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Energy requirements for selected metsis in the United States in 1973 {12,

Enerey required
Commodity Product Per net ton product Tatal
’ (10* Bu's) (107 Btu’s)
Iron and sre=l Steel slabs 4 3350
Gray iron castings M 366
Carbon steel castings &2 54
Aluminum Ingot 244 1170
Zinc Inpot &5 92
Lead Ingot 7 1L
Copper Cement copper B7 14.9
Refined copper 12 221
Chromium High-carban ferroalloy al 158
Low-carbon lerroulloy 129 19.5
Magnesiom - Metal 358 420
Manganese © Ferromangancse H3 . A3
Blast fumsece  _ 46 17
Electric lurmuce 52 16
Titanium Metal 408 82
Uranium Uranium oxide
Acid gt 176 A |
Alkaline circuit 1123 22
Resin-in=pulp TO5 3

*In pructice. 20 perceat of alumznum elecinoi ensrgy in the United States bs devived from hydrociortric plants,
Fﬁﬁmﬁu * 10* Biufion in the Battells repon i reduced 19 204 x 10° Binyion in calculating 1ot US. use of
17y

Hﬂfs, Science 49 (197€)

C [ ks =3%/2 Pev )

ﬁ‘ zZ Mo=mfag—- =22}
- (M=% = 7 » FESETFORTEEER)

B = 19/ F R S

(kWh) (EWhl

¢ oy H 4 £ 1PV -- 700
£ 4 ¥ F L1Ev 1,700 2,204

: 7, 400 13,200
i M o1r¥ &5 (8 )
* Ok ) 1rv 9,500 =
5t i1 #H # - 22, 50
(ERei i1, 00 es)
{ £8 1 F - 100, 000

Ay = 2 AH
I9E. W 100m?

i:‘ﬁ'yﬂtf};:y }‘ 1 ﬁ - Ei.ﬂﬂﬂ,ﬂl}ll =
THo#% L OETesv b EREROSRER RN noTHROKAE LS. Kilicow

Tt bEERMEr L TONREEDF — # BT
2 .(‘q- pAoP—ain P Clapman, Ferl's Faradles, pp. 30-07 i 1 8.
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4}"3 Part of the Energy Lntensity Table for the U.S.
(1967 Data, Ref. 18)

Sectar Coal® Crude Refined Gas Electric | Primary”
Code Sector (MJ/5) (ML1/5) (MI(5) (MJI/5) (MI{5) M/ 5)
1103 New construction public urilitizg 29.12 5835 3089 2580 5.13 0. 42
1202 Maintenance construction others 14.65 4832 3043 16.54 2.99 G4.69
2704 Miscellaneous chermnical products 44 91 14847 48.85 85469 1057 199 44
3701 Stee] products 17227 111.41 3064 77.29 14.46 292 .00
2804 Primary aluminum 16924 206.42 36.97 163.33 8572 42493
4003 Heating equipment 33.47 42,39 14.84 26.44 635 7951
5805 Electrical equipment 21.50 46.04 1620 I8.65 b.65 T1.36
ﬁSl]‘}' Tmnspormnon sarvices 441 4356 2.15 il4 1.02 986

MT = lﬂ“‘J ungma] table is in Biu/S.
ury = coal # erude + 05748 X electric.
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¥obte 1. The Financial costs and energy requirements for the capital equipment.

Roaetor Electrical Buildings Nuclear Steam System Total Energy Reoquiraments
L E XA
Type £m Tdith) £m THeh) £m Tdithl Tdlel + THuh) TJd(th}
MAGNOX 62 6178 73 7358 116 12528 1738 + 18112 26064
SGHWR 52 B178 31 3125 &7 7236 Moz = 1213 16539
PWR B2 6178 u] 024 50 5400 973 + 10710 14602
AGR 52 6178 30 3024 9812 13254 + 13798 18814
CANDU 52 6178 n 3125 &7 1238 1102 + 12131 16538
HTR 52 6178 30 3024 &0 6480 1045 + 11502 15682

Freciid = eost *ML&&A{H?‘

cost dafo. 2 (373 CEGRF-%
T-o bedtle 2 1963 Gensus of Rrduckion (757292

* (limpmiumn f%c&-oe‘rih; (> ;L_aﬁﬁl?aﬁ?u Pprocess m{?rfs

M. SGuwR 21%/teU a process.

e

121 Gdithi 0029 (el « 0-BIBIAY 576 Gl + 194-4 Glith) 871 Gdial + 0-33 GJith] 173 GIe) = 116 Gl
DEr 10N ore Glfton are P& 10N uran . per SWU P IO WFA T

- 350 000 12 e 780 1= ; 643 e
Fining milling ] comvarsion enrichmant
[THS UFy UFgi2-1%)
= P ———
i
GO00000 ronnes i"_ - 160 e
overburden o - 2:1% fuel

Tapie® Enargy requirements for uranium fuel praduction.,

Total

GJdie} + GJi{th] electricity elficiency)
To produce anerton natursl
uranium from 0-3% ore
[stripping ration 24:1)
ingluding conversion
to UFg 955 + 595.5 {1381}
To parform one tonne:
SWU of enrichment 8710+ 350 {35900)

To convert and fahricats-

-

~one ton of wraniem fusl 173+ 115 {BOT)
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FotW & The anergy requirements for the initisl core of 1000 MW(a) stations,

Natural Mining, Enrichment Fabrication Total GER
Fuel . urznium  SWU milling energy energy
Inventary Enrichmont reguired percore  Energy
[tonnes) %) (tonmes) (e SWLD  TUleheTdith)  Tdiel + THthl  THe) + Tolthl Tai=) + TIltn) Tiich)
MAGNOX 972 namrel 973 - a4 + A58 - 168 +112 262 + 10BD 2128
SGHWR 160 21 643 3z8 62 + 640 2857 + 118 78 + 18 2947 + 773 12881
PWR {!1 130 33 252 578 23+ 858 5034 + 202 2.+15 5139 + 1075 21631
If? 104 26 g3 be ) b 51 + 629 2718 + 109 18+12 2787 + 650 11788
{!u} a7 335 654 458 63+ 851 3972 + 160 17+ 11 &052 + B22 17030
Liwl 87 27 463 278 45+ 4617 2421 + 87 15 +10 2481 + 86B 10492
AGR 195 2-45 832 527 o + 978 4530 + 184 34 +22 4714 + 1124 182990
CANDU 182 natural 182 - 176+ 181 - N k21 49 + 202 396
HTR 227 65 308 256 30 + 307 2230 + 50 4+3 2264 + 400 D455
- constiuchion + Zuibtal cove
4.7 Tustial wﬁdrﬂvnwx 1
Fabte S, Total energy required lor 1000 MWiel power stations
Capital Equipment Heavy Water Initial Core Tatal
Tdlel + TJith) % Tdlal + TJith) % TJie) + TJithl % Tdiel + TIith) TJlthi
MAGNOX 1738 + 19112 gz 252 + 1080 8 2000+ 20192 78192
SGHWR 1102+ 1213 45 585 ¢ 5400 21 2847 + 773 34 4534 + 18304 JEB40
PWR (i} Ly34 10710 40 139 + 1075 60 5112+ 11785 36233
hil 973 + 10710 55 7787 + GEO 45 3760+ 11360 26400
(i) 473+ 10m0 45 4052 + 822 54 5025 + 11532 32
i1V 973+ 10710 58 2481 + 568 42 3454 + 11278 28094
AGHR 1254 + 13793 43 4714+ 1134 g2 5068 + 14932 =232 03 B4
cakDU 1102+ 12131 43 1638 +15120 56 49 + 202 1 2789 + 27453 8609
{045 + 11502 B2 7264 + 400 2B 3300+ 11902 25138

HTR

LA o M E— A TR | TRYE 5% v S

© ove ?uwle

(/?;r_ B Eé Gl = 928 110 Ppy = 239 200 ol =

e Rfuelin  oitpit w3 BV cTsThT )

13

7'71’-"%6 UC mier
ovichrent Aol o 0.25%
Z.2MWh fewy = PT GIe) fwy

— UG 2 3%
. gaseous diffusion

Z‘;zﬁl-l -ﬂi‘/ '1'5 ?’ }
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Frble The outputs of 1000 MW{e] statians (assuming 62% L F: 7-5% distribution
loss; 3-TE% own use)

Net Output Power

a7 Duisids Refuelling for D0 Met Energy Out
* Elec, Ind, Powar Make Up Cuitput in 25 Years
(MW) W) (R iMWH TJted
MAGNOX @ 88 - % 4145 426880
SGHWR o 234 345 % 412680 .
PWR (i) r 492 - 395,024
i - 278 - 522-4 11,858
fii) = 325 - 517-8 409,992
liv) . 247 - 5265 414,378
AGR o 318 - 518.45 408,708
CANDU . 32 525 541.8 427,248
HTR b 428 = 5077 400,248
© Load factor B2 7 : £Pen raa =620 (Hw)
s
. distribdio s R757% Lo $ % PGS
- ??r - z
oun  use I757. 82 » 2= = 2228

(r’Vﬁ?aZ?uf) = fz0—(g5S+2725) = $50.25

29 Odpt = Tedta B

Exi-F. Reactor parameters. (Uranium from §-3% ores)

—

Energy Ratia Powear Ratio Payback Tima
[zssuming 25y [assuming Sy Vi Pous!
lifetime] construction| [yearst
MAGNOX 15133 302 F05 165 ¥ 0:25
SGHWR 11252 3 224 T0-4 223F03
PWR (il A9 W22 a1 g+ 04 229 %03
fiil 7 15673 ‘ﬁgras 1-80 F0-25
[ii) 12872 268 ¥ 04 183%0.3
{ivd 16552 330 o5 115 Fg-25
AGR 10:5 =2 2410 F0-4 238 %03
CANDLU 11172 222 ¥0-4 235F0-3
HTR 158%3 FEF05 158 + 025

(Eh!»s»? EH'?I-) = Ci'? ﬁL‘?FMAZQTH)//(LAﬁJR‘«MMAﬂ:t?)

(Buer Rato) = (Bagr 0F)  pitd Bgosst) (Bxnyy bifle)
€ ffactive) (cargtvinefio~ tine) S
" “’EW.) { Pubatia
(Bl i) = 2 . L
ayui (Franyy 63 per yv) (Brarepy Retie)
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o {q.f. ﬁ‘f"' 'Ii’lp“('l-_"{¢,~ (= 2u Tk, A?fa'a‘fwh,/t Cothuction
Y T—o BT .

i |0 Tatim 8=% Energy Reguiraments for a Large Nuciear Power Plant

1000 MWa Pressurized Water Resctor—MNo Recyela—0 204 Enrichment Talla Asgxy
30 Year Lite—517; Average Copacity Factor—160,300,000 MWh Output (S47 Trilllon Btu)®

Electrical Inpwta, In MWh Tharmal Inputs, [n Milons Bla 'l.'lt!lII"FIIEMI.,

Process Quantity Direct  Materisls Constructlon  Direct Materials Construction  Biu =*
Mining - 3909 MTU 47,760 22,050 &,210 1,005,000 621,500 441,500 2,935
Milling 3909 MTU 67,430 16,140 2,780 1,310,000 &21,500 121,200 3,037
Conversion 3909 MTU 39,830 16,620 620 4,826,000 426,000 29,000 5,334
Enrichmient 3124 x 102 SWU 8,778,000 18,120 24,050 1,048,000 428,000 1,016400 103,037
Fuel Fabrication 633 MTU 67,750 137,200 600 147,900 1,579,000 25,000 4,096
Power Plant

Construction and :

Qperation 30 years 0 255,500 205,000 378,000 8,179,000 9583000 23,401
Fuei Storage 683 MTU 7280 2430 3,880 4,560 64,300 174,300 230
Waste Storage 30 years 130 4,560 320 2,080 158,200 22,920 398
Transportation

—Natural 3509 MTU a 410 (1] 31,900 24470 0 61

—fual £33 MTU G 1,546 g 120300 92,220 Q 230
Tatals 2,008,000 475,600 243,460 8,874,000 12,155,000 11,414,000 142,769

*Electricity converted 4o thermal equivalant =t 3413 Bto per klowalt baure,
Legend: MTU—Metric tons urasnism e
SWU—Separative work unils (directly proportional to the energy required in the enrichment process)

Note: The conversion of electrical to thermal units plus the addition _;f thermal inputs from different energy sources ignores the
quality aspect of preférred fuels. This s & serlous shorcoming, a2 there i= ng singla factor that is satisfactory for coms
varting differemt energy sources fo an equivalent basa.

Source: Imagitute for Energy Anal with adjustments by ERDA,

e L IR -a B Aa TEH 2 20 L %
e dre ﬁrmﬂfe . enyetioval
o Euh’n[ia—uf : ?afmua d?ﬁ’m;fﬂn , 0.2% 7éu/

- 167 beu = -ﬂlﬁ, Gwh, | 19279 196w = 41850 Gwh
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© Trans missim Ag;) Khe7"
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TaniEB=2~ The Enersy Requiremants for Lizht Water
é-.'_” Reactor Nuclear Fuel Cycla Elaments

Equivalent &
Thermal
Energy Percantage
Proceis (Trillion Btu) of Total
Hlniﬂl 2.935 2.‘1 :.E_hle '.B:t_a Eﬂll Lmnmﬂ of NEt Enﬂw REEI.&'? ;
Milling 3.037 21 / Evoay Bebip
. Units af External Energy
Conversion 5.334 3.9 Input Per 1,000
Enrichment 103.037 721 Investigator irite of Outpet
Fual Fabrication 4.096 29
Power Plant Opearation 23.401 164 Development 3Sciences, Inc. 238 G20
Fuel Storage 0.398 0.3 State of Oregon Study 194* 5
Wasie Storsge 0.240 02 University of lllincis, Centar for
Transportation Advanced Computation (Pilati
—Matural U 0.061 0.1 and Richard) 210 458
—Fuel 0.230 0.2 Institute for Energy Analysis 248 4.03
Totals 143° 100° ERDA-76-1 e, 7§

-
* Haunded Adjusted o comparable kasis




¥ %Pmﬁi Emew Rafio - EM?S’U 1.9 ii{% :
-Cﬁa{m» a Euvgy){’xﬁ'a 2
_ (frldsit o~ (refualis ),

£,
$eky CZnitially
—» ERPA T
Elpgy = (rttit ) etbot ),
(W""‘:‘)ﬁ (Zu*'ﬁﬂﬁ,éf Iﬂ"’-ﬁf(«.txfn-,‘_,é
{07 7 (ﬁaﬁfaﬂ,{—- -*‘k}; {'&14"'!""’)9 -
‘Ef = { Zufiak )!._ (z witeg P ) o
&eat L - hefutliy
/o & elodnis
Coutral Jy fharval B
= Elecky + %%
/ -fﬁ:-?/_z

ﬁﬂ‘f’cﬁafkda Eec 3IB

Tl (ud)  Rbeolisoswibud) 52 By — oo

Hegnox 723/ /27 (S| 773
5G4 wR /0233 sife ST w2 3.67
PR ) rooéS o775 /27 8.9 z.27
di'y 7333 LopF Pl 5f J.P0
¢ ) ' & 2148 o (2.9 3.2z3
uv) §17/ £57 TE  KS «.z/
A4aR /o777 ST€% K p0.5 7.4/
Churpy w7z S /85! 472 ./ (4
LR (363 7729 1335615 z.70



n

fr"'

() f??ﬁi % X /97P ' N
 BEAATERRPT -5y BF NS BT R B B

c 1B ABREHA TH, NG L PR BwR
CAN PV
(PWRe BWR =273 omethonyfse
@'U !?c)cr”e )
'-75,70 . Seso MiVe
R4 % . o F
iRmFE . 2y

= Ihpu'et —
Prcess frebsis 7 1- 2y o xR
'ﬁéﬁ}&irﬁw{- (B0 I§a£?§ . FF - T )
128k — ) o 1B) T TIN Thet™— (BT 255 o0
i A=) 79 318 _ e
. rﬂ@ﬁ’?\ y 74 bt R ?ﬂ %ﬁ AL mt,&?‘,é

= woFen
e & ®m 1 LEaw
EiESmISS
. Tj;{mm;:m: B - BT
Tyt ’1;1
WMD) ] I uRediiLz) i R P B
ety — e 1 [
e T a 1
f— 15375, BMEXIEE
""_'...r.,;ygﬂ"]j = LFa{ L3574} J\i S - fEHL SRS
AWl —~ e’ - N HEFSD
Fati1L21) M b A e
LFe [20.5M4T) KF.{ U {388MT ) HESILE
ety | peoBD) W - 5H 5 5/
£ 5 1 BRiF :
— i fl‘i E
1 in I " [ EWH) 139 10"kcal R 5—1‘—}-:'..‘?-;,_11-
4 HsE. o ) | mr e e
ks £ 34,6047} BESNE
LG (Mot | || P inamTy B2 - WESHIE
| mI| ™Oxrmewn FF. (5 10°G)
IR (0.) .
Pulln{ 02T | | Lk 1037 A
7 2iE Futs s B | £|m | EeEeEaR
) i
“'Ehjd’.IM" ﬁ{m’_im'ml ﬁ STRLF DT
- EEE /) GIERTY 2 e S PR
M - 7 o (RN S000MTLL ) L) 00T
BRI G CaRE E R0 EaIY E) BT 2T F moE B
$E% + o L 58 KT 30D =y 0% Wiy
LT 1500MTL ) s a8 i s B
PUREH (30MTR ) Eedalald o b R - NS /T
MO 11 T SOCMTMC - HA/ ) ;

WEE BEkE (BWR:U-Pu v w4 2 u) RIE

r-r HEEERD L Ty N —Apememnk ) REMENEA RS, T Y T AT —
.g. o TF A THATE—



— ——

—HEAE -G EIEE"—H

g EMEBETLL =2
o ; SntTARE—

SR TR IR

» - S
N =0 L 4 BeINEREREE
ﬂ:ﬁ——{ {1z} j Say-
L T T [ =3
b \r}—j ;H‘ﬁ{ﬁx?
; Wt () SR et |
T p \rnyde} 46,13 5
e BRER 1,000 MW

_— E o E 0k
BEakE - 0L |- = = 3%

@]f

E‘»FF (BWE :

TN R) -mI%::r.—.L

e

E@?@EI%J ﬁ

TR AE-GE(EE)

g

@5, ERaE D
REFERLAR IR
BB E ¥
sztﬁﬂ‘yd‘-}ﬂ Rroi -2 it LB B
= a0
HA- R ER) =
; ‘ | ] = o %
El= RUFEEHEA Lok . ) —
eP*™ I — "ma | mun L
%l W Fetd i | wFaie DO
m| L G g | (mEER
£ : e
T C ]\_,.-r"
naty eme | - | ELAO
u R x
- % 2

- HE T REH e B 5155
RN AT 5 e, § 57555
279> B B . grede 0.0’ Us0,
7 R 0B A
- R . PWR 46% BwR#3% CINDOT0T | Bab, LiGER 707
- AR pZ 0 AR a1 (B F9ER v2a 6.5%)

. A —_%‘iﬁr_ LAA - 1R 5] 2 357



* Output .
[000 (MW) = g?@(%)ﬁo(ﬁ)r%m - ffbmfﬁ'f:)
= (/F3. 960 GuH )- (rEmFe)

Z.13

MR EBERNMATAO= Ak s p A — B ey, L0 MWE DERER)

PP ERT p— A PWE!| BarIPEE | (EarEwn)| wesawk | e
- X R am 2R 7 %R 54K | RE R
RE AR R TR . o
saga i heaugh recyels sage - gk waegcla wecart branph
P GWH nil my 1591 11,4 186 1518 1518 By | EEER me
Teal (] e LT 1308 Tab A L] . LA 4
7 GWH 1] By 4.1 w3 $04.1 ] 1T ] T |BME ktx
RERAK NS Teel -4 i .5 T304 3.4 R LELN ) | Lk
. |BERE-NE N GWH 1.5 a1 LR HEF L8] 0 .y (S W TN, P—
i 8 " 3 Tral BEA08 | 100,888 nsa.§ LATET [T 1,443 4 1,085 .8 ohE | LW HRE LT,
Ele n ow oa GWH /A sma|  ara " - - o o [emapeBELEnT.
E (M f L0} Tral 13,015, 8 LWL | g0 E BRI E LR,
flan-nz-ne GWH 5 - AT 1709 L¥il.g L Lkl [ mEL s
- ! J Tesl TR R - LTES iy Tid-4 1351 TLE | cEEREARRE LT
E P e GWH 10764 THA| Lo LIEET LI BogEd i.408.8 0RR o
: Teal B Q8L 1034802 2597 13804 A.em17 5,654, 1 LETT LAk
P GWH wi|  wma g e 1.1 il | oy RN E TS re
Teal ui.8 | 06,650 b33 L4751 T 14814 1,885.4 £aD.
I-IJ W o LWH 1.158.5 s a HES 3 L EQS.§ LT [T .45, 1.:21
Teal 2,010 M- M a7 B4LT 2.500-3 BTN ER TN HEET
ixje = o @ G 1850000 | 1an w0 | o, uean | lenaens 183, b0 193,343.0 1638548 3,
ATF 13 T B
ﬂ' WolIN R GWi Lamo)  osema| 5EMA| Less [T TR T80 12,8708
oy BRTTOE G IR G0.0 | 176 eed.0 | 07,0008 | 17E.506.0 175, 5080 176,040, 0 17E.EE ITL 0.8
‘%‘-1 Dt [EZWHz sl EEwE-EE & i ik e T i e gy | ERARIFLECN
Wik | InlGWIHlgaa=Teall] |8 == aa) | 1951 oRHER G PSR TH
— nom Ie]:u & U= Ll Uljtﬂ u:‘tl l.:tfll CR A Y Fi
b3 gy T~ g [RRESTL el Bl 0:riikanire
Bl 2 e —| » @ .lm -mln “.-' -uli el lill- | i T
: mon "o P Tk =7l -"Jr.w. r.-:.IrL nl.r.,m [ VLT ETRS
i . I @ ml @ oa A 5 | EsmT
¥ 3 i Fp 1 l—_] i
= li;lJJ.u T. llr: p R LTUIZ ' ::."T“I !‘.,E
24 - Mo =
ry p |MARTREA] gt |wwmcmy-a

Bro ) AnMES s R L DRLES A MNEEEL S, Lt T

N Ted = 1163 Gwh

| Gwh =

Mamap e CTR L.

0860 Teal

G.H%_ggl = Z450



2/
(D Emé‘;lwéﬁs ;’%ﬁgr’?‘ /1Pl

* todd ¢ PoorIe) | PUR (1128 Mue ) s Fusiom (ff%fuc)ﬂrfﬁ_
e Aiva 204y comelty fuchi 857

# —L‘Fk_t-
‘—&L‘rml Awﬂ;f;:g S
R B KT BBV L By Do
I'.LL:, 'ﬂ‘“ﬂlrﬂ ol I § 'LQH = 2uE, Tﬁﬁﬁ%ﬁm-ﬁ Hdas
B IFE - e XBATT 94810

14 TAmEEE
Energy Intensity Table with Thermal and Ejuctilc Compencats Separaied

Sactor Thermal Elsctric Totad
Nomber Mams (M3 themmlyE MI{ezctricys ] Iz
400 Agriculture, Forestry, 2nd Fish Servies 3265 282 42,10
1102 New construction, nooresidential 3671 584 76T
1103 New comstruetion, public utllities 6727 691 o042
1105 New construction, othar maz 626 9819
1202 Msintensnce construstinn, ather . 5169 328 &4.69
T4 Miscellaneous chemical products 156,75 1235 159,45
3000 Paint products 101.41 10335 136.08
312 Resdy mix concrate 143.16 1652 19850
3701 Stesd products 18242 327 292.00
3805 Primary nonfemous metals 1165.45 16.83 17284
4003 Heating sguipment 5384 Te6 7951
4306 apecial industrsl machinery 45,09 638 66,40
4901 Puiips, CH0presoms 4225 580 6202
4807 General industrial machinery 49 47 651 1228
2301 Electric measusing instruments i3 356 3924
5303 Switchgesr 3580 450 272
La0q Electric hardware 5385 724 J8:11
5503 Wiring devices 54.07 B 50.90
IH05 Electricsi equipment 51.19 (i) 7136
&107 Trantporiation equipment 7123 o5z 107,81
6301 Railroad 83.78 421 9788
a507 Transportation szrvices 3402 103 985
T301 Miscellaneous business servico 24.63 232 32.40
7702 Hosmitaks 4232 554 6058
703 Medical bealth service 4137 442 56.18
200 Office supplics S794  _ 6.6% B035
AV] (4003 4806 , 4907 average 49,47 694 TL.12
AY2 {4806, 4501 4507 Javerags 4560 636 Gaal
AV3 (5301,5404, 5805 Yaverage 44,12 5.41 6291
AV (4808, 4507 averape 4728 658 6952
AVS (1202, 7301 javerage 3E.16 310 45,54
AVE (1105, 7301 )average : 5092 ; 479 4529
AVY {1202,6501 }avernge 67.73 404 5126

S ikermal) = 10* 1, in the form of theemal energy.
B electric) = 10° 1, in the form of slectriz cnerey.
W ype = MIthermal) + 335 %X MI(electric).
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i., l E_F Encrgy Requirements for an E00-MWelactric) (net) Coal-Fired Flant

Thermsal Electric Total

{rh (11} TH+335XEL

I. Construction 9130 1185 13 100
2. Oiperation znd meintemance 10549 247 13 386
3. Mining of coal 6932-17 848 2086-2371 13 920-35 540
4. Transportation of coal 1% 0as 957 12972
3, Land use reclamation 82 1344 7- 120 105- | 7B8
&, Public weifane 2 547- B 254 221- B55 3 185- 1 118
Towl* 48 36566 232 J3039335 66 06097 S04

*Torals do not 244 up exsctly because of rounding off.

 Lad use veclwato s FRALWEE Tl
BT cet 266 ¥fun  Clae = %ot0")
fmﬁ-ﬁ 76 ~£46 \em”
cool mlhiu?'% i+ —E6F x {05 Foin
© capidaf cost 3 NOC Data. S
-+ Bblie welfore 3 s2Fa 1H8
dy Accidndt amd Fopature Asatl
Cactidacgt 26 — 15€ iy flowohw. yu
[ ampory © five day hospitel | F°ay
C prepduve doatls 02 Aroriw -y
| gkl 30 day hospetal
Cirmdiats occidodt dodl 3 TRict ™R neplille
i Ev'—td‘S of Vad iatie~
~Th 1egy 2 wnetmnoy
- PwR o ecfh Fy bed.afien 'ﬁ"{ﬂm . 2&6"3,41“?#
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Clr§eMw gress )

. capital cost 2 ARC dala  Navey-028K  (0977)

_ifa — —

P

Emergy Regislresenis for -E‘nui.ruv:lhn\bl' az 1138 MW eleotric) (net) FAR

Saeiar
Azzount Coat Infztian Ceal Bhunibes |
Humber Account Description {1276 5) Ind=x (1957 5)° (Takls 1T} 'I'l'ﬂ:hl:l]l]nl:l"I TH{ebectric) [ Tl
0 Lanid £nd bend rights 2000000 150 il
21 Structars and Improvement 101 375 757 00 5069 1003 3410 kL] 4 583
i Bedler planit sguipment
127 Instrumentation coatrol 7500 408 1 435 F301 118 18 113
{eend of 31 125 980 039 1.1 7124 AV] 3813 H 3315
P Turbinz plact equizmenl ;
136 Inutrameniation Coatrol 1 320 942 1,71 o677 LAl 11 3 1]
{rest af 13) 102 360 0214 L7 6353 AV2 28915 407 4774
4 Blectrizal plant equipment
41 Switchgear 5338 003 146 266 303 131 18 121
243 Elactrca] widng steucturs 23 106 110 14§ 1583 1503 836 127 1 281
{rest of 24} 10984 121 172 &39 AV 7] 36 403
35 Misc=lanscecs plant aqulpemant
FH] Transporiation and 1l equipmeat 1421 659 151 (§.11] &107 14 17 17
(res of 25) 9381 a4 L1 145 AVE 153 M e
16 Muls cendithon hest rajectian pyulem
281 Strusmares 2090 182 206 104 [§Lic] 70 7 93
262 Mechanical equipment 19 487 782 er ] 1133 AV FEL] 5 TET
51 Copstriclitn srdoet
S92 Copstrusiics &4 553 000 200 3348 1o 1174 131 1704
R3804 Payroll 25 0&0 000 180 1393 1301 42 n 450
91 Hame alllce enplatering servioe 4% 220000 150 17.34 g &T73 A3 BE4
] Fluld affles snplnesring senvces 28 621 000 1580 590 Til 391 7 516
Total LR E RO 31755 15 0t 1853 11259
g '
bria 107,
7 1] wasTEX
! Energy Requirements for an 1 138-MW{elaceric) (net) PWR
Thermal Elestrin Tatal
(2)] {Tn {TH+335XEL}
1. Construction 15018 | Ba3 21259
2. Operatlon and mainesnanes & 676 547 E492
3. Uranium mining 2902 362 4115
4, Uranivm milling 2831 413 4 248
5. Ursnium tmnspartation (from mill to eadchment plant) il 2 a6
6. Urenium conversion 7410 et | 8325
7. Ueaniusm enrichment (diffusion)) 3440 41 537 142 589
E. Fuel fabrication 2560 1028 &013
9. Fresh Foel transportation L 4 7
10. Spent [usl transportation 127 4 140
11. Spent fusd disposal Sadl £ 5758
12. Land reclsmating 415 031 5-19
13. Public welfire A543 3595 4748
14. Decammissioning 59.517 443 72661
Total 45 B45-47 342 45 083-85 126 201 222.201 B&T
7. Umnium enrichment (centrfuge) 344 4154 li_lﬂ:l -
All athers sme
Mew toes] 43745944 248 37008743 T2 §93.7T1 536
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B

Energy Requirements for an 1185-MW{siactde) (ner) Fusion Power Flant

Themal Electric Total
m {10 (TR +335 X EL)
1. Construction 92914 10 %52 129 803
2. Operetion and maintenence 2991 304 4 009
3. Fuel (*H and lithium) 952 133 1399
4. Radivactive wasts disposl 360 H m
5. Public welfare 346 03407 39
6. Decommizsinning 59.517 A-43 T2661
Total 97 47997 940 11 399-11 438 I35 655-136 258
. It'.'fﬂ‘.l'l.lJ FWE Fw?'.nu-m Ih?ud_ﬂ?tdﬁ,
_i (4 Energy Requirements for an 1138 MW(electric) (net) PWR
{ln % of Tatal)
Thermal Electric Total
I. Canstrastion iz 4 1o
2. ODperation end mainlenancs 14 1 4
3. Urznium mining 6 03 2
4, Uranium milliag - og 2
5. Uranium transporntation 0z - 0.04
6. Usinivm comversion 16 (i%7] 4
7. Uranlum enrichment (diffusioa) 7 90 7l
& Fuel fabrication & 2 3
9. Fresh fusl transportation ] === 0.03
10. Spent fusl trnsportation a3 - 007
L1, Spent fuel disposal 12 ol 3
12 Land reclamation i e s
13. Public wellan 0.074.1 - 0.02.0.04
14_ Decommissioning 0.1-1 .09 00403
=¥ 7 oc0 et GO ~20f 000 TJ
Energy Reguirements for an S00-MW{electric) Energy Remdrements for an | 135-MW{slectric)
é- 20 (net) Coal-Fired Plant i {m=t) Fusion Power Plant
2|
{in % of Toul) (in % of Tota)
Themmal | Elegtoe | Total Themal | Electnc Tatal
1. Constructinn 19-14 2213 -13 L. Capstrostion a5 956 95
2. Operation 2nd 2, Operation and
mEntEnEnCe 9-16 1689 20-14 maEntcoance 3 3 3
3. Mining of coal 1427 39.5E 21-37 3. Fuoel | 1
4. Tremsportation of coal 40-79 18-10 34-13 4. H.-dinm wasts
5.Land use rechamation | 022 | 01 | 022 stpocs! 0.5 = 04
. Public welfare si2 | 49 | su Rz wesiors e = =
6, Decommizsioning | 0.060.5 | 00304 | 00805
~doscoT] /76000 TT




= ’Elr‘ﬂwa-y ﬁfﬁn :
* Ot

Coaf : @mCHWJwWSGf%) u-r.?Oryv- kfaE: !.%Tr{uff_ﬂ"‘.w{a)
T = 1367 » 10° (Gwh)
= 44920 x[0° (TJ)

AT
PwR & 1138 x @760 =305 = [.9%% x 107 (Gwh)
= 5??6’ b 4 ,fu? f.T.T_)
Fu‘i'-'ﬂh: 'I'-E'}s*f - - - = 2.p24 x |D° fGWL)

= 7287 v (0 (TT)
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EG, | £G, | Eg,

Coal plant 57 B 5393
PWR (diffusion enrichment) L 75 15
PWR (centrifuge enrichment) 10 13 EQ

Fusion plant 5 7 G4
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