4.6% in the labor productivity per worker.

The increase in the labor productivity of the workers was
accompanied by an increase in their average wages. The planned
number of employees was reduced in connection with the planned
streamlining of the administrative apparatus, as a result of which

the payroll fund for employees was reduced by S.6%.

Lontrolling the Implementation of the Labor Plan

Heads of enterprises and shops, personnel workers, and
planning organs are responsible for the labor indexes established

by the plan and for the proper expenditure of payroll funds.

Ministries are required to ensure strict control over the
expenditure of payroll funds and to heighten the responsibility
of directors of enterprises for overexpenditures, for violations
of the procedure for paying wages, and for the misappropriation of

funds received for payroll purposes.

Control over the implementation of the wages and labor plan
is exercised by the state committee on problems of labor and wages,

the state bank and its branches, higher economic orgens, and the

trade union organizations of entorpri"ea by means of encouraging

the participation of the broad masses of workers in the work of com-

missions on wages. Local branches of Gosbank, which make systematic

- 215 -
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inspections directly at the enterprises, render a great deal of
assistance in controlling the implementation of the plan for the
expenditure of the payroll fund. In the case of construction these
functions are exercised by local branches of Prombank (the bank

which handles. the financing of construction).

In analyzing the implementation of the wages and labor plan
it is necessary to collate the reported data not only against the

plan but also agsinst reported data for the preceding period,

The analysis of the implementation of the wages and labor
plan is carried out along the following lines.

(a) The correctness of a}pplication of the wage system,
norms, and rates. The fixing of wage rates for workers, ITR, and
employees.

(b) Changes in thennumker and composition of the labor force
(workers in lesding trades ¢ngaged in underground work).

(c) Comparison of the change in the size of the labor force
and the volume of production, in physical units of measure and
monetary units.

(d) Changes in the labor productivity of the stoping group,

workers on underground jobs and other jobs.

(e) Comparison of the plan fulfillment for labor productivity

and for average wages.

(£) Comparison of expenditure of the payroll fund relative
to the plan and volume of production, and the work completed.

(g) Fulfillment of the plan as regsrds the recruiting,
training, and advanced training of personnel.

(h) Fulfillment of the plan for measures concerning labor
px‘of.ection, accident prevention, housing, and public &nd socio-

cul tural co_nutruétion.
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The analysis of the fulfiliment of the planned indexes for
labor and the fulfillment of the output norms should facilitate
the discovery of production reserves. In particular, it is essential
to examine the following aspects in analyzing the fulfillment of
output norms.

(a) Conformity to the established working procedures.

(b) Supplying equipment, tools, timber, and compressed air
for the working areas.

(c) Conformity to the established cycle and graph of
operations.

(d) Fulfillment of the plan for improving workers' skills,

In analyzing the average wage, 1t is essential to ascertain
the causes of the increase or decrease in the average wage in temms
of the basioc factors determining it (percentage of skilled workers,

norm fulfillment, overtime work, etc).

In enalyzing the payroll fund, it is essential to establish
the absolute and relative amount of savings or overexpenditures.
It is determined by comparing the actual expenditure of payroll

fund against the degree of fulfillment of the production program.

The method of determining the overexpenditure or saving of

the payroll fund is shown in Table 28,

In the case of linterprise A, with absolute savings amounting
to 4,015,400 rubles there is a relative overexpenditure of 2,007,700
rubles, since the actual expenditure of the payroll fund is 93.3% of
the planned expenditure, and thq production program was fulfilled
only 90%. In the case of Enterprise B there is an absolute overex-
penditure of payroll fund amounting to 12,046,200 rubles, but when

the overfulfillment of the production program is taken into account
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there is a saving amounting to 6,025,100 rubles. Enterprise € =
achieved a relative saving because the production program was fule
filled 130% and the payroll fund was expended 120%. The branch

as a whole achleved a relative saving on a payroll fund amounting

to 8,026,800 rubles ors L%,
8,026,800 + 100 _
200,770,000 '

TABLE 28
CALCULATION OF S:VINGS OR OVEREZPENDITURE OF PAYROLL FUND
Plamned Fund, 1,000 Rubles Actual Overexe
expen= penditure,
Fulfillment taking into ace diture Savings, 1,00()l
of count the ful~ 1,000 1,00()l rubles
production fillment of the rubles rubles
Enterprise program, % plan production progran

A 90 60,231 54,207.9 56,215.6 2007.7
80,308 80,308.0 76,296.6

60,231 78,300.3 72,275.2

Total for the
branch 106.0 200,770 212,816.2 20L,787.4
8,028.8
12,0u4,2
1me numerator represents the savings or overexpenditure relative to
the planned fund, adjusted by the percentage of fulfillment
of the production program. The denominator represents the
savings or overexpenditure relative to the original planned

fund of wages.

It is now possible on the basis of the reported data to as-
certain which factors caused the change in the absolute payroll fund

and in its relative saving, For this purpose it is necessary te

utilize data from the yearly report (Table 29).
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TARLE 29
ACCOUNT OF THE (HANGE IN THE WAGES FUND
Chmpge (plus + increase;
minus - decrease)
Index Plan Repcrt absolute

Production in whnlesale prices, millions

of rubles 345 365.7 + 20.7
Payroll fund for workers, 1,000 rubles 200,770 204,787.4  + u4,007.4
Average number of industrial production

workers on regular payroll 211‘4,850 23,856
Production per worker in wholesale

prices, rubles 13,917 15,329 + 1,412
Average annual wage per worker,

rubles 8,079 8,584 + 505

The effect of the change in the number of industrial
production workers on the payroll fund is determined by mul tiplying
the average wage as per the plan by the deviation from the planned
number of personnel. In the given example this yields a saving for
the year of 8,030,526 rubles:

994 - 8,078 = 8,030,526.

Also, in the given example the increase in the average wage
contributed to the change in the payroll fund. In order to calcue
late the effect of this factor we multiply the number of personnel
as per the report by the deviation from the average wage. This re-
veals an overexpenditure of the payroll fund (in round numbers)
amounting to 12,047,000 rubles:

23,856 * 505 = 12,047,280,

Adding, we obtain the following data on the effect of the number

of vorkers, the average wage, and the volume of production on the pay=

roll fund.(rounded off to thousands of rubles).

-2y -
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Referablec to change in number of personnel: 8,030
Referable : to change in average wage: 12,047
Referghde: to change in volume of production: 12,0u46

Total 8,029

The relative savings of payroll fund amounting to 8 millien
rubles is a result of the fact that the rate of increase in labor
productivity was fastep than the rate of increase in wages. The
average wage per worker increased by 6.23%, while the labor proe

ductivity increased by 10.1% (Table 29).

In the event of an overexpenditure of the payroll fund not
only must the necessary steps be taken to prevent a recurrence in
the future, but steps must also be taken to make good the overex=
penditure within 6 months. To this end, depending upon the ascer-
tained causes of the overexpenditure, it is essential to ensure an
increase in the volume of production, the further mechanization of
production processes, the improvement of technology, the reduction
of excessive manpower, the revision of obsolete norms, and a reduc-

tion in the administrative apparatué.
CHAPTER IX. PROLUCTION COSTS IN THE USSR ORE MINING INDUSTRY

Section 1. Production Costs

Production costs represent the direct expenses of an indie

vidual khozraschet enterprise on the production and marketing off

products, expressed in monetary terms.

Expenses included in production costs are: the wages of
workers and employees and taxes on wagesj the cost of raw materials,
materials, fuel, and electric power; amortizationj and expenses in

connection with services (communications, rentals, transportation,

etc) .
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Expenses in connection with establishing funds of soclalist
accumulation, reserve funds, soclocultural needs, maintaining the

state apparatus, etc are not included in costs.

Cost accounting is of grest importence in managing the
economic activity of enterprises. The cost of production is the
basic index characterizing the quality of the entire activity of
the enterprise. In order that the work of the enterprise may be
directed in the proper manner, it is necessary to know the actual
expenses per unit of article for the basic cost items (waées; cost
of raw materials, fuel, and electric power; amortigation charges;
administrative expenses) and to manage the economic aspect of the
enterprise's activity in such a way that the cost and profits plan

is unconditionally fulfilled.

Cutting production costs means that in the glven peried
less labor, materials, power, etc are expended per unit of pro-
duction than were expended in the preceding period. Therefore a
reduction in production costs mekes it possible, because of availe
able material and labor resources, to increase the output of goods

and to step up the tempo of expanded reproduction.

Cutting costs is of great national economic importance. A

reduction of one® in industrial production costs in 1955 yielded

savings for the year amounting to about 6 billion rubles.

The fulfillment of the plan for cutting costs is of great
igportance in implementing the policy of a continuing decrease in
prices of ;oods with a view to the further improvement of the
living conditions of the workers, In the period between 1947 and
1954 slone, prices u;:t‘ foodstuffs and industrial goods were reduced

7 times.
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The savings achieved by way of cutting costs constitute an ime

portant source for financing capital construction.

Cost is an important factor in solving many problems in the
process of planning, Thus, in selecting systems for the technolegical
process, methods of opening up deposits and working them, transpor-
tation systems, electric power supply, ete, preference is accorded
(other things being equal) to that system whereby production costs

will be lower.

Costs are tled in with the implementation of khozraschet.
The more rational, efficient, and economical the expenditure of funds,
the lower the costs. The dissemination of planned cost quotas to an
enterprise and to its lowest links and the systematic follow-up on
the fulfillment of these quotas organizes the collective of the
enterprise for the struggle to fulfill the production program in
terms of quantitative and qualitetive indexes. A study of the changes
in production costs end an analysis of them with respect to the indi-
vidual items (materiasls, wages, etc) make it possible to discover pro-

duction reserves.

The resolutions of party congresses and conferences and the
decrees of the TsK KPSS and the Soviet Government have emphasized the

necessity for a systematic reduction in the cost of production.

Under socialism, a systematic reduction in production costs is
ensured by continuing technical progress and the unlimi ted possibilities
for utilizing the latest achievements of science and technology in
socialist production, by the development of socialist formsiof labor
organization, and by the planned introduction-of progressive norms for

the utilization of equipment, materials, etc.

In a socialist economy, soclalist competition among the millions
of the laboring masses for raising labor productivity, for economi ging

on material rescurces, and for improving the gquality of preducts, con-

stitutes a very important meagh of cutting cogts.
.Al’

i
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Despite the successes which have been achieved in cutting
costs, there are considerable, far-from-exhausted reserves for re-
ducing production costs in all branches of the national economy,

including the mining industry.

Section 2. The Structure of Production Costs

Cost structure is the makeup of production costs by individual

expense items, showing the incidence of each item in the total expenses.

A study of cost structure is necessary both for analysis of
costs and for planning cost reductions. A knowledge of the incidence
of all individusl items in the total costs makes it possible to as-
certain the best ways to at costs. For example, if the incidence

of all expenses on materials is 50%, then a 5% reduction on this

item means & cost reduction of 2.5% (5-%“75-5- = 2,5¢). But if the inci-

dence of expenses on materials is 10%, a 5% reduction of these ex-

penses ylelds a cost reduction of only 0.5%.

Different branches of industry have aiffering cost structure.
This depends upon the technical, organizational, and economic condie
tions, the level of labor mechanization, and the type of volume pro-

duction,

In order to meke practical use of data on cost structure in
planning, it is essentisl to study the cost structure not anly for
the branch as a whole but for individual enterprises, kinds of pro=-

duction, and processes.

The following is the structure of costs per $ of ore with a

breakdown into cost items (Table 30).

The major item of expense in mining ore is wages.
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- Mines and Regions

TABLE 30

STRUCTURF. OF ~OST OF MINING ONE T OF ORF, BY FYPUNSEVITEMS (Rased on Planncd and Reported Data)
Structure of Cost of Mining One T of Ore, ¥
wages services of
Description including amortie repair and
of ore body Type of Vorkings taxes materials power zation auxiliary shops

Dahelluzgln, Kazakh SSR thick, sloping, open stope 48.8 .32 7.15 12.53 3.

\

Kounrad, Kazakh SSR
s Belousovka, Kasakh
|

D ssB

S
Zelotozhil'nyy Mine

Zolotozhil'nyy Mine

7olotozhil'nyy Mine

blanket deposit
of the cuprous
sandstone variety
thick,massive ore body open workinss
lenses and veins; horizontal slice
sharp dip and £111
thickness of ore shrinkage stoping
body:s Le6=9.0 m
thick ore body 6 deposits: open
pit, 6 deposits
shrinkage stoping
thick ore tody sublevel drifts and

horizontal slices
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Table 30 Continued

Zolotozhil'nyy Mine

Zolotozhil'nyy Mine
- Zolotozhil'nyy Mine

Dzerzhinskdly lﬁ.nitig

Adwizi stration
§rrivat Rog)
Zheltaya Peln Mine
(Erivol Rog)
Mickel Mine

veins with thickness of
0.25-2.0 m

thick orebbogly, 23-25 cm

veins with thickness of
0,3-2.0 m

thick ore body

thick ore body

thick ore body
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shrinkage stoping

open workings
horieontal slicing
with partial or
complete filling
sublevel caving, 70.5%;
sublevel drifts,
25.6%; other, 3.9%
sublevel drifts

overhand stoping with

brace supports
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This bears witness to the great importance of increasing

labor productivity in the matter of cutting costs.

1t is of economic interest to present the cost structure not

only in terms of expense items but in terms of individual processes.

Table 31 shows the structure of the cost of one t of ore in

the cese of underground workings, broken down into processes.

TABLE 31
STRUCTURE OF THE COST OF ONE T OF ORE MINED BY UNDERGROWND METHODS,
BROKEN DOWN BY PROCESSES
(On the Basis of Planned Data)

Percentage of
1 tem total cost

Development work 8 - 25
Stoping (including ge thering) 35 - 55
Tramming 5«12
Hoisting 3-8
Drainage 2-17
Ventilation and illumination 2-5
Repair and maintenance of

workings 2= 5
Mine and shaft general expenses,

eto 13 - 25

Stoping accounts for the greater part of the expenses
where underground methods are being used. Depending upon the

system of extraction, this item accounts for 3S$ and more of the

expenses in the case of sublevel and block caving, and up to 61-6u%

in the case of storing and slice caving. Development wark accounts
for 6% in the case of slice caving, and from 20-25% with other

- 226 -
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underground methods. The incidence of total expenses for tramming
and hoisting depends upon the degree of mechanization of these
processes, the length of the haul, and the height of the hoist. On
the average, these expenses account for from 13-18% of the totel ex-

penses.,

The cost structure in the case of open workings is different

from the cost structure where underground methods are used (Tatide 32).

TABRLE 32
STHUCTURE OF THE COST OF ONE T OF ORE MINED BY OPEN PLT METHODS, BROKEN
DOWN BY PROCESSES
(On the Basis of Planned Data)

Percentage of
Process and Kind of Expense total cost

Drilling and blasting work 28.0
Excavator loading 7.5
Transporting ore and rock 17.5
Dumps 2.1
Electric power plant L.6
Bit sharpening 1.8
Repairs to equipment 3.1
Amortization of capital work 22,2

Other work 13.2

In the case of open workings the greatest expenses are those
for drilling and blasting work, stripping, and transporting ore and
barren rock. Altogether, these expenses account for as much as 70%

of the total expenses.

The structure of the cost of conceniration work depends upen
the compesition of the ore, the consentration methods used, and the

productivity of the oqmmthtim mill,

«
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At flotation concentration mills the operating expenses are
usually distributed in approximately the following mannsr, in %.
Dry crushing, and transportating the ore
to the crusher and the bunker 30 - 32°
Damp fine grinding and classification 35 - 37
Flotation and transporting the pulps 2L - 26

Compressing, filtering, and dumping tails 6 - 8

At iron ore dressing plants, crushing accounts for 8-10% of
all expenses, washing accounts for 40-US5%, and agglomeration ac-

counts for L5-L6%.

In the structure of concentration costs as broken down by
expense items, wages account for 15-20%, p;wer expenses for 25-35%,
amortization for 6-10%, maintenance and current repairs to fixed
capital account for 15-25%, and other expenses account for 15-25%,

depending on the process used.

Section 3. Basic Factors in Cutting Costs

Changes in costs are affected by national economic conditions

of production and the conditions at the plant.

The former include, for example, the development of science,
changes in the geographic distribution of industry, eto. Scientific
and technical discoveries may radicslly change the production tech-
nology. Bringing industry closer to the sources of raw material
means a considdrable reduction in production costs by virtue of re- '
ducing transportation expenses, reducing losses, etc. The develop-
ment of transportation hss a great effect on cutting costs. For
example, prior to the construction c¢f the railroad to the Dsheskaszgan
Mine and the Karuicply Piant, it was necessary to deliver freight to

this region in trucks and even on camels over distances of up to LOO iss,

-
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which made for a considersble increase in the cost. The cost
level is also affected by changes in railroad and water freight

rates, wage rates, prices, etc.

Cooperation among enterprises for the purpose of ensuring
the processing of all raw materials extracted, and cooperation as
regards the electric power plants, repair shops, and transportation

facilities, constitute an important factor in cutting costs.

The most important local factors affecting the cost of
mining ore are (1) lsbor productivity, (2) expenditures of materials
and power in accordance with the degree of mechanization and the
system of working, (3) reduction of overhead expenses, (4) improving

the utilization of fixed capital, and (5) natural conditions.

Labor Productivity

The increage in labor productivity in the ore mining

industry is a very importsnt factor in cutting costs.

An increase in labor productivity means improvement in the
utilization of fixed capital and an increase in the output of pro-

duction.

This means a cost reduction by way of reducing the expenses
involved in the maintenance of fixed capital and the overhead ex-

penses per unit of production.

An increase in labor productivity ensures a reduction in
costs by way of reducing the amount spent for wages per unit of

production.

A caloulstion of the savings achieved by an increase in labor

productivity where there is sn lcco-panying ﬁor‘u‘u in wages is
given in the following example.

.;229-
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In 1954 the per t cost of ore was 20 rubles, of which 12

rubles went for wages.

For 1955 it was planned to increase labor productivity 20%

and wages 10%.

The problem is to determine the percentage of decrease in
the cost of one t of ore by virtue of the difference between the

increase in labor productivity and the increase in wages.
The calculation is as follows.

Owing to the increase in labor productivity, the expenditure

of wages per t of ore is 11 rubles:

120110 .33
1.20 ’

where 1.10 is the wage index (ratio between wages for the plan
period and wages for the reported period), and 1.20 is the labor

productivity index.

(An index is a relative figure characterizing the change in
the level (of wages, labor productivity, cost, prices, etc) for the

given period relative to the other period taken as a base.)

The reduction in cost for the item of wages amounts in terms
of percentage to 8.33%:
11 . -
100-(5 +100) = 8.33.
The incidente #f wages in the total cost is 60%:
35 * 100 = 60.

The reduction in the cost of one t of ore refemeble to

the increase in labor productivity is 5%.
8 ¢33 .60 .
—-——m—-—- }5-
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On the basis of the above, we can construct the following
formula for computing the cost reduction ﬁ?m'rable to the increase
in labor productivity where there is an accompanying increass in

wagest ’ X = (1001100, 4
pr
where X -- percentage of reduction in costj

I,-- wage index;
I‘F“" labor productivity index;
incidence of wages in the cost structure for the reported
period.
Using this formula, we find:
X= (100-%%-%& * 200)* Ig%';;-gQS%.

Saving on Materials, Fusl, and ‘Power

On the average, expenses for indirect materials, fuel, and
power account for about 15-20% of production costs in the ore mining

industry.

The resolutions of the Nineteenth Party Congress proposed
thatt "Further considerable savings on material resources be ensured
by means of eliminating excesses in the expenditure of materials
and equipment, stepping up the struggle against qghage, introducing
economical types of materials, and the-large scale use of adequate
substitutes and progressive production technology.® (Beaolﬂytsu XX
s'yezda Kommunisticheskoy  partii Sovetskogo Soyuza [Resolutions of the

Nineteenth Congress of the KPSS], 1953, Gospolitizdat, page 32.)

In the ore mining industry savings on materlials can be achieved
by means of introducing prdgreu_ivc norms on the -cxpanditurc.ot
matériais, the use of renewable biﬁ, ﬁhg use of hard alloys in
drilling hard rock, the efficient placing of blgstholes, the use of

more effective explosives, and switching to more efficient systems
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of stoping which do not require timbering, the use of metal supports,
etc. The quality of the materials used is of great imﬁortance in
cutting costs. For example, the amount of drilling steel used is re-

duced, if the steel is high grade.

In concentration mill work savings of materids:dnd power

can be achieved by automation of the dosing of flotation agents, etc.

Reduction of expenditures on auxiliéﬁ establishmente (boiler
plant, compressor plant, transportatiocn, stc) is an importent means
of cutting costs. The importance of these depsrtments in the economy
of an enterprise is frequently underestimated. Actually expenses on
auxiliary shops at ore mining enterprises account for 40-50% of the
baslc expenses of the mine. Cost reductions are achieved by way of a
more complete utilization of the production capacities of the auxiliary

shops, the mechanization of labor, etc.

The installation of meters and gauges helps to cut expenditures
of electric power. The consumption of compressed air can be reduced

by means of reducing losses of compressed air in the air lines.

In order to economize on material resources, power, fuel, and
alr, it is essential that accountability and control over their conm-
sumption be handled properly. The practice employed here ‘and there
of writing off these expenses at individual shops without actually

determining the eonsumption does not stimulate the struggle for economy.

The reduction of consumption norms, the rationalisation of the
pover and themmal plants, and the maximel reduction of losses of heat

should lesd to considerable savings oan these items of experse.

The method for caloulating éott'rcductien on the item headed

"ndirect materials® is illustreted in the following example.
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A changeover from square set stoping to sublevel caving
Yielded the following change in the consumption of indirect
materials per t of ors (Table 33).

TARE 33

CHANGY IN CONSUMPTION OF INDIRECT MATERIALS

Square Set Stoping Sublevel Caving
Price in cost cost

rubles and in in
Materials kopecks amount rubles amount rubles
Explosives, kg 1-50 1.2 1.60 1.8 1.20
1-40 2 0.3 0.18 0.25
Hard alloys, g 0~28 2.15 4.5 1.26
Timber, cu m 30-00 1.80 0.03 0.90
Other materials, rubles 0.80 0.70

6.89 4.31

The incidence of indirect materials in the per t cost of ore

for the reported period amounted to 20%.

The change in cost r#tdfrable to the indirect materials item
may be calculated with the following formula:
X = (100«Ip * 100) u,

} vhere I, =~- index of consumption of materials (ratios between
cost of materials in plan period and cost in reported
period);
incidence of indirect materials in total cost in

reported period.

Applying this formula te the given example, we obtains

X = (100- f,‘%%-mo) * 155 = 7.5%

Where there has been a change in the price of materials the
results of the caloulation will be different. Let us suppose that

in the above example, owing te & change in the price of materials,
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the cost of the materials consumed was not L rubles and 31 kopecks
but only 3 rubles and 80 kopecks. In this case the overall reduc-

tion in cost would be:

3,80 * 100 \, _20
“==%m5 ) I

X= (100 ’l"o"o'-9%o

The cost reduction referable to the change in the norms for
the consumption of materiéls ancunts to 7.5, and that referable to

the change in prices amounts to 1.5%.

Improving the Utilization of Fixed Capital

A cost reduction by way of improved utilization of fixed
capital leads not only to a decrease in amortization per unit of

production but to a decrease in other expense items as well.

More intensive utilization of equipment leads to an increase
in the volume of production and a decrease in fixed expenses per

unit of production.

There may of course be cases where owing to the inerease
in the mechanization of production processes there will be an in-
crease in the incidence of amortization. Nonetheless, the total
production cost will be decreased in such cases, because of the de-

crease in other expense items.

Production costs are also affected by the location of the
equipment. The shorter the route for the transportation of raw
ma terials, indiswct materials, and parts, the lower will be the

expenses connected therewith.

In the ore mining industiry, where smortizetion of the main

mine workings accounts for the greater part of the amortization

expenses (65-70%), considerable nvinjs(can be achieved by combate

ting losses of ore. The rodﬁotun of losses leads at the same ﬁu
to a reduction in the cost of ddnlopnint vork per ¢ of ore.
- 23 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

Combatting idle time for equipment and changing over to
improved equipment constitute an impoxrtant means of cutting costs.
For example, a saving of 50-60% in the cost of loading ore is

achieved by switching from steam excavators to electric excavators.

The optimum utilization of the fixed capital and manpower of
an enterprise is ensured by the planned organization of the produc-
tion process. The introduction of advanced technology, rhythmic
work, comprehensive mechanization, and the intensification of pro=

duction processes encourage lower production costs.

In the latter part of 1947 the government proposed that
coal mines be put on a 2-shift working schedule, so that repair
work end preparatory work could be done during the third shift.
The experience of ore mining enterprises using underground methods
had shown that this kind of schedule makes for a greater labor
productivi ty and increases production, which means a reduction in

costs.

The cost of ore is largely affected by an even level of

production throughout the month.

The All-Union Conference of Industrial Workers (July 1955)
issued an appeal to all workers and enginedring and technical
personnel "... to achleve efficient organization of production and
an even level of output, bearing in mind that this provides con-
siderable reserves for increasing labor productivity and increasing

production.®

As a rule, an uneven level in the production of ores Tresults

in overdxpmditma of wages and elegtric powsr and considerable

losees from nonprodustive expenditures.
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Correct production organization and strict adherence to work

cycies constitute a means of further redueing production costs.

Expenses for the maintenance and repair of fixed capitsl are
of substantisl importance in costs. These expenses account for
8-15% of the production expenses. Repair costs are frequently in-
creased because spare parts have been manufactured in repair shops
which are inadequately equipped for this purpose. The individual
manufacture of parts inevitably leads to an increase in their cost
relative to series production and, even more so t mass production.
The absence of genuinely khozraschet relations between the basic

shops and the repair shops also means an increase in the cost of repairs,

The orgsnization of the production of spare parts, pieces,
and units at specialized plants, the mechanization of repair work,
and the establishment of khozraschet relations with repair shops

tend to decrease the cost of repair work.

Overhead Expenses

The curtailment of shop, general, and other overhead expenses
means a considerable reduction in costs. The incidence of this
group of expenses varies within limits of 15-30% and higher. Savings
on overhead expenses are achieved primarily by way of increasing the
volume of production. The greater part of these expenses are fixed
expenses. They increase with an increase in the volume of production,
but to a lesser extent than the productien increase, with the result

that there is a drop in these expenses per unit of production.,

The effect of a mine's productivity on the operaticnal exe

penses per t of ore mined, other things being equsl, is expressed
in the following relative values characterizing the change in the

per ¢ cost of ore depending upon the yearly productivity of the ning;
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Cost per t of Ore Cost per t of Ore
Annual (cost with annual Annual (cost with annual
production production of production production of
1,000 ¢ 100,000 t: 100) 1,000 ¢ 100,000 t: 100)
100 100 300 71
150 86 i 68
200 78 500 64

3 600 63

Where there is an increase in the productivity of a mine
the expenses for development work and stoplng per ¢ of ore remain
almost unchanged. KLxpenses on tramming, hoisting, underground i1-
lumination, etc, decrease per t, but with a considerable lag behind
the increase in the productivity of the mine. In the case of
general mine expenses the drop in cost per t of ore is almost pro-

portional to the increase in the productivity of the mine.

M. I. Agoshkov's calculations have shown that in the case
of small mines a doubling of the productive capacity mesns a 25-30%
decrease in the operating expenses per t, and in the case of large

mines a decrease of 10-15%.

In plenning expenses for production services and management,
it is essential to ensure a continuing reduction in these expenses
by means of the following.

(s)/A maximum curtailment of administrative expenses by
means of simplifying the administrative apparatus at enterprises
and shops and .more strictly controlling adherence to established
estime tes for aduiniat;ntlve expensis. .

(b) Improving utilimation of pover, tools, and indirect snd
other materials used for gmgul purposes by establishing noms and

quotas on their conswmption, expanding their repested use and re-

procsesing, using standard materials ‘and tools, and eliminating losses

thereof.
- 937 -
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(c) Providing a full load for the working time of ancillary

workers and raising their labor productivity on the basis of im=-
proved organization and the mechanization of individusl jobs and
operations.

(d) Effecting substantial reductions in the cost of the
work and services performed by auxiliary shops by means of improving

their production organization.

Considerable economies can be achieved by eliminating
superfluous administrative units and reducing the housekeeping
personnel. The curtailment of an enterprise's administrative ap-

paratus can be achieved by consolidating units and shops.

The most important factors to be considered in consolidating
uits are (1) physical proximity or the possibility of merging ane
unit with another and (2) the technologlcal hmogenéity or integra=

tion of units.

In consolidating shops, the following must be taken into
considerationt #$1) homogendity of the technological process or
sequence in which it is performed; (2) physical proximity of the

shops, facilitating the menagerent of the shop.

At mining enterprises it is possible to consolidate the
management of shafts and units located near to one another, as well

as individual repair and machine shops, etc.

The significance for the state of consolidsting units and
shops consists in the fact that this makes a part of the axecutive
staff and skilled workers available for other work.

N

In order to cut down overhead expenses, it is essential to
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combat nonproductive expenditures and losses. These include losses
from rejects, from idle time, from spoilage, shortages of products,
and from the payment of fines, penalties, and forfeits because of

the violation of contracis. The elimination of these expenses is an

important means of cutting industrial production costs.

A caleulation of the decrease in production costs referable
to the overhead expenses item may be made with the following fore
mulat X = (100-I, 100) u,
where In -- index of overhead expenses (ratio between overhead exe

penses per unit of production for the plan period and
for the reported period);

u ~= incidence of overhead expenses.

The Role of Natural Conditions

In terms of the form of occurrence of the ores, deposits may
be divided into 3 groupst (1) blankets or blanket depositsj (2)

massive deposits (lenses); (3) veins.

Costs are greatly affected by the thickness of the deposit
and the depth at which it occurs, which determines the system used
in working it and frequently the productivity of the enterprise as
well., Several of the least expensive systems, such as level and sube
level caving, combined systems where the deposit is divided into
chambers and blocks transversely to the strike, etc, can be used only
in working thick deposits.

The relative cost of mininq one ¢ of ore mass depending

upon the system used in working the deposit is expressed in the

faollowing relative valuéa, in fa
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The timbering and filling method
The £illing method
Shrinkage stoping ["storing"] method with ore

broken out by blastholes
Shrinkage stoping with massive breaking of the

ore
Open stope method:

Ore bodies of limited thickness

Thick ore bodies
Slice caving method
Sublevel caving with mat 50-60
Sublevel caving without mat and with massive

breaking of the ore 30-40
Level caving, ore caving of own weight 15-20
Level caving, forced caving of ore 25-30
Method of working very thin ore bodies with

separate removal of vein mass and wall roock 150-250

Open workings 10-20

The most expensive method is that for working very thin ore
bodies with separate removal of the vein mass and wall rock. This

necessitates a great deal of development work per t of ore mass.

Of the other systems the most expensive is method which in-
volves the timbering and filling of the worked-out stope. These
systems require great expenditures of manpower and considerable con-

sumption of timber.

In the case of methods 1nvqlv_i.ng open worked-out stopes in

thick ore bodies the expenditure of manpower is 1/3 vhat it is for

timbering and £411ing methods, and the conswmption of timbers is

10 times less. Therefore costs are 2-3 times lower with this method.

-2‘-‘0.
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The most effective underground methods of mining are those
involving caving, They ensure high labor productivity on the part
of the drill runners and miners, and a small consumption of timber,
povwer, and explosives. With these methods the cost of the ore mass
is -3 times lower than with systems involving timbering. There-
fore the selection of the best system of stoping is an important
factor in cutting the cost of the ore mass. The lowest costs in

mining ore are schieved. in open workings.

As a rule, the cost of working large, massive deposits,
which include minerslized massifs and large lenses, is low because
of the large scale of production and the possibilities for complete
mechanization. But where deposits are small (pockets) and ir-

regular, the cost of mining ore can be very high.

The cost of working vein-type deposits, especially thin
velns, is very high. This is owing to the small quantity of ore
which can be recovered per sq m of a thin vein, the high cost of
drilling and blasting work in a narrow drift, and the relatively

low productivity of the enterprise.

Mining costs are also affected by the regularity of the
contour of deposits and by faulting. The working of a deposit of
regular occurrence, the absence of faulting, and constant thicke
ness along the dip and strike, ensure cheasper exploration and mining

of ore.

One of the factors determining the cost of ore is the

physicochenical analysis of the ore and the wall rock. Hard ores

and rock do not require the timbering of the stope. Soft or water

encroached ores and reck necéssitate considerable expenditures of

-2k -
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manpower and timber in support work. The presence of large
quantities of water in a deposit necessitates large expenses for
drainaye, and it sometimes complicates very badly the removal of

ore from individual areas.

The recovery of industrial ore per cu m of the ore mass is
of great importance in the economics of ore mining enterprises and
in the cost of mining. The higher the yield of ore from the ore
body, and the more complete the utilization of its volume, the
lower the expenses involved in separating the barren rock by means
of selective mining or sorting ore. A high volumetric weight of ore
means 8 high recovery of ore per cu m, and a reduction in the per ¢

cost of mining.

The effect of natural conditions on costs is decreasing in
proportion to the development of technology and the mechanization

of production.

Section 4., Planning Production Costs

The cost plan is one of the basic sections of the national
economic plan, of the plans of ministries and main administrations,

and of the plans of enterprises.

The production costs plan is governed by the national economiec
plan, which provides for a systematic reduction in costs. The level
of expenditures is determined by the production program and by pro=
greesive nomms for expenditures of live and embodied labor on the

output of products. ,

The basic sections of the costs plan are as follows.

(1) The plah for expenditures on the px'odnéuon of all gross

and commodi ty production.
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(2) The cost estimates for individual, important, homogeneous
kinds of production, (The method for drawing up the plan for expendi-
tures on production and estimating costs is explained in the textbook,

Orgenizatsiya i plsnirovaniye predpriyatiy [The Organization and

Planning of Enterprises]. Therefore welhave confined ourselves to
explaiuing the economic significance of these sections of the plan.)
(3) The plan for cutting the cost of comparative commodi ty

production,

The Plan for Expenditures on Production (Estimate of Produc-

tion Expenses)

The document which reflects all of the expenditures of the
 enterprise (mine, combine) or of the branch, and which is drawn up
in terms of basic expense items, is called the plan of production

expenses or the estimate of production expenses.

In the case of combines of the ferrous metallurgical industry,
which include mines, a separate estimate of production expenses is

prepared for the latter.

The basic expense items are those expenses which, at the
glven enterprise, cannot be broken down into other items, for example,

wages, cost of indirect materials, amortization, etc.

Compound expense items sre those which, at the given enter-
prise, can be broken down intc individual items, for example, cure
rent repairs, semiffnished articles of the enterprise's own manu-
facﬁxre, etc, which can be broken down into expenses for materials,

wages, amortization, power, etec.

The plan for prgductien expenses 0OVers expenses on the

gross production of the untérpriu. Therefore the internal turmover

- 23 -
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on expenses for power, services, the manufacture of tools, and
semifinished articles sent out for processing or utilized at the
enterprise, is not given in the estimate of production expenses.
In those cases where an enterprise renders services of a non-
industrial nature, sells by-products, and has other production re=
sults not included in the gross production, these expenses are

included in the plan for production expenses.

In order to determine the total expenses on gross produc-
tion, the expenses on this kind of work are shown as an overall

figure without a breakdown into individual expense items.

In the plan for production expenses, all compound items are
broken down into basic expense items. If the enterprise gets
electric power from its own power station, the cost of the power will
be included in the corresponding expense items (wages, materials,
amortization, etc) in the plan for production expenses. The same
principle is followed with regard to all expenses for materials,
fuel, etc. Therafore semifinished articles, fuel, power, etc, will
figure in the plan for production expenses in the form of ingiividual

items only in the event that they have been purchased on the outside.

In the plan for production expenses, all expenses are grouped
according to the principle of homogenelity of expenses. Thus expenses
for wages cover the basic and supplementary wages of all categories
of workers (workers, employees, engineering and techniocal personnel ,
housekeeping personnel) ‘BegsellXsl% of the kind of work for which these
expenses went. The same thing applies to iamortinﬁ.m and other ex-

penses.

In drawing up the plen for production expenses for an enterprise

- 2ily -
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(mining administration), the expenses of auxiliary and ancillary
shops are also broken down into items; and are included in the cor-

responding expense items for the enterprise.

The form for the estimate of production expenses, established
on the basls of standard forms of the Ministry of Ferrous Metallurgy,

is shown below (Table 3L4).

TABLE 3k
FLAN FOR PRODUCTION EXPENSES (ESTIMATE OF PRODUCTION EXPENSES)

As pér plan Incidence,
Expense Items 1,000 rubles#

Expenses
Raw materials and direct materials 64
Indirect, repair, and other materials, and spare parts
Depreciation on inexpensive and rapidly wearing tcols
and equipment purchased
Fuel (purchased on the outside)
Electric power (purchased on the outside)
Total for items
Wages (basic and supplementary)
Taxes on wages
Amortization
Other monetary expenses
Total production expenses
Of which the following expenses, not sntering into com-
modity production, are to be excluded:
(a) transportation expenses on finished production
included in the gross cost
(b) outside services of a nonindustrial nature
(c) by-products scld on the ontsido

Total (a+beg)
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Table 34 Continued

Difference between balance on hand at beginning
and end of the year (incresse +, decrease =):
Of work in progress
0f semifinished articles
Expenses for future years
Including for development and stripping work
Factory cost of commodity production
Including for basic production
Nonproduction expenses
Includings
Administrative expenses of trusts 25
Marketing expenses
Transportation expenses 10
Charges for scientific research work 145
Total overall (commercial) cost of commodity production 3,800
Including:

Overall cost of comparative commodity production 3,700
#The figures are hypothetical

fxpenses for outside services of a nonindustrial nature, the
value of by-products sold on the outside, and transportation expenses
on finished production included in the overall (commercial) cost, are

shown in the estimate of production expenses under the total.

The estimate of production expenses is of great importence
in planning the economic and financial activity of an enterprise.
It is used as a basis for drawing up the enterprise's financilal plan,
for determining requirements for working capital, the results of

merketing, eto.
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The estimate of production expenses serves as a means of

checking on the correct prepaeration of other sections of the plan.

The following correspondence between the estimate of pro-
duction expenses and the other sections of the plan must be ensured.

(a) The total expenses for materials, fuel, and power as per
th imate of production expenses (less trensportation and procure-
ment expenses) must correspond to the quantities of materials, fuel,
and power allocated for production and evalusted on the basis of
wholesale prilces. -

(b) The total wages in the estimate of production expenses
must correspond to the payroll fund for industrial production per-
sonnel, workers of the nonindustrial transport system, and workers
not on the regular payroll, as given in the labor plan.

(c) The amount for the amortization of fixed capital given
in the estimate of production expenses must correspond to the data
on the movement of fixed production capital as per the balance sheet
for fixed capital of enterprises.

(d) The amount of increase in work in progress must correspond
to the value of the increase in wofkiinm pwogress (on the basis of
cost) glven in estimates of the volume of production.

(e) The difference between the balance of expenses for
putting new products into production and expenses for future
periods must correspond to the estimates for putting new products
into productlon and for expenses of future periods, given dn the

estimate of production expenses.

The estimate of production expenses characterizes the ex-

penses on gross and commodity production. . In order to determine

the expenses on commodity production from the total o:q:enné on

production it ia‘nocosury to deduct from the latter, or add to it,

- 247 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3



Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

the expenses on the difference between the balance of work in pro-

gress and of semifinished articles. Also, the expenses on commo=

dity production do not include those expenses which figure in costs
beyond the limits of the plan period. These include expenses for
development work in developing reserves for the following period,
a part of the expenses on putting new products into production, etc.
That part of these expenses which yield no return during the plan

period is deducted from the expenses on gross production.

In order to calculate the coest of commodity production, the

nonproduction expenses must be added to the factory cost.

The Cost of Individual Kinds of Products

In addition to determining the total expenses on gross and
commodi ty production, the plan specifies the cost of the most ime
portant kinds of products. The planned cost, established on the
basis of progressive norms for the utilization of equipment and raw
materials and a high level of labor and production organization,
represents for socialist enterprises a criterion of the permissible
level of expenditures and of the correct expenditure of allocated

funds.

The establishment of a planned cost for individual kinds of
products is necessary in order to establish wholesale prices, to
plan cost reduction, to analyze changes in costs, and to follow-up

on plan fulfillment.

It is essentisl to distinguish between shop (shaft) production
costs, factory (general mine) production costs, and overall production
costs. The shop costs include the direct production expenses and the
indireot oxﬁeniea of the shep. The factory costs include the shep

costs and the general plant (gemeral mine) expenses.

~ 28 -
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In order to calculate the overall cost, it is necessary to
add to the factory cost all nonproduction expenses (expenses for
the maintenance of trusts, marketing expenses, transportation ex=-

penses, and charges for scientific resesrch work).

The calculation made in order to determine the per unit cost
of one kind of product (ore, concentrate, metal, etc) is called
costing, and the sheet on which these calculations are made are

called cost sheets.

Two kinds of cost accounts are prepared: plarned (estimated)

and reported,

In addition to the products of the enterprise, cost analysis
may be applied to expenses on individual phases of the production

process, for example, stoping, transportation, and dressing.

The planned cost analysis represents & planned quota for the
cost of an individual kindr of product (articles, work, semifinished
articles) determined by means of caloulsting the expenses on indivi-
dual items, taking into account advanced norms for the utilization of
equipment, expenditures of labor and consumption of materials, fuel,
and power, and also ensuring the implementation of a strict economy

program in expenses for servicing and managing the plant.

Planned cost sheets are drawn up by enterprises on the basis

of the norms and quotas approved for them for the plan period,

The correct selection of the thing to be costed is of great
economic importance. In the sase of a mine the things to be costed
are the mine mass and the ore mass. In the.case of concentratiom
mills the cost aﬁlysis is applied to the processing of one t of ox;e

and to idesl concentrate. In addition, many enterprises apply cost

-9 -

Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3




Sanitized Copy Approved for Release 2010/07/15 : CIA-RDP81-01043R000500190009-3

analysis to the jobs done by auxiliary shops (compressed air,

electric power, timber supports, etc).

Since the function of an ore mining enterprise is not to mine
the ore mass but the metal therein, it would be more appropriate to
calculate the expenses per t of metal in the ore mass rather than
per t of ore mass, This would make for an increase in the enter-
prise's economic interest in meeting requirements &

of the ore.

In grouping expense items, it is desirable that the cost
sheet should reflect those individual expenses which are of sub=-
stantial significance in an economic description of the technological
peculiarities of the production. For example, cost sheets for ore

1ist the expenses for development work separately.

In drawing up a cost sheet, it is essentlal to see that the
maximum of expenses are ihcluded in the cost directly and not ine
directly, in order that the cost of individual kinds of products
and processes be accurately reflected. In the mining industry ex-
penditures of materials, manpower, power, and compressed air can
be estimated on the basis of norms, and in most cases they can be
assigned directly to a certain kind of work. Insofar as possible,
these expenses should alsc be distributed among individual kinds

of production, separating them from the overhead expenses.

The planned cost of one t of ore at mines of the ferrous
metallurgical industry is determined approximately on the standard

form shown in Table 35.
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TABLE 35
PLANNED COST ANALYSIS FOR MINING ORE (Plan for Producing One Million t)
As per Report for the Base Period As per Plan for the Plan Period
Unit per anit per unit total
of price, amount, price, amount, amount,
Item Measure quantity rubles rubles quantity rubles rubles quantity 1,000 rubles
Basic wages for production workers man-hours 0.9 6 Sels 0.85 [ 5.10 850,000 55100
[ Imcludings
4 Drilling and blasting work or cutting man-hours 0.l 8 3.2 0. 8 3.2 100,000 3,200
Loading in the stope manehours 0.1 L 0., 0.08 i 0.32 80,000 320
Timbering man-hours 0.05 5 0.25 0.04 5 0.20 140,000 200
- . Gathering man~hours O.l L Oaly 0.08 L 0.32 80,000 320
3 \zl Underground tramming man-hours  0.05 L 0.2 0.05 L 0.2 50,000 200 4
' Surface tramming man-hours 0,02 3.5 0.07 0.02 3.5 0.07 20,000 70 4
Supplementary wages and taxes on wages - - - 1.08 1.02 1,020
1 Faterials - - - k.00 3.8 3,800
] Includings
Timbers cum 0,0266 30 0.8 0.0233 30 0.07 10,000 70
Ammacnal kg 0.6 2.0 1.2 0.6 2 1.2 600,000 120 ‘
Pobedit g 7 0.2 1 6 0.2 140 6,000,000 1,0 “
Power expendi tures:
Electric pover kwh 3 0.12 0.36 3 0.12 0.36 3,000,000 360
Compressed air cum 25 0.02 0.5 22 0.02 0.y 22,000,000 uho
Total power expenditures - - - 0.86 - - 0.80 - 800

N
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CONTINUATION OF TAELE 35

(Reverse Side)

As per Report

Item

Services of auxiliary shops
Including:

Surface railroad haulage

Surface truck haulage
Amortization
Writing off development work
Current repairs and maintenance of fixed capital
Labor protection
Other expenses

Total expenses
Production from development workings

Total, including production from development

workings

Including total shop wages
General mine expenses
Administrative expenses
Losses from spoilage (for report)
Mine cost, delivered at the job
Transportation of products

Total mine cost delivered at the warehouse

per unit of
production,
in rubles

1.50

Intramine (commercial) expenses (ess transportation)

Transportation expenses
Including:
Anticongelation mns&oa
Analysis of quality of ﬁroduotn

Overall (commercisl) cost
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As per Plan
per unit of
production,

in rubles

total,
1,000
rubles
1.40 1,400

360
1,150

1,400

" 900

80
1,000
16,650
400

17,050
6,800
1,100

700
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The estimate of expenditures for manpower, materials, and power
is made on the basis of the progressive norms used in the plan. The
services of auxiliary shops (transportation, laboratory, atc) are dis-
tributed among the shops on the basis of their actusl cost without

counting general mine expenses.

At mines of the ferrous metallurgical industry, exp;anses for

ff in accordance with an established
coefficient of extinction for such work. The coefficient of extinction
is determined on the basis of the plan for working the mine, with
separate calculations of coefficients for linear and volumetric
workings and for construction and installation work classified with

devel opment workings (pits, platforms, haulageways, etc).

The value of the development work written off per t of ore
is determined by multiplying the average cost per cu m of these
workings as given in the plan for development work, by the coeffi-

cient of extinction.

For example, according to the plan, an explored deposit is
to be worked for a period of 20 years. The total volume of the
reserves to be extracted in the course of this period is 20 millien
t of ore. In order to extract these reserves it is necessary to do
productive development work amounting to 120,000 cu m and construction
installation work clasaified with development workings amounting to

1.4 million rubles.

The per t coefficient of extinction for development work is
0.006 cu m, that is, 120,000:20,000,000 = 0.006; and for construce
tion and installa ﬁ.ﬁ: work it is 7 kopecks per t of ore:
1,L00,000:20,000,000. = 0.07.

- 253 -
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The value per cu m of development work is determined by
means of adding the planned value for the plan period to the value
of the unextinguished work as of the beginning of the plan period,

and dividing the sum thus obtsined by the overall volume.

For example, the balance of unextinguished development as
of 1 January 1953 is 5,000 cu m, the value of which is 500,000 rubles.
According to the plan, 7,000 cu m of development workings amounting
to 640,000 rubles, are to be driven during the plan period. The
average cost per cu m of development workings is 95 rubles:
€40,000+500,000 _ 5
=T %00+ 7000 = 95
while the amount to be written off per t of ore is 0,57 rubles:

95+ 0.006 = 0.57,

where 0.006 represents the norm for writing off development work

per t of ore.

If the development workings are driven into an ore body,
there is "incidental production" of ore. The ore mined from pro-
ductive development workings is included in the production plan
and is calculated together with the ore mined from the stopes. Ore
mined from development workings is valuated according to the planned
shop cost, less ﬁxe value of development work written off. At the
same time this sum is excluded from actual expenses for driving the

development workings.

Planning Cost Reduction

The plan for production expenses, like the plan for the cost
of individual kinds of products, does not specify the smounts to bs

saved by cutting production costs. But for the naticnel economy it
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is important to ascertain how production costs change and what anti-

cipated savings will be achieved by cutting costs. This is deter-

mined in the plen for cutting the cost of commodity production.

The quota for cutting the cost of comparative commodi ty
production is planned on the basis of the following figures:
percentage of reduction in the cost of comparative commodity proe
duction relative teo the

savings from cutting the cost of comparative commodity production;

incidence of comparative commodity production.

The work in connection with preparing the branch plan for
cut ting costs may be arbitrarily divided into the following basic
stages.

(1) Evaluation of fulfillment of the current plan and the
cost level attained.

(2) Elaboration and promulgation of directives on cost re-
duction.

(3) Elaboration of concrete plans for cutting costs in

individual branches and at individual enterprises.

The breakdown of the plan into stages must not be understood
in the sense that they are carried out in a sequence. Actually the
work on individual stages is interrelated. At the same time that
the plan is being evaluated and directives for the future period are
being drawn up, organizational and technicel measures are being
elaborated for cutting coats in the future period and for the

struggle to fulfill the cost reduction plan in the current period.

For purposes of eliminating existing shortocomings in work

and diacovaring reserves for the further reduction of coita,_ great

- 255 -
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importance attaches to the analysis of plan fulfillment. Cost

analysis must be carried out systematically, as the report data

come in. The systematic study and analysis of costs in terms of

individual items is a means of mobilizing the resources of enter-
prises. It is essential to determine the cost level attained by
the end of the current period, since it is only on a basis of this
level that the quota for cutting costs for the following period can

be accurately determined.
Directives for cutting costs are promulgated by the state.

Gosplen USSR and Gosekonomkomissiya USSR work up drafi
directives on the basis of general national economic goals, dis-
covered reserves, the cost level attained, the plenned increase

labor productivity and wages, the development of technical
progress, the reduction of overhesd expenses, etc. Directives on
cost reduction are approved by the Council of Ministers USSR si-
multaneously with general directives on the preparation of the

national economic¢ plan. They should be considered as a minimal quota.

The cost reduction quota fixed for individual ministries is
subsequently distributed among individual main administretions, and
by the latter, among enterprises. This quota is drawn up on the
basis of an analysis of the actual expenses during the preceding
period, making allowance for progressive norms for the utilization
of equipment, consumption of materials, electric power, and fuel,

expenditures of labor, and the elimination of nonproductive expenses.

The cost reduction quota is a very important quantitative
index of the plan. Enterprises are required to fulfill this quota
Jjust as completely as the quotas on the volume, assortment, and

quality of production.
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The amount of savings which can be secured as a result of
cutting costs is of great importance in planning the national
economy. These savings are determined not only by the overall
percentage of reduction in the cost of industrial production but
by the wlume of production. Therefore the total yearly savings
figure along with the percentuge of reduction in the cost reduce

tion quota.

The plan for cost reduction is elaborated at the same time
as other sections in the plan for an enterprise, with large scale
participation of engineering and technieal personnel, workers, and
employees. The plan should provide for a reduction of costs in all

determining factors and, ’nsofar as possible, on individual processes.

In the case of those branches of industry which, like the
ore mining industry, have a massive, homogeneous production, the
cost reduction quota for the mein administration is established by
means of evaluating the comparative part of the commodity produc-
tion of the enterprises under the main administration (without a
separate calculation for internal turnover) » on the basis of the

reported and planned costs.

The cost reduction quota in percentages iz determined by
the ratio between the cost for the plan period and the cost for

the reported period, using the following formula:

X= 100-%1,?_-100
1l <o

L}
where X == percentage of cost reductiong

P; -= production cost for the plan period;

P production cost for the reported periods

o

q compsrative commodity production as per plan.
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To detemmine the amount of savings for the branch, the
commodi ty production as per the plan (without internal turnover)
is muiltiplied byvthe difference between the reported cost and the

planned cost.

For examplet
Cost as per plan 21.71 rubles
Cost as per reports 23.14 rubles
Output as per plan [ 213,600,000 t
The total yearly savings amount to:
3,600,000 (23.14-21,71) = 5,148,000 rubles.

Comparative and Non-comparative Production

The commodity production planned for the plan period may
include products which were not being made during the reporied

period, and on which a cost reduction quota cannot be assigned,

Therefore the comparative portion of the production is separated

from the overall commodi ty production in order to establish the
quota for cost reduction. Comparative production is that production
which is already being turned out by the enterprise during the cur-

rent year.

If during the preceding period production wss begun on a new
kind of product and it was produced on a small scale with a very
high cost level, the decision as to whether this production is to be
considered as comparative or noncomparative is made in each indivi-

dual case by the ministry with the approval of Goseckonomkomissiya USSR.

PN

A change in the quality of a product or a changsover to a new
technological process does not render the product noncomparative. A
‘chnngaonr‘ from mining oxidized ores to mining sulfide ores or from

- 258 -
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open workings to underground workings does not provide & basis for
considering the production noncomparative. If there has been an
actual deviation in the assortment or grades of the product from
the planned assortment or grades, it is not permissible to make an

adjustment in the established quota for cost reduction.

In the case of noncomparative production, or of enterprisss
newly put into operation during the plan period, no cost reduction

quota is promulgated, and only the planned cost is established.

The cost reduction plan is drawn up by individual expense
items for the total comparative commodity production of the enter-

prise or trust.

The cost reduction plan is submitted and approved at the

came time as the production plan.

Section 5, Cost Analysis

The analysis of costs in the process of drawing up the plan
has the purpose of establishing the deviation of the planned cost
of comparative production from the actual cost for the reported
period, both in terms of absolute magnitudes and in percentages for
the following basic factors: (a) changes in the price of materials
consumed; (b) changes in consumption norms; and (c) changes in the

volume of production.

In analyzing costs on the main administration level it is
also necessary to ascertain the effest on costs of changes in the

geographic location of mines.

The analysis of reported costs is of great importance in
adﬁiniaterln,g the work of enterprises.
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An enterprise may be considered as having fulfilled the
costs plan when it bars fulfilled the following plan indexes: f{a)
cost of total commodity production; (b) reduction of cost of cem=
perative commodity production; and (c) cost of most important kinds

of products.

The analysis of the reported cost production makes it pos-
sible to evaluate the quality of the work of the enterprise and the
branch, to compare the work of similar enterprises, and to apply

the practices and achievements of the leading enterprises to the

lagging ones.

Reports on costs, both accounting and statistical reports,
together with the balance sheet should serve as the basic docue

ments in analyzing the quality of an enterprise's work.

Reports on costs must be prepared in time so that they can
be used for operative management and improving the quality of the’
work. A monthly cost sheet which is not prepared on time can be
used only to a very slight extent, since working conditions at a
mining enterprise ere constantly changing (new drifts are put into
operation, the stoping methods are changed, etc). Instances where
promptly prepared cost sheets are not studied or analyzed by any-
one are even less t0 be tolerated. The results of cost analysis
should be studied by the top management of the enterprise and should
be considered at production meetings and meetings of the aktiv for
purposes of taking effective measures for & systematic reduotion of

costs.

Thq following are tho‘ objects of coat analysis. .

(1) The report on production expenses in terms of expense

items.
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(2) The cost of total comparative production for the given

period relative to the preceding period and the plan, and the cost
of noncomparative production relative to the plan.
(3) The cost of individual kinds of products in the given

period relative to the preceding period and to the plan.

The report on production expenses in tems of expense items

is drawn up on the form used for the estimate of production ex-

PR |

_ fon s LYWAN L NP W, |
PEIISEE \2avuli® J4je - WUl pPaaiiioa

expenses.

This report is of great importance in analyzing the expendie
ture-of the payroll fund, the fulfillment of the enterprise's
financial plan, and other sections of the plan. However these data
do not suffice as a basis for judging the fulfillment of the cost
reduction plan as a whole, since the amount of expenses is also af-

fected by the volume of production and changes in the price level.

The analyeis of cost reduction is based primarily on data
on the cost of commodity production, which in the items in the
cost sheet reflects data on the cost of total commodity produdtien

and on its comparative portion.

The report on the cost of commodity production makes it
possible to ascertsin the savings or overexpenditures not only on
the basis of the totsl expenses but with regard to individual
items thereof. This kind of analysis makes it possible to ascertain
the factors causing an inorease in costs and the i;ut way to eliminste

Jhe. causes thereof.

Cost reports and curi-o_nt‘ cost sheets show the cost of the ore

mined. But from the national economic point of view the important

-261.
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thing is not the cost of the ore mined but the cost of the metal
contained therein. Therefore, in analyzing the fulfillment of the
plan for the cost of ore, it is essential to analyze at the same

time the cost per unit of metal contained in the ore.

For example, the per t cost of ore with a 2% content of

copper should be 4O rubles according to the plan. According to

the cost report the per t cost of the ore was 36 rubles, but the
metal content in the ore was only 1.6 %. m7£Zﬁe plan

the cost of the t-percentage of metsl should be 4032 = 20 rubles.
According to the report the cost of the t-percentage of metal is

36:1.6 s 22,5 rubles.

Although the per t cost of the ore according to the report
was L4 rubles, that is, 10% lower than the planned cost, the cost
of the t-percentage ol metal was 2.5 rubles, or 12.5% more than the

planned cost.

Where polymetallic ore is being mined it is necessary for
purposes of analysis to evaluste on the basis of the plan and the
reports all of the metals contained in the ore, in wholesale
prices, and to compare the resul ting amounts with the planned and

actual cost of the ore.

This is shown in the following example:

Result, £ - saving
Flan Report + overexpenditure

Per t cost of ore 8o 76 -5
Cest of metals contained in
the ore, in wholesale prices . 160 U =10

The per t cost of ore has dropped 5%, but the value of the

hetals therein has dropped 10%. As a result the cost of the metal
in the ore has increased S.uf. [100-(.1%) - eg%) + 100 = 5.].
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Because of the high incidence of wages in the production

costs of the ore mining industry, special attention must be de-

voted to the analysis of this item.

It is essential to ascertain the incidence of piecework
and time wages, since a change therein has a substantial effect
an the production costs. With straight plece rate wages an in-
creagse in labor productivity is not reflected in the wages item
of costs, and with the progressive wage system it means an ine

— cresse thereof, but one accompanied by @ reduction in costs on
other items. With time wages, an increase in labor productivi ty

means & drop in this item of the per unit cost of an article.

Expenses for supplementary wages are analyzed in their

relation to basic wages in percentages.

The purpose of analyzing expenses for materials is to ag-

certain the reasons for changes in these expenses.

In analyzing consumption of materials it should be as-
certained whether progressive norms for the consumption of direct
and indirect materials have been established at the enterprise.
Progfessive norms for consumption should be based fh technical
computations and the utilization of the advanced practices of proe
duction innovators. This kind of analysis should bring out the
reasons for deviations from established noms and, in the event
they have been exceeded, it should help in working out measures to
eliminate overexpenditures, to evaluate critically the norms theme
selves, and to ascertain the effect that price changes on materials

have had on costs,

For example, in analysing consusption norms for explosives,
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steel, and hard alloys, it is important to ascertain the effect of
changes in the stoping method, the quality of the explosives and .
steel , changes in the hardness of the rock, the coefficient of uti-

lization of blastholes, the type of drilling machines, the skill

of the wbrkers, etec.

In analyzing consumption norms for timber, it is important
to ascertain the correspondence between the kind of timbers used
and the established specifications, to check the fulfillment of

norms for reuse, etc.

The following form of calculation may be used in analyzing
cost deviations because of prices and norms (Table 36).
TARLE 36
EFFECT OF COST DEVIATIONS REFERABLE TO PKICES AND CULSUMPTION NORMS
ON MATERIALS IN ANALYZING COST
Difference

referable referable
to norms to prices

Designation
and grade Planned
of Material expenditures Actual Expenditures

saving

quantity, kg
amount,
1,000 rubles
value of actual
quantity at planned prices,
rubles

overexpendi ture
overexpendi ture

Explosives 1,000 3 3,000 $00 2,5 2,250 2,700 300

The difference between.the value of the actually expended
quantity in planhed prices and the planned amount of expenditures
characterizes thé deviation rﬁfemble to norms. The difference
batweﬁn the valﬁp of the acmily expended quantity of materisls in
planned éricca and the actual inount of expenditures oiunct.srizn

the deviation referable to prices.

- 264 -
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In the given example there was & saving of 750 rubles on
materials, relative to the plan, An analysis of this table shows
that the saving referable to norms amounted to only 300 rubles,
and that referable to price changes amouﬁ‘md to 450 rubles. The
effect which changes in railroad and waterway freight rates have

on costs is calculated by the same method,

This kind of analysis is especially important where shops

ut on a
sre being put on 2

results of the activity of the shop, all e.penses dependent upan
the sheop are analyzed in terms of the actual consumption norms

and the plamned prices. This makes it possible to ascertain de-
viations in cost arising both out of the work of the shop itself

and out o: causes notidependent upon the shop.

A char;ge in the volume of production has its greatest ef-
foct on the level of arbitrarily fixed expenses. Arbitrarily
fixed expenses are those expenses which remain almost unchanged

despite changes in the volume of production.

Variable expenses are those which change almost in propor=
tion to the change in the volume of production. Arbitrarily
variable expenses include expenses for current repairs and maine
tenance of fixed capitel, amortization, other shop expenses, and
general mine expenses. A change in the volume of production has
a relatively small effect on their absolute magnitude, but the
amount of expenditure‘s per unit of production depends directly
upon the volume of production. Therefore, the purpose of the
analysis is to determine the effect of a chénga in the volum of
production on the ambunt of overhead expenses per unit of produce
tioi. This effect c§n be calculated in percentagee by means of

the fallowing formalar X = 100-.-(;;*,1;;2) . 100, '
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where n ~-- incidence of varisble expenses in the totsl amount of
expenses;
k ~- coefficient characterizing the change in the volume of

production,

In the practical application of this formula the most ime~
portant thing is to determine the magnitude of n. TPo this end it
is necessary to determine by means of a detailed analysis the ine

cldence of veriable expenses for each item.

The following is an example of calculating the effect of

the volume of production on the cost per unit of production.

The quantity of ore mined increased from one million to
1.2 million %, that is, by 20%, and the cost per t of ore decreased
from 33 rubles 05 kopecks to 30 rubles O7 kopecks, that is, by 9%.
Variable expenses sgcounted for 29 rubles or 86% of the reported
cost, while fixed expenses accounted for i rubles 05 kopecks, or 12%.
Under these conditions the decrease in costs referable to the in-
crease in the volume of production amounted to 2%:

X = 100-(0.88+ ;l;gl_-_gﬁ )+ 100 = 2,

The other 7% of reduction was due to other factors.

Section 6. Costs and the Quality of Products

The party and the government s ttribute grest importance to
improving the quality of products. The quality of a product is the
extent to which all of its properties correspond to the requirements
euisblished, specification models, or teé.hnical specifications. The
quality of a production, along with the cost index, is one of the
basic plan indexes. The quality of production is chaneﬁﬂnd by
the degres of mastery of the most improved ﬁochnologtenl pro¢esses,
proper adherence thereto (toeimolozicil discipline), adaptation of
equipment, the skill of the worlﬁérs,-snd the level of technicsl management.
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4 peduction in costs at the expense of a decrease in
quality is completely inadmiscible, Cost reductions must be ac-

companied by an improvement in the quality of the products.

A deterioration in the quality of an ore or & reduction in
the content of metal therein is undesirable even where there is a
reduction in the per-unit cost of metal in the ore or concentrates,
since subsequent expenses in connection with processing them may
wipe out the saving achieved by mining poorer grade ore or in ob=

taining poorer grades of concentrates.

The fulfillment of the cost reduction plan by means of re=
ducing the content of metal in the ore does great damage to the
netionel economy, since it leads to excessive expenditures in

processing the ore and to & lower degres of recovery of metals.

Persons responsible for turning out products of poor
quality, incomplete assortments of products, or products which
do not meet specifications, are liable to harsh penalties and even

to criminal punishment.

Section 7. Costs and Prices

In the socislist economy, the prices of the products of

state industry are regulatedsufider planned procedure.

As a rule, the price exceeds the cost to an extent equal
to the socialist accumulations. In the ore mining industry, as in
other branches of industry where different enterprises have gif-
fexmdetiost levels, prices are established on the bagis of the

rough average of costs at enterprises which are doing good work.

The planned regulation of prices and establishment of the differ-

ence between the prices of goods and their cost ensure the
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establishment of proportions in the national economic plan and of
proper ratios between balances, makes for econcmies on certain

materials or, conversely, creates the preconditions for increasing
the consumption of other materials, regulates the creation of ace

cumulations in individual branches, stc.

At the present time 3 kinds of prices are in effect in thes
industry of the USSR, namely (1) the wholesale prices of enter-

prises, (2) the wholesale prices of industry, and (3) retail prices.

1. The wholesale prices of an enterprise are built on the
basis of the branch cost plus the profit planned for the gziven
branch. These prices serve as a basis for planning and accounting
for gross and commodity production and labor productivity in
monetary terms. They are used in intrabranch and interbranch
settlements.

2. The wholesale prices of industry in those branches
whose production is sold for consumer consumption through the
state and cooperative trade networks include the wholesale price
of the enterprise pluc the turnover tax. The latter is one of the
basic sources of revenue for the state budget. In 1949 all branches
of heawy industry (except for the petroleum indusiry), including
the ore mining industry, were exempted from the turnover tax. Im
these branches the turnover tax is retained only in the case of the
consumer goods produced by the enterprises of the branch. There-
fore, in the ore mining industry the wholesale prices of enter-
prises and those of the industry are the same.

3. Retail prices express the vslus of the product in retail

tumover; They are spplied to consumer goods sold in the retail

trade network. Industry gives trading organizations discounts on
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retail prices to cover their expenses and to ensure the acoumula=-

tions established for the trading organizations.

In the ore mining industry, uniform wholesale prices are
established for ores, semifinished products, and finished produc-
tion, metals and alloys thereof. The wholesale prices are estab-
lished FOB the regular freight yards where the shipment orginstes

or FOB the shipping terminal when transports tion ie via water.

Prices of ore are established in accordance with the
quality of the ore (grade, content of metals and foreign matter,

size of pieces, etc).

Prices on iron ores are dif ferentiated for individual

deposits, depending upon the metal content in the ore.

The price of copper ore is established in accordance with
the f-percentage of copper cortained in the ore. If there is an
incresse or decrease in the average content of copper in the ore
as against the planned content, the price is raised or lowered ac~
cordingly. In the case of copper sulfate plants, higher prices
are paid for ore dslivered in large lumps, since large lump ore is

more easily smelted.

The price of lead ores varies in accordance with the lead

content in the ore.

Whole prices on concentrates are fixed in accordance with
the same principle. The higher the content of the basic metal in
the coneentrate, and the better the ratio for the content of other
metals therein, the higher the price per unit of basio metal cone

tained in the concentrate. For example, 8 t of eoppir in grade Ki-1

concentrate (copper no less than 20%, lead no less than 19%, zinc:
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no more than 6%) brings a higher price than a t of copper in grade
KM-i concentrate (copper no less than 11%, lead no more then 15%,

and zinc no more than 19%).

The wholesale prices of products of the ore mining industry
are obligatory for all suppliers and consumers. The schedule of
wholesale prices provides for a system of higher rates or clscounis,

depending upon the quality, size of lumps, moisture content, eic.

Products of inferior quality which do not meet all of the
requirements of specifications models or technicai speciiications,
but which csn be used, are valuated with discounts or on the bacis
of espacially iow prices. These apply, for e¢xample, to Copper cone
centrates with a lower metal content than is specified for grades

of inferior type, etce.

This system of fixing prices provides an economic stimulus

for improving the quality of products.

Wwholesale prices of ore and concentrates are used in those
cases where the mines and concentration mills are independent enter-

prises.

When the mine or concentration mill forms a part of a
combirie, settlements for ore concentrates processed at the combine

in question are effected on the basis of the actual cost.
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Figure 1. Deposits of ferrous and nonferrous metnls in the USSR,

(Prepared on the basis of the map in the book by P. N. Stepanov,
Ggogrofiya promyshlennusti SSSR [Geography of the Industry of
the USSR], 1955, Uchpedgiz.)
Iron ore
5, Vyksa; 6, Tula region; 7, Lipetsk; 8, Khoper; 9, Kursk
magnetic anomaly; 10, Krivoi Rog region; 13, Kerchen; 14,
Malka; 19, Dashkesan; 23, Omutinskoye; 24, Ivdel'skoye;
29, Tagilo-Kushvinskaya group (Vysokogorskoye, Goroblagodatakoye,
Letiyazhinskoye); 30, Alapayaevsk region; 39, Baikal group;
40, Komarovo-zZigazinskaya group; 42, Matnitogorsk; 45, Khali-
vlovo group; 58, Atasuy; 61, Ken-Tyube-Togay group; 71, Tel'-
bes group (Tel'bes, Temir-Tau, Tashtagol); 76, Angaro-Ilimsk
region; 81, Zheleznyy Kryazh; 84, Sosnov; 90, Malo-Khingan;

92, Nikolayevsk; Y6, Ol'ga.
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Figure 1 (Continued)

Manganese ore

11, Nikopol'; 16, Chiatura; 21, Polunochnoye; 38,

50, Mangyshlak; 60, Dzhezdin; 74, Mazul',
Chriomites
.

27, Saranov; 32, Khrompik; 41, Kraki range; 43, Verblyuzhe-
gorskoye; 48, southern Kimpersey group.
Copmer

17, Alﬁvcrdsk; 20, zZangezur; 28, Krasnoural'sk group; 28a,

Krasnoturinsk; 31, Kirovgrad; 35, Degtyarka; 37, Karabash

group; 44, Daymak group (Baymak, Sibay); 46, Blyava; 53,

Almaiyk; 57, Kounvad; 69, Dahezkazgan; 65, Boshchekul'.,
Polynetals

3, Pithyarnta; 15, Sadon; 52, Karamazar; 54, Achisay; 9595,
AR=Tyuz; 56, Tekeli; 66, Leninogorsk; 67, Zyryanovsk; 72,
Salairy;  £0, Nerchinsk; 95, Tetyulhe,

alirimn yaw materiad

4, Xirov, Tikhvin; 26, Xrasnoya Shapochka; 26a, Alapayevsk;

{maensk group, Akmolinsk group,

22, Soliuamsk region;

(13 a5 e ey St levals A Khanehoe
2, Pitkyaranta; &9, ] ¥ 7, Smeilovsk; 75, Khapelhe

78, Cnonsk;

cy gronng 47, khalilovo; 4y, Riwpersay.

can=Usun,
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Figure 1 (Continued)
Gold
33, Berezovskiy; 64, Stepnyak; 64a, Dzhotygara; 68, Altay
depogit; 73, Berikul'ski; 73a, Artem'yevski; 85, Severo~-
Yenisey; 75a, in the Kyzyl region; 82, Klyuchi; 83, Darasun;
85,. Bodaybo; 85a, Vitimsk; 86, Aldan; 87, Skovorodinb; ' 89,
Kerba; 91, Afanasevski; 93, Upper course of the Imen River.

Platinum

Turgay; 88, upper course of the Sclemdzha River (Leninsk) .
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Figure 2. S0 deposits,
a, opened up by a vertical shaft and a crosscut; b, opened up
by an incline and a crosscut; ¢, opened up by an an underyground

shaft; d, opencd up by a crosscut from the haulageway.
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Figure 6. Grapi\ of cycles for crew:< of 2 and 3 men,

o 1

a. 2-man crew, technical conditions
Hordness of rock as per Glavmed' scale
Nwaber of blastholes in stope
Depth of blastheoles, in m
Coafficient of utilization of blastholes
]
Recovery of ore mass per cycle in one stone, m”
Number of workers working in stopes
3-man crew, technical conditions
Haurdness of rock as per Glavmed' scale
Number of blastholes in stope
Dcptb_of blastholes, in m
Cocfficient of utilization of blastholes
Recovery of ore mass per cycle in one stope, m

iNumbor of men working in stopes
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