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QUESTION 

Input data for the OGP-6 runs used to develop the new 

cost comparisons as indicated in Volume 3, Appendix I 

Fuel Pricing and Economics (e.g., data preparation 

model) • 

RESPONSE 

The requested input data to the OGP-6 model is provided 

in Attachments 1.1 and 1.2 to this responsee The cost 

comparisons contained in Volume 3, Appendix J of the 

Alaska ?ower Authority's (Power Authority) comments on 

the Draft Environmental Impact Statement (DEIS) 

presented two Railbelt expansion plans: the 

With-Susitna Plan and the Without-Susitna Plan. The 

input data for the With-Susitna Plan is contained in 

Attachment 1.1. The input data for the Without-Susitna 

Plan is contained in Attachment 1 .. 2. 

It should be noted that execution of the OGP-6 model 

requires four basic input models. These are; 
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0 Data Preparation Model1 

0 Generation Planning Model1 

0 Existing Generation Model; and 

0 

Attachment 1.1 comprises the data preparation and 

generation planning models for the With-Gusitna Plan. 

The data preparation model encompasses lines 10 through 

2250. The generation planning model begins at line 

2260 and encompasses the remainder of the data file. 

Attachment 1.2 is similarly organized. The data 

preparation model encompasses lines 100 thro~gh 1970; 

the generation planning model starts at line 1980. 

All OGP-6 analyses use the same Existing Generation 

Model and Load Model. The most recent versions of 

these inputs are provided in Attachments 1.3 and 1.4. 

Both have undergone review and minor revision since the 

July 1983 License Application submission. 
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Data Preparation/Generation Planning Model 

With-Susitna Case 
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Data Preparation/Generation Planning Model 

With-Susitna Case 
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Data Preparation/Generation Planning Model 

With-Susitna Case 
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Data Preparation/Generation Planning Model 

With-Susitna Case 
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ALASKA RAILBELT 
EXISTING GENERA-'T1ION MJDEL G184UP 

LiSTt~G OF INPUT OATA 
1 ~A~ZA•EBA~CO SUStT~& JOINT VENTURE 
2 111 ~ !TREET 
3 A~CHORAGEtA~AS~• qq510 
a ATT~ ~. ~A~SIC 
5 ~INPUT . 
b !D1:15HAL~SKA.RAILBELTt 

· 7 TD~:32~EY!STJ~G GENERATtn~ ~OOEL GM8UUP, 
! NEw:1t 
Q ~7=7!· 

10 $lNPIJT 
9 t..~EW:,, 

·Q 'A7:7S 
10 ~INPUT 
\1 I~A)(K18t 

.. 

12 ~AMEf'>6a 
11 ~8HA~~PO JNXT*1AM~P~ JNIT•?~~L~O U~lT$3AM~PD UNIT*~' 

--· _ .... lu a ~;.{A 1A1. o 0 :J N ! T t: C A u l. P 0 \.P.J t T ~ ~ 9 E L tl G A ~ T • \ B f: I. U G A G T tt ~ t ' 

1 S ~bH8EI..UGA GTrt!BFI.UGA GT•C\BELtJGA ~c-~, 
t~ a~MBER~ICE GT~tBER~ICE GT-2REP~ICE GT~38ER~ICE GTuu, 
11.. J b H l ~.J T S T A G T # 1 I t.J T S T ~ (i ,, ~ 2 I ~~ T S T A G T IW 3 , 
1 9 T ~J!fT 0 B • 
,. &?.teUtbBt72t7qt82t&8tb8,73t75t~2t 
20 b3t72t7Bt8~t&Utb5t7Dt 
?1 ~RI)g: 
22 1*tunoo,12~oo,esoo.125oo.2•ssooo.2*1000o•Bsoo• 
23· ~*?3aoo,t2ooo,!•1Snoo, 
?u CA~DR; , 
?5 ?•16e2~t1Bt32t13Q,Q0•2•tb,1,5J,SA,178t8.bt 
~~ 18.q•2*2o.a,2ttaql8~ 
' 7 K I t·• n A : 
~~ a•3,b,5*l•b•~*3•3*3• 
? It' I< FT·l') B::: 
30 b,7,5*10tQ*7t3*7t 
'1 1(•4(H~E:Of 
3 ~ ·~'INpUT 

.33 T\.1Ax:2:3t 
~Q '-tAVE,OB: 
~; LJ8HHEALV 
lb ~~HZ U'JIT 
3 1 IJ B H z u /IJ I i 
-;q U~HZ U~IT 
3 q lll~ "'~ C: ~·H:.*.J ~ 
UQ 'l)bHF~US 

ll1 'fi\ISTDB= 

STjlHEA!.':' 
"1CTZ UNI! 
t$C;;JCZ UNIT 
#CiiiCZ UNl'T 
tt3STCHENA 
~1!CF'-4US 

iC:fl~~nPOl..E 
tt2CTl UNIT 
~6tCi Ur.JIT 

fi10l'CCHENA 
#li:tcHE~A 
•~It:FMUS 

u~ &7t&7,76,77,71t72t7Se7S,bO&~• 
U] SUt52t~2tb3t70Q7btb7•&8ebSt 
au ~~oa= . 
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u& b*tunu~1taooo,22ooo,22non,,soo~.t3320t1S000,3*t2t50• 

-· lf7"' -· t:APnA: ·-. " · ·-·· -· 
US 25t2e7Stb5tb~t18;~,17.u,3.5,3.~tb*3•~• 
aq -;,2,.5,1.5, 
so· 7•2t•2a.s,3•2.7S, 
51· ~<INo8: 
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~8HHO~ERK[N lCPTe GR~HAMICS[LOOVIA *tSE~DOVIA ~2t 
4!~!EL00VIA •lTAL~[ET~A IeeE! UNIT •t!fS UNIT 12t 
3bHSES UNIT M3EKLUTNA ~V~RCOOPER LA<E, 
bOHUNIV A( •tSTUNIV AK •(STU~!V AK MlSTUNIV AK •tiCU~IV 
.ciNoB• 
q•5,791t 
Kl~D9(t2):3•2,2•5t 
!~STt')B• 
79t71e52tb~tTOtb'7t&S,b5t6St55t&1t5*80t 

----~~K~R~E~rDBC10l• 
?•2o l• 
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~~De• 
q•tsoon, 
H~DBC12)•3*12000t2*10500t 
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LOAD MODEL - LMNSDU 

110 BRO * 
120 BEN · 
130i4N:R1 
140$:PRO:iRAM:RI..HS 
l50$:LIMITS:02,32K,,10K 
160$:PRMFL:H*,E,R,AQ43093/.LDMD6 
170$:PRMFL:01,W,S,AQ43682/LMNSDU 
180$:~:15 
190$:REMOI'E:06 
200$:REMOI'E:07 
210 HARZA-EBASCO SUSIT~ JOIN!' VENIURE 
220 711 H STREEr 
230 AN:HORAGE, ALASKA 99510 
24·0 ATI'N: N. PAl'CIC 
250 1563.040 TASK 40 
260$I~ 
270 !1"'1 34HHARZA-EEASC0 SUSITm JOINr VENIURE, 
28G ..r.D2=35HAIASKA RAILBELT NID UPDATE ~I 
290 NIUrAL=40, 
30~ mTARI=l981, 
310 1~1, 

·320 ~1, 
3 30 NEWP=6HRAILBT, 
340 !alC=6HRAILBT, 

Attachment 1. 4 
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350 PCOI..MW=569,601,637,670,703,734,764,794,825,855, 
360 876,895,915,935,955,972,989,1005,1023,1040, 
370 1065,1090,1114,1140,1165,1200,1234,1269,1305,1339, 
380 1373,1408,1444,1481,1519,1558,1598,1639,1681,1724, 
390 AEMWH=2750000,2906000,3083000,3245000,3406000, 
400 3546000,3687000,3829000,3970000,4111000, 
410 4206000,4302000,4397000,4492000,4588000, 
420 4670000,4751000,4833000,4915000,4996000, 
430 5117000,5238000,5359000,5481000,5602000, 
440 5771000,5939000,6107000,6276000,6444000r 
450 6610000,678b000,6955000,7135000,7318000, 
460 7507000,7701000,7899000,8103000,8312000, 
465 ISPEX:=1, 
466 P~.917,.867,.787,.695,.630,.600,~S96,.636, 
470 .690,.794,.926,1.000, 
480 PUANP=.917,.867,.787,.695,.630,.600,.596,.636, 
490 .690,.794,8926,1.000, 
500 PUMR(l,l)=1.0000,0.9157,0.8892,0.6322, 
510 PUMR(1,2)=1.0000,0.9246,0.8977,0.6333, 
520 PUMR(l,3)=1.0000,0.9335,0.9063,0.634S, 
530 PUMR(1,4)=l.0000,0.9424,0.9149,0.6356, 
540 PUMR(1,5)=l.0000,0.9429,0.902S,Oo6059, 
550 PUMR(1,6)=1.0000,0.9433,0.8901,0.5762, 
560 PUMR(1,7)=l.0000,0.9437,0.8777,0.5465, 
570 PUMR(l,8)=1.0000,0.9442,0.8653,0.5168, 
580 p~~(1,9)=l.0000,0.9348,0.8691,0.5454, 
590 PUMR(1,f0)=l.0000,0.9225,0.B729,0.5739, 
600 PUMR(1,1l)=l.0000,0.9161,0.8768,0.6025, 
610 PO~rR(1,12)=1.0000,0.9068 10.8806,0.6310, 

·-· -·1·····--·-· . -. , .. 
" 

; I 



~ I ' 

11 
J 

1: ' , 

I 
r-c--~: 

LOAD MODEL - LMNSDU 

Attachment 1. 4 
Page 2 of 4 

620 ~JMWK(l,l)=1.ooooo,o.99S03,0.97999,0.97l58,o.9ss29,n.92996, 
630 0.92696, 
640 0.92461,0.92263,0.91884,0.91365,0.90660,0.906346 
650 0.89240,0.87701,0~82231,0.80053,0&75277,0.71006, 
660 0.70088,0.677I6,0.66897,0.66555,0.66323, 
670 PUMWK(1,2)=1.00000,0.99341,0.98114,0.97468,0.96297,0.94207, 
680 0.93890,0.93528,0.93271,0.92825,0.92210,0.91655, 
690 0.91622,0.90541,0.88075,0.83249,0.79704,0.75811, 
700 0.71054, 
710 0.70006,0.67904,0.66986,0.66698,0;66537, 
720 ~~~(1,3)=1.00000,0.99175,0.98230,0.97778,0.97064,0.95419, 
730 0.95084,0.94596:0.94280,0.93765,0.93055,0.92649,. 
740 0.92610,0o91841,0.88450,0.84266,0.79354,0.76345, 
750 0.71102,0.69925,0.68092,0.67075,0.66242,0.66751, 
760 PUMWK(l,4)=1.00000,0.9S009,0.98345,0.98089,0.97831,0.9663l, 
770 0.96279,0.95664,0.95288,0.94705,0.93900,0.93644, 
780 0.93599,0.93142,0.88824,0.85284,0.75004,0.76879, 
790 0.71150,0.69844,0.68280,0.67165,0.66985,0.66964, 
800 PUMWK(l,5}=l.00000,0.99008,0.98462¥0.97988,0.97621,0.96595, 
810 0.96173,0.95518,0.95164,0. ~112,0.92685,0.92291, 
820 0.92019,0.91562,0.87480,0.83360,0.77936,0.74303, 
830 0.69789,0.67675,0.65955,0.64903,0.64759,0.64235, 
840 PUMWK(1,6)=1.00000,0.99007,0.98578,0.97887,0.97410, 
850 0.96560,0.96067,0.95372,0.95040,0.93519, 
860 0.91470,0.90938, 
870 0.90439,0.89983,0.86136,0.81435,0.76878,0.71727, 
880 0.68427,0.65507,0.63629,0.62641,0.62534,0.61506, 
890 PUMWK(1,7)=l.00000,0.99006,0.98694,0.97787,0.97199,0.96524, 
900 0.95961,0.95225,0.94916,0.92926,0.90255,0.89586, 
910 o.s8859,o.aa404,0.84792,v.79Slo,o.7580o,o.69151, 
920 0.67065,0.63338,0.61304,0.60379,0.60308,0.58776, 
930 PUMWK(l,8)=1~00000,0.99005,0.98811,0.97686,0.96988,0.96488, 
940 0.95855,0.95079,0.94792,0.92332,0.89041,0.88233, 
950 0.87279,0.86825,0.83447,0.77586,0.74732,0.66575, 
960 0.65703,0.61169,0.58978,0.58118,0.58082,0.56047, 
970 PUMWK(1,9)=1.00000,0.99173,0.98579,0.97476,0.96431,0.~5312, 
980 0.94767,0.94157,0.93908,0.91985,0.89411,0.88591, 
990 0.87871,0.87104,0.84417,0.78493,0.76150,0.68617, 
1000 0.67017,0.63419,0.61116,0.60290,0.60164,0.58563, 
1010 PUMW~(l,l0)=l.0000,0.99340,0.98347,0.97267,0.95875,0.94136, 
1020 0.93678,0.93236,0.93024,0.91638,0.89781,0.88949, 
1030 0.88462,0.8.7383,0.85387 ,o. 79400,0.77568,0.70659, 
1040 0.68331,0.65669,0.63253,0.62463,0.62247,0.61078, 
1050 PUMWK(1,11)=l.0000,0.99507,0.98115,0.97057,0.95318,0.92960, 
1060 0.92590,0.92314,0.92139,0.91291,0.90150,0.89307, 
1070 0.89054,0.87661,0.86357,0.80307,0.78985,0.72701, 
1080 0.69644,0.67919,0.65391,0.64635,0.64329,0.63594, 
1090 PUMWK(l,l2)=l.00000,0.99674,0.97883,0.96848,0.94762,0.91784, 
1100 0.91502,0.91393,0.91255,0.90944,0~90520,0.89665, 
1110 0.89645,0.87940,0.87327,0.81214,0.80403,0.74743, 
1120 0.70958,0.70169,0.67528,0.66808,0.66412,0.66110, 
1130 PUMWE(1,1)=0.93928,0.93733,0.91934,0.90359,0.89041,0.87125, 
1140 0.86376,0.85890,0.85508,0.85266,0.84488,0.82874, 

. 1150 0.82235,0.79315,0.78208,0.73686,0.72538,0.70842, 
1160 0.68216,0.67250,0.66258,0.65772,0.65127,0.64850, 

I -



I") : ;) 

IJ 

I; 

~ 
I 

I 
\ 

I] 1 
' 

1 
.I 
1 

IJ l 
l 

' ·J 
' l 
' 

LOAD MODEL - LJ.1NSDU 

Attachment 1.4 
Page 3 of 4 

lliO PUMWE(1,2)=0.93338,0.93070,0.91381,0.89654,0.88755,0.87420, 
1180 0.86586,0.86175,0.85626,0.85216,0.84686,0.83188, 
1190 0.82718,0.80431,0.78961,0.74219,0.72669,0.71376, 
1200 0.6~459,0.67271,0.66438,0.66081,0.65454,0.64909, 
121.0 Pt.H-JE(1,.,3 )=0.92748,0. 92407,0.90429,0.88948,0.88468,0.87715, 
l22d 0.86796,0.86461,0.85743,0.85166,0.84885,0.83501, 
1230 0.8320l,0.81547,0.79714,0.74751,0.72801,08Jl911, 
1240 . 0.68703,0.67292,0.66618,0.66390,0.65780,0.~64~67' 
1250 PUMWE(1,4)=0.92158,0.91743,0.89676,0.88242,0.88181,0.88p~o, 
1260 0.87006,0.86746,0.85860,0.85116,0.85084,0.83815, 
1270 . 0.83684,0.82663,0.80467,0.75284,0.72932,0.72445, 
1280 0.68947,0.67314,0.66797,0.66700,0.66107,0.65025, 
1290 PUMWE(1,5)=0.90898,0.90455,0.88695~0.87319,0.87249,C.87055, 
1300 0.86173,0.85938,0.85185,0.84581,0.84303,0.83259, 
1310 0.82685,0.81653,0.78454,0.74035,0.71380,0.69907, 
1320 0.67098,0.65362,0.64591,0.64118,0.63456,0.62401, 
1330 PUMWE(1,6}=0~89637,0.89247,0.87715,0.86396,0.86316,0.86100, 
1340 0.85341,0.85129,0.84510,0.84047,0.83523,0.82704, 
1350 0.81687,0.80644,0.76441,0.72786,0.69828,0.67369, 
1360 0.65248,0.63410,0.62385,0.61536,0.60806,0~59777, 
1370 PUMWE(1,7)=0.88377,0.87999,0.86735,0.85474,0.85383,0.85145, 
1380 0.84509,0.84320,D.83834,0.83513,0.82743,0.82149, 
1390 0.80688,0.79634,0.74429,0.71537,0.68277,0.64831, 
1400 0~63399,0.61458,0.60180,0.58954,0.58155,0.57153, 
1410 PUMWE(1,8)=0.87116,0.86751,0.85755,0.84551,0.84451,0.84189, 
1420 0.83677,0.83511,0.83159,0.82978,0.81962,0.81594, 
1430 0.79689,0.78625,0.72416,0.70288,0.66725,0.62293, 
1440 0.61550,0.59506,0.57974,0.56373,0.55505,0.54529, 
1450 PUMWE(1,9)~0.88967,0.88662,0.8748R;0•86180,0.85670,0.84849, 
1460 0.84299,0.84035,Q.83717,0o83563,0.82544,0e8l836, 
1470 Oo80205,0.,78518,0e~73676,0.710Q4,0e68145,Q.64296, 
1480 0.63156,0.61436,0.60000,0.58645,0.57829,0.57095, 
1490 PUMWE(1,10)=0.90818,0.90574,0.89221,0.87808,0.86889,0.85509, 
1500 Oo84921,0.84558,0o84275,0.84147,0";.83126,0o82Q77, 
1510 0.80721,0.78412,0.74936,0.71721,0.69566,0.66300, 
1520 0.64761,0.63367,0.62026,0.60918,0.60153,0.59661, 
1530 PUMWE(1,11)=0.92668,0.92485,0.90954,0.89437,0.88109,0.86169, 
1s4o o.as544,o.8508l,o.a4e33,o.s4732,o.837o7,o.s2319, 
1550 0.81237,0.78305r0.76195,0.72437,0.70986,0.68303, 
1560 0.66367,0.65298,0.64053,0.63190,0.62477,0.62226, 
1570 PUMWE(l,12)=0.94519,0.94397,0.92687,0.91065,0.89328,0.86829, 
1580 0.86166,0~85604,0.85391,0.85316,0.84289,0.82561, 
1590 0.81753,0.78199,0.77455,0.73154,0.72406,0.72307, 
1600 0.67972,0.67228,0.66079,0.65463,0.64801,0.64792, 
1.610 K7=7, 
1~20 fwDD=O, 
1630 MC.:XWK=O, 
1640 IYREAD=l985$ 
1650$IN?Or 
1660 PU~o9l5,.866,.785,e695,.632,.607,.5971 .637 1 
1670 .689,.792,.922,1.000, . 
1680 PUANP=.915,.866,.785,.695,.632,.607,.597,.637, 
1690 .689,.792,.922,1~ooo, 
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1700 IYREAD=1990$ 
1710 $I~JT 

LOAD MODEL - LMNSDU 

1720 PUANR=.915,.866,.785,.695,.630,.603,o595, 
1730 .632,.685,.790,.922;1.000, 
1740 PUAN?=.915,.866,.785,.695,.630v•60~,.:595, 
1750 .632,.685,.790,.922,1.000, 
1760 PUMR(l,1)=1.0000,0.9148,0.8859,0.6318, 
1770 PtMR(l,i)=l.0000,0.9224,0.8939,0.6321, 
1780 PUMR(l,3)=l.0000,0.9300,0.9020,0.6324, 
1790 PUMR{1,4}=l.OOOO ,0,.9375,0 .9101,0.6328, 
1800 PUMR(1,5)=1.0000,0.9395,0.8998,0.6049, 
1810 Pu-ffi(l,6):;l.0000,0.9414,0.8895,0.5769, 
1820 PUMR{1,7)=1.0000,0.9434,0.8792,0.5490, 
1830 PUMR(l,8)=1~0000,0.9454,0.8690,0.5211, 
1840 PUMR(1,9)=1.0000,0.9358,0.8712,0.5487, 
1850 PUMR(1,10)=1.0000,0.9263,0.8734,0.5763, 
1860 PUMR(1,11)=l.0000,0.9168,0.8756,0.6039, 
1870 PUMR(1,12)=l.0000,0.9073,0.8778 1 0.6314, 
1880 IYREAD=l995$ 
1890$1~ 
1900 PU~e914,.865,.785,.695,.633,~609;e599, 
1910 .637,.689,.792,.922,1.000, 
1920 PCANP=.914,.865,.785,.695,.633,.609,.599, 
1930 .637,.689,.792,.922,1.000, 
1940 IYREAD=2000$ 
1950$IN?UT 
1960 PUANR=.914,.865,.784,.696,.636,.617,.605,.644, 
1910 .694,.794,.922,1.000! 
1980 PUANP=.914,.865,.784,G696,.636,.617,.605,.644, 
1990 .694,~794,.922,1.000, 
2000 PU~(1,1)=1.0000,0.9165,0.8908,0.6266, 
2010 Pli-1R(1 ,2)=1.0000.,0.9268 ,0.9000 ,0.6270, 
2020 PUMR(1,3)=1.0000,"0.9371,0.9091,0.6274, 
2030 PUMR(1,4)=1.0000;0r9474,0.9182,0.6278, 
2040 PUMR(1,5)=1.0000,0.9473/,0.9043,0.6007 I 
2050 PUMR( 1,6)=1.0000 ,o .9472,0_.8904 ,0.5737 I 
2060 PUMR(1,7)=1.0000,0.9471,0.8765,0.5466, 
2070 PUMR(1,8)=1.0000,0.9470,0.8626,0.5195, 
2080 PUMR(1,9)=l.0000,0.9368,0.8674,0a5462, 
2090 PUMR(1,10)=l.0000,0.9266,0.8722,0.5729, 
2100 ~1R(.l,11)=l.0000,0.9164,0.8769,0.5~95, 
2110 PUMR(l,l2}=1.0000,0.9062,0.8817,0.6262, 

.2120 IYREAD=2005$ 
2130$IN?UT 
2140 PUANR=.913,.864,.783,.696,.637,.619,.605,.643, 
2150 .694,.793,.921,1.000, 
2160 PUANP=.913,.864,.783,.696,.637,.619,.605,.643, · 
2170 e694,.793,.92l,l.OOO, 
2180 IYRF.AD=O$ 
2190$:ENlJC5 
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2. QUESTION · 

Output results for the OGP-6 runs noted above (e.g., 

similar to the outputs L4Rl, LlW7, LlX7, and L275 that 

the APA had previously filed with the Commission). 

RESPONSE 

The requested output results for the two OGP-6 runs 

noted in Question 1 are provided in Volume II, 

Appendix 1 of this filing. The output for each run is 

comprised of two sections: 

0 Summary OGP-6 analysis for ~993-2020, coupled 

with extension to year 2051; and 

0 Detailed OGP-6 analysis for years 1993-2020. 

Part A of Appendix 1 provides the above data for the 

With-Susitna Plan, and Part B of Appendix 1 provides 

the output data for the Without-Susitna Plan. For 

reference, the OGP-6 job identification number for the 

With-Srisitna Plan is LJMS, and the Without-Susitna Plan 

identification is LJN1. 
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3. QUESTION 

a) Information and data to support tte capital costs used 

];_/ 

in the APA revised analysis of Susitna. The informa-

tion should be in sufficient detail to fully document 

the APA "detailed review of ac.tual equipment require-

ments with present labor rates, budgetary equipment 

quotations, and shipping costs" and justify the capital 

cost changes indicated. 

RESPONSE 

The capital cost estimates prepared for the original 

License Application were based upon the Railbelt 

Electric Power Alternatives Study,!/ a reconnaissance 

level survey done to provide an assessment of the power 

alternatives in Alaska. Subsequently, because of the 

importance attached to the thermal alternatives, the 

Power Authority conunissioned a detailed review of the 

conceptual cost estimates for the thermal power 

alternatives. This ~eview included obtaining budgetary 

equipment estimates for the following major capital 

equipment: 

Battelle-Pacific Northwest Laboratories (1982) • 

4. 
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0 Turbine Generator; 

0 Steam Generator (Boiler); 

0 Flue Gas Desulfurization (FGD) System; 

0 Parti:culate Cont;r:ol Equipment; and 

0 Cooling Towers 

The experience of Ebasco Services in designing and 

constructing coal-fired power plants provided a basis 

upon which to estimate installation and material 

requirements for the balance of plant systems not 

directly obtained from equipment quotations. Also 

considered in the review were union wage rates, 

including Workmen's Compensation, FICA and Public 

Liability Property Damage insurance rates. The wage 

rates were based on six 10-hour days, within a 

camp-type operation. 

The capital cost estimates of the initial 200 MW coal 

unit and the extension unit were prepared in 1983 

dollars and de-escalated to January,·1982 dollars, as 

shown on th•e attached sununary sheet (Attachment 3a. 1) . 

The estimat:e entitled "Unit l" (Attachment 3a. 2), 

consists of the first coal-fired unit installed in 

Alaska. The unit 1 estimate includes all facilities 

that are common to coal-fired power plants.. Tl>e unit 2 

,; 
\, 

...... T. . -~ ~· \\ •····· 

-~ 
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estimate {Attachment 3a. 3) consists of an "extension at 

unit at the power plant site, also rated at 200 MW. 

The significant difference in capital costs between the 

two units reflects the infrastructure and common 

service facili~ies necessary to support the initial 

installation of a power plant. 

The capital cost estimates provided were prepared for a 

Beluga power plant. A capital cost estimate for a 

coal-fired power plant at Nenana is under preparation. 

The work done to date supports the DEIS comments that 

the Nenana plant will have O&M costs a1: least $50/kW 

highe~, on an installed cost basis, than the Beluga 

cost. 

In addition to the capital cost estimates, a Basis of 

Estimate is also provided for each unit which presents. 

the assumptions used in the estimate. (Attachments 

3a. 4 and 3a. 5). Selected v·endor r:;;,.~;teR, which 

establish the validity of t.he capital cost estimates 

are provided in Attachment 3a~6. 

Traditionally, finance charges, land, start-up 

services, town sites and O\IITners' services are separated 

from the project direct capital costs. These are 

described in the Basis of Estimate. In order to arrive 

6. 
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at the cost basis for the DEIS comments, these 

additional costs must be added to the capital cost 

estimate. This addition is shown on the sheet entitled 

"Capital Cost Estimate Summary" (Attachment 3a.1). The 

town site costs were estimated using the same approach 

used for the preparation of the Susitna Hydro"electric 

Proje.ct cost estimates. Owners' costs, spare parts, 

land and maintenance equipment costs included in the 

estimate were base~ upon Ebasco Service's past 

experience in the utility industry. 

Labor and shipping costs are further discussed in the 

response to Question 3(e). 
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Attachment 3a.1 

Capital Cost ~irnat~ Summary 

Unit 1 Estimate, APA 1707-M-1 
($1983) $554,647,987 

Unit 1 Estimate; De-escalated to $1982 
at 6.4% inflation rate 

Unit 2 Estimate, APA 1707-M-1 
($1983} $372,993,683 

Unit 2 Estimate; De-escalated to $1982 
at 6.4% inflation rate 

Subtotal 

Items not .included in Estimate 

Town Site Cost ($1982) 

Owners Cost (at 2~% of Direct Project) 

Start up, Spare Parts and Special Tools 

Maintenance Shop Machinery, Laboratory 
Equipment and Office Furniture 

Land (200 acres at $10,000 per acre) 

Subtotal 

Project Total Cost -

Average Cost per kW - (1982) 

.. r 

$521,286,000 

350,560,000 

$871,846,000 

16,600,000 

21,800,000 

10,000,000 

. 2,000,000 

2,000,000 

$52,400,000 

924,246,000 

$2,310 

8 .. 
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BY: dDF CHECI(E[I: ,.J[IF 

... 

~ -- ~"UNIT 1 11 

(\P{) 

-
SUSl TNA ;.:no 1-ll-J r:OAL 
ESTIMATE NO. APA 1707 M-1 

Slli"IMARY 
MATERIAL ~-< IN:3H~LLATION REPORT 

- ~ .-; lilliiill1 Ilia& ~ -,l .-
,. 

DATE: ·? 1·-•. IUN-:::4 TII"IE: 11:.:40:54 ,. 
,_ 

ACCT NO DESCRIPTION UN* <GHY) (UN $ TOT) <TOTAL AMT>*<l"OT 1'1A1L) <UN $t1AT>•<U $ INS> (TOT INST>•<TOT ESC) (MAT ESC>< INS ESC> 

9~~.. _1(10000 TOTAL PRO.JECT COST LS* 

100.000000 CONTINGENCY LS* 

200.000000 ESCALATION LS* 

300. 01"'/001)0 TOTAL COST W/0 CONT LS* 

~.000000 IMPROVEMNTS TO SITE LS* 

2. 000000 EARTHWOFil< & PILING LS* 

3. 000(1(10 CIRC: WATER SYSTEM 

4.000000 CONCRETE 

5.900000 STRCT STL/LFT EQP 

6.000000 BUILDINGS 

7.000000 TURBINE GENERATOR 

8.000000 STM GENER ~ ACCESS 

9. onoooo AGJCS 

10.000000 OTHER MECHAN EQUIP 

LS* 

LS* 

LS* 

LS* 

LS* 

LS* 

LS* 

LS* 

11.000000 C:OAU(ASH HNDL EQUIP LS* 

12.000000 PIPING LS* 

t. 3. 000000• I N::.ULAT I ON LS* 

14.000000 INSTRUMENTATION LS* 

15.000000 ELECTRIC1~L EQIJIPM£NT LS* 

16.000000 !='tl'INTING LS* 

17.000000 OFF-SITE FACILITIES LS* 

18.000000 WATERFRONT FACILITY LS* 

19.000000 SUBSTATION/T-LINE LS* 

554647987* 210690570 

67438000* 22573988 

-25c.42565* -99008(:.8 

512852552* 198017450 

4076672* 1184:350 

34210384* 148H:.500 

817 {:.240* :;:51;::2t;:.5c) 

203397:35* 376:3(100 

27~:::::o950* 1 (lc.635oo 

18242787* o:.:.:::::ot.so 

19064900• 16400000 

42900000* 24000000 

53956000* ::::o 14:::-;:oo 

19909906* 14724200 

22802750* 13343800 

28004420* 9:=:7 ~-.:~:c) c) 

6880000* 5:3(1(1(1(1 

7067000• 651)(1!)(1(1 

57570000* 21(1(1(1(1(1(1 

2224::::40• 15~i(l(l(l 

134t.(1700• 60:3(1(1(1(1 

7f:.:'::..:77~:·~J* 1 ::::::~:::7 t)(, 

28198950* 1 ~:r) :::(I (I (I (I 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

843957417********* ******** ******** e 
448640 1."2* CJ \) (I • 

-15741697********* -9900868 ******** 

814835102*******t~ -9900868 ******** • 
2891822* -21)8829 -59242 -144587 • 

19893884*-1710508 -740824 -969684 

419:3591),. -408804 -199132 -209672 • 
1657 6 7:35*-1 01/.:..987 -188150 -8288:37 • 16667450•-1366545 -533174 -833371 

12862087* -912124 -294031 -618093 • 
2664900* -953245 -820000 -133245 

I 
1-8900000*-2145000 -1200000 -945000 

23807700*-2697800 -1507415 -1190385 • 
51:35706* -995480 -736210 -259270 • 
~a59450*-1140136 -667165 -472971 

18127620*-1400221 -493840 -906381 t 

6300000* -::::44000 -2900(1 -:315000 .. 
567000* -353350 -32500(1 -2E:35(1 ~ 

rt 
36570000*-2878500 -1050000 -1828500 PJ • 

0 

2069340* -111217 -7750 -10:3467 g 
CD • 

7480700* -673035 -301500 -:3715::::5 :::1 
rt 

~949039* -391884 -944:35 -297449 w • 
PJ 

10118950•-1159947 -654000 -505947 ;..., • 

• 
'-

'• ·I• 
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BY: .,.IDF CHECI'ED: ,.J[IF 

~ ~ .. - llifllll 

AP{~ 

SUSITNA 2~0 MH COAL 
£:STII1ATE NO. APA 1707 M-1 

SUMI1AHY 
MATEfUAL ~~ INSTALLATION REPORT 

~ illiilrllt ~ ......: 

DATE! 21-••. IUN..,.:?-4 

~ ltaJii ~ ~ 

TIME: 1(:.: 4fl: 54 

ACCT NO DESCRIPTION 
LIN* <QTY> <UN $ TOT) <TOTAL AMT>*<TOT MAll> (UN $MAT)*(U $ JNS) <TOT INSTHHTOT E:::c> <HAT ESC>< INS ESC> 

71.000000 INDIRECT C:ONST COST LS* 

72.000000 PROFESSI9N;~L SERVCS LS* 

• . 

'· 

40949(179* I) 

546500(10* (I 

* 40949079*-2047453 0 -2047453 

* f.j465(1(100*-~732500 0 -2732500 

· · '· .~ · · V· · · ·:s ~r..-; .. ..r ~,._QP.lt4Ll&tl$AIA 4· i 15~·4Jitt •• JfaM ······- ·. y -- <'\fi\W!f· i4#QY.*P8i'] • ..,.,., ..... i1&h1JliitiS¥i{ ....... 
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~!f'li ~~ ~- '1lillllilllill '·! .. ~ ~ ~--

i 
I 

' l 
~\ 1 
'~ :J 
~~~i 

BY: .JtaF CHE.G•ED: ,J(IF 

.. ~ ~-
.. ..,. ... .. ~ 

I=\ I'?\ 
·::;JJ~:n NA :;;:nn 11W fOAL 
E.:ST Il1ATE NO. APt~ 1/07 r-t-1 

DFfAlLED 
1"1ATEBI AL l!< 1N~:.Tt%:..LAT 1 ON f<f:J·'(IRT 

ftli1lliC ~ lillf1 

LIATE: 7:.1-._II.II'J-:-:::4 

~~ 
~ .... 

l • 

~ _, 

Tll·tE: 16:40:54 

iiUiillll . .. 

~ 

~ 

M 

Acc·r No DES(:RIPTION UN-!!!- <QTY> <UN$ TOT)(TOTAL AMT>*<TOT MAl'L><UN $MAT>*<'-'$ INS><TOT INST>*CTOT ESC><MAT ESC><INS ESC> 

99. 000000 TOTAL F'RO.JECT COST LS* 554647987* 210690570 

100.000000 CONTINGENCY LS* 6 7 43:3000* 2257:39€;:8 

200.000000 E.3CALATJ.ON LS* -2564256!'!·~ -·~19(10868 

f 300.000000 TOTAL .;OST W/0 CONT LS* 512852552 * 1 '7801 7 4 50 

1. 000000 IMF'ROVEHNTS TO SITE L:3* 4076~·72it- 118485(1 

ti. 1.100000 SITE PREPARATION LS* 440133* 0 

1.110000 CLEARING AC:* 105 4!91. 7 44013::::• (l 

~. 

1.200000 ROt=ms, BRDCi, WALl(S LS* t.e::3148* tc.::::::5c• 
il • 

I 
1.210000 

:I 1. 213fl(l(l 

ROADS 

24" liHDE ROADS 

LS* 542530* 

SY* 400(11) 13.6 54 '25:;:(1• 

1(10(1(1(1 

1 (1(1(1(10 

1. 240000 FENCING L.S:r 140618* t.:=t:35(l 

J .. 241000 PROPERTY FENCE LF* 3800 24.8 943}.3* 45(:.(1(1 

~ 1.2420(1(1 ~;ECURl TV FENCE LF* 1500 24.8 37252* 180(1(1 

1.2430(1(\ GATES EA* 7 12E:4. 7 :399:=:* ~·25(1 

1.3(10000 S'ITE DRAINAGE LS* 1'.32655::.':-li t·20000 

1.500000 SE~!AGE FACILITIES LS• 38•;t72~:* 150000 

1.700000 RA1LROAD LB* 1237116* 246(11)0 

. 
t. 720000 STACKER RECL TRC:K LF* 600 2061~9 1237116* 24t.OOO 

7.000000 E~RTHWORK & PILING LS* 
JJ 

34210~<84* 1~:31(:.500 

2.200000 f:TRCTR & E•;J,UIP EXC u::* 14:3t::E:641 jl 45:?.:(1(1(11) 

2.210000 STATION AREA LS* 10776505* 45:30(11)1) 

, 2.21200(1 EARTH EXCAVATION CY* 1:::700 29.1 54510511: (I 

2.214000 SELECT BAC:I::'F ILL l 8* 1 1)2':: 14fll)* 4:: .• :·:(J(l(ll) 

(" 

;t· f .. 
__ l --·o ... .,..__ ; 

.. '~ l 

'"'6.t;p"*'"' ax• &JJYJJU~ 

* 

* 
* 
* 
* 
* 

0.00* 

* 
* 

2.50* 

* 
12.00* 

12.00• 

750.00* 

* 
* 

* 
410. (I(Ht 

* 
* 

* 
(1.00* 

* 

4191.7 

11. 1 

1..-1 C.• 
L• '-' 

12.8 

s-=:4. 7 

H:·51.9 

2'?.'1 • 1 

34~:957 417 ********* ******** **'**** ** f."\ 

44(!64012* 0 0 (I 
f8j 

-15741697********* -9900868 ******** 

314835102********* -9900868 ******** " 
2891822* -203829 -59242 -144587 , 
4401~:3* -22006 0 -22006 

440133* -22006 0 -22006 ~ 

ti14298* -34155 -8442 -25713 ., 
442530* -27126 -5000 -22126 

442530* -27126 -5()00 -22126 .. 
71768* -7029 -3442 -3587 • 
48773* -4718 -2280 ·-2438 

1 51252* ··1862 -900 -9(;.2 .., 
:3743* -449 -262 -187 

w 
706552* -66327 -31000 -35327 

239723* -19486 -7500 -1198(:. .. 
99h 116* -61855 -12300 -4S'1555 

w 
99111 t:·* -61E:55 -12:=:oo -4'~555 

!?393884•-1710508 -740824 -969684 ""' 
1(1308641• -744429 -229000 -515429 

""" 1;.1 ·~Jt.5(15* -58::::825 -22';-lt)t)(t -:309825 

54e.i105* -_72.55 (I -27255 ..., 
5651400* -511570 -229000 -282570 

--
"-" 

.....__.._ 

.. ;'. I ,., 
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»f,'.:~; ... ,i~~L~i:i-~~k~:~,..~~~~r2v~~~ ;,)\ .. : · ~-> · • .;2---~~~~~-~~:\,~~:~~~;,._~~=~---~-~~: 
''· G 

~-- .. ~ :L,L :JIM ,_,... .. 
flY: JDF CHECI~ED: .JDF 

~ .. •• - i-
f\F'{; 

SUSITNA 200 MW ~OAI 
ESTIMATE NO. APA 1707 M-1 

DETAILED 
1"1ATER1AL ~{ IN::>TALLATICtN REI:·uBT 

.. - 11111 

flrHE: 21-.JUN-::.:4 

~"' -~ 
~ ~ 
~ .~~ 

TIME: 1 {:.: 40:54 

.. 
"' 
~ 

.. 
AC:C:T NO DESCRIPTION UN* <OTY> (UN t. TOT> (TOTAL AMn*<TOT MATL> <UN $NAT>*<U $ INS> <TOT INST>*<TOT ESC) <MAT ESC> ( !N~: ESC) 

2.214100 7" GRAVEL PAD CY* 510000 

2 .. 214200 INSULATION BRD ~;f* 2000000 

2.22(1(1(11) STACk FOUNDATIONS LS~ 

2.222000 EARTH EXCAVATION C:Y* 2::::oo' 

2.223000 ROCK EXCAVATION C:Y* 2000 

. 2 .. 2300(H) COAL HAND FDN LS* 

2. 2:::2(10(1 EARTH EXCAVATION C:Y* 4:=:4(10 

'· 
2. 23:::(1(11) ROCK EXCP~~~TION CY* 112CJO 

2.240(100 OUTL V T!:,t.t; f)~~ !STR LS• 

2.24200C; EARTH EXCAVATION C~* e.9oo 

2.250001) AOCS FrtNS LS-K-

2.252(100 EARTH EXCAVATION CY* 279(1(1 

2.253(1(10 ROCK EXCAVATION CY* 1 (lf:.(l(l 

2. 30(1(1(,(1 TRENCHING LS* 

2. 31(1(1(10 CIRC WATER COND LS:-tt 

2.~112(l(H) EARTH EXCAVATION CY• 1 ~:7(1(1 

2. ::a :=:ooo ROCK EXCAVATION CY* 180 ~ 

2.3200(1(1 YARD PIF;ING LS* 

2.322(1(1(1 EARTH EXCAVATION C'f* 4'HOO 

2~ :::3(10(H) SEWERS l!( [IRA INS LS* 

2.332(1(1(1 EARTH E><C:AVATiOI\f CY* 81000 

2.4000(11) E AHTH :::TRIJC:Tl.IRES J.:Y-R 5500 

2. 500('00 PILES <H F'ILES) LSi! 

16.9 

O.E: 

2~~: .. ~! 

84.1 

2'~J~ 1 

73.3 

2~1. l 

29.1 

74.5 

·-:··=- -.. A:-~'• L 

79.7 

:=:(1. 7 

:;:rt. 7 

:;·~'. (l 

E:(:.:;:9400 * 
1592(1(1(1-1! 

2218H:·* 

~·3t.3~·* 

1·~·8180* 

2(186470* 

1265110* 

821~:(:.0* 

2011~:5* 

2011'35* 

1602715* 

81328~5* 

7894:::0* 

2:.::1 ~.:=::;: 1 * 
529478* 

:;::::6(1'?,11 * 
143~::::7* 

13.342:39* 

t8.::42f!'~* 

9!:03064-11 

'753064* 

1 ~596'71:;: t< 

14 77''iJ/;.:~:]-~ 

40E:O(IOO 

5(1(1(1(1(1 

I) 

(I 

(I 

(I 

(I 

(I 

(I 

I) 

(I 

(I 

(I 

(I 

0 

0 

(I 

0 

(I 

0 

(I 

(I 

97til)(ll)(l 

E:. (H)* e:411 ·;' 4559400* -431970 -204000 -227970 •• 
1.1.25* 0.5 1 (1';12(11.U)* -7 ~J.!•,(I(I -2500(1 -'546(1(1 •• 

* 22181(:·* -11090 (I -1109(1 

53C.~:f:..* -2681 (I 0.00* ,.J":• ~ L·-•• ,._t -2681 • 
O.t>O* E:4.1 1 (:.81 :3(1* -8409 0 -840S'1 • 

* 2086470* -104323 (I -104323 

(1.00* 2';t. 1 1265110* -63255 0 -c.~3255 • 
0.00* 73.8 E:21 :;:(:.(HI' -41 068 0 -41068 • 

* 201135* -10056 ·l) -10056 

(1.00* 29.1 2011 ~:5* -1 005t. 0 -10056 • 
* 1602715* -80135 (I -80135 • 

0.00* 29.1 8132:::5* -40664 (I -40664 

(1.(1(1-!t 74.5 78'~'4:3(1-tl· -39471 (l . -3'~471 • 
* 2816881* -140840 ·o -140840 • 
* 529478it -26473 (I -26473 

o. (•0* : ~3. 2 38c.CI91 * - 1 ·~'304 (I -19:;:(14 • 
143:387* -7169 o. 00-t<· 7~1 ~ 7 

.-. ,..,., -7H:.'?,1 

t1 

* 1384289* -66714 0 -<!.·6714 

o. (1(1* ~:(l. 7 1384289~ -o6714 (I -66714 • 
'?5:=:(1(:.4-tl· -4 7 ·653 • * 

(i -47e.S:3 

0.0(1* :30.7 ';J5:3064* -4 7 653 (I -4765:3 

O.I)O~t 29.(1 1 5•;)t,.·:.J:::i!r --7S"J:::4 (I -79:::4 • 
* 5029687* -738983 -487500 -251483 .. 

.. 
.. 

~~---,~~--:::.'\':"IT"":"..)-._.. ;;at~~7·~~KifiiiiilMl·JC•.tt:••"liiii'!iiii'W..iWif~----~IIIII'!'K:i.:::lii*i,lilli1ii'lll!8r:diliS'W1%Z .... ,, .. , .• ~ ....... ~·· · __..alilu-ar'-· ·.,-· ·. 
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I( 

r ... :· 

·u·.i , I. 

J!l'_ . ·~ l~ ~ ~~,~ ,---., 1_ .. 1 ~JJI 1M'S 

BY: .JDF CHEC:f:'ED: ,J(IF 

... ~ .. .. 
APf~ 

~:::.u::: I TNA 20(1 Mt.-J t :uAL 
l:STH'IATE NO. APA 1707 1'1-1 

DElAILE[I 
t'!ATER I AL ~t I N•:;Tf"~L LAT I ON HEPCIF<T 

:-. IIIII. 'Iiiii: .. .. ..... I· • .• 

DATE: ~·1-. IUN-84 TIME: 1~.: 40:54 

ACCT NO DESCRIPTION LIN* (QTY> (ll,\l $ TOT) <TOTAL AHT>*CTOT l1ATL.> <UN $MAT>*<LI ii INS> <TOT INSTHHTOT ESC> <MAT ESC> C INS ESC> 

:;.51(10(10 

2.520000 

2.700000 

2.710000 

~ , .. ---·1££VVU 

2.712000 

2.7130(1(1 

2.7200(10 

2.721000 

2.722000 

2. 72:3000 

2.730000 

2.731000 

2.732000 

2.733000 

2.74(1(1(1(1 

STATION AREA LF * 1 E:(u)(l(l 

AGtC:S AREA LF~ 70000 

C:ECI -EXC:V-ERTH STR L~:* 

CL f'L SEEF'~~RO C:TR LS* 

PVC LTNER SF* 300000 

SAND CY* 

GRAVEL CY* ... 
WST WTR TRMT AREA LS* 

. PVC LINER 

EXCAVATION 

BACKFILL 

SF* 

C:Y* 

CY* 

SLD WST STK PILE LS* 

PVC LINER 

EXCAVATION 

BACl<FILL 

EMER WST BASIN 

SF* 

C:Y* 

CY* 

. LS* 

17000 

170(:0 

4~!(100 

19000 

:38(10 

47000 

5300 

1800 

3.(100000 CIRC WATER SYSTEM LS* 

3.,200000 INTK & DISC PIPING LS• 

~3. 2 f.OOOO CONCR PIPE: 60" LF* 3400 

3.26000(1 BEDDING MATERIAL C:Y* 2(1(1(1 

3.270000 CONCRET STRUCTURE LS-tt 

3.271000 THRST ~ TRNS BLK CY* 75(1 

3.272000 CGNDENS BLOCKS CY* 400 

59.1 10641375* 7020(1(11) 

59.1 413:3312* 2780(1(1(1 

1565527* 4865(11) 

91(1(152* 4410(10 

('~..: 5 151002* 1:35000 

24.4 41395(UI· 170000 

20.3 345100* 1 ~:6(1(1(1 

463279* t•:J:350 

(1 .. 5 211:-43* 19350 

17.9 :33'772(1* (I 

26.8 1019H·* (I 

166696* 2115(1 

0.5 23656* 21150 

17.9 94764* 0 

26 .. 8 48276* (I 

25500* 5000 

8176240* 3':l$2(:.5(1 

2141914* 894550 

35~i. 8 12t)9822* 64~.(1(1(1 

30.5 f:..1000M- 20000 

e::2179E:* 2(1:395(1 

4~:(1.(1 32251E:* 9::::750 

90:::.4 361372• :316(11) 

~:·;>. 00* 20.1 8621375*.-532068 -851000 -181068 

:39. 00* 2(1 .• 1 1408312* -206915 -13(:.5(11) -70415 

* 1079027* -78272 -24324 -53948 

* 4~·9052* -45502 -22050 -23452 

0.45* 0.1 1 (:,(10:2* -a>C!"c:"" ..... 
-,;:.t • ..)\,.1 -6750 -800 

10.00* 14.4 24:!l950* ·-201:./~7 -8500 -12197 

8.00* 12. :;: 209100* -17255 -6800 -i0455 

* 443929* -23162 -9/:..7 -22195 

0.45* (1.1 2293* -1081 -967 -114 

(1.00* 17.9 3:=:9720* -16986 (I -16986 

0.00* 26.8 101916* -50'~5 0 -5095 

* 145546* -8333 -1057 -7276 

o. 45-M· 0.1 2506·\t -1182 -1057 -125 

0.00* 17.9 94UA* -4738 (I -473:3 

0.00* 26.8 4827~·* -2413 (I -2413 

* 20500* -1275 -250 -1025 

* 4193590* -408804 -199132 -20'~672 

* 1247364* -107093 -44727 -623~.6 

19(1. (ll}if' tt.5. ::: 5t.~:E:22* -t:.Ct-491 -~:22:(1(, -28191 

10.00* 20.5 41000* -3(1!30 -1(10(1 -2050 

* 61284:3* -41 o:=:E: -10447 -30~·41 

125.00* 305.0 22:?.7 t.8* -1 /:..1 25 -4687 -11438 

204.00* /:..·;·~~. 4 279Tl2* -1 :=:06:3 -4080 -1~~988 

.. .-
,. 
,. 
.. 
.. 
• 
• 
• 
• 
• 
• 

· ... , 
• 
• 
• 
• 
• 
• 
• 
• 
• 
... 

--
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i 
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!' 

I, !, 
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~ .;._.,,- ~ .,.,. ·---- ~ ~h.·-· . le·-···"· ~ ·-o,; ___ ~ . ..- ~-~ 

BY: • .JDF CHECKED: ,J(IF 

Jll_ .. .. .. .. .. 
.~F'f' 

~aJ~:3I TNA 21.11.1 NW CO?'I 
ESTIMAT~ NO. APA 1707 M-1 

DEl AILED 
MATERIAL & INSTALLATION REPORT 

.. .. ... .. .. .. 
I -... , 

,. 
DATE: 21-.JUN-84 TII1E: 16:40:54 ,. 

~ 

ACCT NO DESCRIPTION UN• <t;HY) <UN $ TOT> <TOTAL AHT>*<TOT f'1ATL) <LIN $HAT)*(U $ INS~ <TOT lNST)*(TOT E:::c> (l<IAT ESC)< INS ESC) 

:3. 273000 

3.280000 

3.400000 

3.410000 

3. 411000 

3.412000 

3.420000 

3.422000 

3.423000 

3r424000 

3.430000 

3.433000 

3~435000 

3.43601)(1 

3.440000 

3.441000 

3..,442000 

~:. 45(1000 

PITOT TUBE PIT CY* 200 

HISCELLAN STEEL TN* 

COOL TOWER FACIL LS* 

TOWER BASIN LS* 

EXCAVATION CY* 

CONC CW COOL TWR CY* 

PliHP CHAMBER 

EXCAVATION 

CONCRETE 

MISC STEEL 

LS* .. 
• 
CV* 

C.Y* 

TN* 

INTA~~E Ef1UIPMENT LS* 

SCREENS :::F• 

STOP LOGS SF* 

CRANE BR I [tOE 15T EA* 

PMP HS SPR STRLICT LS* 

CRANE & HST SUPP TN* 

7 

~.5(10 

1500 

4501) 

~500 

., 

5(10. 

500 

1 

75 

BUILDING SPRSTR 8Ft ·• 6000 

TOWER SPR STRLICT LS* 

4.010000 CONCRETE u::* 

4.1000(10 TURBINE BLDG CONCR C:Y* 4700 

4. 20000(1 BOlLER AREA CONCRT CY* 1 ~71(1(1 

4. ::::oooou SILO AREA CONCRETE CV* 1700 

4.400000 AG!CS CONCRETE CV* 91(1(1 

c.;::·;;. 5 1::::790::: * 3::::~.(10 1~.8. 00* 

7042.0 49294* 1'~600 2800.00* 

6(1:3432~·* 30E:8100 * 
7724~·5* 196500 * 

22.4 145275* (I (1.00* 

418.1 62719(1-l .. 196500 131.00* 

848470* 220(:.(1(1 * 
22.4 100575* (I (1.00* 

465.7 69:360111· 201000 134.00* 

7042.0 49294* 19(:.(1(1 28(1(1. 00* 

~:97160* ::::::::5(100 * 
58.3 29140* 15(1(1(1 ::::o. oo* 

74.1 :3707(1* 30000 e.o. OO* 

(1.(1 330950* 29(1(1(10 ---- * 
757743* 3::::6(1(1(1 * 

3155.4 ~~:3.!,(:.55* 120000 1600.00* 

:=:t .• e: 521(t8:::* 216000 :36. (I(H~· 

325:34E::::* 20(1(1(1(1(1 * 
2');;::;:·~7:::5* :37 63(1(1(1 * 

:=::::4. 4 :351215'?-lt.* 667400 142.00* 

7:::5. e: 1397~176* 2/:..'~I:::(JC) 1.ti2.00* 

7 (:.f{. 7 1306€:4011- 24 t 4tl() 142. (1(111-

7/:.7.4 t. •;H::291:.·'~'* 129;!20(1 142.00* 

521.5 104308* -c.E:95 -16E:(l -5215 .. 
4242.(1 29t.94• -24e.4 -98(1 -148·4 • 

2946226• -301711 -154405 -147306 

57596f.* -38622 -9825 -28797 • 
22.4 145275* -7263 (l -;2~·3 • 

287.1 430/.:.9(Hi- -31359 -9825 -21534 

627870* -42422 -·11030 -31392 • 
22.4 100575* -5(128 0 -5028 • 

331.7 497601 * -34'~30 -10050 -24880 

4242.0 296';'4* -2464 -980 -1484 • 
62160* -19:357 -16750 -3107 • 

28.3 14140* -1457 -750 -707 

14. 1 7070* -185:3 -1500 -35:3 • 
(1.0 ··19::iO* -1654 7 -145(10 -2047 • 

421; -~~:~ -37886 -1t·800 -21086 

1555.4 116655* -1113::::2 -6000 -5:332 • 
50.8 305088* -26054 -10800 -15254 • 1258488* -162924 -100000 -6:2924 

1 (:.57 67:?.5*-1 01 (:.987 -18!3150 -828:3:37 • 
692.4 :32541 9~·* -19/:..079 -33::::70 -16270'~' • 
593~~ E~ 1128176* -69898 -13490 -56408 

62(: .• 7 1065440* -65342 -12070 -53272 • 
t.25. 4 5690769* -349148 -64610 -2:34538 • .. 

~ 

I 
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~:~ ~::~~':';l -~-.-..., -r.--- ~ -·· 

EtY: •• mF r:HEO<fD: .JDF 

.,._ 
~ ·-

(.1f'{.\ 
SUS 11 NA :·OCI I'IW U 1{)1. 

l£'3T1Ml-'\TE NO. f·IPA ·llOl 11-1 

DETAILED 
MATE'fU AL ~( I NS:l ALLAT I ON HEPOHT 

~ ~ - . ~ 

£•m E: 21-.JUN-:?.4 

__, 
~ 

' . 

TIME: H.: 40:54 

.,_.. 
--l 

ACCT NO DESCRIPTION LIN* (QTY) (I_IN $ TOl) <TOrAL AMTHHTOT MATL> <UN $11AT>*<U $ INS:) <TOl INST)*(TOT E:::C) (MAl ESC> (INS ESC) 

4 • .'500000 COAL HANDLG C:ONC:RT C:Y* 5600 872 .. 8 48:=:7924* 7952(1(1 142.00* 73C). :3 4092724* -244396 -~:97(:.(1 -204636 

4.900000 MISCELL CONCRETE C:Yit ~:500 !32(: .• 4 1842480* 497000 142.00* 384.4 1345480* -92124 -24850 -67274 

5,000000 STRCT STL/LFT EQP LS* 273~:t)950* ! (16(:.:~:5(1(1 * 16667450•-1366545 -533174 -833371 

5.100000 TURBINE BUILDING U:•* 41952~10* 204 7;1(11) * 2147890* -209764 -102395 -107369 

5.110(1(1(1 MAIN STEEL TN* 1200 2440.0 2928000* 1500000 1250.00* 1190.0 1428000* -146400 -75000 -71400 

5. 1:;-!00(1(1 :372750* * 18:3750* -186:37 -9450 -9187 
FRAMING LS* 189000 

!:i.121000 WALL FRAMING TN* 105 :355(•.0 372750* 189000 1800.00* 1750.0 183750* -18637 -9450 -';1187 

5.130000 M!SC: STEEL LS* 56-3740* !28~100 * 4:";:4840* -28187 -t.445 -21742 

5.131000 1200(1 28.0 336000* 21.0 4''52•)00* -16800 . ·4201) --12600 84(1(11) 7.00* GRATING 1-3/4 11 SF* 

!:i. 1320(1(1 6(10 57.9 34740* 46.9 28140* -17:37 -3:30 -1407 
CHECKERED PLATE SF* 6600 11 • (1(1-11 

5.138000 1000 103.0 1030(11)* 87.5 87500* -5150 -775 ··4375 
HAI\IDRA I L LF* 15500 15.50* 

5. 134000 LADDERS & STRWYS TN* 12 750(1.0 90000* 22:300 1900. 00* 5600.0 67200* -45.00 -1140 -3360 

5.140000 3::::08(11)* * -11500 -5040 
LIFTING Ef!l.ll P LS* 2:::: (I (I (I (I 1 (1(1800* -1 6540 

5.141000 :3::::0800* * -11500 -5040 100800* -16540 CRANE: 4() T CAP J_S* 2:30000 

5.2(1(1(1(1(1 STEAM (;ENERATOR LS* 12073520* 4595:35(1 * 7478170* -603675 -229767 -373908 

5.2100CO MAIN STEEL TN'*- 2~:(1(1 2440.(1 5612000* 2875(1(1(1 1250.00* 1190.0 2737000* -280600 -143750 -136850 

5.220000 1 9::::::::000* * -:33300 -(:.:3350 
FRAMING LS* 666,[11)\.1 1267000* -96650 

5.221000 330 53(10.0 1 7 4':i-'0(11)* ::::5(11). (I -297(1(1 -57750 
WALL FRAMING TN* 594000 1800.00* 1155000* -87450 

5.222000 40 4600.0 1 ~34000* 2:::oo. (I -:3600 -5/.:.00 
ELEV FRAMING TN* 72ooo 1 :::oo. oo• 112000* -92(1(1 

5.230000 MISC: STEEL LS* 42:::~:82(t* 92•;.r::~,l) * 3354470* -214190 -464/.:.7 -167723 

5.231000 70000 2E:.o 1 96(11)(1(1* 21.0 -7350(1 !470000* -98000 -24500 GRATING <1-3/4") Sf.'* 49(1(1C'I(I 7.00* 

5.232000 16(10 57.9 92(:.~0* 4'-:•. ·~I 75040* -4682 -880 -3752 
CHECkERED PLATE SF* 17t.(IIJ 11 • 1)(1* 

5.23:3000 1251)(1 1 (l~ •• 5 13:::11t::n* 91. (1 i137430* -665~8 -9687 --~f(:.:::7 1 
HANDRAIL LF* 1. ·~~:::750 1~.51)11-

,..., .. .. 
,.. 
,. 

• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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B'f: .J[IF CHECi~.ED: ,JDF 

·- ~ -

(\F'A 
::.;us I TNA :.:·no t-Il~ r nAI 
t:·:;fiMATE' ~'-10. AP/) 1707 M-1 

DClAILfD 
MATERIAL & IN~TALLATinN REPORT 

~~ - ,._ 
~ 

D/.nC: 2J-,JIJN-t)4 

.... ~ ~ 
I • 

TIME: 16:40:54 

.._ 
-; 

ACCT NO DESC:R!PTION LIN* U:HY > (LIN $ TOT> <TOTAL AHT> ~ <1 OT I'IATL > (UN $l1AT Hd U $ INS:> (TOT I NST) * (TOT ES.:C > (MAT ESC) (INS ESC:> 

5600.0 -11400 
5. 234 (1(1{1 

--3:;:/:..l)() 
LADDERS ~< STRWY TN* 120 7500.0 900000* 228000 1900.00* 672000* -45000 

~· -6250 
5.240000 LIFTING EQUIP LS* 244700* 125(1(1(1 11'~700* -12235 --5S~85 

it· -2500 
5.242000 ELEV EQUIPMENT LS* 1445(1(U! ~50 (I (I (I 94!:i(ll)* -7225 -4725 

* -3750 
5.243(1(1(1 OTHER LIFT EQUIP LS* 100200* 75000 25200* -5(11(1 -1260 

* -3750 
5.243100 (3) 15 TON HST LS* 1 (102(1(Hl 750(1(1 25200* -5010 -126(1 

* -93037 
5.300000 SILO BLW LS* ::::626640* 1f:.U.075(1 1 7 65890* -181 ~:;;: 1 -:382S't4 

5.310000 MAIN STEEL TN* 225 2440.0 54'?.'J(l(I(H!· 28125(1 1250. (11)·11- 119(1.0 2~.7750* -27449 -14062 - 1 :,!)·:::::7 

* 
-5:::5() 

5.320000 344500* 1170(10 FRAMING LS* 227500* -17225 -11:375 

::::500. (I -5850 
5.321000· 344500* 117000 1800.00* 227500* -17225 WALL FRAMING t""i s::::oo. (I TN* 

-11375 

-1(1(1(1(1 
5.330000 :34](11)(1~ 20000(1 ---- * 14 7000* -17:::5(1 MlSC STEEL L:3* 

-7:~:5(1 

* -3000 
5.340000 77640~ 60000 171.:.40* -3882 LIFTING EOUIPMENT L!::* 

-882 

* 
-:3(1(1(1 

5.343000 77640* (:.(1(1(1(1 17640* -3882 OTHER LIFT EQUIP LS* 
-882 

* 
-1325l) 

5.350000 755000* 2/.:.5(1(1(1 :::JJPF'ORT STEEL L!3* 490000* -37750 -24500 

4 ·;1(1(1. (I -1~1250 
5.351(1(1(1 7550(11)* 265000 2650.00* Et;!ll I P !::UPPORTS TN* 1(1(1 7550.0 490000* -37750 -24500 

* 
-46875 

5.360000 155·:::500* 9::::7500 /:..t/.:.(!0(1-11- -77 675 STL SILO 8c CVR PL u::* 
-:;:(IE:(I(I 

2:300.0 -~::5275 
5. 3(:·1 (1(1(1 1181500* 705500 4150.u0* 476000* -59075 STEEL SILOS TN* 17(1 6950.(1 

-2:3:3(1() 

::::::.oo. o -11 6(10 
5. ::::62(100 . ::::7 2000* 232000 5800.00* 140000* -18600 :::s PLATES TN* 40 93(11). (I 

-7(10(1 

5.5(1(1(1(1(1 CONCRETE STACKS u::* 70:::7000* 2(ll)(l(l(l(l * 5087000* -354350 -10000(1 -254850 

* -19(1(1 
5.7(1(1(1(1(1 /.:.95(•0* ::::;.:(1(11) C:ECI STEEL LS* 

-1575 :31500* -:~:475 

::::50(1. (I -6075 
5.90000(1 27•:11)(1(1* 121 ~·(I (I ,;:7(1(1. 00* UI'ICLASS STEEL TN* !l5 /.:.200.(1 

-78n5 157500* -1 ;:9~.(1 

6.000000 BUILDINGS LS* i :::;2 £127:::7 * ~··:::::;::()t, ~.t) * 1~862087* -912124 -294081 -618098 

* 
-4·:::,(1(1 21 ~· ::(;.t-:!lJ * ::oon• ,., 

t:...J(I(l(ll)(l L':'* TURBINE BUILDING 
-f.:.2t.;:::3 1.2':•:::,:.:::4Att- -1 c)~~·l ::r::: 

* 
-1~(1(1(1 ·:.:o t4::::=:-~: ;:tl(lt II II~> (:..1!(10(10 AI~C:Hl TECT FEATUkE' 1~:::* 

/:..714:::::-11 -i}:-:::'571 -~;:~:571 
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! E«Y: ..JDF CHECI(£[1: ,J[IF 

~ ~ ~ 
r-" ~ 

" 
....;~._.:_-~~----'~~~~···''\ .. ~;~.:....~&~~~ .... ~·,_.:; __ __ 

- - ~ 
.,._,.,. ___, 

l~f·'(o\ 

~~;ry=:; I '1 NA ·.~' 111 NW f fiAI 
l··:nlM(iTF t-1(1. AF'A 11117 1·1-1 

[II:. lt4 Il t= ll 
MATFJH Al ~~ I WHALl AlI 1'11'1 Ht:Pi.tH I 

.._ '_, ._.. .._ 
~ ~ ..._~ ~ ....., 

I " ,.. 

... 
(IA'l E: ~ 1 -.JUN-84- TIME:: H .. : 40: 5/l .. 

• 
ACCT NO [tESCR1 F'TION LIN* <tHY> <UN $ ll"IT) <TOTAL AMTHHTOT t1Al'L) (IJI\1 $1'1AT>*<U $ INS) <TOT INST)#(TOT ES:C> 01AT E~.C) (INS: ESC) 

J 

f 

1~ 

l 

l 
·~ 1 

.... "" lllilNI·~ 
1 

: I 

t 

·. 
' 

• 
l, 

'• 

, 

; 

.~ 

-~ 
l 

I 
'I 
' 

Ut 
l' 
' . 

,. ~., 

(:.. 17(1(1(1(1 HVAC LS* 

t_ •• 180000 f'l.UMB & DRAINAGE LS* 

6.190000 l'llSCELLANEOIJS LS* 

6. 200(11)(1 STEAM GEN BUILDING t.:=:* 

6.210000 ARCHTITECT FEATRS U~;* 

6.270000 HVAC L~3* 

6.280000 PLUMB L DRAINAGE LS* 

6.290000 MISCELLANEOUS L"3* 

6.300000 SILO BAY LS* 

6.310000 ARCHITECT FEATR:3 L8* 

6.3700(10 HVAC: LS* 

6.380000 PLUMB ~< DRA I NAQE LS* 

6.890000 M I S:CELLANEOUS LS* 

6.400000 AQCS BUILDINGS LS* 

6.410000 AQC:S SWGR BLDG ::;F* 

(: •• 4200(11) AOC:::: CTRL BLDG ~;F• 

/:. .• 4 :;:(1(1(1(1 Dl E::;EL GEN BLDG SF* 

c.. 4400(1(1 PUI"1F' HOU~::E SF* 

6.450(1(10 LlMESTN PREP E•LDG SF* 

6. '700000 • M I SC BIJ 1 LDI NG!3 LS* 

1; •• 9:::0000 ADMIN BUILDING ::.F* 

l:. •• 94(11)(1(1 CONTROL BUILDING u:;* 

/:...950000 WTR TRTMT BLDG SF* 

.. _ ...... --- -~--~--=-----_____,..,.--~ .... 

E:~i'7540* 4 !;:(11)1)(1 

22936t)* 1 (1(1(1(1(1 

6534(: .• 20000 

25~·15'?.1(:,* 9 ~;i (I (I (I (I 

126~·0E:O* :::::::(1(11)(1 

1 1-3 1400* 500(1(1(1 

71160~· ::::oooo 

9:395/:..lt 40000 

77:3890* 2:.::15(1(1 

2/:..~:tt:.::·tt- :=:oooo 

::::491:..00* 120(1(1(1 

151440* 75000 

147::=:2* (:.!)(l(l 

355187:3* :::8(:.700 

1:350 137.3 185409* 47250 

:31;,.(1(1 17~:. 4 6~~4251* 169200 

:350 14::::.2 12"5949* 2'7'750 

14000 149.2 2(a8:::41:.·4* 504(1(l(l 

/.:.500 :31.2 52780(Ht 13(:.51)(1 

92:26~··::1 411- 2:::~:.':245Ct 

4(1(1(1 2~.:~:.1;.. 1074600* 2'?.12(1(11) 

12465::.:(1# 4 7(1(1(1(1 

;:25(1 2;~4. 5 7'2.•-nti':i It :21.1 l':H.H"I 

* 407540* -42877 -22501) -20377 • 
* 129:360* -1146::: -5000 -6468 • 
* 45::::46* -321;.7 -1000 -2267 

* 1611596* -128079 -47500 -:::0579 • 
* E;:85l);::(l* -63254 -19000 -44254 • 
* (:.:31400* -56570 -25000 -3157(1 

• -2C)5:3 -1500 -:3558 41160* * 
* 53956* -4/:..97 -2000 -21;.•:.J7 • 
* 497390* -3:3943 -14075 -24:368 

• -9155 -40(1(1 t:::::::t1E:* -13155 * 
* 229600* -17480 -(:.(1(1(1 -11480 • 
* 76440* -7572 -:.::'750 -3822 

* 8232* -736 -~125 -411 • 
* 26651 T3* -1 77590 -41:334 -1:::::325(:. • 

35.00* 102.3 1 ::::::: 159 * -9:269 -23~·2 -(;.";1(17 

47.00* 126.4 455051* -31212 -8460 -22752 • 
-4~::c)9 -1487 9619'~* -/:..291;. 11 ~3. 2 :35. (I (lit • 

::::/.:. • (II)* 11~:. 2 1584464* -1 044::!3 -252(U) -7'5;22:3 

21.00* (:.(1.2 ::::91:300* -zc..-:::s-,o -~.E:25 -1 ';)5C·5 • 
* 

(:.:3:34244·11- -4(:.1::::29 -144622 -316707 • ·r:.:. (II)* 1':.15. 6 782t.OO* -5·:::7:::lo -146(11) -a·:' 1 ::::o 

* 7 71:-5:::(•·~ -/:..2:::2';1 -2:::5(U) - :;:::::::2'~1 • 
(:.:2. (1(111- 162.5 ~i2:.:~.;~~-5it· -·;:1_ ... 4 :::7 -101)7.5 -2(:.412 • 

• 
bV 

/ 

C) • 
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BY: .J[IF C:H1iCl(E[I: ,J[IF 

(il~t~ 

·:.a_t!=:: I TNA :·'1111 J·1W r illil. 
E:=·TH1A1L 1~0. 1-iPA 1707 11-1 

DE fAILED 
MATERIAL & INSrALLATlON REPORT 

_, 
I 

DATE:. 21-.JUN-f~4 TIMF: 16:40:54 

ACCT NO [IESC:RIPTION 
LIN* (l;tTY) (LIN $ TOT> <TOTAL AMT>*<TOT 11ATL> <UN $MATHHU $ !N:::> fTOT IN!3T)*(TOT ESC) <MAT E:::c> <INS ESC> 

f:.,. 990000 ALL OTHER LS* 

1;,.. 991(1(11) PLANT HAINT SF* 

l;. •• $\92000 AUX BOILER SF* 

/:. .• 993000 YD EQP MAINT BLD SF* 

f:. •• 994000 CHLORINE BLDG SF* 

6.995000 FIRE/SRV PUMP HS SF* 

6.996001) GUARD HOUSE SF* 
~. 

6.997000 WAREHOUSE NO. 1 SF* 

6.998000 BULK GAS STR BLD SF* 

6.999000 OTHER BLIILDIN1.1S LS* 

/:... 9991(11) SWTH YD C:TRL BL SF* 

CONTRCIL & :=:WGR SF* 6.999201) 

6. 9993(11) £,dfR TRTHT BLDG SF* 

6.999500 

6.999400 [IEWTR !< FIXTN SF* 

SWTCH YD CTRL :=:F* 

6.999600 C:RSHING ~ SAMPL SF* 

6. 9·:>::noo WASTEWTR l·RTMT SF* 

LS* 7.000000 TURBINE GENERATOR 

7.100000 TURBINE GENERATOR LS* 

8.000000 STM GENER ~ ACCESS LS* 

8.100000 STEAM GENERATOR LS* 

9. 000000 A~K:S L::;* 

9.100000 BAGHOUSE L:=:* 

:3000 

1000 

1200. 

1000 

800· 

225 

2:"::(1(10 

1200 

800 

2000 

3000 

8000 

700 

2000 

7000 

16':).3 

240.6 

151.3 

151.4 

160.4 

250.6 

.&3. 1 

14~9. 4 

l4/.:..4 

14:?.. 3 

147.4 

135.:::: 

148.4 

149.4 

1:?-5. ::.: 

61757ti911- 1 ';'2:::•-;J5(a * 
1.:,.7. 00* 

66.00* 

52.00* 

40.00* 

46-.00* 

70.00* 

27.00* 

:3:3. (II)* 

:38. 00* 

41.00* 

:3(:.. (I (Ill-

:3:3. 00* 

40.00* 

:3:3. (1(1·• 

36.00• 

1Ct2. 3 

174.l:.· 

99.:3 

111.4 

114.4 

180.6 

:36. 1 

111.4 

* 
108.4 

102.3 

111.4 

102.3 

108.4 

111.4 

9'7'.3 

* 
* 
* 
* 
* 
* 

4 241.:..809* -808783 

:::07020* -25401 

174580* -12029 

119196* -907'';; 

-10050 

-96447 -212:386 

-1~·351 

-3300 

-3120 

-2000 

-1840 

-787 

-31050 

-2280 

-8729 

-5959 

-55l:.(C 

-4575 

-2(1:31 

-41'538 

-6682 

-42020 -12190:3 

-43~:4 -1520 

-4100 

-5400 

-13200 

-1400 

--3800 

-12600 

-10234 

-16705 

-4093(:. 

-3792 

-11137 

-:3476'5 695310* -47:::65 

'2664900* -953245 -820000 -133245 

50802011- 201 (1(10 

24058(1* 1.:,.(:.(1(10 

1E:1596* 62'400 

151370* 4(1fl(l0 

1~~8804-11 :::t.800 

56885* 15750 

1451760* 621000 

179244-11 45600 

:~:278500* 8•l0400 

11.708:=:* :~:0400 

286680* 82000 

442110* 1 o:::noo 

10:32720* 264000 

108852* 28000 

298740* 7t.OOO 

947~:1 0* 252000 

19064900* 16400000 

19064900* 16400000 

42900000• 24000000 

42900000* 24000000 

5:;:·:.'~·60(11)* 3014:::t:~:cll.l 

:3006E:OO* 400onnn 

111370* -751.:..8 

91504* -6.415 

40635* -2818 

E::3076·0*· -725E:8 

1336.4'4* -8962 

2438100* -163923 

8(:.6.88* -5:354 

204680* -14334 

:3:341 1 (I* -221 (15 

818720* -54136 

75852* -5192 

222740* -149:37 

2664900* -953245 -820000 -133245 

18900000*-2145000 -1200000 -945000 

18900000*-2145000 -1200000 -945000 

28807700*-2697800 -1507415 -1190385 

4006800* -400340 -200000 -200340 
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~ 
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rw: .Jt•F CHE.C¥ED: ,J(IF 

d 

(ol···(.\ 

SUSilNA 200 MW COAL 
E:.STIMATE NO. Af:·~' l7C•7 1'1-1 

DETAILED 
MATERIAL & INSTALLATION R~PORT 

. . ~. 

I ' 

DATE : 21-.JIJN-84 TIME: 11.:.: 40:54 

ACCT NO DESCRIPTION UN* (QTY> <UN$ TOT>CTOTAL AMT>•<TOT MATL><UN $MAT>•<U $ INS><TOT INST>~<TOT ESC><MAT ESC><INS ESC> 

~~. 2000(11) FLUE GAS DE SULFUR LS* 37475700* 20157(100 * 17318700*-1873785 -1007850 -::::(:.5$"135 

C:01'1PON£NTS LS* 9.210000 
17318700*-1873785 -1007850 -865935 37475700~ 2015700(1 * 

9. 2t 1000 OLICTWORt< FOR FGD LS* * 1890000* -170900 -76400 -94500 3418000* 1528(1(1(1 

9.2131.100 802 ABSORB MODUlE LS* 
12694500*-1384725 -750000 -634725 27 694500* 1 !::o(l(l(l(ll)(l * 

9.215000 LM::>T ULD. STR~RECL t.::;* 14 :::::::ooo 1638000* -153800 -71900 -:31900 
3076000* * 

9. 21 e.ooo LIMESTN PREOENER LS* 3287200iE- 2191000 1096200* -164360 -10~550 * 
.-54810 

u::* 9.300000 WASTE DISPOSAL 6229(1(11)* 4276000 195::.:000* -311450 -213800 -97650 
* 

wASTE DISPOS SVS LS* 9.310000 
•. 

6229000* 
-97650 42760(10 1953000* -311450 -213800 * 

9.311000 WA:::TE PROCESS EC"~ L'E;~ c·229000* 
-97650 4276000 * 1953000* -311450 -213800 

9.400000 FANS i.S* 2244501)* 
-.26460 1715:300 * 529200* -112225 -85765 

LS* 9. 410000 I. [1, FANS · 139:3900* 
-1c:.695 1 0(:.5000 :333S"I00* -69945 -53250 

* 
SILENCERS LS* ~.420000 

845600* 
-9765 (:.5(1:3(10 1953(l(Hfo -42280 -32515 

* 
10.000000 OTHER MECHAN EftUif' LS* 1990990/.:.* 14724200 * 5185706* -995480 -736210 -259270 

* 499968* -174342 -149350 -24992 
10.100000 PUMPS LS* 348(:.9t·8* 29:37000 

10.110000 BOILER PUMPS LS* r----
-19498 30::.:8370* 2648400 389970* -151918 -132420 * 

10.111000 BOILER FEED PUMPS EAtr. 2 40042(1.(). 
-7812 8(1(1840* 644600 ---- * 78120.0 156240* -40042 -32230 

10.112000 BF PUMP TURBINES EA~ 2 865001).(1 
-t.-300 1 7::.:(1(100* 1604000 ---- * 63000.0 126000* -86500 -:30200 

10. 113000 
-2::::35 

BF BOOSTER PUMPS EA* 2 . 121750.0 24:~:500* 18(:.800 93400.00* 28350.0 56700* -12175 -9340 

10.114000 
-2551 

BF STRT UP/STD BV LS* 21:.40:~:(1* 21:3(1(1(1 st o:=:o* -1 :::c:;!o1 -10650 * 

10 .. 120000 
-97 

FEEDWTR SVS PUMP!3 LS* 975:3* 780(1 * 1':15::::• -487 -:390 

10.1211)(1(1 
-97 

CONDEN TRANSFER LS* 975:3• 7:::(1(1 1 ·~15::.:* -487 -390 
* 

10.130000 
-1:347 

SRV & COOL WTR PMP LS* C,:3(164:t 41100 * 2(:.9(:.4* -:3402 -2C)55 

10.131000 
-5·~2 

SERVICE f!Jt'HER EA* 4 (:.8(:.1 • (I 27444• 15600 '39(1(1. (IC)* 2961.0 11El44* -1:372 -7:3(1 
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BY: ,.JDF CHE:CLED: ,JLIF 

---

APA 
!~;U:;ITNA 2011 1'1l..J I 0?'~1. 
ESTIMATl NO. APA 1707 M-1 

[II:.TAllFD 
MATER 1 Al ~. I N~3TALLAT I ON REPORT 

IIATIE: 21-.JI.IN-84 TIME: 1 (:.: 4(t: 54 

ACCT NO DESCRIPTION 
LIN* HHY> <UN $ TOT) <TOTAL AMT)-tt(TOT NATL> <UN cJ>MAT>•<U $ INS> <TOT INST>*<TCtT ESC) <HAT ESC:> (INS ESC} 

1 o. 1 ~:21)0(1 

10.133000 

10.140000 

10.141000 

10.142000 

·to. 1480oo 

10.145000 

10.150000 

10.160000 

10. 1e·1000 

10.162000 

10.163000 

10.164000 

AIR HTR WASH PMPS LS* 

CL.3D CYC COOL WSP EA* 

OIL PUMPS LS* 

LGT OIL UNLD PMPS EA* 

lGNITER OIL PUMPS EA* 

TURB LO T~ANS PMP LS* 

LO C:OND PUMP LS* 

SUMP PUMPS EA* 

OTHER PUMPS LS* 

COOLING TOWER MU LS* 

OP CVC CLO WTR EA* 

FIRE PROTECT PMPS EA* 

AIR PREHTR GLV EA* 

10.200000· CONDENSING PLANT LS* 

10.210000 CONDEN~:ER 8c All X I L LS* 

1 0. 22000(1 Ef!LIIPMENT LS* 

10.~21000 C:W PUMPS EA¥ 

10.222000 CONDENSATE PUMPS EA* 

10. 22:::(11)(1 VACUUM PUMPS EA* 

1 o. 226(!')0 COND CLEAN :3YS u::* 

10.227000 COND C:OLL PUMP LS* 

10.300000 HEAT EXCHANGERS L:3* 

10.310000 FEEDWATER HEATERS EA* 

1'~1 112* 

2 10754.0 215fl:3* 

!;:;·~171 * 
. 

2 7258.0 14506* 

3 1 025:3. (I :;:0759* 

t.953* 

695:3* 

6 20t.C,(I. (I 128960* 

187650* 

:353::.:2* 

2 24420.0 48840* 

3. 24252.0 72756* 

2 15361.0 ::::0722* 

24783'79* 

15859(10* 

:::~12 4 ·:.'9* 

2 14::::8~!2 .• (I 297664* 

2 :39624.0 17924:::* 

'2 :34667.0 1{:.'7834* 

2485(1(1* 

275:"-::* 

1 •'iJ•-;J331 :::* 

7 1. :::c•;:r::::::. «) 1265::::~-·'=··lj· 

11 ::::oo * 7812* -955 -51.:·5 -890 

14200 71 oo. (10* 31:.54. (I 7808* -1075 -710 -365 

45500 ---- * t3t.71* -2956 -2275 -681 

1 0600 !'5::::oo. O(H~ 1953.0 8906* -725 -530 -195 

:;-4900 :::::::oo. 00* 1958.0 5859* -1537 -1245 -292 

5000 * 1953* -347 -25(1 -97 

5000 * 195:3* -847 -250 -97 

1164fl0 19400.00* 1260.0 7560* -6198 .. -5E:2(J -37·8 

127800 * 59850* -9381 -6390 -2991 

18700 * 11;.1;.32* -1766 -935 -8:31 

:;: 1200 1 !';i~.(ll). 00* E:E\2(» .. (I 17640* -2442 -tst.o -882 

~.:31 (1(1 17700. 00* ~.552. 0 1';i656* -:3637 -2655 -982 

24800 12400. (l(l* 2961. (I 5722* -1536 -1240 -296 

1 7:::o:::oo * 
6915';1'9* -12:3918 -89040 -84878 

10000(1(1 * 5859(10* -79295 -50(100 -29295 

780::::oo * '111699* "44623 -3•;;(140 -5583 

21.:.4400 ---- * tl.:../:..:32. (I 832cA* -14883 -13220 -1663 

148000 74000.00* 15624.0 ::::~:248-~<- -8'7t·2 -741)(1 -1562 

155~00 77800.00* 1;..:::1;. 7 • (1 t::·o:34* --:::46t· -77:30 -6:3(:. 

:;'t ~-onn * :::.:1500* -121~/5 -10600 -t575 

:::oo * 195:.::-rr .... 1:'":.:7 -40 -97 

1 :~: 11 "500 .. n- t::H 818* -'79665 -90575 -909(1 

11.66:200 ----- * : 42::::~:. (;· •?.)9l:u!:•l.:•* -t.32':.1~: -~s:::3t c) -4988 
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BY: ,JDF C HEC.l~ED: .JllF 

,~ ... ,...._, .Mc!r-.-

Af:·A 
!~;u::.r TNA ...:"Ot"l NW r (1~\1. 
ESTlMATL NO. APA 1707 M-1 

DbTA 1L FD 
MATERIAL ~. INSTALLATION REPORT 

I!All::: 21-,JI.IN-84 TIME: lt!:.=40='::i4 

ACC:T NO DESCRIPTION 
LIN* HHY> <LIN $ Tt)T) <TOTAL AMT>-~t <TOT l"tATL) (UN $MAT>*<LI io INS) (TOT INSTHHTOT ESC> <MAY ESC:) {INS ESC) 

10.132000 AIR HTR WASH PMPS LS* 

1 o. 13:=:ooo C:L'3D C:YC: COOL WSP EA* 

10.140000 OIL PLIMF'S LS* 

10.141000 LC;T 01 L UNLD PMPS EA* 

10.142000 IGNITER OIL PUMPS EA* 

·to. t4sooo TLIRB LO T~ANS PMP L$* 

10.145000 LO COND PUMP LS* 

~0.15GOIJ0 SUMP PLIHPS EA* 

1(1.160000 OTHER PUMPS LS* 

10. lt-10(10 COOLING TOWER MIJ LS* 

10.162000 OP CYC C:LG WTR EA* 

1 (1. 1 63(100 FIRE PROTECT PMPS EA* 

10.164000 AIR PREHTR GLY EA* 

10.200000· CONDENSING PLANT LS* 

10.210000 CONDENSER ~( <All X IL LS* 

10.22(1(1(1(1 Ef71UIPHENT LS* 

10.~21000 C:W f'LIMPS EA* 

10.222(1(1(1 CONDENSATE PUMPS EA* 

1 o. 22::::ooo VACUUM PUMPS EA* 

10.226000 CCIND CLEAN SYS L8* 

10.227000 COND COLL PUMP LS* 

10.300000 HEAT EXCHANGERS LS* 

10.310000 FEEfll-IATER HEATERS EA* 

2 10754.0 

2 7253.0 

~. .:;.. 1025:3. (I 

b 2ot.c.o. o 

2 24420.0 

:3. 24252. (I 

,..., 
"- 15361.0 

2 14==:e::;:2. c, 

2 8'i624. (l 

z 846/.:.7. (I 

7 l :::(u:r:::::. (J 

1 S'1112* 

2150:3-tt 

!:i9171 * 
14506* 

:;:0759* 

6953* 

6':153* 

1239/:.0* 

187650* 

3532i2* 

48840* 

7275t·* 

:30722* 

2478899* 

1585900* 

8•;1249.~* 

297 t./.:.4 * 
17924:3* 

169334* 

'24350fl* 

2752-* 

lS''';-381 :?.* 

121:.·5:::/:./;..~· 

11 :3(10 * 'l812* -95~i -5/:..5 -39(1 

14200 7100.00* 3654.0 7308* -1075 -710 -365 

45500 * 13~·71* -2956 -2275 -681 

1 ot.:.oo 5:;:oo. cu)* 1953.0 :39(:6* -725 -530 -195 

24900 :::::.:oo. 00~ 1 95:'.::. (I 5859* -11537 -1245 -292 

5C:·OO * !953* -347 -250 -97 

5(1(10 * 195:3* -347 -250 -97 

116400 19400.00* 1260.0 7560* -1;.198 -5820 -·378 

127800 * 59850* -9381 -639(1 -2991 

18700 * 16632* -1766 -935 -8:31 

:;_: 1 200 15HII). 00* E:82(1. (I 17i.40* -2442 -1560 -882 

~·31 (1(1 177(1(1. 00* ~.552.0 19~.56* -:3637 -2655 -982 

24:::(11) 12400. 00* 2961.(1 5922* -1536 -1240 -296 

1780E:(I(I * 
6S'I7599* -12:3918 -89040 -34878 

1000000 * 585900* -79295 -50(100 -29295 

* "111699* -44623 -39040 
7:?,(1800 

-5583 

264400 ---- * 16632.0 33264* -14E:83 -13220 -1663 

148000 74000.00* 15624.0 :31248* -8':J62 -7400 -15t·2 

155600 77800.00* 6867.0 137:34* -:::4/.:o/.:. -7780 -c.:3(:. 

::? 1 :;'(Inn * ::.:1500* -12175 -1 (ll;.(l(l -1575 

80(1 * 1 95:=:• -1 ::.o -40 -97 

1::: 1 1 '300 * 1:3181 ::nt -9'?,"!/.:.C.~:i -90575 -9090 

1166:200 __ .. __ * 142::::::. t) '"51~1/:..!;,~.* -t-.3~~·;,:::: -·5::::31 C) -4';'1:3:3 
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BY: .JDF CHEC.{E[I: ._l[lf 

o·.'r"'",.-

AM 
SUSilNA 200 MW ~OAL 
ESTIMAlE NO. APA 1707 M-1 

DETAlLEI) 
t1ATERIAL ~< INSTALLATlON REF'I)JH 

~ 

(1. 

f.IATE: 21-.JI.IN-:::4 TIME: 16:40:5.1! 

ACGT NO DESCRIPTION 
LIN* <OTY) <LIN $ TOTHTOTAL AMTl*CTOT t<IATLHIJN $MAT)*(LI $ INSHTOT lNST>*<TOT Ec;CHMAT E~:G) (INS ESC) 

1 (1. :::21:)(11)0 DEAER/ VENT CONDEN LS* ----

1 f). 330(1(10 cum CYC COOL WHE EA* 

10.340000 AIR PRHTR GLY HE EA* 

10.400000 TANKS LS:* 

10.410000 WATER TANI<S LS* 

10.412000 CONDEN STRG TANK LS* 

10.414000 FIRE~SRV WTR STRG LS* 
•. 

10.430000 LOT OIL STRG TANK LS* 

10.44001)0 OTHER FL OIL STRG EA* 

1 (1. 45(1(1(11) OTHER OIL TANI<S LS* 

10.452000 BATCH OIL TANK LS* 

10.453000 CONl' BLWDWN FL TK LS* 

10.454000 INT BLWDWN FLH TK LS* 

10.455000 COND C:OLL TANK LS* 

10.456000 C:LSD C:YC C:L WHT LS~ 

10.457000 AIR PREHT CL EX LS* • 

1 0. 50000(1 MI SCELLANEOLIS EG!U 1 P LS* 

10. 51000(1 CONPRESSED AIR EQP LS* 

10.512001) 

.0.513000 

10.520000 

10.521000 

10.522000 

STAT AIR COMPRESS EA* 

AIR DRYERS LS* 

WTR TREAT EQUIP LS* 

MKUP WTR TRTMT LS* 

C:OND POL DEMINER LS* 

2 171250.0 

-, .._ 721(1(: .• (I 

8. 14352. (I 

2 115060.0 

240740*· 

:;:42500* 

144212* 

721815* 

44$315* 

200175* 

248140* 

"12t~232* 

4305b* 

104212* 

:35600* 

6550* 

235~i9* 

9753* 

9950* 

1 88(11)* 

32:08706* 

274026* 

2:~:0120* 

43906* 

3084680* 

112(1f,;;,(! !!-

1 OE:9560* 

197900 * 42840* -12~)37 -9895 -2142 

311 (l(l(l --·-- * 15750. (I 3 .)0* <>•17125 -15550 -1575 

136400 68200.00* 390~ .• l) 7$12* -7210 -~820 -;.:)90 

2T/-::.:oo * 444515* -3t:.08b -··13$65 -22221 

145~.(1(1 * 302715* <-22~15 -7280 -15135 

58700 * 14c.~7t;* -!l'oooa -2685 -7823 

91';l(l(l * 156240*" -124(!7 --4595 -7812 

4(13(10 ---- * :=:5·~3~2* -t.:311 -2(1.15 --4296 

2::::400 7800. 00* 6552.0 1'~656* -2152 -1170 -982 

681)(1(1 * 36212* -5208 -3400 -1808 

19:300 * 15800* -1780 -990 -790 

3400 * 3150* -327 -170 -157 

17700 * 585·9* -i177 -885 -29:2 

7800 * 195:$*" -487 -39(1 -97 

6800 * 3150* -4'5''7 -340 -157 

12500 * 6300* -940 -625 -<::t ~~ 

21:../:..2200 * 646506* -165434 -133110 -32:324 

192(1(10 * 82026* -1370J -9600 -4101 

152000 7 (:.(1(1(1. 00* :39060. 0 78120* -11506 -7600 -3906 

40000 * 3906* -2195 -2000 -195 

2470200 * 564480* -151733 -123510 -28223 

88(:..~:00 * 2:34360* -56033 -44315 -11718 

8552(1(1 * 234360* -54478 -42760 -U718 
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BY: ..J[IF GHECI<ED: .J[IF 
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APA 
SUSITNA 200 MW COAL 
ESTIMATE NO. APA 1707 M-1 

DETAILED 
MATERIAL ~ INSTALLATION REPORT 

[J 

DATE: 21-.JUN-84 TIME: 16:40:54 

ACCT NO DESCRIPTION UN* HHY> (UN $ TOT) (TOTAL AMT>•CTOT MAlL) <UN $MAT>*<U $ INS) ClOT 1NST)*(TOT ESC) <MAT ESC>< INS ESC) 

10.523000 
-1953 

CHLORINAl" EQUIP LS* :3 ~ 9(lt.t)* 28(1(1(1(1 * 39060* -J~953 -14000 

10.524000 BOILER CHEN FEED LS* 70670* 587(10 i1970* -3538 . -2935 * -598 

10.525000 S.AMPLINO SYSTEM LS* 195~:.40* 1780(1(1 'It 1764v* -9782 -8900 -882 

1 o. 52600(1 BLK GA~: STR!<DISTR LS* 239090* 21200(1 * ---- 27090* -!1954 -10600 -1:354 

LS* 7'32901)* 10.600000 AUXILIARY BOILER 575400 * 157500* -36645 -28770 -7875 

10.700000 C:ECI LS* 2982000* 2100000 * 882000* -149100 -105000 -44100 

1 ~:56000-M- tz:::oooo 10.800000 EQUIP UNLOAD FACIL LS* * 12(:.(100* -67800 -1:..1500 -6300 

2849800* 1300000 
~ 

10. 9()0000 TURBINE BYPASS LS* 
1549800* -142490 -65000 -77490 * 

11.000000 COAL&ASH HNDL EQUIP LS* 22802750• 13343300 * 9459450il--1140136 -667165 -472971 

11.100000 COAL HANDLING LS* 18(170090* i0627900 * 7442190* -903504 -531395 -372109 

THAWING FACILITY LS* 2~:56800* 20418(1(1 11.110000 
-15750 

* 315000* -117840 -102090 

11. 120000 UNLOADING FACILITY LS* 912500* 44000(1 472500* -45625 -22000 * 
-23625 

11.122000 440000 C:ONVEVOR NO 1 LS* ·~112500* * 472500* -45625 -22000 -23625 

11.130000 
12(:.(1(1(1(1 STACKOUT SYS\EM LS* 2532600* * 1272600* -126630 -63(1(1(1 -1.:.3630 

11.131000 l;tt:.OOOO CONVEYOR NO 2 LS* 2532600* * 1272600* -126630 -630(1(1 -6363(1 

11.140000 RECLAIM SYSTEM LS*· 67775(1(1* :;::::2';11 t)() * ·---- ' 2948400* -338875 -191455 -1474?0 

11.141000 2590000 -85(15(1 1~01000* -214550 -129500 * STACKER RECLAIMER LS* 4291000* 

11.142000 401600 * 415800* -40E:70 -20080 
CONVEYOR NO 5 LS* 817400* 

-20790 

11.1430(1(1 14700 * 12600* -t::::t.5 
EMER RECLM HOPPER LS* 27:"::00* -7~:5 -t.,.:;:l) 

.11.144000 
:;:(14 E: (I (I * 340200* -::::2250 

CONVEYOR NO 6 LS* 1-;.45(1(1(111- -15240 -1701(1 

11 .. 145000 5180(1(1 * 239400.0 4 78:300• -4':>840 -259(10 -23940 
CONVEYOR NO 7A~7B EA* 2 4984(10.0 996:::00* 

11. 1 t.(l(l(l(l 1/:. ti.(II)O * 1707300* -166165 -E:(I:~:oo -853C.5 
CRUSH ~ TRANSF SYS LS* :::::::2:;: .. ::c)l)il· 

11. 1 61 (l(l(l 
:~:lie t(JIIr"l * 42:::4(1(1. 0 :::5t:..:~:c)t)* -E:2:::4t) -4(1(1(1(1 -4284(1 

CONVEYOR NO E:A~(8B EA* 2 E:2:34(,t). c~ 165(:.::,:(10* 
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BY: ~lfiF CHECl<ED: ,J[IF 

..,.,_ 
~ .. ~ .. ,~~·~ 

(-if!' A 
~.u~~: rrN?\ 1•oo MU r fiAt. 
ESTIMATE' r~O. APA 1107 t·l··t 

nr-TA u.rn 

~ 

~1ATER I Al & IN:;:l AL 1.?\ f HlN REPOR f 

- ~,..c.=too 

DATE: ·2J-.JUN··:34 TIME: H,.: 40:54 

At.:CT NO DESCRIPTION LIN* ((!TV> <LIN $ TOT) nOTAL AMn*nOT HAn.) <I.IN $MAT>*<U $ INS) <TOT lN~n>•<TC•T ESC) <MAT ESt::>< INS ES•::> 

11.162000 SURGE BIN LS* ';' (:.(1(100* 10250(1 157500* -1 ;"1-000 -5125 -7E:7~ 
* 

11.16300(1 SAMPLING SYSTEM LS* 59!5000* ~·:::::nooo * 315000* -29750 -14000 -!5750 

11.164000 COAL CRUSHERS LS* 1141(H)* -3500 -22(15 70000 441f.ll)* -57(1~i * 
11.165000 CONVEYOR NO 9A LS* 6974()0* -tE:175 -16c.95 3(:.8500 38390(1* -34::::70 * 
11."170000 t1 I SC $ '(~:TEMS LS* 21 (:.7390* -72050 -31.:.319 1441000 72c.::::90* -to83t:s * 
i1.172000 FIRE PROTECTION LS* E:81 ~.(1(1* -24550 -195::::0 491(1(11) 390600* -440!30 * 
11 • 1 7:3000 TUNNEL VENT LS* 27:~::30* 

-39.0 -97(-: 7:3(1(1 1'1530* -1:3(:.6 
* 

1l '174000 INSTRLIM & CONTROL LS* 
'· 6822l ... (l-li- -32160 -1.953 (:. 4 :?, 2 (I (I 39(1(:.0* -3411 :3 * 

11.176000 MISC EQUIPMENT LS* 5762(t{l* -14950 -13860 299(1(11) 27720(HI· -28810 * 
11.200000 BTM ASH HNDL SYSTEM LS* 3021560* 161540(1 * 1406160* -151077 -80770 -7o:::o7 

FURN BTM ASH SYS LS* !1 .. 210000 1150800* -33600 -23940 672000 478:::00* -57540 * 
11.220(100 PYRITE HNDL SVSTEM LS* 114630* -3180 -2551 .s::::6oo 5J.o:::::o• -5731 * 
11.230000 ECONOMIZER ASH SYS LS* :3163(1(1* -9200 -6615 1 :::41)0(1 1:32300* -15815 * 
11.240000 DEWTW BIN~(SET TKS LS* 1129(:.00* -2435(1 -:32130 4:370(1(1 642600* -56480 * 
11 • 25(1000 MA.JOR PUMPS EA* 3 t.4390. (l 19:3170* -6540 -311:3 130800 43600.00* 20790.0 6237011- -9658 

11 • 2/:.(I(H)(l Btl-1 A~:H 1 NSTRLIM LS* 117060* -3900 -1 ~15':;: 780(10 39(l~.(HI· -5853 * 
11.400000 FLY ASH INST & C:TL LS* 17111 00* 110(1(1(11) * 1;.111 (l01f -:::5555 -55000 -:30555 

12.000000 PIPING LS* 28(1(14420-li· ';Jf:_:7 6:=:(U) * 18127620*-1400221 -493840 -906381 

12.100eJO LARGE BORE PIPING TN*- 5120 1 '1711 • (I 1::: 1 :::41 2fl* 84~480(1 9190.(10~ 105?1.0 9679820* -9(16706 -422740 -483966 

12.200000 SMALL BORE PIPING LF* 9(11)(11) 1fl9. 7 9:?:70:7:(LJ* 1 '!'22(1(1() ts.:::ott •;18. 9 8448300* -493515 -71100 -422415 

13. 00000(1 INSULATION LS* (:,:?,:8(1(1(10* ~381.1(1(1(1 it· h~OOOOO* -344000 -·:;::';"1(1(1(1 -:~ 15(1(1(1 

13.100000 INSULATION L~·*" 1-.r::?.nnno* -2':/(lfl(l -<: t 5(1(1(1 
~•:=-a·H H 10 * t-. :::onnc,n• -~~:44nnn 

14.000000 INSTRUMENTATION L-S* 70(:.7(11.1(! * 5~.7(1CII) l} -·?,~:::-:::5(1 -:::2'3(1(11) -~~:38'=.(t 
,:,5Cifh)ll(l * 
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BY: . .JDF CHEC:l::.ED: ,JDF 

AP!·' 
~;u:;: l TNA :-~nn MW rnA I 
ESTIMAlE NO. APA 17117 M-1 

liETAJLETt 
MATEf·HAL t< INmALLAllfiN REPOfn 

fiAlT! 21-.JUN-84 TIME": H:·.: 40:54 

ACC:T NO DESCRIPTION UN* (PTV) (UN$ TOT><TOTAL AMT)*(TOT t1ATLl(UN $MAT)<\(IJ $ IN!7:}(T0T INST)*(TOT F.SC><MAT F:::C)!(INS E:::;C) 

14.100000 INSTRUMENTATION LS* 

15. 00(1(1(10 ELECTRICAL Ef~LH PHENT LS* 

16.000000 PAINTING LS* 

16.100000 TURBINE BUILDING LS* 

16.200(100 STEAM GEN BLDG LS* 

16.300000 SILO BAY LS* 

16.900000 MISCELLANEOUS LS* 

!7.0(100(10 OFF-SITE FACILITIES LS* 

17. 1 0000(1 RANNEY WELL SYSTEM LS* 

HI* 17.200000 ACCESS ROADS 

18.000000 WATERFRONT FACILITY LS* 

18o1(l(l(l(l(l BARGE UNLOADNG FAC LS~t 

DREDGING C:Yif-18.110000 

1E:.200000 MOOR/DOCK FACILiTY LS* 

CY* 18.210000 EXCAVATION 

18.220000 FILL CV* 

18 .. 230000 H PILES LF* 

SHEET PILh\lG TN* 18.240000 

18 ~ 25(11)(10 STRUCTURAL STF-EL TN* 

18. z•: . .:.ooo CONCRETE CV* 

LS* 18.270000 Ml SC:ELLAI'iiOIJS. 

19.000000 SIJBSTATION/T-LINE Lf:* 

1 9. 1 Q(l(lc)n Sl.IBSTAT I ON L~·* 

20 518850.0 

32000 18.1 

45000 8.3 

27500 9.7 

lE:OO 58.6 

2100 2~18. E: 

:::s 24'5:3.0 

1200 471.9 

7067000* t;.SI)(I(I(I(I it 

57.57(1(10(1* 21 (l(l(ltl(H) 

155000 * 2224::::40* 

65061.10* 

1167000* 

118200* 

28:=:540* 

t:;:460700* 

::::(188700* 

1 (1:377000* 

7:337789* 

577920*-

577920* 

7259:319* 

:372487* 

2c.60'=·2* 

105435* 

52E:·~r·,::75* 

2C)8•):3(a* 

5t.(:.280* 

4512~·0* 

* 

5(l(l(lfl * 
7500(1 * 

9(1(11) * 
'2 t (1(10 * 

(:.(18(11)fl(l * 
570(1(1(1 * 

54/;.fl(l(l(l * 24!:'\850.(1 

1 ~:E:E:7 t)c) * 
(I * 
0 0.00* 18.1 

1 ::::,::t_:7(H) * 
(I 0~00* 8.3 

(I (1.00* 9.7 

70200 39.00* 19.6 

147(1(1(1(1 700.00* t:=ne.::< 

•;."1 ::!:.()(1 1 t 1)(1. (H)* 1 35;::. (") 

1 ::,:(11)(1(1 150.00* ~~21. •:;t 

7~i(ll)(l * 
2: ·: 1 9:=:9":•(1 * 1 ::=aw:c ICHH) * 

:-=:'71455(111- -=:(1(1(11 11)1.1 * 

-282:5t) 567000* -358350 -325000 

36570000*-2878500 -1050000 -1828500 

2069340* -111217 

(:.(1(1600* -82530 

l 092000* -5~.::350 

109200* -5910 

267540* -14427 

-7750 -103467 

-2500 -·:::oo:::c, 

-3750 -546fl0 

-450 -5460 

-1050 -1:3377 

7 4:.::(1700* -6730.35 -:.::01500 -:.::715:35 

2513700* -154185 -28500 -125685 

491 7(1(;0* -51 E:85(1 -273000 -245:=:5(1 

5949089* -391884 

577920·1E- -28896 

577920* -:2889£:. 

s:;:71119* -362988 

372487* -18~.24 

26606211- .~ 13303 

35235* -5:271 

:3819:2:75* -264468 

115430* --1 (1441.:. 

2~E:62E:t)* -28~: 1 4 

~:71:.-25(!* -~2251::.·2 

-94435 -297449 

(I -28896 

(I -2:?-t3'7J/.. ... 

-944::::5 -:2£-.855:=: 

(I -18624 

(I -1 3:::o::: 

-<3510 -17C..t 

-7:35(1(1 ·-190968 

-4675 --5771 

-9(l(lfl ·-19:314 

-::::750 -1€:812 

10118950*-1159947 -654000 -50~947 

714550* -185727 -150000 -35727 

lA 

~ 

• 
f 

• 
• 
4 

c 

t 

• 
• 
• 

' 

,._, ~. -~~~::~~·.~::.~<"":7~:= ·~·.:~:~M; "' "'"'~ ·---~~ ~~-=~==~.r-7-~>¥~.~-~~~:-~-=:-~.JQC. :~~.--~'._,#~~,--.~=·~~~-.-:.~=~~~.,~:~~~. ·-~~-~~---?~--~----.--· .. :~-·---=~--~-~-~~~-·~··~?''. -. ~ :• 



~ . ~ , • ... /', ._ I t ~ 51 ~~ 
,.,- .... ' • • <l~ ~!:).,.. 

tr .. ,_, ... • ~(} ' ~ 0 ___ ..§ 

f 

·~-.........,_.1 

I 
] . .\ 
'l 

~ 1 

>"<~ 

I 

" 

i 

{ 

,' 

'v, 

(.) 

,, 

"'~ ,.-,~ ~. . " 
j -~~,_,._.,...;.~----~----l- ....... _J:____~i~~~~_.-~.;,~~.,.... .. " .• -... . ....;..-·-·-~-=--__..:.~~h.~.,.;.;;--. ~: ·-· ·.·'i$lii·l::"i'"t·~'L--"'~~~-........._ ~·-··· ............... ,.ij_A. ...Lt._~·-~~----~-"--... -~.~-, 

1ll !II ~ )I .. Jl • I Ji .lid .,;I ~ ~ 
I • I I ·.II • .Iii II .. 

1iPf\ 

av: JDF CHECKED: .JDF 

·:;IJSlTNA ?01"1 MW r(IAI 
F~::T HIHTE' Nrt. I~PA 1707 1'1· 1 

TIME: 16: 4(H ~i4 [lATE: ;-1-.. IUN-:::4 

[If' fiH LEO 
MATE"F<IAL ~< IN8TALLA f[1:1N. m:porff 

ACCT NO DESCRIPTION 
UN* (lHY) <UN $ T(ll) (TOTAL AMT>*<TOT MATL > (IJN $MAT>*<U $ INS> <TOT INST}*(TOT ESC> <MAT E:::C) <INS ESC> 

19.200000 230KV T-LlNE:~ C:IR Ml* 

71.000000 INDIRECT CONST COST LS* 

71.100000 

71.200000 

71.210000 

71.220000 

71.300000 

71.310000 

71.400000 

71.410000 

71.420000 

71.421000 

71.422000 

71.423000 

71.423100 

71.424000 

71 • i;.OOOOO 

71.610000 

71. 620000 

71.630000 

i. 71. 640000 

71 "70001)0 

71.800000 

FIEL:[t L>JCAL HIRES LS* 

CRAFT P/R FRINGES LS* 

PREM PAY-CASUAL LS* 

PREM PAY-SCHED LS* 

O::JI\ISTR EQLIIPT LS* 
~. 

AUlOMOT~VE<CIM> LS* 

CONSTRt~~:::-r ..(ON PLANT LS* 

CONSTRIJC:TN BLDGS LS* 

TEMP FACILITIES LS* 

LABOR CAMP LS* 

FOOD SERVICE LS* 

TEMPORARY POWER LS* 

69KV T-LINE Mil 

OTHER TEMP FACIL LS• 

OFFICE/LABOR EXP LSit 

OFFICE EXPENSE LS* 

LABOR EXPENSE LS* 

IESTlNG l8* 

SECURITY GUARDS L~:* 

OFF-SlTE UNL[IG/HLG LS* 

CONSTRLICTN CLEANUP u::* 

48 4tl592~- (I 19484400~ 10080000 

4(1949(r79* (I 

4472325* (I 

30000(10* (I 

2(1(1(1(1(1(1* (I 

1onoooo* I) 

1 :::0000* (I 

180000* (I 

26B713844 0 

1626000* (I 

252453B4* (I 

10000000* (I 

11fl00000* (I 

2205(11)2* (I 

10 220500.2 2205(102* (I 

2040382* (I 

~·)t.9E:7(l* (I 

155000* (I 

l:.N1(170* (I 

71.:·1 E:OO* (I 

462000* (I 

40:.:::3800* 0 

2~·6100* (l 

* 195'12~. (I 94(144(1(1* -'717 4220 -5(14(100 -4 7(12.20 

* 40949079*-2047453 (I -2047453 

* 4472325·1l -223616 (I -22::::/.:.16 

* 3000000* -150000 (I -1 ~it) (I (I (I 

-!..-- * 2000000* -1000() (I -100000 

* 
1000000* -50000 (I -5(1(1(1(1 

* 18(1(100* -9(100 (l -9(1(1(1 

* lE:OOOO* -9000 () -9000 

.,:. 2/:..87i384•-1343569 0 -1343569 

* 1626000* -81300 (I -81300 

.. 25245384*-1262269 0 -1262269 

* 
10000000* -500000 0 -500000 

* 
110(1(1000* -550000 (I -55(1(1(1(1 

* 
2205002* -1102:=i(l (I -110250 

(1. (10* '2205(1(1. 2 2205002* -110250 C) -110250 

* 
2(14(1:382* -1 (1?019 (! -1(12(119 

* 
2(169870* -1 (1'2:493 (l -·1 o:;:4o;r3 

* 155000* -7750 0 -7750 

* 
691 070* -:3455:::: (l -3455::: 

0 -38090 7 /:.. 1':'::00* -3809(1 
* 

* 
462000* -2:;: 1 (I(J (I -2:3100 

* 4CH::s:::OO* -204440 (I -20444(1 

(I -1 :;:~:~:~. 2l:·c·7(1(UI· -1:;:.3:::5 
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BY: ,_1[1~ 

-~l !1¥¥ 

CHEC·~·Eo: • .JDF 

tnis liiiii -~ l---
-

') J' 
_....____.~-~--·-· .~ ... "'--...........,"--':..'."'"'xL-~------.......c;:__,_:__::__~,_, . .::..__.-

i!iiiiil iiiiia1 *.liiifili 
0 iiiliil ..,...,.__~ ---

?1~'1\ 
S:IJ::.t J NA 21111 1'-lW I 'I_ 1!41 
ESr!NAlE Nt:. (4PA 17(17 11-1 

D~IAIL~D 
MATERIAL & INSTALLATION REPORT 

.-,_~ 

~! ;~ .. 
nAn=: 2J -.JUN-:::4 

~ ~ Riiill ... 
T I ME: 16: 411: 54 

ACCT NO DESCR i PT .1 ON UN* (tj:!TY) (IJN $ TOT>CTOTAL AMT>*<l'OT MATL><UN $MAT)*(IJ lii IN!!;:}(TOT IN~:THHTOT ESC)(MAT ESC)(!NS: ESC> 

72. 0~10000 PROFESS!ONA: SERVCS LS* 
$ 

'· 

• 

546501J(I(I* (I * 5465(10(10*-27825(1(1 (I -2732500 

• -~-' ~··~-····- Au:. :w::w:: _.,...~...,......- .&2iilll!!>i a!WICil:a>t~ ... mw.nnw~f'i n~.HLC.tm, .~~~~UMiiilll. r.zilll'llll:a~.~~~-·~~..,~~;~1;;," ... "&"-~~ .... -cr~~..;;~- ., --~ 
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iliii -!£~ :wAil ... liiiii _F~tii Iiiii 

BY: WI"./-' C:HECI<i:TU ,..f(IF 

lilii iilli iiillif - 'f5iS 

"UNIT 2" 

f~PA 
SUSITNA 200MW UNIT2 
ESTiMATE NO. APA 1707 M-1 

:;:;UMMARV 
MATERIAL & INSTALLATION REPt)RT 

liiilli liriiil1 ~ 

DATE: 23-CICT-84 

--~-----'--<.,..,,..._,___,..._.~---~·.,....,,. ........ ._.,..,_,._,..., ... _,_> ---A 

~ 'iiiiiill liiilll -P. 1 .. 

TIME: 18: 04:.: 1 S' 

AC.::-: NO [IESCRIPTI0N UN* (i.?!TV> <UN S TOT> <TOTAL AMT)*(TOT MATL> <UN sMAT>*<U $ lN~:) <TOT INST>*<TOT ESC> CHAT ESC>< IN::: ESC) 

99. (1(1(1000 TOTAL F'nO,JEC:T COST LS* :372993~.83* 160570971 * 
100.000000 CONTINGENCY LS* 44911:.::44-11- 172(14032 * 
300.000000 TOTAL COST W/0 CONT LS* 32€)082339* t4:=:3t.e.9:39 * 

1. 0(1(1000 IMPROVE:MNTS TO SITE LS.• 321140* 168000 * 
2. 000000 EARTHWORi< & PI L 1 NG LS* 13641083* 7410000 * 
3 •. 000000 ClRC ~~TER SYSTEM LS* 7404345* 3!.98942 * 
4.000000 CONCRETE .. LS• 1 :3(136040* 2529175 * 
5.000(100 ST~CT STL/LFT EQP LS* 18866183* 8220120 * 
6 .. 000000 BUILDINGS LS* 9030239«· ~ll577':32 * 
7 .. OOOOC:iO TURBINE GENERATOR LS* 18264278* 15619048 * . 
8. 000000 STM GENER !( ACCESS LS* 42445644* 22857144 * 

~ 

9. 000000 AG!C:S LS* 39715660* 21184103 * 
AO. 000000 OTHER MECHAN EC:UI~ I' ,r-..~ 

LOW 13762i03* 9957312 * 
11.000000 COAU<ASH HNDL EQUIP LS-* 553026f·* 3399907 * 
12.000000 PIPING LS* 251 7551:·0* ::::926.217 * 
13 .. 000000 INSULATION LS* 6'l7433P, 552:381 * 
14.000000 INSTRUMENTATlON LS* ~.730093* 6190476 * 
15.000000 ELECTRICAL EG!UIPHENT LS* 4~t916E:57* 17904762 " 
16.0QOOOO PAINTING LS* 2100475• 127620 * 
17~000000 OFF-SITE FACILITIES LS* 3484604* 542857 * 
19.000000 SUB~;TATION/T-LINE LS* 17997823* 10921143 * 
71 • OCIOOOO INDIRECT CCINST c:o::;T LS* 26285615~ u * 
72. (1(1(1000 PHOFES::; I ONAL SERVC:S L:;* 1 ::::6(1(11)(10* (I if· 

212422712* 0 

27707312* 0 

184715400* 0 

153140* 0 

e·231083il 0 

3705403-Jt 0 

11)506865* 0 

10646063• 0 

5872507* (I 

2645230* (I 

19588500* (I 

18531557• (I 

3804791* (I 

2130359-R- (I 

1624934:3* 0 

6221950* (\ 

5:39617* tl 

26012095* (I 

1972855* (I 

2'~1 41747* 0 

70766E:O* (I 

262(<5615* 0 

t .~:6(1(1(1(1(1~ (I 

(I 

(I 

(I 

(I 

(I 

0 

0 

0 
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(I 

(I 
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t•J ·,-,,.«,~---- ------~ .. ,~,..a - JJiiii 1iii illil -
BY: WMP CHECKED: ,J[IF 

·illi ililil - llilll iilll 

AF'(~ 
ss_o·:; I TNA ::•O:)i1W liN I 12 
ESf!MATE NO. APA 17Ul M-1 

(IE.TAILED 
MATERIAL s.~ IN'.:-TALLATlON REPOR f 

.... ----------~..,....._ ..... , ·-~---...... ~"~--~,...-.... -~,_.__; ----~-J.:-.... ,__.,.~ 

liiiiii iilll --J 

DATE: 23-oc:r -E:4 

---~~·-"--=~-· -·----,,._ .... ~...._---~------ ....... -.--.~-·-~ 

~ ~ 'trW ..... 1 

I'. 

TIME: 18:04: 19 

.... ,. 
I~ 

• 
• 

ACCT NO· DESCRIPTION LIN* (~HY> (UN $ lOT) {TOTAL AMTHHTOT HAll.> <UN $MAT>*<U $ JNS> <TOT INSi)*(TOT E::;C) (J1AT ESC) (IN::; ESC:) • 99.000000 TOTAL PROJECT COST LS* :372993~·83* 1 C,.(l5705'71 * 21.2422712* 0 (I (I 

100.000000 CONTINGENCY LS* 44911344* 17204032 * 27707312* 0 (I (I • 
300. 0000(11) TOTAL COST W/0 CONT LS* 328082339* 14~::366$'139 1t 184715400* 0 (I (I 

• 1. 000000 IMPROVEMNTS TO SITE U>* ~:2114(Ut 168(100 * 153140* (I (I (I 

1.3(10000 SITE DRAINAGE LS* 279580* 1501)(1(1 * 129580* (I (I (I • 
1. 5000(10 SEWAGE FACILITIES LS* (I 41560* 1:::ooo * 235f.:.(l* (I (I 

• 2.000000 EARTHWOHk :!< PILING 4 LS* t3l:.4t oa:=:* 7410000 * 6231(183* 0 (I 0 

2. 2{10000 STRCTR ~ EQUIP EXC LS* 1295429* 0 * 129542'7'* (I 0 (I • 
2. 21000(1 STATION AREA LS* 0 4867:36* (I * 48~·736* (I (I 

• 2.212000 EARTH EXCAVATION C:Y• 1870(1 26.0 486736* 0 0. (1(1·11- 26.0 4867:36* (I (I 0 

2.250000 AQC:S FDNS LS* :::oa.c-.. ;~:=: * (I * 808693* (I (I 0 •• 
2. 2520(10 

(I EARTH EXCAVATION C:Y* 172(10 26.(1 447i:o';>4* 0 0.00* 26.0 447t.94* 0 (I 

e 
2.253000 ROCK EXCAVATION CY* 5400 /:..6.9 3609~~9* (I (1.00* 1.:.6.9 360999* 0 0 (I 

2. 30000(1 TRENCHING LS* 1518789* (I * 1518789* 0 (I (I • 
2.3£0000 

(I 
1 •. .: :~c WATER COND LS* ::::14(:41 * 0 * .314841* (I (I 

• 2.312001) EARTH EXCAVATION CY* 126(1(1 25.,() 314841* (I (1.00* 25. C) :314841* (I (I (I 

2.320000 YARD PIPING LS* 817776* (I * 81777~. * (I (I (I • 
2,.322000 EARTH EXCAVA!ION CY* :_3(1(1(1(1 27.:3 017776* (I (1. (II)* 27.:3 E:17TU: .. * (I 0 (I 

• 2.. 33(U)(ll) !3Et..JERS & DRAINS LS* :;::3C;.172* (I * :3861 72* (I (I (I 

:2. 33200(1 EARTH EXCAVATION CY* 100(11) ::::::. (:. ::::SC.172il (I 0.00* :~::3.1:.· 38£.172* 0 (I (I • 
2.500000 

2.510000 

(I 

(I 

PILES <H PILES> LS* 

LF* 140000 !3TATION Af<EA 57.0 

1 c):32/:.E:/:..5* 

7977 6':.'1) I} 

7410(1(1(1 * 
5'!.(:.(1(100 39.00* 18.0 

341 ~.:::/;.5* 0 (I 

2!:517690* (I 0 
4 

2.520(1(1(1 AC!CS AREA LF* 50000 57. (I 2849175* 195(1(100 ::.:·~. (Jt)* 1:::. (a ::=:·~~)~i 1 75* (I 0 (I 

' 
• 
.. 
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·~r -;,: .. - :lliili -
BY: WMF' ~;_:Hl:Ct<ED: .JDF 

ACCT N:t DESCRIPTION 

. ....o~--..""'"'"-'-->......,_-,~1.. ............ ~------

111111 - - iilil - - -
AF'A 

SIJSITNA 2C:J01'1W UNIT2 
ESTIMATE NO. APA 1707 1"1-1 

DETAILED 
MATI::RIAL ~< IN::.TALLATION REPORT 

iiiiii .. PM aJilll1 181 ffilWi 
'
. . . .... 

DATE: :;:·:3-0C:T -E:4 TIME: 1::::04: 1·~ 

UN* ((ilTYl (LIN $ TOT) CTOTAL AMT>*CTOT MATL> CUN $MAT)-1HU $ INS> CTOT INST}*(TCIT ESC} (MAT E::::c> C INS ESC:> 

lilil 
i'f't 

.. , 

• 
• 

' ' ! 3. 000000 Gl RC: WATER SYSTEt1 LS* 740434!::i* 3698942 * :3705403-lf (l (I • (I 

. , 

. t 

t 

'1 

'ltJ!lt•" !Jtlil+l$;@1!!1~ 

I 
,t 

:' 

<J 

... -!, 

·' 

\ 

,.IJ 

ft 

), 

• J 

l' 
) ., 
' 

::' 
'1 

!'I 
[ 

'-,J 

_;UI 
": l' 

:3.200(1(1(1 

3.210000 

3.260000 

3.270000 

3.271000 

:).272000 

3.273000 

3.280000 

3. 4(1(1(100 

3 .. 41(10(10 

3.411000 

3. qj2(;00 

3.420000 

3.422000 

3. 4281)(1(1 

:3.424000 

3. 4301J(II) 

3.4331)1)(1 

3.435000 

3.43,::.ouo 

3.440000 

3. 4411);(1(> 

~·--·--·.--·- ~~-----rw a . .ncliiLz ........... -'-~~ 

INn: ~ DISC PIPING L8* 1 8668(1$'1* 778552 * 1088257* (I (I (I • 
C:ONC:R PIPE: 6(1 11 LF * :31)(1(1 3:37.4 10!211:3* 54:3(1(1(1 181. (II) It 156.4 469113* 0 (I 0 

BEDDING MATERIAL C:Y* 185(1 28.9 5:35(1:::* 17~·12 9.52* 19.4 358S''C·* (I (I (I • 
CONCRET STRUCTURE LS* 758$.40* 1';;9250 * 559590* (I (I 0 • 
T·~ST ~ TRNS BLK CY* 751) 397.4 29:3(147• :::·~25() 119.00* 278.4 2(18797* (I (I (I 

CONDENS BLOCt<S ~CY* 400 8:3:::.4 :::3.33tS3·tt- 78000 195.00* • t.38. 4 255:3~·3* (I (I 0 

PITOT TUBE PIT CY* 20(; 637.2 12743(H~ '32000 1~.(1. 00* 477.1 95430* 0 0 (I • 
MISCELLAN STEEL TN* 7 6049.7 423481t H3e-90 26 70. 00* 3379.7 23~.58* 0 (I '=! 

COOL TOWER FACIL LS* 55375!;:~.* 2920:390 ---- * 2t.17146* • (I 0 (I 

TOWER BASIN LStl- 707(103* 1 :?,7500 * 519503* (I (I (I • 
EXCAVATION CY* 6500 t·~. 4 12626(1* (I 0.00* 19.4 126260* 0 (I C) 

• C:ONC CW COOL TWR CY* 1500 3E:7. 2 58074:::::* 187500 125.00* 262.2 :E:·:;.~:24:3* 0 (I 0 

PUMP CHAMBER LS* 7760S''t·* 210690 * t:•6540t·* (I (I 0 • 
EXCAVATION CY* 4500 19.4 87412* (I 0.00* 19.4 87412* 0 0 (I 

CONCRETE 
. 

CY* 150(1 4:.::o. 9 .~;.4 ~.3::::t. * ::.:02.9 (I 
.. 

192000 128.00* 45433l·* (I (I 

MISC STEEL TN* 7 6049.7 4234€:* 1 ::::t;.'~(l 26 70. 00* 3::::7S'I. '7 23658* (I (I (I • • INTAKE Ef!.:JIPMENT LS* :369911-it 316400 * 53511* (I (l 0 

SCREENS ::;:F* 500 51.5 257(:.5-!t 145(1(1 29.00* ...... -... I.: 

LLw ·-· 11265* 0 (I 

., 
(I 

STOP LOGS !:;F* 500 (:.:::. 3 341 ::.:tit 2:::5(1(1 57.00* 11.:3 56::::1* (I (I (I -CRANE BRIDGE 15T EA* 1 (1.(1 31 (II) 1 ~ilt 27340(1 ---- * o.o :36615* 0 (I 0 

?MP HS SPR STRIJCT LS* c.~::=?.A 4 ::* :32fiJ. (II) * ::.:/.-,_.:~::34:;:* (I (I (I 

.., 
CRANE ~! HST SIJPP TN* 7!:· 271.:.:::. ;;: 20724711- 11480U 1524.00* 12:=:·~/. ::.: 92947·11- (I (I (I Ci. 

til. 

"t:• 
~:_,-£:1ir;:J ki _¢££4i9\.~* • 14 ie9! 4 & 1 i:NA .. ll ·:t&!lll!~f~Wti.-fl1'P"!!rf(,.Yd&:MI:w'M..Ufofa-lriir): kJ:io!MIIIlllkwililli::olliW "" e··=~.:<'-....~ . ...,_ .-.. ·--...... ~_.....___._~--.~··-'-~---""--'··-··--
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; 
"'""'I#Y»'!_ ... -,~ 

1 

:0. 
I 

'~,: 

It, 

j ,.., 

)\w; 

I...,! 

,I 'W 
' 

·,..._ 

'-' 

twJ 

!' 

'!".2·· i~ .. ~' .... ,... II!T .. 
BY~ WNP CHECKED: ,JDF 

--.,-;:o·-;:, --,;,:;-- ;::;:·,-r---,_-.:,.-·.- -;c--,--------;;:---,------:;:;~- !"fl -.-~'Z __ ,_ ::;:-~•-,·~ •"!'!""'"'!"_·--· ""!'"-----------,•- ~~ 

._ - i .. - IIIli ,-,, 
~-~~·'1·\ 

SIJS I TNA 2(11 11'1W 1.11\1 l T <.: 
E:::;T!MATE Nl.l. At··A 1707 1'1-t 

DETAILEfl 
MATERIAL 8< INSTALLATIUN F<fi-'ORf 

•• Iiiii iiil1 

(lATE: ~~.;:-OCT-84 

,~:;'! 
~-, '('fit 

I :arerra 

T 1 ME: 1 B :fl4: 1 9 

itfit 

ACCT NCI tiESC:RIPTION ~N* (QTY) <UN$ TQT)CTOTAL AMl>•CTOT MATL)CUN $MATl*CU $ INS)(TOT INST>•<TOT E~:>CMAT ESC>(INS ESC) 

3.442000 BUILDING SPRSTR S\-~* 6000 79.4 476196* 205E:OO :34. ~:(1* 4!5. 1 270:396* (I (I (I 

3.450000 TOWER SPR STf\LICT LS* 3001(18:3* 1115383* 0 (I (I .tE:85700 * 
4.000000 CONCRETE LS* 13036040* 2529175 * 1 050(:.8t.5* (I (I 0 

T~lRBINE BLDG CONCR CY* 4.1000(;(1 4500 766.2 3447777* (:.30. 9 608625 135.25* 2839152* 0 (I I) 

4.200000 BOILER AREA CONCRT CY* 1900 676.1 128451'~* 25(;.975 135.25* 540.8 1027544* 0 (l (l 

4.300000 SILO AREA CONCRETE CY'* 1700 706.2 12005::::5-tt 570.9 22'~925 135.25* '?7(1/:..10* 0 (I (I 

4.40000(1 AQ.CS CONCRETE ~ CY* 8800 71)5. :3 o206308* 570.0 11902(H) 13~ln 2~3* !j.l) 161 08* (I (I 0 

4.900000 MlSCELL CONCRETE CY* 18(10 4~1:3. ~: :39~··?01• 24845{1 1:35. 25* 363.0 653451* (I 0 0 

5. 000000 STRCT STLJI'LFT E~~p LS* 18::::6618::::* 8220120 * 1 06460/.:.:3* (I (I 0 

TURBINE B~ILDING LS* 5.100000 39:36778* 1951495 * 19:35283* (I (I 0 

5. 110000 MAIN STEEL TN* 1201) 2285.5 2742552* 1429200 1l91 •. 00* 1094.5 1313:352* 0 0 0 

5.120000 FRAMING LS* 349072* 180075 * 16:3997* (I (I 0 

5. l21l-,OO WALL FRAMING TN* 1'05 3324.5 349072* 180075 1715.00* 1609.5 16(3997* (I i) n 

5o130i)(ll) MISC: STEEL Lf.-~ 523096* 123170 • 3'~1·:i'·~2b* (I (I (I 

5.131000 ORATING 1-3/4 11 SF* 12000 26.0 ::::t21t·8* E'~)4(1(1 6.70* 19.:3 2:31768* (I ·o I) 

5.13.200(1 CHECKERED PLATE SF-1t e. (I (I 5:3.1:.· 3217?* 6300 10.50* 43.1 2587';.t* 0 0 (l 

5.133000 1000 515.2 95225* 
(I 

HANDRAIL LF1t 14750 14.75* 80.5 80475* 0 (I 

5.134000 12 69/:.·0.:::: 82524* 
(I 

LADDERS ~ STRWYS TN* 21720 1810.00* 515(1. 3 c.t:304il (I (I 

5.140000 ::::22058* (I 
LIFT\ING"iEOIJIP LS* 21':">'050 * 103008* (I 0 

5.141000 :.::22058-11 (I 
CRANF: 40 T CAP LS* :?19050 * 1 o:=:ooa-11 0 (I 

5. 2(11)(11)(1 11270284-11 (I 
STEAM GENERATOR LS* 4:::£:4)275 * t.8~1(l(h)9* (I (I 

5.210000 2300 22:::5.5 5256~558* 0 
MAIN STEEL TN* 278930(1 1191.00* 1094 .. 5 2517~25:3* I) (; 

5.220(11)1) FI7<AMING LS* 17'':,1'';1:::2:::* 634550 ---- * lt (:.527::::• (I 0 (I 

f 

tf • 

~ 

f 

f 

•• 

4 

• 
4 

• 
• 
c 

~ 

' 
t 

' 
' 
• 

' 

U:· "' . '-·=' 
.. l >IIIOIIIa .. IBEM._Ri~~~~ .. ~ .. MI .. IIIIIIIIDi._,-•. ,.,lleiiiii .. ~IRBII91m~ .. IB~IBIE .. IB .... IB .... aiiR .... aawana .. &lla~ •. i· ----"'· /, { , . &&ZCIJ..,_llJIIII!;\:;a:JIMil&&i-lliiiLI 11 ·-·-~-"""'·--~-- ... _.w1L~_o;c:aagz -
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BY: WMP C:HEC.<ED: JDF 

~ ~ .. - .. 
API~ 

SU::: I TNA 2001'1W liN I T2 
ESTlMAlE NO. APA 1707 M-1 

[lET AILED 
MATERIAL & INSTALLATION Rf:POR'f' 

C] 

iilill we iiFif ., 'iii'14 itd •• 
. ~·. 't 

;~~ ~ • 
• 

DATE: 23-0C:l-84 TIME; 1 :3: 04 : 1 9 • 
• 

ACC:T NO DESCRIPTION LIN* ((;'!TV> <LIN $ l'OT> <TOTAL AMT>~HTOT MATL> <UN $MAT)*(U $ INS) <TCil INST)-~t <TOT ESC:> <MAT r:.~:C) <INS E~:C:) 
t 

5. 2210(10 

5.222000 

5.230000 

5.231000 

5.232000 

5. ''-.'33000 

5.234000 

5.2400(10 

5.242000 

5.243000 

5.243100 

5.300000 

5.310000 

5.320000 

5.321000 

5.330000 

5. 3400(1(1 

5.343000 

5. ~:50(100 

0. ~:51 (1(10 

5.360000 

5.361000 

5.362000 

WALL rRAHING TN* 

ELEV FRAMING TN* 

MISC STEEL LS* 

GRATING (1-3/4") SF* 

CHECKERED PLATE SF• 

HANDRAIL LF* 

LADDERS & STRWY .. TN* 

LIFTING EQUIP LS* 

ELEV EQUIPMENT LS* 

OTHER LIFT EQUIP LS* 

(3) 15 TON HST LS* 

SILO BAY 

MAlN STEEL 

FRAMING 

WALL FRAMING 

HISC STEEL 

LS* 

TN* 

LS* 

TN* 

' LS* 

LIFTING EQUIPMENT LS* 

OTHER LIFT EOUIP LS* 

SUPPORT STEEL LS* 

El!lU I P SUPPORTS TN* 

STL SILO ~~ CVR PL LS* 

STEEL SILOS TN* 

~:s PLATES TN* 

8~:0 :t)9:)4. 0 

40 4290.2 

7(1(1(10 26.n 

1t.oo ~53. 6 

12500 98.4 

120 69/:.1). 4 

225 2285.5 

~·5 4934.0 

100 7(1~:1.1:.· 

170 e.5:;~a. 2 

40 E:744. 0 

·~! 

1t.28220* 565950 1715.00* 

171608* 6E:600 17 15. 00* 

397252(:.11- 887375 ---- * 
1820980* 469000 6.70* 

85:::!4* 16800 10.50* 

1230484* 184:.375 14.75• 

:?.35248* 217200 1810.00* 

241372* 119050 * 
144190* 47620 * 

'77182-* 714:=:(1 * 
97182* 71430 * 

33'~8526* 1772610 * 
51422E~* 2b7975 1191.00* 

320710* 111475 * 
820710* 1114 75 1 715. 00* 

:;:25C· ~~:::* 190500 ---- * 
7517(:·* 57150 * 
75171; •• 57150 * 

7031t·O* 252500 * 
7(12: 1 (:.(1* 252500 2~25.00* 

1459554lt- E:9:::ot o * 
1109794* 672010 3953.00* 

:)497 60* 221000 5525.00* 

::::219. (I 1062270* 0 (I (I 

2575.2 103008* (I 0 (I t 

;;:(18515 1 * 0 (I (I 

t 
19.3 1 :;:!:i 1 S"J:3()* 0 0 (I 

43.1 t.9(114* (I 0 (I c 
83.7 1046109* 0 0 I) 

c 
!5150. 4 618048* (I 0 (I 

1:;~2322* (I 0 (I c 
96570* (I 0 0 

c 
25752* (I (I 0 

25752* 0 0 0 • 
1625916* 0 0 (I 

• 1094.5 246253* 0 0 (I 

209235* (I (I 0 4 

3219.0 209235* 0 0 0 

• 135198* (l 0 (I 

18026* 0 (I (I c 
18026* 0 0 0 

t 
45(1660* (I 0 0 

450(: .• 6 450660* (I (I 0 t 
!'566544* 0 0 (I 

4 
~·~·75. 2 4~:77E:4·M- 0 (I (I 

2:219. (I 12E:760* 0 0 (I f 

• 
A 

,c"" w , '"' .., i -.-;~ 
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BY: WMP CHECl(ED: .JDF 

APA 
SUS I fNA Zc'IOI'IW IJN I T2 
ESTIMAlE NO. APA 1707 M-1 

DET~ILED 
MATERIAL L INSTALLATION R~PORT 

DATE: 23-0CT-84 TIME: 18:04: 19 

AC:CT NO DESCRIPTION UN* (QTY> <UN$ TOT><TOTAL AMT)*(TOT MATL><UN $MAT>*<U $ INS><TOT INST>*(TOT ESC><MAT ESC><INS ESC) 

5.9000(10 UNCLASS STEEL TN* 45 5791.0 260595* 

6~000000 BUILDINGS LS-t~ 90:30239* 

6.100000 TURBINE BUILDING LS* 2(1i;.769/.:.* 

6. 110000 ARCHITECT FEATURE LS* 9:32009* 

6. 1.70000 HVAC LS* 845725* 

6.180000 PLLIHB 8c DRAINAGE LS* 224498-M 

6.190000 t1 I SCELLANEOLIS ~ LS* 654(:.411-

6.200000 STEAM GEN BUILDING LS~ 249934:3* 

6.210000 ARGHTITECT FEATRS LS·~t- 12.1 ~n::3:::* 

6 .. 270000 HVAC LS* 1122484* 

6.28~-:"1)(1 PLUMB !c DRAINAGE LS* 69699* 

6 .. 290000 MISCfL.LAN£0US LS* 93:.::22* 

6.300000 SILO BAY LS* 763977* 

6.310000 ARCHITECT FEATRS LS* 252452*· 

6.:370000 HVAC LS* 349302* 

6.380000 PLUMB !c DRAINAGE LS* 147809* 

f:... 39(1(1(1(1 MISCELl-ANEOUS LS* 14414·1* 

6.4(10(10(1 AflCS BLilUHNGS LS* 2182t.04* 

6.410000 A•:dCS SWGR BLIJG SF* t': ') 133.:3 114622* 

6.42(1(1(1(1 AG~CS CTRL BLDG :=:F* 228Gt 1 (:.8. 1 :3:33::::4.3* 

6. 4:3(1(1(1(1 £:.1 I ESEL GEN 1:\·' I)(; :::F* 541) 14:Z:. 8 77/:..70* 

6.440000 PUI'iP HOUS:E SF* 88(:.1) 144.::3 1L82504* 

'=·. 450000 LJMESTN PREP BLDG SF* 4120 7:3. :~: :324465* 

11~·7Lf0 2572.00* 3219.0 

3157732 

E:28577 

:~:35715 

42E:572 

95240 

19050 

9047(:.2 

:';:61905 

4761'~0 

28572 

38095 

268095 

76190 

114286 

71429 

(;.190 

5:35t):3(~ 

2:::724 

1 o2o::::o 

1 CH):;:(:, 

·;:c):~::::·~:3 

:~:241.11) 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ----

* 
* 

33.40* 

44.75* 

:::3. 4(1* 

:34. :;:(l* 

2(1. (II)* 

99.9 

12~:. 4 

110.4 

110.5 

C':t;a •:t .......... -.:.o• 

144855* 

5872507* 

1239119* 

6'16294* 

417153* 

12925E:il 

46414* 

15';14581* 

85193::~* 

646294* 

41127* 

50227* 

4'~5:382* 

176262* 

235016* 

76380* 

8224* 

1647516* 

85898* 

2:=: 1 :;:'13if 

59634* 

978/.:..06* 

242065* 

(I (I (I 

(I 0 (I 

0 (I (I 

(I (I (I -(I (I 0 

(I (I (I 

0 0 (I 

0 (I (I 

(I 0 (I 

0 (I 0 

(I (I 0 

() (I 0 

(I 0 0 

(I (I 0 

(I (I (I ';7 

(I 0 (I 

(I (I (I 

(I (I (I 

(I (I 0 

(I I) (I 

(I (I (I 

0 (I 1) 

(I (I (I 

•• "' •• :rrrz, ·ma •· •ww ... rMM Milt!' wr--: 
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BY: WMP CHEC.<ED: ..JDF 

d .:; 1" 

~ 
.._ -~ ..,. .,.... . ._ 

APA 
SUSITNA 200MW UNIT2 
ESTIMATE NO. APA 1707 M-1 

DETAILED . 
MATERIAL ~ INSTALLATION HEPORT 

._ ._ ... ..... ..... .-- '] -I • 1_, 

DATE: Z:::H:tCT -E:4 TIME: 1 E.:: 04 : 1 '7 

ACCT NO DESCRIPTION UN* <CHY> (IJN $ TOT> <TOTAL AMT>*<TOT MATL> <UN $MAT)*(ll $ IN!3) (TOT INST)·M-<TOT ESC> <MAT ESC)< INS ESC> 

~.2121 (I * 895409·11- 0 (I 
LS* 1516619* 6. 900(100 MISC BUILDINGS 

(I 

621210 * e:95409* (I 0 
.6.990000 ALL OTHER LS* 1516619* 

(I 

6.997000 WAREHOUSE NO. 1 SF* 23000 61.(1 14031)55* 592250 25.75* 35.3 810805* (I (I (I 

~:::9t.o * 84604* 0 (I 113564::t c·. 999000 OTHER BUILDINGS LS* 
(I 

6.999100 S~nH YD CTRL BL SF* 80(1 142.0 113564* 2896(1 3c •• 20* 105.8 84604* 0 (I (I 

7.000000 TURBINE GENERATOR LS* 18264278* 15619048 * 2(:.45230* (I 0 0 

18264278* 15619048 * 2~:.45230* 0 (I 
7. _100000 TURBINE GENERATOR .. LS* 

(I 

8. 0000(10 STM GENER & ACCESS LS* 42445644* 22857144 19588500* (I (I 

* 
(I 

42445644* 22857144 * 19588500* 0 0 
B. 1~·,,:,000 STEAM OEt11tRATOR LS* 

o· 

9 & OOO(l(H) AQC:S LS* 39715660* 21184103 18531557* 0 0 * 
(I 

9. 1 000(10 DAOHOUSE LS* 7692908* :3809524 3:=:83384* (I (I 

* • 
(I 

9~200000 FLUE GAS DESULFUR LS* 29:371-.}227* 15740953 14135274* 0 0 * 
(I 

14135274* (I (I 2987/:..227* 15740953 * 9. 2100(1(1 COMPONENTS LS* 
(I 

9 .• 211000 DUCTWORt( FOR FGD LS* 3287023* 14S5238 1831785* 0 (I 
* 

(I 

9.213000 S02 ABSORB MODULE LS* 26589204~ 14285715 123fl3J; .;:cr i* 0 (l 

* 
0 

512899* (I (I 1 t.:3~:~.2c. * 9.400000 FANS LS* 2146525* 
(i 

9. 41 0000 I • D. F L ' ~ LS* 1 :337901 ·M- 1014·286 323615* (I (I 

* 
(I 

9.420000 SILENC".t:R::; LS* 808624* 619:340 189284* (I (I 

* 
(I 

3804791* (I (I 
·:.r·~S73!2 * 1 0. (100000 OTHER MECH:"N EG~IJ I P LS* 137 621 o:~:* 

(I 

10.100000 PUMPS LS·II, 3:337605* 2:::4 4 7 (:.8 4S"'2E:37* (I (I 
* 

(I 

10.110000 BOILER PUMPS LS* 2906706* :2r5222:37 * 3:::441'Y* (I (I (I 

154011:.·* (I (I 
10.111000 BOILER FEED F'UKF'S EA* 2 3:3:3•7t..c). (1 7~.792(1* 61.?.904 ---- * 77(11):3. (I (I 

10.112000 BF PUMP TURBINES EA* 2 e:255' 13.5 1651 t.:27 it· 1527 e·:7'0 ---· * 621 (1:3. 5 124207* (I (I (I 

:71 
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BY: WMP CHECI<ED: ,J[IF 

---,.. -

AI''A 
SIJ8ITNA ~onMW liN1T2 
E8TIMA1f NO. AF'A 1707 M-1 

DETAILE.D 
NATERIAL ~ INSTALLATION REPORT 

-
I·'. 

DATE: 23-0CT-84 TIME: 18:CI4: 19 

ACCT NO DESCRIPTION UN* (QTY> <UN$ lOT><TOTAL AHT)•CTOT MATL)CUN $MATl*CU $ INS>CTOT INST>*CTOT ESC>CMAT ESC>CINS ESC) 

10.113000 233799* 177906 88953.00* 27946.5 
(I 5585'3* (I (I 

BF BOOSTER PUMPS EA* 2 1168'~19. 5 

10.114000 253160* 202857 * BF STRT UP/STD BY LS* 
50303* (I (I (I 

10.1200(10 935:3* 7429 * FEEDWTR SYS PUMPS LS* 
19:24* 0 (I (I 

10.121000 9853* 7429 * ~ONDEN TRANSFER LS* 
1924* (I 0 (I 

10.130000 65723* 
0 

39146 * Sr<V ~« COOL WTR PMP LS* 
26577* 0 (I 

10.131000 26535* 
(I 

14€:6(1 3715. 00* 2918.8 
SERVICE WATER EA* 4 6t.:3:3. ::: 11675* I) (I 

10.132000 

10.133000 

18461* 

20727* 

0 

I) 

10762 ---- * 
t::::524 6762.00* :3601.5 

AIR HTR WASH PHP~ LS* 
~ 

C:LSD C:'v'C COOL WSP EA* ~ 103t.:3.5 

7699* 0 (I 

720.:1* 0 (I 

10.140000 56E:07* 
0 

43~:35 * OIL PIJMPS LSi! 13472* (I (I 

10.141000 13945* 
(I 

10096 5048.00* 1924.5 
LOT OIL UNLD PMPS EA* 2 6972.5 3849* 0 0 

10.142000 29490* 
0 

23715 7905.00* 1925.0 
IGNITER OIL PUMPS EA* 3 98~:(1. (I 

5775* 0 0 

10.143000 6686* 
0 

4762 * TURB LO TRANS PMP LS* 
1924* (I (I 

10.145000 
61;.:'3(: •• 

0 
4762 ~ .. 

LO COND PUMP LS* 
1924* (I 0 

10.150000 
! iB~:07* 

0 
110:356 i8476.C::J• 1241.8 

SLIMP PUMPS EA* 6 19717.8 7451* 0 (I 

10.160000 
180709* 

(I 
121715 * OTHER PUMPS l.S* 

58$'94* 0 (I 

10.16100(1 :34205* 
0 

17810 * COOLING TOWER HU LS• 
16395* (I (I 

1 o. 1 t.zooo 47102* 
(I 

2''51714 14857. 00* 8694.0 OP CYC: CLO WTR EA* 2 23551.0 17888* (I (I 

10.163000 69945* 
(I 

5(1571 16857"00* ~:-458.0 FIRE PROTECT PMPS EA* 3 23815. C) 
19374* (I (I 

10.164000 
29457* 

(I 
2362(1 11810.00* 2918.5 

AIR PREHTR GLV EA* 2 14728.5 5837* (I (I 

10.200000 CONDENSING PLANT 2383~·M:·* 
0 

169600(1 * LS* 
687666* (I (I 

CONDENSER & AUXIL LS* 10.210000 
15295'43* 

(I 
9523:::1 * 577562* (I (I 

10.220000 
85372:3* 

I) 
74:3619 * EQUIPMENT LS* 

110104* (I (I 

10.221000 
2::::4600. 

0 
251810 ---- * 16395.(1 C:W PUMPS EA* 2 142:300. (I 82790* (I (I 

<.,.;' J --~-- ·-··"' ·---· 
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BY: WMP CHECKED~ .JDF 

ACCT NO DESCRIPTION 

10.222000 CONDENSATE PUMPS 

10.223000 VACUUM PUMPS 

10.226000 COND CLEAN SVS 

10.227000 COND C:OLL PUMP 

10.300000 HEAT EXCHANGERS 

LIN* (QTY> 

EA* 

EA* 

LS* 

LS* 

LS• 

-· ... 
-.. ... 

-

AF'I~ 
SUSITNA 200MW UNIT2 
ESTIMATE NO. APA 1707 M-1 

DETAILED 
MATERIAL & INSTALLATION REPORT 

~} 

-- ~ ~ 

DATE: 2:=:-0C:T-84 

~ ~ -,, > n S>i ~ 

"' 
r··. :-1 ..-... 

,... 

TIME: 18: 04·:t9 ~ 

• 
(UN $ TOT) <TOTAL AMT>*(TOT MATL> <UN $MAT>*(ll $ INS> (TOT INST)*<TOT ESC> (MAT ESC) (INS ESC> • e:sa77. o 171754* 140952 70476.00* 15401.0 30802* 

8086:=:. 5 161727* 148190 74095.00* {:.7{:.8. 5 13537* 

23295l:·* 201905 * 31051* 

26E:&* 71:.·2 * 1924* 

19044l:·7* 1725241 * 179226* 

(I 0 

(I (I 

(I 0 

(I 0 

(I 0 

0 

(I 

0 

r, ...... 

0 

(I 

• 
• 
• 

.L. 

FEEDWATER HEATERS EA* 7 172702.3 -"'"4~ !0.310000 1208916* 1110669 ---- * 14035~3 98247* 0 0 

42229* I) (I (I • 
I 

..... -... 

i 

'l : 

v 

•' 
.: i 

~ 

\~' 

':' 

tl 

, 

"' 
rJ 

, 
,.; 

10.320000 

10.330000 

10.340000 

DEAER/ VENT CONDEN .. LS* 

CLSD CYC COOL WliE EA* 

AIR PRHTIR GLY HE EA* 

10.400000 TANKS LS* 

10.410000 WATl::R TA!Nt(S LS* 

10.412000 CONDEN STRO TANK LS* 

10.414000 FIRE~SRV WTR STRG LS* 

10.450000 OTHER 0 IlL TANKS LS* 

10.453000 CONT BLJWDWN FL TK LS* 

10. 454(1(10 11\iT BLWDWN FLH TK LS4 

10.455000 COND C:OLL TANK LS* 

10.456000 CLSD CYC: CL WHT LS* 

t0.457(1(1(l AIR PREHT CL EX LS* 

1 (1. 50(1(100 MISCELLANEOUS EQU~P LS* 

10.510000 CONPRES~:ED A I R HlP LS* 

10.512000 ~;TAT AIR COMPRESS EA* 

to. 5t~:c,oo AIR DRYERS LS* 

230705* 1E:847/:.. * 
2 163620.5 327241* 296190 ---- * 15525.5 31051* (I (I 0 • 

137605* 2 6:3802.5 ~ 29906 64 'y53. 00* 3849~5 7699* (I 0 0 • 503094* 184'572 * 818522* (I (I (I 

437072* 13€:667 * 298405* (I (I (I • 
195532* 51143 144389* () (I 

* 
0 • 241540* 87524 * 154016* (I (I 0 

66022* 45905 * 20117* (I (I (I • 
6:342* 3238 3104* 0 0 * 

(I 

• 
22~·32* 1t.857 !!- 5775-11- 0 0 0 

9353-A: 7429 * 1924* (I (I 0 • 
9580* (:.476 * 3104* 0 0 0 

• 18115* 11905 * 6210* (I (I (I 

28{:.7 4~:(1* 22686:.::6 * 59:::794* (I (I 0. • 
263588tt- 182731 t=:•::8::5 7 * 0 0 * 

0 

fJ 
221644* 2 110€:22. 0 144636 72318.00* 3El504. 0 77008* (I I) (I 

41944* :;::::c)95 * 3849* 0 (I (I • 
• 
-

~ -· - ... _ ~--..,- _..., .. ,...._ ~ ... ~_...- -----·-~- ..... -- ~ ~ '"-·-·--- .......... '"'""'"-·~·---....-.;;············-·-~··-->·-.. -~ ' -~-----. ~·~----· --~------·~- -~<;--;:"'--,~---- ···---------~ 
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...... 



\ 
·'";":; 

{. 
! 
l·· 
l 
!-. 
l 
t 
t 

1 
! 1., 
! 
! 
l .. 
;~ 

"' 
il\ 
1 

:~ 

,., 
J: 

--~~~ 

lio.._ 

! .. 

I i~ 
·" I 

i• 

" 
i•a~ 

i 

.., 

"' 
.., 

fli 

• 
!Ill 
t 
j 
f 

... ,,.., 
'i 
\-.; 

' 

L 
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BY: WMP 

r• 

CHECt(E[I: ,J[IF 

-·-- ~ 

AF'A 
::;us I TNA 200MI..J IJN 1 T2 
ESTIMATE NO. APA 1707 M-1 

DETAILED 
MATE~UAL t-c INSTALLATION REPOJH 

·- ~ -- ......._ ~ ~----4 ~ 

I·'. ·~:' 

DATE: 2:?.-(ICT -E:4 T I M~: 18: 04: 1 9 

ACCT NO DESCRIPTION LIN* (QTY> (LIN $ TOT) <TOTAL AMT>*<TOT MATL> <UN $MAT>•<U $ INS) <TOT INSTHdTOT ESC) <MAT ESC> (INS ESC) 

10.520000 WTR TREAT EOUIP LS* 2603842-11 2C•85':>C•5 * 517937* 0 (I (I 

10.5210(10 MKUP ~TR TRTMT LS* 1075119* 844095 * 231024* (I (I 0 

10.522000 COND POL DEt-11 NER LS* 1045500* 814476 * 231024* (I 0 0 

10.524000 BOILER CHEM FEED LS* (:.7703* 55905 * 11798* 0 (I 0 

10.525(1(10 SAMPLING SYSTEM LS* 186912-tt· 1.69524 * 17388* (I (I (I 

10a52601)Q BLII< GAS STRt-cDISTR LS* 2286(18-tt 201905 * 26703* (I 0 0 

,. LS* 2765841* 10.900000 TURBINE BYPASS 12:38095 * 1527746* (I 0 (! 

.. 
55302~·6* 11 • 000000 COAU<tr:\SH HNDL EQUIP LSi!- 3399907 * 2130359* 0 0 (I 

LS* ; .::-;~: ~ c, * 11.100000 COAL HANDLING 81:::,81 (I * 175239* 0 0 (I 

11.160000 CRUSH ~ TRANSF SVS LS* 483574* ._146191 * 1:3738:::* 0 0 (I 

11' .. 165000 CONVEYOR NO 9A LS*- 483574* .34~·191 * 137383* 0 0 (I 

11.170000 MlSC SYSTEMS LS* 505475* 467619 * 37856* 0 0 C) 

11.172000 FIRE PROTECTION LS* 505475~ 467t.19 * 37856* 0 (I 0 

11.200000 BTM ASH HNDL SYSTEM LS* 2901321* 15:3E:478 * 1862843* (I 0 (I 

11.210000 FLIRN BTM ASH SYS LS* 1104052* 640000 * 464052* 0 0 0 

11.220000 PYRITE HNDL SYSTEM LS* 11 (11):30* 60572 * 49458* (I (I (I 

11.230000 ECONOMIZER ASH SYS LS* 303462* 1752:38 * !28224* (I 0 (I 

11.240000 DEWTW BIN~SET TKS LS* 10:366H:·• 46:?.810 * 622806* 0 0 (I 

11.250000 MAJOR PUMPS EA* 3 61t.73. (I 185019• 124572 41524.00* 20149., (I 60447* 0 (I (I 

11,260000 BTM ASH INSTRUM LS* 112142* 74286 * 87E:5t·* (I 0 (I 

ii.400000 FLY ASH lNST & C:TL LS* 11_,:3'989 b. It 1047(:.19 * 592277* (l (I 0 

25175560* 12.000000 PIPING LS* 8';126217 * 16249:343* (I (I (I 

TN* 873 tE:t.·;",~t. 3 1 t:.2:19213* 7641869 8753.00* 12.100000 LARGE BOPE PIPING ~~·~40. :3 :::(:.77844* (I 0 (I 

------"·~-·----~--"- ----"'-'·- ·-- --.-.,., ... ~ ---~ .......... --- -··- ,_.....-.,-.~·-·""""-~~--, 
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i.....:::- - i __, 

~ 

.,. 

"BY: WMP CHECKED: ,.JDF 

ACCT NO .:•ESCR I PT I ON UN* <tHY) 

12.200000 SMALL BORE PIPJNG LF* 85372 

13.000000 INSULATION LS* 

13.100000 INSULATION LS* 

14.000000 INSTRUMENTATION LS* 

14. 100000 I NSTRUMENTAT .iON LS* 

15.000000 ELECTRICAL EQUIPMENT LS* 

16.000000 PAINTING ~ LS·I

:lb.100000 TURBINE BUILDING LS* 

16.200000 STEAM GEN BLDG LS* 

16.300000 SILO BAY LS* 

:17.000000 OFF-SITE FACILITIES LS* 

17.100000 RANNEY WELL SYSTEM LS* 

19.000000 SIJBSTATION/'f-LINE LS* 

19.100000 SUBSTATION LS* 

19.200000 230KV T-LINE~ 1J ~~IR t11* 

71.000000 INDIRECT CONS'f COST LS* 

71.100000 

71.200000 

71.210000 

71.220000 

71 • 3000(10 

71.310000 

71.400000 

FIELD LOCAL HIRES LS* 

CRAFT P/R FRINGES LS.* 

F'REM PAY-CASUAL LS* 

\-'~EM PAY-SC:HED LS* 

CONSTR 'EQUIPT LS* 

AUTOMOTlVE(C/KA LS* 

CONSTRUCTION PLANT LS* 

:'/ 

--

AF'A 
SIJ::<:J, · NA 20(IMW UN I T2 
ESTIMATE NO. APA 1707 M-1 

DETAILED 
11ATERIAL ~< INSTALLATION REI'ORT 

-· - - ......... 

DATE: 23-0CT-84 

·~ H .. ~ - -
1'. lll ·-

,. 
TIME: 18:04:19 ,. 

-
(LIN $ TOT) <TOTAL At1T)*(TOT MATL> tUN $MAT>*<U $ INS) <TOT INSTHHTOT ESC> <MAT E~a::> <INS ESC> • 

to::::. 7 

1 o.o 

8856347* 1284848 15.05* f:)8. 7 "1'5714'~'~'* 

67743:31* 5523:31 * 6221950* 

6774331* 552381 * 
l;.22195(HI-

t.73009~=* 6190476 * 5~:9t.17* 

6730093* 6190476 * 539617* 

43916857* 17904762 * 2~·012095* 

2100475* 127620 * 1972855* 

705237* 476l9 * 
657t.1:3* 

12/:..7099* 71429 * 1195/:..70* 

128139* :3572 * 119567* 

3484t.04* 542857 * 2941747'* 

3484604* 542857 
* __ ..__ 294!747* 

17997823* 10921143 * 
707/:../:..f:O* 

3356863* 2857143 * 49972(1* 

14640960* :301.:-4 (1(1(1 * (1.0 6576'S"I(:,(I* 

2t·2:::5~·15* (I * 2t.285615* 

1237500* (I * 1237500* 

2220000* (I * 
222(1(l(I(Ht· 

1480000* 0 *. 1480000* 

740000* (I * 740000* 

1 :::5(100* (I * 1 ::::5000* 

1:;::5000* (t * 
135(1(11)* 

17:3702::::~.;.* (I * 17870289* 

(I 

(I 

(I 

(I 

0 

0 

(I 

0 

(I 

(I 

0 

0 

(I 

0 

(l 

0 

.... 
'·' 

(I 

(I 

(I 

(I 

(I 

0 

(I 

0 

(I 

(I 

0 

(I 

0 

0 

(I 

(I 

0 

0 

(I 

0 

(I 

(I 

(I 

(I 

c 

(I 

(I 

(I 

(I 

(I 

(I 

(I 

(I 

0 

(I 

(I 

(I 

0 

(I 

0 

(I 

(I 

(I 

0 

(I 

0 

(I 

(I 

0 

(I 

(I 

0 

. ---"·-->-,..m~• .,.m-_...,.M•·---- , __________ _,__,.,..,_""" __ ~.--- -·~~._...., 
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.. 
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~ 

BY: WHP CHECKED: ,JDF 

ACCT NO DESCRIPTION LIN* < Q'1'c' > 

71.410000 CONSTRUC:TN BLDGS LS* ----

71.420000 TEMP FACILlTIES LS* ----

71.421000 LABOR CAMP LS* ----

71.422000 FOOD SERVICC LS* -----

11.424000 OTHER TEMP FACIL LS* ----
71.600000 OFFICE/LABOR EXP LS* ----

71.61(1000 OFFICE EXPENSE ,.LS* ----
4 . 

71.620000 LABOR EXPENSE LS* ----

71.630000 
. TESTING LS* ----

71.640000 SECURITY GUARDS LS* ----

71.700000 OFF-SITE UNLDG/HLG LS* ----

71a800000 CONSTRUCTN CLEANUP LS* ----

72,.000000 PROFESSIONAL SERVqS LS* 

$ 

- ·--;;-- ·-

AF'i~ 
SUSITNA 200M~ UNIT2 
ESTIMA1'E NO. APA 1707 M-1 

DETAILED 

- - - ~ -- -
I·'. 1 1 

DATE: z:.::-OCT-84 TIME: 18 :1)4: 19 

MATERIAL ~t iNSTA~:..LATION REPORT 
WN $ TOTl <TOTAL AMT HHT{(f 11A TL I (LIN $111\Tl * W $ INS I <TOT I NSTl *<TOT ESC) C MAT ESC I C INS ESC) 

1220000* (I 0 () 

---- 12200(11)* (I ---- * ----

--·-- 16650289* (I ---- * ---- 16650289* 0 . (I (I 

---- 7200000* 0 ---- * 
, ____ 7200(•.)0* 0 (I t) 

. 
---- 792(l(I(I(Ht- (I ---- * ---- 7920(10(H4- (I (I (I 

---- 15~0289* 0 
__ i_.,.._ 

* ---- 15~0289* 0 (J (I 

---- 1556201* 0 ---- * ---- 1556201* (J 0 0 

---- 121)(100* (I ---·- * ---- 120000* (I (J 0 

! ---- 518301* (I ---- * ---- 518301* 0 (I 0 

. 
. 

---- 571400* 0 ---- * ---- 571400* 0 0 0 

---.... - 346500* (I ---- * ---- :34(:.500* 0 0 0 

i ---- 3066~·00* 
(I ---- * ---- 3066600* (I 0 (I 

i 

. 200025·ll- 0 * 
200025* 0 0 0 

---- ---- ----

---- 13600000* 0 ---- it --- .. ~ 13(:.(1(1(1(10* (I (I 0 

'"~--~ '-, -~::--~~J:: ·;c~~~·';------·-'~:;;:-::;z:'-------~-:;.·~-·--------·-···~-~~ 
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~SIS OF ESTIMAT~ 
GENERA~ 

" 
"UNIT 1" 

f 

ALASKA FOWER AUTHORITY 
Susitna Ne~d for P~wer Study 

200 MW Coal-fired Plant 
Beluga Site 

Estimate No. APA 1707 M-1 

Attactllllent 3a. 4 

This conceptual estimate is prepared in t11e Ebasco Code of Accounts. 
The estimate is for a one unit facility and excludes Owner's cost 
(including Land and AFUDC}. This overnight estimate has a base pricing 
level of January, 1984, for each line item de-escalated to a January, 
1983 pri c·i ng 1 eve 1 on a sunvna r~, basis. 

The estimate is based on a downsized ver'~ion of Ebasco•s Coal Fired 
Reference Plant Program (CFRP), which 1s a combination of recommended 
pre-engineered plant general arrangements (GA's) in building block 
segments, to define the plant layout. It also contains a comprehensive 
set of System Design Descriptions (SOD's) which define all aspects of 
every plant system in a standardized format. 

Site-related capital cost adjustments are made to the CFRP for sizing, 
logistics, civil site features, temporary and penmanent power 
connection point~. building enclosures, insulation levels, cooling 
requirements, ana type of coal. 

The estimate is based on the following: 

a. Wage rates applicable to Anchorage Union Agreements south of 63° 
latitude including Workmen's Compensation, FICA, and Public 
Liability Property Damage insurance rates as calculated by Ebasco. 
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ALASKA POWER AUTHORITY 
Susitna Need for Power Study 

200 MW Coal-fired Plant 
Belega Site 

Estimate No. APA 1707 H-1 

BASIS OF ESTIMATE (continued) 
GENERAL (continued) 

b. A work week consisting of 6·10 hour days. 

c. Sufficient craft~men available to meet project requirements housed 
1n labor camps. 

d. Professional Services 1nc1uding Engineering, Design, Related 
Services and Construction Management based on a generic plant of 
comparable size using the CFRP concept. 

e. Land and Land Rights not included. 

f. Al1owance for Funds Used During Construction (AFUDC) not includ~d. 

g. Client costs not included. 

h. Permanent town for plant operating personnel and mine production 
personnel not included. 

i. Capital cost of mine and coal export facility not included. 

j. Operating and rnaintenanct costs not included. 

k. c~.ntingency included at the rate of 12% for material and 15% for 
'Listallation. 
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A~ASKA POWER AUTHORITY 
Susitna Need for Power Study 

200 HW Coal-fired Plant 
Beluga Site 

Estimate No. APA 1707 H-1 

E~SI~ OF ESTIMATE (continu~ 
GEN~cont1nuc~ 

1. CN1struction performed on a Contract basis. 

m. Project being exempt from sales tax. 

n. labor productivity being ~average U.S." with no Alaskan adjustment. 

o. Spare parts and special tools not included. 

p. Start-up costs not included. 

q. Ma·intenance ma·chinery, laboratory and office equipment not included. 

CIVlb. (Categories 1, 2, 3, 4, 5, 6, 16, 17, 18) 

Clearing is assumed based on scrub brush and trees up to 25'. Some 
rock: ,~~~cavathm ·ts assumed in deep cuts. No dewatering of excavated 
areas is assumed. No railroad or barge delivery of coal is assumed for 
this mine - mouth plant. Coal is assumed to be trucked from the m1ne. 
Twenty (20) miles of access road is assum~d. 

Eighty (SO) foot long piles are assumed under heavily loaded 
foundations. A four hundred (400) foot high concrete stack with 
2- 11' diameter steel flues is assumed. No ash ponds are i~cluded; a 
waste processing system 1s included. Waste would be trucked to a 
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ALASKA POWER AUTHORITY 
Susitna Need for Power Study 

200 MW Coal-fired Plant 
Beluga Site 

Estimate No. APA 1707 H-1 

BAS!S OF ESTIMATE (continued) 
CIVIL (continued) 

disposal area off-site. The capital c~st of constructing the disposal 
area is not included. No asphalt or concrete paving is included. 

Cooling tower pricing is based on a Zurn budgetary quotation for a 
Model 3-Z-4&0 rectangular multi-cell unit rated at &6,000 gpm. A 
Ranney well \~ake-up water system is included. An equipment barge 

unloading facility is included. 

M~HANICAL (Categories 7, 8, 9w 10, 11, 14) 

E~o1a1re provided a budgetary quotation for a 105,000 ft2 surface 
condenser. The condenser i$ a single-shell, single-pass, 
single-pressure type ~esigned for 66,000 gpm and 27°F temperature rise. 

Ecolaire provided a budgetary quotation for a reverse gas 662,000 ACFM 
Baghouse with a 300°F gas temperature. Low sulfur, sub-bituminous coal 
with a heating value of 7f950 btu/lb and ~ coal firing rate of 253,400 
lb/hr is assumed. The quotat1on is based on design, fabrication and 
erection of one baghouse and auxiliary.equipment with 10 compartments/ 

baghouse and 368 bags per compartment. 

Combustion Engineering Power Systems and Foster Wh~eler provided 
budgetary quotations for the coal-fired steam generator and 
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ALASKA POWER AUTHORITY 
Susitna Need for Power Study 

200 MW Coal-fired Plant 
Beluga Site 

Estimate No. APA 1707 M-1 

BASIS OF ESTIMATE (continued} 
MECHANICAL (continue[l 

accessories. Pricing is based on 1,590,000 lb/hr, 2650 psig and 1008°F 

m~in steam; 1,351,000 lb/hr, 600 psig, 630°F (@inlet) reheat; and 

525°F feedwater. 

The 7950 btu/lb coal analysis is as follows: 

Proximate 
Moisture 
Ash 
Volatiles 
Fixed Carbon 

Ultimate 
Hydrogen 
Carbon 
Oxygen 
Nitroge~ 

Sulfur 
Chlorine 
Moisture 
Ash 

Weight Percent 
26.1 

6.4 

36.3 

31.2 

3.6 

47.2 

15.5 
1.05 

0.12 

26.1 
6.4 

Combustion E~gineering provided a budgetary quotation for a •dry• so2 
scrubbing sy~tem ~tilizing multi-cell sprayer absorbers with 85% so2 
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ALASKA POWER AUTHORITY 
Susitna Need for Power Stud~ 

200 MW Coal-fired Plant 
Beluga Site 

Estimate No. APA 1707 H-1 

BASIS OF ESTIMATE (continued) 
MECHANICAL (continued} 

{70% guarantee) removal. The system is rated at 662,000 ACFM with a 

flue gas temperature of 300°F and 20% excess air. 

Westinghouse Electric, General Electric and Utility Power Corporation 
prnvided budgetary quotes for the stearn turbine generators. The 
quotations are based on an indoor type, tandem compound condensing 
turbine, two flow, single reheat, regenerative designed for operating 
steam conditions of 2400 psig and 1000°F/1000°F. The turbine design 
throttle flow will be 1,~90,000 lb/hr. The maximum gross turbine 
output will be 2~0,000 ~W with 2520 psig, 1000/1000°F, 2.7/4.0 in.Hg 
absolute back pressure. The generator is 244,,00 lVA @ 45 psig, 0.9 
PF, 3 phase, 60 Hz, 24,000 V and 0.5 shortcircuit ratio complete with 

an e~ci,ation system. 

PIPING AND INSULATION (Categories 12 and 13) 

Large bore and small bore piping sizing and quantities are downsized 
based on Ebasco•s CFRP estimates. Pricing is based ofl rf~cent 
quotations and historical pricing data from similar un~~s. Insulation 
prices are based on Ebasco's CFRP estimates with an additional 

allowance for insulating yard systems. 
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April 25, 1984 

Ebasco Services, Inc. 
400 112th Avenue, N.E. 
Bellevue, WA 98004 

Attention: Mr. Joseph J. Marshall 
Senior En~ineer 

Subject: 
• 

Cooling Tower Selection and Budgetary Pricing 
for the Alaska Power Authority Study 
Zurn Reference No. OS-84011 

Dear Mr. Marshall: 

In response to your March 28, 1984 letter, we are pleased to submit our 
preliminary cooling tower selections- and budgetary pricing for your Alaska 
Power Authority Study. As discussed in our April 12, 1984 telephone 
conversation, our design wet bulb temperature is taken from the ASHRAE 
Handbook for the 2.5~ design wet bulb in Juneau. 

The Zurn cooling towers we have selected for the various design waterflows 
and specified on the attached data sheets are a Model 12-Z-3600 Round 
Multi-Fan for the 193,000 gpm wat~rf1ow, a Model 7-Z-2700 Round Multi-Fan 
for the 130,100 gpm waterflow and a 3Z-460 Rectangular Multi-Cell for the 
66,000 gpm waterflow. These Zurn cooling towers are all counterflow units 
constructed mainly of reinforced precast concrete sections. The thermal 
exchange system is a high efficiency PVC fill pack which is supported by a 
network of precast concrete beams and columns and is located entirely 
within the confines of the tower shell. This arrangement contributes 
substantially to the control of ice accumulation and algae build-up. The 
combination of a structurally sound tower constructed of nearly inert 
materials and designed in stric~ compliance with the maximum thermal 
requirements specified, insures the delivery of a dependable system that 
will provide an.extended servicP life with absolute minimum op~rating and 
maintenance costs. 

An issue of major importance in your study of these cooling towers will 
surely be the control of ice accumulation and the towers ability to 
withstand the loads resulting from icing during winter oper&tion. Because 
of operator error and other reasons, cooling towers can and, very often do, 
ice up. This unavoidable icing frequently results in very expensive, major 
structural repair and/or fill material replacement. 

ZURN IHDUSTRIESi INC. COOLING TOWER DIVISION 
ii05 NORTH REO STREET, TAMPA, FL PHONE: 813187()-{)(UO TELEX: 52-410 

MAILING ADDRESS: P.O. BOX 24718, TAMPA, FL U.S.A. 33623 
Zum CooJmg Towers .. Constructec:l unc:ler license tiom BM::ke-Diirr, RatJngen, F«Jer31 Republic of Germany'' 
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Mr. Joseph J. Marshall 
Ebasco Services, Inc. 
April 25, 1984 

. Page two 

zuRNf·-·-.,--
f 
i 

Zurn Round Multi-Fan Cooling Towers are designed with. several unique 
features to help prevent ice-formation and are recommended for use in 
locations of severe winter operating conditions such as this project. 
Also, the durable design and high ice load capacity of Zurn all concrete 
towers and fill systems insures minimum susceptability to damage due to 
icing. 

We have enclosed several copies of •cooling Tower lee Prevention Systems: 
Stat~~of-the-Art Designs" for your information and use. We have also 
enclosed several cooling tower brochures for your files. 

We appreciate your interest in Zurn Cooling Towers and look forward to 
working with you ~s this project progresses. Please feel free to contract 
us when we can be of further assistance. 

Very truly yours, 

ZURN INDUSTRIES, INC. 

~r;;: ~~si_o __ . 

T~omas J. Hert?n 
Sales Engineer 

TJH:bgb 

Encls. 

, 
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RECTANGULAR MULTI-CELL COOLING fOWER SELECTION 
FOR 

EBASCO SERVICES, INC. 
ALASKA POWER AUTHORITY 

ZURN REFE~ENCE NO. OS-84011 

DESIGN CONDITIONS 

WATERFLOW RATE: 
HOT WATER TEMPERATURE: 
COLD WATER TEMPERATURE: 
DESiGN WET BULB TEMPERATURE: 
RELATIVE HUMIDITY: 
MAXIMUM DRIFT RATE: 

COOLING TOWER DATA 

TOWER TYPE: 
MODEL NO.: 
NO. OF CELLS: 
TOWER LENGTH: 
TOWER WIDTH: 
TOWER HEIGHT (to top of stacks): 
DIAMETER OF FANS: 
OPERATING FAN HORSEPOWER: 
TOTAL OPERATING HORSEPOWER: 
APPROX. TOTAL DYNAMIC PUMPHEAD: 
BUDGETARY PRICE NOT INCLUDING 

BASIN AND FOUNDATIONS: 

, 

66,000 GPM 
118 DEGREES F • 
90 DEGREES F. 
59 DEGREES F. 
50% 
.01% 

RECTANGULAR MULTI-CELL 
3Z-460 
3 
216 FEET 
68.8 FEET 
41.5 FEET 
40 FEET 
119 .. 3 HP 
357.8 HP 
23.2 FEET 

$2.7 MILLION / 
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RECTANGULAR MULTI-CELL COOLING TOWER SELECTION 

FOR 
EBASCO SERVICES, INC. 

ALASKA POWER AUTHORITY 
ZURN REFERENCE NO. OS-84011 

DESIGN CONDITIONS 

WATERFLOW RATE: 
HOT WATER TEMPERATURE: 
COLD WATER tEMPERATURE: 
DESIGN WET BULB TEMPERATURE: 
RELATIVE HUMIDITY: 
MAXIMUM DRIFT RATE: 

66,000 GPM . 
118 DEGREES F. 
90 DEGREES F. 
59 DEGREES F. 
50% 
.01% 

COOLING TOWER DATA 

TOWER TYPE: 
MODEL NO.: 
NO .. OF CELLS: 
TOWER LENGTH: 
TOWER WIDTH: 
TOWER HEIGHT (to top of stacks}: 
DIAMETER OF FANS: 
OPERATING FAN HORSEPOWER: 
TOTAL OPERATING HORSEPOWER: 
APPROX. TOTAL 9YNAMIC PUMPHEAD: 
BUDGETARY PRICE NOT INCLUDING 

BASIN AND FOUNDATIONS: 

RECTANGULAR MULTI-CELL 
3Z··460 
3 
216 FEET 
68.8 FEET 
41.5 FEET 
40 FEET 
119.3 HP 
357.8 HP 
23.2 FEET 

$2.7 MILLION / 
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GENERAL fj ELECTRIC 
LARGE STEAi~ TURBINE-GENERATOR MARKETING OPERATION 

GENERAL ELECTRIC COMPANY • SCHENECTADY, NEW YORK 123<45 • (518' 

July 10, 1984 

Subject: Alaska Power Authority 
200 ~N Power Plant Study 

Mr. L. J. Becker 
Me~hanical Engineer 
EBASCO 
400 - ll2tb Ave. N.E. 
Bellevue, Wash. 9du04 

.Mr. ~E!Cker~ 

S-221 1 

Attached you will find the general outline of a tandem compound two 
flow jO" ~Last stage bucket ( 'J:C2:r'., 30" .LS.B) turbine. This is in 
response to a specific request on your behalf ~y Mr. M. Allison of 
.t!USD. 

At this time I wou~ld like. to point out tba.t a TC2F-26" LSB turbine 
would fulfill the '200 IDi alternative probabl~ at a higher efficiency 
and lower cost. 

Also, attached are some General Electric publications vhich should 
enable you to gain a gener~l idea of the inspection and maintenance 
for larga ateam turbine-generators. 

A$ is stated in GEK-63355, most utilities plan for a major outage once 
every five years~ Of course this frequency should be increased when a 
specifio unit has the potential for solid particle carryover from the 
boiler. 

, 
William ~. Tessaro 
Sales Engineer - Region I 

. 
cc : M1 J.)oELne - G.£, Schdy 

~~ Allison - GE, Seattle 

~T ··-
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ILLINOIS WATER 
TREATMENT COMPANY 
~; Shepherd Trail 
Rockford. Illinois 61105 
Phone 8151!77·3o.1 
Telex 257_.., 
Twx t1o-631·3A3B 

July 18, 1984 

Ebasco Services Inca 
400 112th Ave. NE 
Bellevue. WA 98004 

Attention: Mr. lawrence Becker 
Project Engineer 

• 

~ AllfGHINY 
~ INTERN ... T~Al 

··RECE\VED 

JUL 2 ~ 1984 

PROJECT SE'~VICES Otf'IY · 
EP..e.S~O SEP..'T'!LE 

Subject: Budget for an Alaskan 200MW Powe~ Plant Water Treatment System 
IWT Ref. No. SG-84·143 ( ('c;.b,~ C)' c: I~ 

Dear Sir: 

Thank you for allowing IWT the opportunity to assist you with your water 
treatment needs. This letter summarizes the system that was discussed 
during our phone conversation of 7-12-84. 

The supplied water analysis did not balance we11. The balanced feed water 
analysis is given below with ions given ~s ppm CaC03: 

Ca 
Mg 
Na 
Ictal 

98 
33 
13 

Cations 144 

HC03 84 
so4 53 
Cl 7 

Sub --rDtal Anions 144 
Free C02 17 
Si02 4 
~1 Anions 165 ll 

ll. -~ Th£: budget price for alternate •A" is $430,000. Add $75,000 to $150,000 
.. 

1 

: \. ~ t~ • .! c for a vacuum degas i fi er whose price is heavily dependent on feec! water 
~~'! ~· temperature end desired effluent oxygen level. Estimated sulfuric 

·- ~cid cost is $10,000 per year based on using 200,000# of G6° 8~ HzS04 at 
l 1: $.05/#. Estimated caustic cost is $33,500 per year b&sed on using 
'[ .r 134,00~ of 100% NaOH at $.25/1. 
t , 

i
l '1:.• -..,The budget price for alternate •s" is $280e000. Estimi~ted sulfuric 

. acid cost is $9,000 per year. Estimated caustic cost i~ $29,000 per 
i year. 

I 1 .. I . 
l \, 
1 I 
J 

! I' I , 
_j !;! 
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.The pr·ice difference between alternate ••A•• and ••au reflects the inclusion 
of polishing mixed beds for alternate "A". These budget prices reflect a 
water treatment system designed for the power industry with options and 
quality normally request~d in specifications. 

Eguip~ent Summary 

A. Triplex Mu1timedia Filter System - IWT Hodel 3AMF-300S 

• 

B • 

Tanks: 

Media: 

Pipe: 

30 11 dia. x 60'• S.S. w/ 100 psi Asme Code 
Interna1 P1asite 7122 epoxy lining 
16" di a. manhole 
3" media removal nozzle 
Finish Paint 
Skid mounted 

Sand, garnet and anthrafilt 

2" galv. C .• S •. 

Service Flow: 50 g~ each 

Inlet flow indicators: Signet type 

Purpose: Red~ctio~ of particulates down to 10 micron nominal 

Triplex Carbon Filter System - IWT Model 3ACS-306S 

. Tanks: 

Media: 

Pipe: 

30 11 dia. x 60" S.S. w/ 100 psi Asme Code 
Pl~site 7122 lining 
16" dia. manhole 
.:;n media removal nozzle 
Finish paint 
Skid mounted 

ORC carbcr. 

211 Ga1v. C.S. 

Service Flow: 50 gr~ each 

Purpose: Organic and chlorine reduction 

• 

I 
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Triplex Two Bed Oeionizers - l~'T Model 3ASB-3030S 

Tanks: 

Media: 

Pipe: 

30" dia. x 96" S.S. w/ 100 psi 
3/32" Korosea1 lining 
16" dia. manhole 
3" media removal nozzle 
Finish paint 
Skid r.-.ounted 

C-211 strong acid cation resin 

Asme Code 

A-464 Type 1 strong base ani on res i ., 

2" PPL lined Sch. 40 C.S. w/ fail safe diaphragm valves 

Service Flow: 40 gpm each 

Cation Regenerant: 

Anion Regenerant: Heated caustic ~ 120°F available for silica reduction 
if required 

Chemical System: Pumped regenerants 

Purpose: Reduce ion load to 5-20 micromhos 
Reduce SiOz to ca. 0.02 ppm · 

Jrip1ex Polishing Mixed Bed- IWT Model AMB-2496S 

Tanks: 

r~edi a: 

Pipe:' 

24" dia. by 96" S.S. w/ 100 psi 
3/ 32" Korosea 1 1 i ni ng 
16" dia .. manhole 
3" media removal nozzle 
Finish vaint 
Skid mount.ed 

C-361 strong acid cation resin 

Asme Code 

A-464 Type 1 strong base anion resin 

2" PPL lined Sch. 40 C.S. w/ fail safe diaphragm valves 

Catio~ Regenerant: 1-step HzS04 

Anion Regenerant: Heated caustic ~ 120°F · 

Chemical System: Pumped regenerants common with two bed 

Purpose: Used with alternate itA" only 
·Water quality of 10 megohm and SiOz of 0.01 ppm 
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ltLINOIS WATER 
TREATMENT COMPANY 

Ebasco Services Inc. 
July 18, 1984 
Pag~ 4 . 

The system price includes interconnect service piping and NEMA 12 
solid state controls. 

Please note the attached rough block diagram for your review. 

I trust this info"nation wi11 assist you in the development of your 
project. lf there are any further questions. please feel free to contact 
this office or ou~ local representative~ Mr. Don Gaddiso 

Si nee rely. 

Wayne T. Bates 
Sales Engineer 

WTB/ gbs 7 /Nw 

Qur representative is: 

Northwest Process Equipment Company 
300 120th N. E • 
Bldg. 2 
Suite 210 
Bellevue, WA 98005 
Phone: (206) 451-8591 
TWX: 910-443-2308 {Vantage Corp.) 
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c .. E Power lpttma 
Combustion Engineering, Inc. 
1800 South West First Avenue 
Portland, Oregon 97201 

Tel. 503/224-9132 

E!!J!I!! POWER 
iii& SYSTEMS 

Mr. Gordon Villesvik 
£basco Services Incorporated 
400 - 112th AvenYe N. E. 
Be11P.vue. Washington 98004 

Dear Gordie: 
• 

April 13, 1984 

Subject: Alaska Power Authority 
Nenana Coal Field - Thermal Station 
Negotiation No. PTD-84059-S 

In response to your l~tter of March 26 concerning the subject project 
we are pleased to respond ;n part to your request for budgetary 
information. 

SCOPE OF SUPPLY FOR EACH OF THE FOLLOWING CASES 

furnace Wall System 
Superheater 
Reheater 
Economizer 
Pressure Parts Support Steel 
Casing & Buckstays 
Ducts & Dampers 
Tilting Tangential Firing Eqpmt. 
Coal Piping 
C-E Pulverizers 
Stock Gravimetric Coal Feeders 
Sealing 

, 

Setting, Insulation & lagging 
Circulation Pumps, Valves & Drives 
Ljungstrom Air Preheaters 
Platf~nms & Stairways 
Complete Structural Steel 
Soot Blowers & Temperature Probe(s) 
Valves & Accessories 
Forced Draft Fan{s) & Drive(s) 
Primary Air Fan(s) & Drive(s) 
Shop Subassembly Phases I, II & III 
Erection Representative 
Service Representative 

•·><~····---· "'~"-· 

Q 



Mr. Gordon Villesvik 
Page 2 
April 13 

BOILERS 

Case I (200 MW) 
.. 
One (1) 1,590,000 1/hr •• 2650 #, 100QOf/lOOSOf unit, firing subbituminous 
•c .. coal: 

Total Approximate Present Day D&R Sell: 
Total Approximate Present Day Erection Sell: 
Estimated Erection Man-hours ~rthwe~: 

CASE. l ~ ( 400 MW) 

$28,400,000 
$14,000,000 
To Follow 

One (1) 3,158,000 1/hr., 2650#, \OQSOf/lOOSOF unit, firing subbituminous "c•• 
coal: 

Total Approximate Present Day D&R Sell: 
Total Approximate Present Day<Erectjp~ell: 
Estimated Erection M~n-hours f>rthwert : 

CA~ I1I (600 MW) 

$41,000,000 
$20,500,000 
To Follow 

One (1) 4,703,500 #/hr •• 2650 #, 1QQ80f/lOOSOF unit, firing subbituminous 
'"C 11 coa 1 : 

Total Approximate Present Day D&R Sell: 
Total Approximate Present Day · Sell: 
Estimated Erection Han-hours Northwest : 

~~ END EQUIPMENT 
. 

Pricing to follow in approximately two (2) weeks. 

$52,000,000 
$26,000,000 
To Follow 

We trust this information will be of assistance to you and will 
follow up with the balance of requested information as soon as it is 
available. , 

GRD:m1f 

Very truly yours, 

COMBUSTION ENGINEERING. INC. 

,J/P.~" 
G. R. Dahl'ifger 
District Manager 

.. ···l·~ .. ----·- ........ - ·- ~ ............... . 
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Westingf]ouse 
Electric Corporation 

April f1, 1984 

:.r .. 

Mr. Joseph J. Marshall, 
Senior Engineer 
£basco Services Inc. 
400 llOth Avenue N.E. 
Bellevue, WA 98004 

. 
Subject: Alaska Power Authority 

Estimating Prices 
• Steam Turbine Generators 

Dear Mr. Marshall: 

5901 S W Macadam Avenue 
Ponland Oregon 97201 

503-221-4430 

This is a response to your letter dated March 23, 1984 and our subsequent 
telephone conversations regarding estimating prices on 600 MW, 400 MW and 
200 MW fossil turbine generators for Alaska Power Authority. 

Estimating prices are as fo11ows: 

$38.5M ~ 
$28.1M ,/ 
$16.4M 

(" \../ 

Westinghouse would be very interested in providing this type of equipment to 
Alaska Power Authority. I would appreciate you keeping me informed on the 
progress of this project. 

CJY:sc 

Mr. T.A. Rossman 
Westinghouse.Electric Corporation 
Seattle, WA 
Mr. D.M. Johnson 
Westinghouse Electric Corporation 
Orlando, FL 

\l 
1i l" ,. ,, 



~~@~I (R{~ HEAT TRANSFER co. 

Joseph J. Marshall, Senior Engineer 
Ebasco Services, Inc 
400- 112th Ave NE 
Bellewe, WA 98004 

Sub: Alaska Power Authority 
Surface Condenser Estimate 

Dear Mr. Marshall: 

27 April 1984 

1550 Lehigh Drive 
Easton, PA 18042 
Phone 215-250-1000 
Telex 84-7330 

• 
The following is confirmation of estimated prices supplied verbally earlier this month: 

Item 

200 MW Unit 

400 MW Unit 

600 MW Unit (multi-pre$ure) 

Price 

$ 861,000 

l., 489 '000 

3,203,000 

JAC/mgb 
Enclosures 
CC Engineered ..Equipment-Northwest- D.,f.Wold 

T 
. .. -. --- ---~-:::1' 
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~~©~IIR(~ ENVIRONMENTAL COMPANY 

380 CMc On~ 
Pleasant Hill. CA 94523 
Phone 415-676-6315 
Telex 3+0314 

April 13, 1984 

Ebasco Services Incorporated 
400 ll2th Avenue N. E. 
Bellevue, WA. 98004 

Attention: Mr. J~~eph J. Marahall 
Senior Y.ugineer 

• Reference: Alaska Power Authority 

Dear Mr ~ Marshall: 

We are pleased to respond to your request of ~~ril 9, 1984, for 
budgetary cost estimates on three (~) different baghouses, sized 
for 600 MW (1,982,000 ACFM.), 400 MW (1,324,000 ACFM), and 200 h"W 
(662,000 ACFM), respectively. 

We .have de:scribed our selections on separate data sheets for your 
convenie~ce. We have also included our installations list for 
utility coal fired boilers, and installation reports on two recer1t 
projects. 

Your c.lient may be interesti!d to know that Ecolaire has a baghouse 
installed on a small coal fired boiler at Golden Valley Electric 
Assoc:Lation' s Bealy Station Unit 1 near Fairbanks, Alaska~ This 
unit bas been in operation since 1980. 

If you have any questions concerning the above or enclosed informa~ 
tion, or if you require additional data at tbis ttme, please feel 
free to contact our local sales representative, listed below, or 
this office directly. 'We would be pleased to assist in specifica
tion preparation/recommendations if your study should progress to 
that stage. We look forward to an opportunity to be of service. 

uldner 
ions Engineer 

-
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~~@WI~~ ENVIRONMENTAL COMPANY 

Ebasco 3ervices Incorporated 
April 13, 1984 
Page ~·o 

cc: Engineered Equipment Northwest 
P. 0. Box 02252 
Portland,. OR.. 97202 
(503) 238-0093 
Mr. Don Wold 

Ecolaire Environmental. Company 
1868 E. Sixth Street 
Tempe, AZ. 85282 

• (602) 897-8989 
Mr. Craig Wennerholm 

Enclosures: CB 83 
Utility Boiler Installations List 
Installation Reports: N-6771, N-6592 

, 
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) m~@~JfR<~ ENViRONMENTAL COMPANY 

1 600 MW 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Gas Volume: 

Gas Temp: 

Fuel Fired: 

No. of Baghouses: 

No. of Comp.~rtments: 

Baghouse Cleaning: 

Bag Type: 

Bag• Size: 

No. of Bags~ 

Air/Cloth Ratios: 

Gross: 

Net: 

Net-Net: 

Plan Area: 

Budget Price: 

1,982,000 AOFM 

3000F 

Low Sulfur Sub-bituminous Coal 

Two (2) 

iwelve' (12) per Baghouse, 24 Total 

Reverse Gas 

Woven Fiberglass ~th ~eflon B Finish 

12"~ x 36'-9" Long 

450 per Compartmert, 10,800 Total 

1.70 : 1 

1.94:1 including Reverse Gas 

2.14:1 including Reverse Gas 

163'L X 16l'W X 103'B 

$17,400,000 installed and insulated, 
P~clusive of foundations or field 
wiring. 

/ 

Note that the baghouse we have selected for this application is virtually 
identical in size and arrangement to the unit Ecolaire has provided to 
Deseret Generation and Transmission Cooperative for their Moon Lake 
Station. 

, 
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~~@~lfR{~ ENVIRONMENTAL CO~v1PANY 

600 MW 

Gas Volume: 

Gas Temp: 

Fuel Fired: 

No. of Baghouses: 

No. of Compartments: 

Baghouse Cleaning: 

Bag Type: 

Bag Size: 

No. of Bags: 

Air/Cloth Ra~ios: 

Gross: 

Net: 

Net-Net: 

Flan Area: 

Budget Price: 

1,982,000 ACFM 

3000F 

Low Sulfur Sub-bituminous Coal 

Two (2) 

Twelve (12) per Baghouse, 24 Total 

Reverse Gas 

~oven Fiberglass ~th Teflon B Finish 

12"~ x 36'-9" Long 

450 per Compartment, 10v800 Total 

.1.70 : l. 

1.94:1 including Reverse Gas 

2.14:1 including Reverse Gas 

163'L X 16l'W X 103'H 

$l).j)400,000 installed and insulated, 
exclusive of foundations or field 
wiring. 

//. 

Note that the baghouse we. have selected for this application is virtually 
identical in size and arrangement to the unit Ecolaire has provided to 
Dese~et Generation and Transmission Cooperative for their Moon Lake 
Station. 

, 
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FOSTER Vv'H'EELER ENERGY CORPORATION 
110 SOUTH ORANGE AVENIJ£ • LMNGSTON. NEW .JERSEY 07038 • PHONE 201·533·1100 

ADDPtESS REfiiLY TO: 

l\1051 1.£. 2ftel, ,.0. lu 107,1el...,:t, WaltllftltDft 11009 
telephone (206) U6·71SS l1t11: 15Z201 . 

Ebasco Services Inc. 
400-ll2th Avenue N.E. 
Bellevue, WA. 98004 

Attention: Mr. Go Villesvik 

Subject: Alaska Power Authority 
Nenana Coal Field - Ther.mal Station 
FWEC Ref. No.lOlS 

Gentlemen: 

In response to your inquiry letter of March 26, 1984, we 
herewith submit pricing for coal fired boilers of 200, 400 and 
600 MW sizes. 

The present day, escalatable material supply budget prices 
are as follows: 

Steam flow, M Lb/Hr 
Pressure, psig 
Steam Temp. deg. F. SH/RB 

Material Price, FOB Seattle 
Deouct for FD/ID Fans 
and Drives 

MW SIZE 

200 

1,590 
2,650 

1008/1005 

400 -
3,158 
2,~50 

1008/1005 

600 -
4,703.5 
2,650 

1008/1005 

$25,000,000 $41,500,000 $56,500,000 

$ 1,400,000 $ 2,400,000 $ 3,700,000 

judget prices for precipitators to follow. 

The scope of supply included in the above is as follo""S: 

Structural steel and platfor.ms: boiler pressure parts: flues 
and ducts {fan to fan): Air heater and steam coil: firing 
equipment; burner front piping; burner management system: feeders 
and piping, pulverizers with drives: burners; primary r.a.ir fan 
system with fans and drives: XD/FD fans and drives: sootblowers 
and piping: lagging, insulation and setting materials: normal 
complement of valves and fittings: nor.mal start-up services. 

Please note that the fl~e gas desulfurization system and precip
itator 4\re not included in the scope of supply. 

v 
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May 21, 1984 
Ebasco Services Inc. 
for Alaska Power Aut:hority 
FWEC Ref. 1015 · 

i 
. '-Erect on M~nuours - ~-- "-·.-. 

. -2-

An estimate of ferect.ion manhours for each of the three 
sizes of boiler with the complete scope listed abov.e is 
as follows: 

Est. Manhours 
(Pacific N.W. area) 

wej.shts 

MW Size 

200 400 600 - .._. 

325,000 550,000 750,000 

The steam drum is the heaviest piece of each of the boilers. 
Estimated weights for the drums are as shown: 

MW Size 

200 400 -- 600 

Est. Drum Weight, Lb. 350,000 550,000 780,000 

These budget prices are predicated upon the Corporation's 
Standard Price Adjustment Terms and Ter.ms of Payment. TeD~s 
of Payment are of a progress nature consistent with the 
Corporation's outlay of capital. 

These budget prices and selection infor.mation are provided 
for informational purposes and for convenience only. 
Accordingly, all work performed and/or decisions made shall 
be at the entire risk and obligation of the user. 

Please let me know ~f I ca~ be of further assistance. 

f.;:C: 

Yours very truly, 

FOS~ WHE L~R~Y CORPORATION 

i/ ~~-
. ' ll1,... 

Parker ~rew~n, Manager 
Nort-:.hwest District Sales 

s.G. cono~er, FWEC 
B.~~ Melosh, FWEC 

" •R _, ''"' ~··-• -- -·-•""' ,, 
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Utility Power Corporation [ 0] 
.as LexlnQton Avenue. New York. New Yortt 10174/ (212) e.G·a&OJ 1 Telex 12·5733 

?tLf -17¥' ... 7'/-0I 
k;.CY..! e. r UJo o d ~ -
~ 

lThasco Services, Inc .. 
400 112th Avenue N.E. 
Bellevue, WA 98004 

Attention: Mr. Joseph J. Marshall 
Senior Engineer 

Re: Alaska Power Authority 
Request for Estimate of Cost 
for Ttirbine-Generators 

Dear Mr. Marshall: 

April 27, 1984 

I refer to your request for cost estimates on furnishing of 
turbine~generators sized 600 ~', 400 ~' and 200 MW. 

In the fol1~1ng I am listing the prices based on our standard 
scope of supply, a copy of which is attached to this letter. 

600 M\'.' 

400 M\\' 

200 M\\' 

4-'Flow 30 
4-Flow 35 

4-Flow 22 
4-Flow 2.7 

2-Flow 22 

$ 46,600,000 
49,800,000 

$ 34,000,000 
36,100,000 

$ 24,000,000 

Should there be any more questions, please do not hesitate to 
call meo 

1\M:ns 
encl. 

Very truly yours, 

~ ~~·/{;< •• ~ 
Klaus Miller 
Regional Vice President 

( 

/ 

('-
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• 1M . rn., 
Utility Po""ret Corporation L. ~ ~ 

STEAM TURBINE-GENERATORS 
FOSSIL • REHEAT • CONDENSING • 3-PHASE • 60 HERTZ • 3600 RPM 

SCOPE OF SUPPLY 

12 
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Uti lit~)~ Power Corporation-~ :.- 12 

STEAM TURBINE-GENERATORS 
FOSSIL • REHEAT e CONDENSING e 3--PHASE • 60 HERTZ • S600 RPM 

PAC-~ 1 

OCT. 1, · 112 

SCOPE OF SUPPLY 
TURBINE AND STANDARD TURBIN~ ACCESSORIES 

A. TANDEM-COMPOUND SINGLE-REHEAT TURBINE 

Consisting of one high .. pr~ssure section, one inter
mediate-pressul'e aection, and either one, two or three 
low-pressure sections. 

•a. STOP AND CONTROL VALVE SYSTEM 

1. Two or four main valve combinations, each consist
ing of a stop \Valve and a control valve, complete with 
supports. Each valve has Its own hydraulic actuators. 

2. Four reheat valve combinations, each consisting of a 
stop valve and control valve, complete with sup
ports. Each valve has its own hydraulic actuator. 

3. Piping with breech-lock typa connections between 
main valve combinations and HP turbine casing. Pip
ing with flanged or welded connections as required 

. by design bet wee~ reheat valve combinations and JP 
turbine casing. 

~. Permanent !ine-mesh st~am sotrainer complete with 
separate casing for each main and reheat valve 
combination. The six or eight casings to be located 
in Purchaser's main and hot reheat steam piping. 

!'. Provision for local and remote testing of main ~top 
and control valves, and of reheat stop and control 
valves while turbine is in operation. 

S. Limit switches tor the main and reheat stop v·alves 
with four do!Jble-pole, double-throw (DPOT) con
tacts at each end of the valve stroke and three DPDT 
contacts for each main and reheat control valve. 

7. Position transducer for e•ch main and reheat con
trol valve. 

e. Temporary sealing devices for main and reheat stop 
valves for boiler hydrostatic test. One set for dupli
cate units. 

•c. TURBINE DRAINS 

1. Motor-operated drain valves for turbine valves, cas
ings and steam piping as required with; 

a. Torque and travel limit switches. 

b. Manual isolating valves. 

2. Piping from turbine equlpmet\t to each 1rain valve 
(up to 25 feet). Pipe hangers and supports not 
Included. • 

D. SEAL-STEAM SYSTEM 

1. Seal-steam pressure control system with supply and 
ieak-off valves including a motor-operated bypass 

•REVISED SINCE LAST EDITION 

PAINTED IN U.S.A 

--

valve for each. The system automstically regl lates 
seal-steatn header pressure and has provisic. n for 
locaVremote manual operation. 

2. Seal 8 steam condenser ~uitable for 12s• F cc ·Oiing 
water and 400 psig mnin'HJm pressura wit 1 one 
motor-driven vapor exhauster and one high · vater
level alarm. Stainl6s steel or 90-10 C1?pper· nickel 
tubes. 

3. Corr~!i'!te seal-steam piping from turt•ine tot' 1e reg
ula',l"'' valves and to the seal-steam conde nSf r. Pipe 
auppo•1s ~lld hangers not ineluded. 

•£. EXHAUST HOOO SPRAY SYSTEM 

1. Spray nozzles installed in each LP turbine t xhuu~t 
casing. 

2. Piping between the control valve and spray JOUles. 
Pipe supports and hangers nl)t included. · 

3. Solenoid vslve with motor-operated bypas~ valve. 

4. Temperature sensors with alarn contacts ' 'ounted 
in the LP turbine ext~ust casings. 

•f. LUBRICATING Oll SYSTEM 

1. Shaft-driven centrifugal main oil pump. 

2. Lube oil tank (oil not included), equipped Nith: 

a. Oil turbine-driven vertical centrifuga: booster 
pump. 

b. Two full-capacity vertical centrifugal au ciliary oil 
pumps with a-c motors. 

t:. Vertical centrifugal emergency bearing )il pump 
with d·c motor and starter. 

d. Oil vapor ex~auster with a-c ITlotor. 

e. Oil mist eliminator. 

f. Basket-type oil strainers located at oil 1 eturn to 
tank. 

g. Float-type oil4evel indicator. 

t\. Float·type oil-level ;;witch with separate t igh and 
low-level contacts. 

i. Hinged and remowable access covers. 

j. Two 100% capacity positive displacemer t shaft
lift oil pumps with a-c motors. 

k. Two 100% capac(ty oil coolers with 5/S in OD 18 
BWG minimum wzll. 90-10 copper-nicke or Ad-
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SCOPE OF SUPPLY 
TURBINE AND STANDARD TURBINE ACCESSORiES 

mira tty metal integrally finned trJbes for ss• F 
cooling water at 125 psig mal'!imum, and a manu
all7 operated three-way transfer valve. 

I. Pressure switches and -solenoid valves for remote 
testing of aua:iliary anct emergency bearing oil 
pumps. 

3. Duplex oil fi!te1r with transfer valve in oil piping fe~d
ing the combined thrust and journal bearing, com· 
plete with local indication and alarm of oil-pressure 
drop across filters and a pressure switch for alarm of 
tow lube-oil pressure • 

.-. Complete interconnection oil piping between all 
pumi)S, coolers, turbine-generator bearings and 
tank. Pipe hangers and s~;~pports not included. All 
the oil ... upply piping adjacent to the turt)ine is 
guardt!d by spec;ial pipe enclosure. C"..onnections are 
provided on tank to accommodate Purchaser's ex· 
terrul piping for hb oil conditioning 11ystem. 

5. All eJectric:al connections, except motor power sup-
plies, will be factory-wired to terminal boxes. 

•G. MOTOR DRIVES 

1. All mo1ors are totally encioMd fan cooled with a 
service factor of 1.15 and Class B insulation. They 
are equipped vtith groundirag provision, drain de
vices. thermosta~. space heater-& and oversizt!d 
gasketed conduit boxes. 

2. Standard a-c motors are rated 3-phase ~SO ~olts ± 
10% for cor•tinuous operation and are c.pable of 
etarting and accelerating at 75~ rated voltage. 

3. Standzrd d-e motors a!'!! rated either 120 or240 volts 
and sre capable of !lperating with a ± 15~ voltage 
variation. 

H. OIL-HYDRAULIC TURNING GEAR. 

1. Oil-impulse turbine ~·ounted on shaft 1ystem for 
rotation 11t approximutely 150 rpm. 

2. Piping between :~uxiliary oil pump discharge header 
and oil turb~not< compte'le with motor·operated con· 
trol vatW:. 

3. Mechanical aha'tt rotAting deYice to allow turbine
genoerator s.Mft to be turned manually. 

TURBINE CONTROL SYSTEM 

1. Electro-Hydrauitc Control .(EHC) Systern. 

•REVISED SINC-E L.ASl' EDITION 

1\)WSMW 4 4$ 

a. Elflctronie control circuits, including: 

(1) Speed control for both speed and load opera
tion consisting of: 

(a} Three-channel speed meesur~ng system 
with shaft-mounted disc. pulse conveners 
and one spare transducer. 

(b) Lim!ting &ignals frorn the Turbine Stress 
ano Start·Lfp Control (TSC) S)'Stem (see 
Ctem J). 

{2} load control cor1:sisting of: 

(a) Two-channel electrical load measuring 
system. 

(b) Pro~isions for HP turbine admission pres· 
sure or control valve position feedback. 

(c) Remotely adju~~t~bl\! loading rate . 

(d) Automatic trarsster from load to speed 
~ntrol. 

(e) Remotely sdjust2bl~ load limit set point. 

(f) Frequer.cy..,load r:cmtrolunit. 

(g) Four eoad run-beck~ (thr~H ~or Purchas· 
er'1 use). 

(h) Limiting signals from th~ TSC system. 

(3) ~sure cot"'trol consisth1g of: 

(fl) Mair• steam pressure trAnsducer. 

(b) Throttle pressur!!! and limit pressure con· 
trot 

(4) htm~~sion control with electro-hydraulic con· 
~ner ior po:s.itioning the main and reheat 
control val~es. 

(5) 1'raeking device for Mechanical-Hydraulic Con- . 
trol (MHC) back-up operation. 

(6) ln~rface provisions for Purchaser's automatic 
md dispatch or coordinated boiler control. 

(7) Provisions for Early Valv~ Actuation. if re
quired by F•\',tChaser • . 

b. Speed ~aasur~rag Unit (SMU) including: 

(1) Speed meafotJring circuits mounted in the 
EHC cabinet. 

SuperMdills Page Dated Aug. 1, 1978 
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SCOPE Of SUPPLY 
TURBINE AND STANDARD TURBINE ACCESSORIES 

(2) Speed signa.la conslating of: 

(a) Analog outputs for local and remote unit 
speed indication, recording and TSC. ,. 

(b) Limit-value monitors for TSI, An4

, ATC, 
TVR and genermtor condition monitoring 
system. 

(3) Speed signals for Purchaser's use consisting 
of: 

(a) Analog output 

(b} Umit-value monttora for. 

1. Minimum apeed. 

2. Automatic operation of tumlng gear. 

3. Automatic operation Qf shaft-ltft oil 
pumps. 

4. Automatic shutoff of LP exhaust hood 
spray valve. 

(c) Oigtat output from pulse converter. 

c. Free-standing EHC cabinets containing: 

(1} Solid-state control circuits. 

(2) Remotely operated reference aetters. 

(3) Alarm contacts for indicating failures within 
the electronic system. 

(4) Grounding provi,ions, conyenfence outlet. 

d. Control panel (Item L2} for mounting In Pur
chaser's Control Room. 

2. Mechanical-Hydraulic Control (MHC) System. 

The MHC functions as back-up to the EHC and it 
includes the following: 

a. Turbine shaft-Qtiven impeller which provides the 
hydraulic sperd signal. 

b. Mechanical-hydraulic speed governor, Including 
an a--c motor·operated reference speed aetter, 
hydraulically in aeries wtth an tt-c motor--operated 
starting and load limit device. Each device has a 
local hanr.fwheel. Remote-control pushbuttons 
are located on turbine control panel (Item L.2). 

3. Electro-Hydraulic and Hydraullc-HydrauUc Conver
ter• to provide a hydraulic positioning signal to the 
main and reheat con~tol valves. 

.c. Hydraulic Control Equipment Rack located at the 
turbine front end and Control Fluid Supply Racks 
located near control valves. 

5. Control Fluid System with fire resistant fluid opermt· 
tng at •50/110 paig ineiuding the following: 

a. Fluid tank (fluid not included) with access door, 
level Indicator, high and low level alarm contacts. 

b. Two 1~ capacltyaubmerged centrifugal pumps 
with vertical a-c motor mounted on top of tank, 
.. ch with inlet ltrainer. 

c. Two 100% capacity fluid coolers with 5/8" 00,18 
BWG minimum 10-10 copper-nickel tubes for 
e5• F cooling water at 125 psig maximum. and a 
manually operated transfer valve. 

d. Fluid conditioning equipme~t collsisting of: 

(1) Filter pump with a-c motor. 

(2) Fuller's earth filter wittl differential pressure 
awitch. 

(3) Fine-mesh filter with differential pressure 
switch. 

<•> Relief valve. 

(5) Interconnecting piping. 

e. Fluid accumulators. 

'· Tank-maunted fluid heaters. 

g. Pressure switch with solenoid valves for remote 
testing of fluid pump motors and for low pressurt! 
alarm. 

h. Carbon steel piping for contfol fluid Gystem. Pipe 
hangers and aup~orts not included. 

i. All electrical corm:1etions, e~cept motor power 
aupplies, will be factory-wired to terminal bo:r.es. 

•J. TURBINE STRESS AND START -UP CONTROL. (TSC) 
SYSTEM 

1. The TSC perforrna the following functions: 

a. Continuoua monitoring of thermal stress cont~i
tlons in turbine valves, casings and rotors. 

b. Computation. logging and recording of life t!x· 
penditure of turbine components due to le>w
cycle ~8tigu~. 

•REVISED SINCE LAST EDITION 
Pfi!INTEO IN U.S.A 
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SCOPE OF SUPPLY 
TURBINE AND STANDARD TURBINE ACCESSORIES 

f:. Control, in conjunction with the EHC, of maAual 
and automatic turbine atart-up and loading. 

d. Automatic Turbine-Generator Start-Up Control 
(ATC) from turning gear to preset load and ahut
down including the following pre-programmed 
functions: 

(1) Monitoring of unit prestart conditions. 

(2) Opening of atop valves. 

(3) Control of acce~eration to holding and/or 
rated apeed. 

(4) Synchronization with automatic aynchro
nlzer. 

(5) Loading and unloading. 

(6) Continuous tupervision of turbine thermal 
atress'.!s anc proper functioning of turbine 
auxili.i'lry aystems. 

2. Sensing ·~uipment _,n tne turbine-generator: 

a. Special thermocouples. 

b. T$mperature transducers. 

3. Free-standing TSC cabinet containing: 

a. Programmable microprocessor based solid-1tate 
cjreuits with memory. automatic self-testing fea
ture~ and alarm contacts. 

b. Grounding provisions. 

c. Data link to station computer for data logging. 

4. Colored CRT and keyboard for mounting in Pur
chaser's control room. 

5. Instruments mnd control for mounting in Purchaser's 
control room including: 

a. Cyclin; selector pushbuttons for normal/medi
um/fast turbine start-up and loading. 

b. Turbine Stress lndicator for graphic display of: 

(1) TP.~rbine apeed and permissible temperature 
margins. 

(2) Generator load and permissible load margins. 

c. Multi-point recorders for: 

(1) Turbine metal temperatures. 

(2) Computed rotor mean and center tempera
tures. 

•REVISED SINCE LAST EDITION 
PP!H'T£D IN U.I.A 

. 
(3) Permistible temperature and '.;Old margins. 

(4) Turbine speed or generator lt~&d. 

d. Teleprinter for: 

(1) Data per Item c above. 

(2) Life expenditure per thermal cycle. 

(3) Remaining life expectancy. 

(4) ATC program steps, operating criteria and 
alarms. 

e. Lift\ expectancy countera for each monitored 
turbine component. 

f. TSC control panel (Item L.2} for mounting in Pur
e,haser's contrQt room. 

6. Programming equipmant with fixed program stor
age. 

•K. AUTOMATIC TURBINE TESTER (ATT} 

1. The ATT provides on-line automatic functional test
ing of the following: 

a. All turbine stop and controf valves. 

~. Protective devh:~i!S: 

(1) Two remote trip solenoids. 

(2) Two overspeed trip bolts. 

(3) Thrust bearing failure trip. 

2. Indicating lights on the control p~!'el for: 

a. Malfunction of aystem(s). 

b. Test progl'ilrn steps. 

c. Criteria failures. 

d. Common alarms. 

3. Components on the turbine including: 

a. Motor-operated positioner for each control valve 
and overspeed test device. 

b. Solenoid valves, pressure awitches and limit 
awitches for testing or check-back signals of al' 
atop valves. control valves or mechanical protec· 
tive devices. 

4. Electrical overspeed back-up trips during testing of 
protectiwoe devices. Back-up trips are individually 
tested before actuation. 

Superaedes Page Dated Aug. 1, 197B 
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SCOPE OF SUPPLY 
TURBINE AND STANDARD TURBINE ACCESSORIES 

. 
5. Free-standing ATT cabinets containing digital aolid-

atate control circuits, ~ontactors, g,..,unding provi
alons, and alarm contacts for monitoring internal 
failures. 

6. Control panel for mounting in Purchaser'• control 
room (Item L.3). · 

•L. TURBINE-GENERATOR CONTROL PANELS 

1. Control panels for mounting In Purchaser's control 
room including: 

a. Miniaturized control inHrts. 

' b. Instruments of modular design with lamp testing. 

c. Up to 100 feet of flame-retardant plug-in cables. 

2. T -G control panel with aystem fault indications and 
&amp tests including: 

a. Etectro-Hydraulic Control (EHC) System with: 

(1} Indicator for: 

(I) Speed 

(b) Load 

(c) Main Iteam pressure 

(d) Reheat steam pressure 

(2) Speed reference aetter and indicators for Q.. 

•200 rpm and 3300--4200 rpm. 

(3) Limited speed reference indicator. 

(4) Load control on/off with indicating lights. 

(5) Load reference setter and indicator. 

(6) Limited load reference indicator. 

(7) Automatic dispatch system on/off with iodi
cating lights and dispatch load reference 
indicator. 

(8) Load limit ntference and indicator. 

(9) Loading rate aetter on/off with indicating 
lights and indicator. 

• 
(10) Total load reference indic~:~nr. 

(1 1) Frequency load control on/off with indicating 
lights and fr.quency/load devif>tion indicator. 

(12) Pressure deviation indicator. 

(13) Throttie pressure or limit pressure mode se5ec
tor with indicating lights. . 

•REVISED SINCE LAST EDITION 
PRINTED IN U.S.A. 

(1.-) Master tur.':>ine trip pushbutton with c;over 
plate for pro~~ction from accidental activation. 

(15) Release pushbutton. 

(16) Indicating lights for: 

(a) Speed/load/pressure control in opere.tion. 

(b) EHC failure. 

(c) limit pressure value reached. 

(d) Acceleration low limit value reached. 

(e) Load runback switched off. 

(f) TSC switched off. 

(g) ATC switched off. 

b. Mechanical-Hydraulic Control (MHC) System 
wi~h: 

(1) Tracking on/off with indicating lights. 

(2) Hydraulic load limit setter and position indi
cator. 

(3} Hydraulic speed setter and position indicator. 

c. Turbine Stress and Start-Up Control (TSC} Sys
tem with: 

(1) Cycling normal/medium/fast selector. 

(2} Pyshbutton selector for Turbine Stress Indi-
cator. 

(3) Life-expectancy counters. 

(.C) Pushbuttons for TSC test program. 

(5) Pushbuttons for ATC program start/stop and 
on/off. 

(6) Step and criteria indication lights. 

d. Valve Position Indication (VPI) with: 

(1) Individual stop valve open/closed indicating 
lights. 

(2} Individual control valve position indicators. 

e. Seai·Steem Control (SSC) Syst~m with: 

(1) Soal·steam r.upply and leak-off valve position 
aetter with position indicators. 

(2) Seal-steam header pressure indicator. 

(3) sse on/off with indicating lights and control 
deviation indicator. 

Supersedes Page Dated Aug. 1,1978 
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l 

3. Automatic Turbine Tester (A TT) wlth: 

a. Valves/Protective d~, ices test selector with indi
cating tights. 

b. Individual atop and control valve test program 
sciector with indicating lights. 

c. Remote solenoid trip test program selector with 
indicating lights. 

d. Over$peed trip test progr~m selector with indicat
ing lights. 

•· Thrust-bearing trip test program Nlector with 
indicating lights. 

f. Visual display of program steps, criteria failures 
and common alarms for above tests. 

4. Thyristor Voltage Regulator (TVR) ....-ith: 

a. Generator field current indicator. 

b. Reference setter for channel1 (auto) and 2 {auto/
manuaf) with deviation indicator. 

c. Automatic and matching contror mode selector 
with indicating lights. 

d. Exciter field breaker open/closed. 

•M. TURBINE-GENERA TOR SUPERVISORY INSTHI..IMEN
TATION (TSI) SYSTEM 

1. Microprocessor based data acquisition system 
(CAS) to evaluate, display and retri~e long and 
short-time storage for: 

a. Real·time information of actual data, trend graph
ics and alarm conditions. 

b. Instruction messages to the operator for manuel 
cpntrol. 

c. Paging capability t~r display of systems and/or 
variables as selected by the operator. 

2. Sensing equipment for: 

a. Absolute and relative shaft vibration. 

b. Absolute bearing vibration. 

c. Differential and absolute expansion. 

d. Shaft position at thrust bearing. 

e. Shaft eccentricity. 

f. Control val\'e position (Item ft7). 

•REVISED SINCE LAST EDITION 
fiRINTEO IN U.S.A. 

g. Temperature and pressure-sensing equipment 
lir;ted under other systems. 

3. Vibration phase-angle meter and selector switch, 
including shaft mounted reference detector and 
fequired circuitry. 

4. Free-standing cabinets containing analog iolid
atate and microprocessor based circuits, groun('ling 
provisions. alarm contacts for monitoring internal 
failures, etc. Including: 

a. Alarm contacts for indication of ex~ssive abso
tute shaft vibrations, expansions and shaft posi· 
tion. 

b. Analog signals for Purchaser's computer. 

c. Local indicators mounted at the amplifier face for 
M.2.a, b, c. d and e. 

5. Recorders for mounting in Purchaser's control room 
for vibration, expansion, eccentricity, turbine metal 
temperatures a\"ld beiering metal temperatures, in
cluding one yrJ4r'l- supply of paper. 

6. Colored CP. r·and teleprinter for mounting 'n Pur
chaser's cuntrol room. 

11N. TURBINE PROTECTIVE DEVICES 

-
" ..... 

1. Emergency trip devices including: 

a. Two mechanical-hydraulic overspeed trip de
vices with alarm contacts and provisions for local 
manual testinQ. 

b. Two-channel vacuum trip system with pressure 
transducers and pre-trip alarm. 

c. Two thrust bearing faHure trip devices: one 
mechanical-hydraulic de~tice with alarm contacts, 
and one electrical system derived from shaft posi
'iion measuremen! with pre-trip alarm. 

d. Two remote trip solenoids and alarm contacts. 

e. Two-channel low lube-oil pressure trip system 
with pressure transducers and pre-trip alarm. 

«. High abaolute ahaft vibration trip with pre-trip 
alarm. · 

g. Manual trip devices at front of turbine with alarm 
contactaanl.1 remote trip pushbutton on turbine 
control panel, 

2. Load Rejection Relay (lRR) for fast control valve 
closure mounted in cabinet. 

Superaedes Page Dated Aug. 1,1978 
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•p. POWER SUPPlY 
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3. Atmospheric relief diaphragms mounted in each LP 
turbine outer cDsing. 

•· Three separate pressure switches actuatr,d by a 
hydraulic relay to operate Purchaser's extraction 

Free-standing cabinet(s) with power supply for all 
turbine-generator electronic control systems with 

lnputs from: 

non-return valves. 1. Permanent magnet genel'ator (PMG}. 

•o. TURBINE MONiTORING EQUIPMENT 

2. Pufchaser's single-phaso or three-phase a--c power 
supply bus. 

1. Gauges to indicate locatly: 

a. Main oil pump discharge pressure. 

b. Control fluid press~rws. 

c. Lubricating oil pressure. 

d. Shaft lift cH pressure. 

e. Sealsteom pressure. 

2. Remote indicators for mounting in operating control 
panels including transducers for: 

a. Main steam pressure. . . 
b. Reheat ~team pressure. 

c. Turbin~enerator kW toad. 

3. Dial-type thermometers to indicate locally: 

a. Control fluid t~mperatures at inlet and outlet of 
fluid coolers. 

b. Temperature of oil ~aving combin~d thrust and 
journal bearing. 

c. Temperature of oil leaving each main journa' 
bearing. 

d. Oil temperatures at inlet ar.d outlet of oil coole\'"S. 

~- Thermocouples to measure: 

a. HP and I P turbine and val~ casing metal tempera-

tures. 

b. Thrust bearing metal temperaturs. 

c. Journal bearing metal tem~ratures. 

d. Exhaust hood temperatures. 

•· Oil temperatures at inlet and outlet of oil cool~rs. 

t. Fluid temperatures at inlet and outlet of control 
ftuid coolers. 

5. Digital speed indicator (D-4200 rpm). 

6. Position indicating lights 'or stop valves and over
•P" .1 trip bolts. 

•REVISED SINCE LAST EDITION 
flfi'INTEO IN U.S.A. 

•a. ELECTRICAL JUNCTION BOXES 

NEMA 12 boxes mounted at the equipment and/or at 
various accessible locations adjacent to the turbine
generator to which electrical instrumentation and con-

trols are wired. 

•R. THERMAL INSULATING MATERIAL 

For installation by Purchaser on HP and IP turbines, 
valves and strainer casings, seal steam condenser, and 
on all steam piping supplied with the turbine, in accor
dance with PowerCorp specifications, including the 

following: 

1. Reusable blankets for the barrel-type HP turbine. 

2. Scored block insulation for tP turbine, main and 
reheat valve bodies, strainer casings, end seal steam 
condenser. Reusable blankets or reusable block 
insulation for flanged joints, expansion joints and 

connections. 

3. Pre-formed pipe insulation with ei'ther fabric or 
aluminum jacketing for piping furnished with the 

turbine. 
S. TURBINE METAL APPEARANCE J..AGGING 

For enclosing HP and IP turbin~s installed indoors. 
with sound·absorption material applied on all inside 
surfaces. Embedded support plates to be supplied by 

Purchar..er. 

T. TURBINE SUPPORT ACCESSORIES 

Foundation plates, shims and subsole plates. guide 
keys, ~s required, to set and align turbine. 

•u. BARRELo.rYPE TURBINE FIXTURES 

(One set per station with duplicate units) 

1. Special assembly an,1 disassembly device for breech 

lock. 

2. Special jigs for disassembly and assembly of HP 
turbine rotor and inner and outer casings including: 

Supersedes Page Dated Aug. 1, 1978 
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SCOPE OF SUPPLY 
TURBINE ANC1 STANDARD TURBI.NE ACCESSORIES 

. 
a. Centering rings to lock HP turbine rotating and 

atationary parts to one another both axially and 
radiaUyo 

b. Ey~hook bolt-in extension for HP tur}lne rotor. 

c. Four-point supporting fixture for HP turbine. 

V. MAINTENANCE EQUIPMENT 

1. One set of lifting slings and one lifting bearD (one set 
per station with duplicate units). 

:t. Special tools and wrenches (maximum of two sets 
per station with duplicate units). 

3. Steam atrainer removal devices (one set per station 
with duplicate units). 

.--w. MANUALS 
-.. 

Maximum of twenty-five (25) copies of each of the 
following manuats (one set per station with duplicate 
..nita): 

1. Turbine operating instructions. 

2. Generator operating instructiot.i. 

3. Turbine-generator maintenance. 

4. Renewal ;=rts. 

"X. SEISMIC RESTRAINTS 

Special a.eismic restraints forturbine-generatorequip
mentare not included. Where required,such restraints 
are to be applied by Purcha~r and suitable attachment 
provisions will be made where feasible. 

SCOPE OF SUPPLY 
GENERATOR AND STANDARD GENERATOR ACCESSORIES 

GENERATOR 

The synchronous generator is totally enclosed witt 
water-cooled stator winding, hydrogen-cooled core 
suspended in spring cage, hydrogen-cooled rotor 
winding and rotor damper winding system. 

•a. TERMINAL BUSHINGS 

1. Six water-cooled high-voltage bushings with air
end terminals. 

2. Two bushing-type current transformers per bushing 
(total of twelve) with c-800 felaying accuracy and 
0.382 metering accuracy. Provisions for installation 
of one additional current transformer per bushing. 

•c. INSTRUMENT AT ION 

1. RTO's on hydrogen coolers for gas inlet and outlet 
temperature indication. 

2. Alarm thermostats for cooler gas inlets :nd vi.id""ts. 

.3. Thermocouples for cooler gas outlets. 

•· ~ermocouples for bearing metal temperature. 

5. Liquid monltora to detoct possible liquid leakage in 
generator cuing and terminal bushing box. 

6. Six RTO's In stator alots. 

7. One thermocoJJple on each stator coil water ouUel 

1. Terminal boxes wtth terminals for RTo·s. thermo
atats, thermocouples, etc. 

•REVISED SINCE LAST EDITION 
_...IHT'~ IN U.l.l\. 

.. 
···r 

S. Generator conditio~ monitoring sy!Jtem. 

10. Shaft vibration sensors. 

"0. SEAL...OIL SYSTEM 

1. OM seal-oil unit assembled on a common base 
including: 

Hydrogen Side: 

a. Seal-oil tank with t*·~ tow oil level detectors and 
local level gauge. 

b. One seal-oil pump with a-e motor. 

c. One pressure relief valve for seal-oil pump. 

d. One seal oil cooler with 5/8" 00 18 BWG min
Imum 90-10 CuNi or Admiralty metal tubes de
signed for a cooling water temperature of ss• Fat 
a pressure of 125 psig. 

e. Dual seal-oil filters with transfer valve . 

f. One control valve for seal-oil pump discharge 
1nessure. 

Air Side: 

a. Two main seal-oil pumps with a-e motors. 

b. One back-up seel·-oll purrlp with c:f-c motor and 
starter. 

c. One pressure relief valve for each main and back
up seal-oil pump. 
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SCOPE OF SUPPLY 

TURBINE AND STANDARD TURBINE ACCESSORIES 

. 
a. Centering rings to lock HP turbine rotating and 

atationary parts to one another both axially and 
radially. 

b. Eye-hook bolt-in extension for HP turbine rotor. 

c. Four-point aupporting fixture for HP turbine. 

V. MAINTENANCE EQUIPMENT 

1. One set of lifting alings and one lifting beam (one aet 
per station with duplicate units). 

2. Special tools and wrenches {maximum of two sets 
per station with duplicate units). 

3. Steam atrainer removal devices (one set per station 
with duplica~" units). 

-.. 
.~-w. MANUALS 

Maximum of twenty-five (25} copies of each of the 
following manuals (one aet per atation with duplicate 
units): 

1. Turbine operating instructions. 

2. Generator operating instructions. 

3. Turbine-generator maintenance. 

4. Renewal parts. 

"X. SEISMIC RESTRAINTS 

Special aeismic restraints forturbine-generatorequi~ 
ment~re not included. Where required, auch restraints 
are to be applied by Purchaser and suitable attachment 
provisions will be made where feasible. 

SCOPE OF SUPPLY 
GENERATOR AND STANDARD GENERATOR ACCESSORIES 

GENERATOR 

The synchronous generator is totally enclosed with 
water-cooled stator winding, hydrogen-cooled core 
suspended in spring cage, hydrogen-cooled rotor 
winding and rotor damper winding system. 

•a. TERMINAL BUSHINGS 

1. Six water-cooled high-voltage buahlngs with air
ttnd terminals. 

2. Two bushing-type current transformers per bushing 
(total of twelve) with c-800 relaying accur.scy and 
0.382 metering accuracy. Provisions for installation 
of one additional current transformer per bushJng. 

•c. IP~STRUMENTATION 
1. RTO'a on hydrogen coolers for gas inlet and outlet 

temperature lndh:ation. 

2. Alarm thermostats for cooler gas Inlets and outlets. 

~. Thermocouples for cooler gas outlets. 

411&. ~ermoeou~!es for bearing metal temperature. 

5. Liquid monltot'l to detect possible liquid leakage in 
generator cuing and terminal bushing box. 

6. Six RTO's In stator alots. 

7. One thermocouple on each stator coil water ouUet. . 
I. Terminal boxes wtth terminals for RTD'a, thermo-

atats, thermocouples, etc. 

•REVISED SINCE LAST EDITION 
PRINTED IN U.S.A. 

G. Generator condition monitoring sy~~t~m. 

10. Shaft vibration sensors. 

-D. SEAL.OIL SYSTEM 

-

1. One aeal-oil unit assembled on a common base 
including: 

Hydrogen Side: 

a. Seal-oil tank with two low oil level detectors and 
local level gauge. 

b. One seal-oil pump with a-c motor. 

c. One pressure relief valve for seal-oil pump. 

d. One seal oil cooler with 5/SH 00 18 BWG min
'.mum 90·10 CuNi or Admiratw metal tubes de
signed for a cooling water temperature of ss• Fat 
a pressure of 125 psig. 

e. Dual seal-oil filters with transfer valve. 

f. One control valve for seal-oil pump discharge 
pressure. 

AJr Side: 

a. Two main seal-oil pumps with a-e motors. 

o. One back-up seal-oil pump with d-e motor and 
starter • 

c. One pressure relief valve for each main and back
up aeal-oil pump. 
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SCOPE OF SUPPLY 
GENERATOR AND STANDARD GENERATOR ACCESSORIES 

d. Two ~lfferential-prelfure regulating valves for 
Mill-oil pressure ecntrol. 

- · a. Two 1 00~ eapac!ty Hal oil coolers with 518" 00 
18 BWG minimum 9D-10 CuNi or Admiralty metal 
tubes designed for a cooling water temperature 
of es• F at a pressure of 125 psi g. and manual 
transfer valves. 

f. Duplex seal-oil fitter with manLaal transfer valves. 

Common to Hydrogen and Ait' Side: 

a. Check valves and ahutoff valve-s. 

b. Piping and fittings. excluding vent piping. 

2. VatYe rack. 

L Two differential pressure regulating valves for 
hydrogen side seal-oil pressure control. 

b. One differential pre-ssure regulating valve in by
pass tc orifice. 

c. Piping~ check and ahutoff vat\'el. 

3. Degassing tank with low oil level detec:tm. 

4. Two oiVhydrogen v•apor exhausters with a-c motors, 
and one pressure transmitter. 

5. lnstrumenl.ation. 

a. Four pump discharge pressure gauges ant1 pres· 
sure switches. 

b. One oil pressure gauge, one pressure transmitter 
and two pressure switches for air side seal ring 
inlets. 

c. Two differential pressure gauges for oil pressure 
difference between hydrogen side and air aide 
IM!aloil. 

d. One pressure gauge and pressure transmitter in 
each air aide si~nal line. 

e. One pressurtJ gauge in generator casing pressure 
signal line. 

f. Differential pressure indicators with alarm con
iacts for hydrogen and air •ide aeaf-oil fitters. 

g. One .pressure gauge for air aide ... 1-oilsupply. 

h. One pressure gauge for hydrogen side aeal on 
atpply. 

i. Two ... 1 ring relief oil pr8$Sure gauges. 

J. Four oil temperature RTO'a after teal-oil coolers. 

k. Four thermometers in oil inlet and outlet tines of 
... J-oil coolers. 

•REVISED SINCE LAST EOJ7'10N 
PfUNTEO .. U.S.A. 

I. Two generator preehamber high liquid level de
tectors. 

m. Two oil temper1sture RTO's in generator pre
chamber. 

n. Flow meters in air aide, hydrogen side seal-oil 
and ual ring relie1f oil circuits. · 

6. Miscellaneous. 

a. NEMA .. 12 junction boxes for oil electrical con
nections except for motors. 

b. All required piping between generator and seal
oil unit. Pipe hmngers. IL1pports and vent pipes 
not included. 

E.. HYDROGEN COOLERS 

Four vertical hydrogen cooleftt, located in the genera
tor casing end seetion(s), with 5/8 .. 0018 EiWG min
Imum 10-10 copper-nickel or Admiralty metal finned 
tubes designed for a cooling water tem-.,..erature of 
es• F at a pressure of 125 psi g. 

•f. GAS 0YSTEM 

1. t')ne hydrogen/carbon dioxide supply unit consist
lt\g of: 

a. C02/H2 purity transducer. 

b.. Fan differential pressure gauge for H2 purity 
indication. 

c. One generator easing pressure gauge and one 
pressure transducer. 

d. Piping and fittings. Pipe hangers and supports 
not included. 

e. One NEMA-12 junction box for all electrical 
connections. 

f. Compressed air filter. 

g. Connection for Purch.eser's p·iping from central 
H2 and C02 gas supply includh"lg pressure regu
lator and gauges. 

2. One gas drier with h1eater, thermostat and regenera~ 
lion blower including valve position awitch. 

3. One hydrogen bottle manifold assembly. 

L' Bottle connectors with shutoff v•tves. 

b. Two pressure regulator& with gauges. 

c. One pressure gauge and pressure switch for bot
Ue pressure . 

Supersedes Page Dated Aug. 1'. 197.B 
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SCOPE OF SUPPLY 

GENERATOR AND STANDARD GENERATOR ACCESSORIES 

4. On' carbon dioxide bottle manifold assembly. 

a. Bottle connectors with shutoff valves. 

b. One pressure gauge to~ bottle pressure. 

c. One C02 flash evaporator with tteater. reiief 
valves. thermometer and RTO. 

S. One nitrogen bottle manifold assembly. 

a. Bottle connector with shutoff valve. 

b. Pressure regulator with gauge. 

c. Pressure gauge for bottle preuure. 

d. Flow meter. 

6. Miscellaneous. 

All reQuired piping between generator. hydrogen/ 
carbon dioxide supply unit, gas drier and bottle H2. 
C02. and N2 mani1olds. Vent pipes, ~ipe hangers 
and supports not included. 

PRIMARY WATER SYSTEM 

Demineralized \."'later-cooling system for a generator 
with water-cooled stator winding. conn~or ~·d~•l"!d 
terminal bushing:.. 

1. Primary water •upply unit mounted on t:ommon 
base including: 

a. Two 1~pacity circulating water pumps with 
a-e motors. 

b. Main filter. 

c. lon exchang~r. 

d. Fi1ne mesh filter. 

e. NEMA-12 junction box for all electrical connec
tions except motors. 

f. Check and shuta.ff valves. 

g. Make-up water fitter. 

2. Primary water cooler untt with three 50%-capacity 
coolers with ~- OD 18 BWG nninimum copper or 
10-10 CuNi tubes, design0d fc1r a cooling water 
temperature d' es•F at a pressure o1125 paig. 

3. Primary water tank with 'water ktvel sight gauge 
mounted on top of generator with connections for 
waste gas ayst~m. 

•· NaOH injection unit 

5. Waste gas pressure regulator. 

6. StraineD at inlet and outlr ;.;f staten eoil. 

•REVISED SINCE LAST EDITION 
Pf.UN'Tt:.D IN U.S.A 

1 
I 
.I . 
"' 

-

7. Sight glasses in bushing circuits and waste gas 
ayatem. 

I. All required piping (stainless steel) between genera
tor, primary water suppl~ unit, cooler unit. and valve 
raek. Vent pipes, drain pipes, pipe hangers and sup
porta not Included. 

I. Instrumentation includes: 

a. Two conductivity measuring sensors: one in 
main loop, and one in lon exchanger circuit. 

b. Four metering orifices for primary water flow 
measurement. emf: ln stator outlet and three in 
bushing outlets. 

c. Eight flow transmitters with indica~ors. two at sta· 
tor outlet and six at bushing f)Utlets. 

Cl. Flow meter in I on exchanger circuit. 

e .. Two water pressure gauges and two pressure 
switches for pump discharges and one pressure 
gauge and transmitter for stator inlet. 

f. Six RTO's, four in the stator ;inlet, one in stator 
gMt!~1 •!'lrj ()~~ ~n ~M~hing outlet. 

. g. One primary water tank level monitor with low 
and high level alarm contacts. 

h. Differential pressure transmitter to indicate pres
sure drop across main and fine mesh filters. 

l. One dial-type thermometer for measuring prim
ary water temperatL.Jr~ in, stator coil inlet and one 
in common termint,;;• t :..shing outlet. 

J. Flew meter for mak.e-up water. 

k. Waste gas pressure gauge and switch. 

I. One differential pr~uure transmitter for primary 
water pressure drop in stator winding. 

caH. MOTOR DRIVES 

1. All motors are totally enclosed fan-cooled with a 
•rvice factor of 1.15 and Class B insulation. They 
are equipped with grounding provision, drain de
vices, thermostats, apace heaters and oversized 
sauketed conduit boxes. 

2. Standard a-c motors are rated 3-phue 460 volts ± 
101!11 for continuous operation and are capable of 
starting and accelerating at 7S'Mt rated voltage. 

3. f.;tand~rd d-e motors sr~ rated either 120 or 240 volts 
er.d are capable of operating with a± 1St;, voltage 
wriation . 

Supersedes Page Dated Aug. 1. 1978 

( 

' \) 

f 

( 

··=r 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

I 
I 

\ 

\'l I 
I, 

... 

( 

( 

( 

I ll!"g"l 
Utility Power Corporation ~""!Jill 12 

STEAM TURBINE-GENERATORS PAGE 11 

FOSSIL • REHEAT • CONDENSING • 3-PHASE e 60 HERTZ • 3600 RPM OCT. 1,1182 

-=-

SCOPE OF SUPPLY 
GENERATOR AND STANDARD GENERATOR ACCESSORIES 

-a. GENERATOR PROTECTION EQUIPMENT S. Signals for Purc;haser's use consisting of: 

1. Trips with pre-trip alarms for: 

a. High liquid level In generator terminal box. 

b. High absolute generator/exciter ahatt vibration. 

c. Rotor ground fauiL 

d. Generator runback failure. 

2. Runbacks with alarms for: 

L Low primary water flow in 1tator circuits. 

b. Low primary water flow in bushing circuit&. 

c. High primary water temperature downstream of 
coolers. 

d. High hydrogen temperature. 

•,j. GENERATOR AUXILIARY CABINET (GAC) 

Control and supervisory NEMA 12CV cabinets for the 
generator and for the hydrogen. primary weter and 
aeal oil supply systems including: 

1. Control circuits with control •witches and on/off 
indicating lights for all motors and heaters (a--c 
motor starters not included}. 

2. Supervisory c;ircuits with front panel-mounte,1 indi
cators for: 

L Percentage of C~ In air arad H2 In C02. 

b. Hydrogen purity. 

c. Hydrogen pressure. 

d. Primary water conductivity in main circuit. 

e. Primary water conductivity in lon exchanger 
circuit. 

f. Primary water flow in stator and terminal bush
ings. 

S. Supervisory circuits for liquid level alarm in: 

a. Generator terminal box. 

b. Generator housing. 

c. Generator Hal oil tank, degassing tank and 
prechambers. 

d. Primary water tank. 

4. Annunciator. including alarms from generator auxil
iaries, seal-oil, gas and primary water ayatems (a-e 
and d-e alarm homa for external mounting included). 

-REVISED SINCE LAST EDITION 
~Ta) IN U.s.A.. 

a. Analog signals for Items 2b, c. d and e. 

b. Alarm contacts for the following: 

(1) Items 2b, c, d, e and f. 

(2) Items 3a, b and c:. · 
(3) GAC failure. 

(4) A-c: and d-e power supply failure. 

(5) Items In J.4. 

6. Space heaters. 

7. Interior lighting and ecnvenience outlets. 

•te. MISCEl.LANEOUS 

1. Sole plates, 1hims and, if req~tirect, sub-sole plates. 
Su"port plates for lagging not included. 

2. Removab .. lagging from center line to floor. 

3. Four generator frame grounding pads and shaft 
grounding brushes. 

4. Terminals for testing bearing and seal ho:o~sh.i) 
insulation. 

L MAINTENANCE ~QUIPMENT 

1. Necessary equipment for assembling the rotor into 
the armature (one set per station with duplicate 
units). 

2. Special devices for installing end shields, bearings 
and sh1.f1 seals (one set per station with duplicate 
units). 

3. lifting slings for generator rotor (one set per station 
with duplicate units). 

4. Special tools and wrenches (maximum of two sets 
per station with duplicate units). 

•M. SEISMIC RESTRAINTS 

Special seismic restraints for turbine-generator equip
men\ are not included. Where required, such restraints 
are to be applied by Purchaser and suitable attachment 
provisions will be made where feasible. 

Supersedes Page Dated Aug. 1, 1978 
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SCOPE OF SUPPLY 
BRUSHLESS EXCITATION SYSTEM AND STANOARO AL:CESSORIES 

•A. EXCITER Cold air temperature thermostat provided· for 
emergency louver control. 

c 

Mounted on a common base plate Including: 

1. Shaft-driven permanent magnet generator to excite 
the main a-e exciter field through a thyristor voltage 
regulator and provide power aupply to the control 
aystems. 

2. Shaft-driven a-e main exciter with a rotating arma
ture and stationary field winding including special 
coils for sensing the main generator field current. 

3. Rotatihg rectifier wheels with silicon diodes, re~il;
tance-capacitive circuits and fuses with viaual fail
ure indicators. 

•· Sole plates including shims and. If required, aub
aole plates. 

5. An exciter shaft-mounted fan for the closed-circuit 
air cooling system with two coolers having finned 
10-10 copper-nickel or Admiralty metal 18 BWG 
tubes, Muntz metal tube aheets and ateel water 
boxes and designed for 95e F cooling water at a 
pressure of 1l5 psig maximum. 

6. Insulated pedestal bearing(s), including Insulated 
oil fianges. 

7. One exciter housing mounted over the rectifier 
wheels, main a-c ttxciter, pilot exciter, air coolers, 
with the following features: 

a. Motor-operated louvers for admitting and dis
charging ambient air for emergency cooling. 

t'. Observation windows. 

f.:, Doors with locking devices at the end of the hous
ing for access to all parts of the rotating exci1a
tion system. 

d. Set of internal lights, awltches and convenience 
outlets. 

e. Make-up air fitter(s). 

8. Junction boJt ~ exciter base. 

e. Slip rings, brush holder assembly and bruahes for 
continuous rotor ground fault detection. 

10. Instrumentation 

a. Duplex RTO'a and thermostats for main exciter 
c:o4d air temperatures, f'Nlinexciter hot air tempera· 
tures and rKtifier wheel hot air temperature. 

~REVtSED SINCE LAST EDITION 
PRINTED tH U.S.A. 

·me' t ,_ l --~ 

b. Thermocouple !or exciter bearing metal temper
atures. 

c. Shaft and beariflg housing vlb~tion sensors. 

d. Portable stroboscope for diode fuse inspection. 

•a. THYRISTOR VOlTAGE REGULATOR (TVR) 

1. TVR cabinets containing solid-state electrical con
trol circuits for 2 channel automatic and manual 
control, breakers, contactors, 1\larm contacts for 
monitoring failures, power supply connections, 
grounding provisions, etc., including the following: 

a. Power supply for thyristors from pilot exciter with 
under voltage supervision. 

b. Three draw-out type thyristor lets (two required 
for operation) each with pulse amplifiers and 
monitoring circuits, for exciting the main exciter 
field. 

c. Automatic 2 channel vottage regulator with: 

(1) Voltage measuring and control circuits. 

(2) Reactive current compensation. 

(3) R~motely operated, motor-driven reference 
setter. 

(4t) Overexcltation limiter. 

(5) Underexcitation limiter. 

(6) Field forcing limiter. 

(7) Field forcing protection circuit~. 

(8) Excitation buildup circuits. 

(t) V/Hz limiter. 

{10) Continuous matching of automatic channels 
1 and 2. 

·(1 1) Manu~! limitation of field forcing in ett~e of 
rotating diode or fuse failure. 

d. Manual excitation control cira.~its for operation 
during checkout and maintenance with remote 
motor-operated reference setter (from channet2) 
adjustable from zero to full load excitation. 

e. Gate control units for supplying firing pulses to 
thyristors including ltabilized power supply. 

t;~peraedes P'-01! Dated Aug. 1, 1978 
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~COPE OF SUPPLY 
BRUSHLESS EXCITATION SYSTEM AND STANDARD ACCESSORIES 

. ;. 
f. Runback circuits (reactive load to minimum). 

D· Connections for Purchaser's 125 volts d-e battery 
supply for control of field breaker, power supply 
brttakers, etc. 

h. M:1in exciter field breaker and field discharge res
istor with two-r.hannel trip cystem with connec· 
tions for Purchaser's master trip signals, includ
ing de:oexcitation circuits for inverter operation of 
thyristors prior to main exciter field breaker trip. 

I. Field breaker closing circuits with speed inter· 
lock to prevent excitation below ss~ speed at 
start-up and automatic de-excitation when speed 
drops below~. 

•REVISED SINCE LAST EDITION 
fiiiUNTED IH U.S.A 

. 
j. &citer field current shunts. 

k. Input circuits for lower/rai~ commands from 
automatic synchronizer. 

I. Automation interface for closing field breaker. 

m. Analog signals for exciter and generator field 
cur1ent. 

n. Digital signals for field breaker position for Pur-
chaser's LiJe. • 

• 
2. TVR control panel for mounting in Purchaser's con-

trol room • 

Supersede~ P~ge Dated Aug. 1,1978 
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3. 

b) 

QUESTION ..--.---

\' ) 

The operation and maintenance (O&~J cost data developed 

for the APA/Harza review of O&M cost for Alaskan based 

coal-fired steam electric power plants. 

RESPONSE 

The information used to estimate the O&M cost for an 

Alaska based coal-fired power plant was derived from an 

analysis of the O&M costs of a number of 200 MW power 

plants in the Lower 48, since no comparably sized units 

are currently operating in Alaska. The information 

obtained .from this analysis of Lower 4\, units, which is 

presented in response to Question 3(d), was adjusted 

for Alaska conditions. The adjustments are also 

discussed in response to Question 3(d). 

Also consulted in developing the O&M cost estimate was 

a report prepared by the Electric Power Research 

Institute (EPRI), entitled "Operating and Maintenance 

Cost Survey of FGD Systems", (March 19 8 3) • This 

report, which surveyed the widely~varying O&M costs of 

FGD systems in coal-fired power plants, is provided as 

Volume III, Appendix 2 of this response. 
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3. QUESTION 

c) Documentation and detailed explanation of changes in 

environmental regulations which trqnslate into 

increased O&M costs for coal-fired plants between the 

time the application was filed and the submittal of 

comments on the DEIS. 

RESPONSE 

As indicated in the DEIS comments, increased O&M costs 

for the FGD system were due to ·the change in regulatory 

requirements between EPA's 1973 New Source Performance 

'standards (NSPS) and the 1979 NSPS. 

At the time the Railbelt study was prepared (1982) , 

power plants designed to the standards of the 1979 NSPS 

were only commencing operation, hence experience-based 

data did not exist and O&M costs were based on the 1973 

NSPS. Experience-based data were required for the new 

standards in order to estimate O&M costs, since O&M 

costs are dependent on the reliability of the new 

system and reliability could only be ascertained after 

o~~rating experience. 

10 • 
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The basic difference between the two standards is 

inclusion of a minimum percent reductio..:: requirement of 

so
2 

emissions in the new standard. The 1973 standard 

lim],. ted emissions to 1. 2 lb so2 per million Btu of heat 

input... The 1979 NSPS regulat:ions now in effect require 

a m:LnimUt."l'l of 70 percent removal ~or all controlled 

emissions less than 0.6 lb so2 per million Btu.. The 

major effect of the new standard has been to require 

so
2 

emissions control on low sulfur coals which under 

the 1973 standard would not have required any so2 

control. 

~he 1979 NSPS~/ also significantly strengthened the 

reliability requirements for FGD systems. The 1973 

regulations permitted bypass of the FGD system during 

malfunction of portions of the system, hence permitting 

continued power plant operation. 

The 1979 requirments allow the utility to bypass the 

system only if the following are true: 

0 The .systen1 has a spare FGD module; 

·--·------·-
~I New Stationary Source Performance Standards; Elec·tric 
Utility Steam Generating Units, 44 ~· Reg. 33580 (J't.tne: 11, 

1979). 
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I 
I 
I 0 Enough modules are not available to treat the 

entire flue gas generated; 

I All available power is being used in the power 

pool or "grid"; and 

0 Power cannot be purchased from neighboring 

I utilities. 

I Because of these greater reliability requirements, 

systems are not only more expensive, but are also being 

maintained to a much higher level than they were in 

I 
years prior to the 1979 requirements. 

I 
I 

I: 
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QUESTION 

d) A copy of the detailed Power Authority/Harza 

analysis of O&M cost for coal-firsd power plants 

in other parts of the country, including 

identification of the plants considered and 

appropriate technical plant similarities or 

differences. 

RESPONSE 

The Power Authority analysis of O&M cost data for 

coal-fired power plants reviewed utility fixed and 

variable costs for 200 MW nominal units in the Lower 48 

states, since there are presently no operational 

coal-fired power plants of this size range in Alaska. 

The basic selection criteria was to evaluate plants not 

only in the 200 MW size range but also to evaluate 

plants burning coal with characteristics ~imilar to 

Alaska coals. It was also considered desirable in the 

selection process to evaluate coal pls~ts w~tl1 ;i~ilar 

flue gas particulate and sulfur removal equipment. 

13. 
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As can be seen in the attached summary table 

(Attachment 3d.l), the plants considered in the 

evaluation were as follows: 

0 

0 

0 

0 

0 

0 

Huntington #1 (Utah Power & Light) 

Parish Plant (Houston Power & L:i.ght) 

Southwest Plant (Springfield City Utility) 

Asbury Plant (Empire District) 

Dave'Johnson (Pacific Power & Light) 

Hawthorne # 3 (Kansas City Pow~~r & Light) 

Written responses from several utiLtties, which serve 

as examples of the survey material from which the O&M 

data were drawn, are attached (Attach.'nent 3d.2). 

The differences between coal plants ~urveyed and the 

hypothetical Alaska coal powerplant are discussed 

below. 

Plant Staff and Wages 

Because of the higher wage rate in Alaska ($36/hr) 

versus the average in the Lower 48 ($26/hr) , the cost 

of labor is significantly higher in Alaska. In 

addition, due to the remote location of the plants in 

Alaska (central interior or in the Beluga field) , staff 

14. 
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levels were based upon the high side of the survey to 

account for this remoteness. 

FGD System Maintenance Costs 

The FGD system maintenance ~osts are somewhat lower for 

the hypothetical Alaska coal power plant because of the 

larger staff employed full time at the power plant. By 

having a larger full time permanent staff, the cost of 

outside labor from different servica organizations is 

reduced. 

Landfill Disposal Costs 

A large majority o.f the plants surveyed by Harza-.Ebasco 

employ on site disposal of scrubber sludge and ash in 

evaporation ponds. Because a majority of the plants 

are in arid areas of the Western United States, 

evaporation can be counted upon for disposal of the 

sludge and ash. 

Recent power plant designs approved by the EPA and 

state authorities have required a more permanent 

solution to the scrubber sludge and ash disposal 

problems. This solution has taken the form of 

byproduct sale or providing-stabilized sludge 

landfills. Harza-Ebasqo developed costs associated 

with an environmentally acceptable approach to 

15. 
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stabilized sludge landfill operations. The concept 

employed is similar to that utilized at other 

stabilized sludge landfills in the utility industry. 

It consists of excavation of a ground area, 

installation of an impermeable barrier to protect 

ground water and the disposal of a blend of stabilized 

sludge (a mixture of scrubber sludge, ash and lime to 

act as a setting agent) , which resembles low grade 

concrete. 

Chemical Make-up Costs (Lime and Limestone) 

The cost for FGD chemicals is a widely varying cost 

factor between utilities in the Lower 48. As 

documented in the EPRI report CS-2916, (Appendix 2), 

the costs vary significantly in various parts of the 

country. Because there is no source of lime in Alaska, 

Harza-Ebasco developed the costs based upon discussions 

with Seattle, Washington firms. These costs reflect 

the high transportation charge for delivery to the Cook 

Inlet ($300/ton). In comparison, if the powerplant 

were located in Seattle, Washington, the annual cost 

for the FGD system would be approximately $230,000, 

rather than the $1,102,500 Alaska estim~te. 

16. 
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J Precipitator and Baghouse Maintenance 

The survey showed that a much higher cost is associated 

I with particulate removal system maintenance than what 

was initially assumed by the Power Authority. This 

I higher maintenance cost is still the subject of review 

I 
by Harza-Ebasco. The data contained in the DEIS was 

derived from estimates prepared by original equipment 

I manufacturers' estimates received in telephone 

conversations. 

I 
Boiler Maintenance Costs 

The boiler maintenance costs reflected in the survey 

conform to the values obtained f.rom boiler 

manufacturers for their equipment. Phe number used was 

based upon the data obtained from tha manufacturers. 

I Coal Handling Eguipment Maintenance 

The costs used in the Harza-Ebasco estimate of coal 

I. handling equipment reflect data obtained by telephone 

I conversations with coal handling equipment manu-

facturers. This estimate compares favorabley to that 

I found during the utility survey. 

I. Turbine Generator Maintenance Costs 

The costs used for maintenance of the turbine generator 

are derived from data supplied by the original 

17. 
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. 
equipment manufacturers. This estimate compares 

favorably to that found during the utility survey • 

Other Costs (Cooling Tower, Water ~reatment, 
and Lubricant Costs) 

These costs were developed by contacts with original 

equipment manufacturers and averages of the utility 

survey. They are in line with the costs found during 

the survey. 
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Operating 
Characteristics 

Plant Rated Capacity (MW) 

~ Coal HHV Btu/lb 
0 No. Total Staff 
° Fixed Labor Costs $/kWlyr 
0 Plant Ht. Rate Btu/kWh 
0 Sulfur in Fuel (~) 
° Flue Gas Desulfuriza-

tion Maintenance Cost 
0 J.andfill Disposal Costs 
° Chem. Makeup Cost Limestone 
0 Pre~ipitator & Baghouse 
• Boiler Maint. Costs 
° Coal llandling Equip. Maint. 
0 Turbine/Gen. Haint. Cost 
• Cooling Tower Maint. Cost 
• Water Treatment 

System Costs 
0 Lubricant Cost 

Utah P&L 
Huntington 11 

415 MW 

11,900 
125'll 

21.74 
9,883 

.5% 

$ 660,000!.1 
$ 200,000 
$ 330,000 
$ 910.000 
$1,100,000 
$ aoo,ooo 
$ 350,000 
$ 100,000 

$ 300,000 
$ 5o,oooV 

~ ... .. ·- - -
SPECIFIC U'flLlTY REl'OR'fEI> DATA 

or.M COS'£ ESTIMATE BACKUP 200 MW COAL PLANT 
1983 $ 

- -

Houston P&L 
Parish Plant 

Springfield 
City Utilities 
Southwest: Plant 

Empire District 
Asbury Plant 

Pacific Power 
and Light 
D. Johnson Unit 13 

570 MW 415 MW 200 MW 220 MW 

8,600 12,000 n.5oo 7,800 

100~/ 9a?_/ 4'12./ 90'!_/ 

13.30 16.45 15.92 31.02 

10,400 11,008 10,542 11,101 

.5% 3.5% 5.4% .45% 

$ soo,ooo!/ $ 500 ,ooo!.l $ 50,000~~ $ 630,000!/ 

N/JiJ/ N/Al_/ N/!1:!- N/AJ../ 

$ 250,000 $ 200,000 $ 200,000 $ 400,000 

$1,200,000 $ 700,000 $ 500.000 $1,150,000 

$1,000,000 $ soo.ooo $ 625,000 $3,100,000 

$1,030,000 $ 200,0006,9/ 
... 277,000 $ 210,000 
'l 

$ 400,000 $ 25~.000* $ 220,000 $ 3ao,ooo I 

$ 100,000 $ so.t~!.'O 
N/AY_/ N/ill 

$ 343,000 $ 100,00o!Q/ $ 140 ,ooo.!Q./ $ 420,0010 

$ 5o,oooJ_/ $ so.ooo7/ $ so.ooo.:U $ 80 11 00:0~?./ 

$4,873,000~/ $2,880,000!/ $2,062,000 $6,370,000 

$.87 $1.29 $i).62 

• Total Maintenance Cost 
• Variable Maintenance Cost 

($/MW Hr) 

$4,800,000~./ 
$1.45 $1.07 

1llifliiii& ~ 

Kansas City rower 
and Light 
Hawthorne U3 

235 KW 

12,000 
too.?-' 

32.27 
ll,949 

3.0% 

$ 550 ooo!.l 
'N//JJ 

$ 300,000 
$ 900,000 
$ 500,000 
$ 200,0002/ 
~ 400,00011/ 'r' 

N/~ 

$ 25\l,OOO 
N/A 

$3,100,000 
$1.65 

1/ 
2/ 
3/ 
4/ 
51 
6/ 
11 
8/ 
9/ 

Costs are annualited average per unit for scrubber, fans, ducts, and breeching on site where multiple ~its exiot. 

Costs are annual maintenance estimate for electrostatic precipitator only. 
Landfill is on-site with ponding; Haulage charges were reported under $SO,OQO annually. 

Staffing level is per unit average for reported plant total which is higher. Hourly rate averaged $26.00 with fring••· 

·. 10/ 
ill 
Til 

Bottom ash/FGD sludge sold at $3.50/ton. 

Cost estimate is per unit average, otherwise reported per unit rating. 
Lube oil is for turbine and generator lubrication only; bolance of plant excluded. 
Individual unit estimate based on multiple units at one site. 

Pulverizers are ball mill type. 
Boiler and ~ooling tower water treatment c~-t only. 
Plant has once through cooling from lake at site. Average o&M cost estimates include Alaska labor rates and transportation costs. 

__. 

Adjusted 
Alaska Annual 
OlloM Costs 12/ 

200 M'J 

123 
$59.80 

$ 3'~5 ,895 
$1,750,000 
$1,102,500 
$ 500,000 
$1,345,921 
$ 459,500 
$ 257~000 
$ 93,000 

$ 130,000 
$ 56,000 
$6,303,240 

$3.93 
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CITY UTILITIES of SPRINGFIELD 
301 E. ()!ntr11l• P.O. Box 551 • Springfield, Missouri 658.')1 • (411) 831..s311 

----~~--------------------~-----------------------------------

Mr. L. J. Becker 
Ebasco Services, Inc . 

• 400, 112th Avenue, N.E. 
Bellevue, Washington 98004 

Dear Larry: 

July 24, 1984 

We hope that the enclosed infor~ation will be of use in the 
FERC Licensing hearing for the Alaska Power Authoritv, Susitna · 
Hydror:l ectri c Project. 

Sheet #1, Items 1 to 9, specifically address your 0 & M cost 
evaluation concerns as per your request dated July 10, 1984. Item 10 
and Sheet 2 address the additional areas of concern as per your dis
cussion with Bryan Brooker on the 19th of July. 

If further questions should arise and you feel we could be of 
assistance, please feel free to contact us. 

ml 

Enclosures 

Sincerely, 

h~ 
Dale Hicks, P.E. 
Superintendent 
Southwest Power Station 
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PACIFIC POWER & LIGHT COMPANY 
920 S.W. SIXTH A VENUE • PORn.ANO. OREGON 97204 • (S!Jl) 243-1122 

October 31, 1984 

Mr. Lawrence J. Becker 
&:asco Services, Incorporated 
400 112th Avenue N.E. 
Bellevue, ~ 98004 

Dear Mx'. Becker: 

In regard to yoor recent request for cost estimates 
relative to the operation and naintenance of a typical 200 1TW 
rated. coal-fired ~ plant, I've enclosed a surmary pi'O'Viding a 
break~ of the estimates for each of the requested areas. 

W:S:mjs 
Enclosure 

If you have any questions, please feel free to contaCt 

w. C. Brauer 
Manager, 'lbe:I:mal Staff 
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1) 'I\lrbine namepl::te - 332 gr nw 

Net peak demand (1 hr) - 347 net DW 

2) A'\."erage errp1oyees - 114 

3) -Net heat rate (1983) - 12,140 

4) Retrofit FG:> system is scheduled for ~tion, in Deceni:er 1986. 
Cost projections are estinat.ed in 1983 dollars. 

a) Labor - 0.20 mil 1 /kwh 

• b) Energy 0.07 " II -
c) ~terial - 0.01 II II 

d) Disposal - 0.12 II " 
e) Chenicals - 0.45 • • 

5) $0.02/gal. 

6) Air quality 0. 06 mill/kwh. 

7} enit is ~pped with an air-ccoled ccnden.ser- 0.03 mills/kwh. 

· Sl Boller mairrtenanee cost (for p.ll.verizer arXi fuel delivexy system 
only) W3.S 0.36 mill/kwh. 

9) Tul:bine-generator maintenance cost was 0.13 mill/kwh. Unit is 
ove:x:hauled unde:r a sect.ionalized maintenance ~pt: therefore, 
a major/minor differet1tiation is not at=Pl icable. 

, 

DSS/10<-31-84 
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CUES'riON 

e) Documentation of the differences in labor rates 

and transportation and construction costs which 

contrib~+ed to the increased costs associated with 

the proposed coal plants. 

RESPONSE 

Construction Costs 

Cost estimates developed in the original reconnaissance 

level study were a conceptual level estimate. At that 

time, no allowance was m.ade for land and land rights 

costs, client chargesr tempo:r:ary or permanent 

transmission line costs, or access road costs in the 

construction cost estimate. Further, waterfront and 

environmental mitigation co~ts were understated. 

Material costs were generic in the reconnaissance study 

and were not ba5ed on vendor Ludgetary equipment 

quotations. 

In the subsequ•ent estimate, Harza-Ebas.:::o prepared brie-f 

t~chnical descriptions of the equipment and obtained 

budgetary q\lotations for thi~ equipment.. While these 

values tend to verify the validity of the estimate, 

19. 
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. 
this remains a conceptual estimate due to the lack of 

site specific data and firm equipment quotations. 

Labor Costs 

The estimate for labor costs and labor rates was based 

on the construction manhours reguired for constructing 

similar size (200 MW) coal plants. The est~:ruated con-

structicn manhot.'rs were then multiplied by the 

developed Alaskan union wage rat~c. 

In the original estimate, Alaskan labor rates for each 

craft lo.bor category, as summarized on the Power 

Authority's Susitna wage rate form dated December 17, 

1981 (Attachment· 3e.1) were utilized. A revised labor 

rate analysis, documented on the Susitna wage rate form 

dated November 8, 1983 (Attachment 3e.2) was used to 

price the payroll costs of the updated estimate. In 

both cases, wage rates are based on actual union rates, 

as stipulated in union labor agreements and as gathered 

by the .Power Authori,ty in its survey of all relevant 

crafts. Contractor indirect costs were then added to 

complete installation costs to both estimates. 
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Transportation Cost~ 

The added transportation costs are based upon barge 

crating of equipment for Alaska delivery~ This is 

reflected in the equipment costs and r~presents 1-2% of 

the cost. These added costs are an Ebasco Services 

estimate, based upon preparing 50 similar estimates for 

Alaskan clients over the last three years. Actual 

equipment quotations, as compared to costs in the :r.~ower 

48, were also consideredo 
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3 .. QUESTION 

f) A copy of the studies and underlying data for the 

APA-Harza "review of auxiliary power requirements 

for coal fired power plants of similar size with 

similar equipmentn and "survey of similar 

operating units burning similar coal." The 

information should include identification of 

plants and units selected for both the review and 

the survey. 

RESPONSE 

A reviewl/ was made of the auxiliary power requirementE 

of the six coal-fired power plants listed below: 

Required Auxiliary Power 
Expressed as a Percentage 

Plant of Gross Plant Output 

Coal-Fired Reference Plant!/ 10% 
400 MW Sub-bituminous Coal 

Limestone Electric Generating 10% 
Station ~ Houston Light and Power 
Company (2-750 MW Lignite Unit) 

nReview" and vv survey" are synonymous in the context of 
the quotations noted in Question 3(f). 

!/ Ebasco reference plant estimate, non-site specific 
plant developed for generic use. 

22. 
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Clay Boswell Unit 4 - Minnesota 
Power and Light (500 MW Sub
bituminous Coal Unit) 

Killen Power Plant-2/ - Day·ton Power 
and Light (600 MW Bituminous Coal 
Unit) 

Somerset Plant - N.Y. State 
Electric and gas (625 MW 
Bituminous Coal Unit) 

Asbury Plant~/ 
Empire District (200 ~M Bituminous Unit) 

6.4% 

7.5% 

11.0% 

7.4% 

This review included power plants burning similar coal 

of a similar size or plants with FGD systems and with 

wet and dry scrubbers. There was not a separate study 

of the pl~nts performed. This review consisted of 

conversations with design engineers and power plant 

operators for the plants listed. 

The data on power pl~~ts varies significantly, due to 

the actual systems selected and the number of units at 

the station. For example, the Clay Boswell Unit 4 

auxiliary power is lower than the average for other 

plants with FGD systems because the shared systems in 

the power plant are being supplied power by other units 

5/ Does not have an FGD system. The energy load for FGD 
systems avera.ges approximately 2-3% for lime and limestone 
systems in the throw-away technology. The auxiliary lC>ad 
for wet scrubbers is 1-2%. 

23. 
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(e.g., make-up well water, coal handling systems, fire 

protection and sewage treatment, and so forth). 

An independent estimate of the auxiliary loads 

associated with a nominal 200 MW coal-fired power 

plant, including FGD, was made by Harza-Ebascc and is 

shown be: low: 

Auxiliary 

Steam Generator 

Turbine Generator 

Coal Handling System 

Ash Handling 

HVAC Systems and Lighting 

Circulating, Condensate, and Feedwater 
System Purr9s 

Miscell~neous Pumps 

Cooling Towe::, Wastewater, Make-up Water 
System 

Miscellaneous Equipment 

Total 

Power 
~equirement 

5,500 kW 

250 kW 

1,000 kW 

350 kW 

100 k~1 

7,000 kW 

1,800 kW 

500 kW 

500 kW 

17,000 kW 

The total auxiliary power requirements shown above are 

7.8 percent of the ~lant's gross outp~ 

This value of 7.8 percent is below the average of about 

10 percent for the three plants (Reference Plant, 

Limestone and Somerset) for Hhich unshared FGD and wet 

24. 
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scrubber facilities are used. Since the design for the 

hypothetical alternative, coal-fired plant has .not been 

established, the value of 17 MW was used for plant heat 

rate calculations, (Set: r:esponse to Quest:ion 3(g)): 

because u~ing a low value for auxiliary power would 

yield a lower (better) plant heat rate and thus favor 

the thermal plant in a comparison with the Susitna 

Project. 
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3. QUESTION 

g) Dat.a to substantiate how the coal quality and 

changes in auxiliary power :requirements effected a 

heat rate change from 10,000 Btu/kWh to the 10,300 

Btu/kWh used in the APA revised analysis of 

Susitna. 

RESPONSE 

As ~oted previously, the basis for the License 

Application was the Railbelt electric power alternative 

study. Because this was a reconnaissance level study, 

an approximation of the heat rate was made for a plant 

of this type. In the DEIS comments analysis, actual 

calculations were perfo:r_-med based upon ·the turbine 

generator performance, coal quality and auxiliary power 

requirements. 

Tl:..e coal quality found in the Railbel t report was a · 

general analysis for Alaska coal~ This analysis is 

found below: 
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Heating Value 8,000 Btu/lb 

Ash Content 8-11% 

Moisture 28% 

Sulfur .2% 

Nitrogen .6% 

Ash Softening Temperature 

Solium in Ash 0.1% 

Hardgrove Grindability Index 30. 

In the DEIS comments, Harza-Ebasco performec combustion 

calculations based upon more detailed analysis of 

Beluga and Nenana field coal. The detailed coal 

quality analyses are set ft.:>rth in Attachments 3g. 1 and 

3g. 3. Analyses of the resultir.1g boiler efficiencies 

are found in the combu~tion calculations attached to 

this response (Attachm~nts 3g.2 and 3g.4). Line 30 of 

these attacrunents provides the boiler efficiency for 

burning the coal specified. For Beluga field (Diamond) 

coal, an efficiency of 82.70% is calculated. For 

Nenana field coal, an 81.62% efficiency was calculated. 

The auxiliary power requirements, as noted in response 

to Question 3(f), are based upon a projection of the 

power requirements of a typical 200 MW pc;wer plant. 
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The calculation of net station heat rate is defined by 

the formula found below: 

Net Station 
Heat Rate 

- Turbine Heat Rate x Gross Power 
Boiler Efficiency Net Power 

Thus, a change in the boiler efficiency and gross power 

(net power and auxiliary power) will cause adjustments 

to be made to the net station heat rate. 

Applying the boiler efficiency values just noted, the 

respective heat rates are as follows: 

(Beluga) 

(Nenana) 

7850 
.8270 

7850 
.8162 

X 

X 

217,500 kW 
200,000 

217,500 kW 
200,000 

10,322 Btu 
kWH 

10,459 Btu 
kWH 

It should be noted that the ·net effect of this change 

is only a 3% difference in coal consumption for the 

power plant. 
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FtEL - DIAMOND CDrL FIB.D-28~ !«liS DATE: 07-Nov-{~ l 
\EIGHT IETHJD - FOSSIL F'JEL - ST~RD AIR* 

(CoMplete Colbustion AssUied) 

Ultiute 
INlysis, 
"/."By Weight 
As Fired 

c 45.4 
IE a.9 
02 14.4 
N2 o. 7 
s 0.14 

t H20 28 
: Ash 7.9 
t SUJ1 99.44 
11-!ss 02 in fuel (deduct)H 
:Required (it 100% Total Air) 
lH Air equivelent of 02 in fuel 

Required For r~bustion 
Totil Air = 100 "/. 
Unit Fuel a 2000 lb/hr 
lb/lb Fuel lb/lb Fuel lb/Unit Fuel : 

02 
1.208 
0.230 

0.001 

1.439 
0.1~ 

1.295 

Dry Air Dr)" ~;~ 
~.235 104G9.24 l 
0.996 1991.72: 

____ ,. l 

--1 
0.006 12.01 : 

-: 

6.236 12472.97 I 
0.6.~ 1244.16 l 
S.b14 11228~81 t 

Required For Ct.bustion 
Total Air ~ 120.00 "/. 

--------~----------------------------------------: 

102 i'nd Air, Total 
&Excess Air 
!Excess 02 

02 
! .. 554 

0.259 

Dry Air 
6.737 
1 .. 123 

Products of Colabustion 
Totil Air = 120.00 1. 

Dry Air 
13474.57 I 
2245.76 : 

lb/lb Fuel lb/Unit Fuel : 
:---------
leG: 
lH20 
lS02 
!02 Ctxcessl 
IN2 
IWe1ght, 1Wet 
!Weight, Dry 

1.662 
0.628 
0.003 
0.259 
5.185 
7.736 
7.108 

* Air at 60% relitive hu.idity and 80 ~ dry bulb, or 0.0132 
lb of 110isture per lb dry air • 

3323.28 : 
!256.38 : 

5.60 : 
518.12 : 

10369.21 l 
15472.59 : 
14216.21 : 

\ ;; ' <'I 1
~·-·---,......--.. ------·--"-·'"··-~·-- .. --- ·-- -- .. ---- -·- ·-- ·-

"--~-·--- --t . .;• t -~· 

,-- '..::::, ~ ,, 
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Attachment 3g.l 
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Attachment 3g ~- 2 

: L I 
i I I 
I N I 
I E I 

C()!BUSTION Cl-l.Cll.ATIDN l L I 
l I 1 
l t4 I 
: E l 

BASED ~ tUWTITIES PER 10,000 BTU nEL. INPUT 

I 1 IFUEL- Dl~ FIELD llR 
I 2 I INt. YSIS AS FIRED 

I 3 llLTIMATE, ~ BY WT PROXIMATE, ~ BY WT 
l 4 I C 45. 40 KliSTURE 
l 5 I H2 2. 90 vtl..ATILE 
I 6 I D2 14.40 FIXED CARBON 
: 7 : N2 0. 70 ASH 
l 8 : S 0.14 TOTAL 
1 9 I H20 28, 00 
ao : ASH 7.90 
111 i TOTAL 99. 44 
112 IBTU PER LB, AS FIRED : 7,800 

CONDITIONS DATE : a t 
BV SPECIFICATION 07-Nov-M l ______________ __.... _ _, __ ,_; 

!TOTAL AIR ~ I 
0.00 lAIR TEMPERATURE TO I-£ATER F l 
0. 00 I AIR TEMPERATURE FROM i£ATER F I 
0.00 lFLLE 6AS TEMPE·AATURE LEAVItli ~IT F I 
0. 00 I H20 PER LB 'Ji'\Y AIR LB : 
o.oo l 

II.MU~ FUEL LOSS ~ l 
l~TED LOSS ' "FR MARGIN ~ l 
l RADIATIOO LOSS <ABMA> 1 FIB. 20, ~PTER 7 ~ l 

120.00 l tl : 
ao.oo : c 1 

500.00 l d l 
300.00 : e l 
0.0132 l f I 

: A l 
2.00 : h : 
1.50 : i : 
0.801Jl 

: k : 

H3 l Qt.Rfl'ITIES PER LB AND BTU FtE.. INPUT lUNIT RJEL/HR: 10,000 BTU li3 : 

i14 : Fl£1.. BURNED 
l 15 ITOTri.. AIR REQUIRED 
116 lH20 IN AIR 
I 17 :WET SAS, TOTAL 
l 18 I H20 IN Fl.EL 
l 19 I H20 IN F1J.E SAS, TOTAL 
120 I .al IN FLLf -?AS, TOTAL IN PERCENT 
l21 :DRY GAS, Ttn:AL 

I 2000~0 LB : 
: 13479.1 lB : 

177.9 LB I 
I 15657.0 LB l 

1078.5 LB : 
I 1256.4 LB l 

8.0 ~ : 
I 14400.6 LB : 

1.28 :14 l 
S.64 l15 : 
0.11 116 l 

10.04 :17 : 
0.69 118 : 
0.81 :19 : 
8.02 :co l 
9.23 121 : 

:------------------------------------------------------------------------: 
122 I LOSSES PER 109 000 BTU FI.E.. INPUT 122 : 

:-·------~-----------------------------------------------------------------
: 23 l UNa.IRt£D FlEL 
:24 ILWCD:UnED & MFR P'ARBIN 
125 IRADIRTI~ 

BTUI 200.00 l23 : 
BTUl 150.00 124 : 
BTUI 80.00 125 I 
BTUI 719.01 126 l :26 :unarr I£AT, H20 IN FLEL 

127 :SENSIBLE tEAT, FL~ GAS 
l28 I TDTA!., LOSSt:--s 

BTU FROM FIS. 2 @ LINE e ~D 20 = 57.84 BTUl 580.54 127 I 

l c':9 :TOT Fl. LOSSES IN PERCafT 
ll) lEFFICIENCY, BY DIFFERENCE 

BTUI 1729.55 128 l 
~ l 17.30 129 : 
~ l 82. 70 : 30 : 

-------------·----------------~-------------------------------------------1 
131 t 

132 H£AT INPUT FRt:M FUEL 
133 I.ST INPUT FROM AIR 
l 3lt l i£AT INPUT, TOT At. 

OlAfliTIES PER 10,000 BTU FtE.. INPUT 

135 ILESS LATENT t£AT LOSS, H20 IN FlEL 
136 U£AT AVAILABLE, PIAXIM!Jt 
137 lLESS LilES 24 ' 25 1 

138 ll£AT AYAILAa.E 
139 II£AT AVAILABLE PER LB OF FLUE GAS 
140 IAD!ABATIC TEMPERATURE FROM FTt;. 2 FOR Llt£S 20 & 39 

-----------~-------

BTU I 1006.31 
F I 3625 

l31 : 

BTU I 10000.00 132 I 
BTU I 933.93 133 : 
BTU: 10933. 9,3 : 34 : 
Billl 719.01 :35 l 
BTU I 10214.92 {36 : 
BTU I 115.00 137 : 
BTU I 10099.92 138 : 

139 l 
:40 : 

f ,rtlTE: IT IS Cl!S1'0MARY TO REOCK:E Tt£ II'AXIJIUl !tAT AYAIUUlE, Lit£ 36, BY FROM 1/3 TO 1/2 OF 1lE tmCOlJJTED I ~FR 
MARSIN PLUS RADI~TION LOSSES, ON THE ASStJIIPTION lli\T A PORTION OF Tt£SE LOSSES OCCUR IN THE ~BUSTlON 2lM. 
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R£L - tENAHA em. FIELD DATE: 07·Nov-M I 
~IGHT 1£1HlD - FOSSIL FlE!. - STANDARD RIR• 

(Colrplete C.O.bustion AssUII!d) 

-----------------------------------------------·~: 
Ul'ti~te 

~lysis, 

~ By Weight 
As Fired 

:-

c 45 
H2 3.6 
02 15a5 
N2 1.05 
s 0.2 

: 1-Sl 26 
l Ash 8.3 
l Suw 99.65 
ILess 02 in fuel tdeduct>H 
lRequh'£0 (it 1~ Total Air} 
:H Air equivelent of 02 in fU.2l 

:02 and Air, Totil 
:Exms Air 
lEi<etsS 02 

I C02 
Hi20 
:S02 
~~ (excess) 
IN2 
!Weight, Wft. 
!Weight, D-ry 

Required For r~bustion 
Totil Air = 100 ~ 
Unit Fuel = 2000 lb!hr 
lb/lb Fuel lb/lb Fuel lb/Unit Fuel l 

02 Dry Aii' Dry Air 
1.191 5.189 toJn.oo : 
0.28G 1.236 2472'.48 l 
- - ---1 

- -I 
0~002 0.009 17.16 : --- -I 

- -: 
1.485 &.433 12866.64 ~ 

0.155 0.670 1339.20 : 
11'}330 ~. IWt 11527.~4 : 

I 
I 

Aequi\''t!d For Collbustlon I 
·I 

Tohl Air= 1.20.00 ~ I 
! 

'i 

02 Dry Air Dry Air 
1.596 6.916 13832.93 : 

1.153 2305.49 : 
0.266 -: 

Products of CoMbustion 
Totil Air = 120.00 ~ 

lb/lb Fuel lb/Unit Fuel l 

1.647 3294.00 I 
0.673 1346.27 I 
0.004 8.00 I 
0.266 531.94 ~ 

5.326 10651.61 I 
7.916 15831.82 : 
7.243 1~5.5/l ~ 

• ~ir at ~ relative hUiidity and 80 F dry bulb, or 0~0132 
lh of mis~qre per lb dry air. 

-
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Attachment 3g.4 

I l l 
: 1 l 
: N I 
l E : 

BASED ON OOANTITIES PER 10, 000 BTU Aa INPUT 

1----· 
: 1 tPJEI.. - t£NI:WA FIELD C£R. 
} 2 l P.NALYSIS AS FIRED 

~ 3 lltT!r~ATE, '/. BV WT PROXIMATE, % BY WT 
I 4 ~ C .:s.oo WJISTURE 
: 5 i H2 :l. 60 \>'TJ.ATILE 
~ 6 ; 02 1!._: 50 FIXED CARBON 
l 7 : N2 1.\.'lS ASH 
: 8 i S 0.20 TOTAL 
t 9 l H20 26.00 
ao : ASH a.au 

CONDITIONS 
~i SPECIFICATION 

rtOTJi. AIR 
26.00 lAIR TEMPERATURE TG HEATER 
M.30 lAIR IDIPERATUP~ FRQt!l I-EATER 
31.20 lFL~ fAS ID1PEAATURE LEAVING ~IT 
8. 30 I H20 PER LB DRV AiR 

S9.80 l 
l Ltmi.JMD FUEL LOSS 
:~ LOSS l MFR MARGIN 

'/. l 
F l 
Fl 
F I 

I 

LSI 

~ : 
~ : 

l L l 
1 I I 
I I 

t N l 
: E l 

DilTE : i I 
I 

07-Nov-84 ! 

i.~.oo : b : 
80.00 1 e : 

500.00 : d : 
300.QO : e l 
0.013a : f : 

' g : I 

2..00lh~ 

1.50 t i I 
1 

: U I iOTAI.. 99. 65 IRADIATIOO LOSS (·~lv FIS.20, ~PTER 7 ~ : 0.80 l J l 
I k : I : 12 : B11J PER LS, AS F! RED : 7, SOO 

:~--·---------------------------------------
004NTl'flES PER LB ~ BTU F1£L INPUT IUNIT FUEL/HRl 10,000 BTU 113 I 

:----------~----------------------------------------------------------------~: 
114 :FUEL BURte 
: 15 l YCITAI.. AIR REQUIRED 
U6 lte1 IN AIR 
I 17 :WEi tiiS, iOTA!, 
118 lH20 IN FUEL 
l 19 I H20 IN FLI.E BAS, TOTfv.. 
120 iH2rJ IN FLUi~ BAS, TOTAL IN PERCENT 
121 lDRY GAS, TOTAL 

l 2000.0 LB : 1.32 ll4 : 
: 13841.3 L8 l 9.11 115 I 

182. 7 LB l 0.12 :16 : 
: tGOe~.o LB i 10.54 :11 : 

1163.7 LB: 0.77 l18: 
~ 1346.4 LB l 0.89 l 19 : 

8. 4 % : 8. 40 : 20 : 
l 1~77c6 LB l · 9.66 121 l 

1--------·----------------------~------------~----------------------------·l 
leE : LO'~S PER l O, 000 BTU FlEl. INPU'l' 

t 23 H.MlJRNED FUEL 
l24 ll~COUtil'E.O & ~R MARSH~ 
lf.S IRADIATIO:~ 

125 lU\TEN"f ..eAT, f.al IN A.EL 
127 lsa\SIBLE f-EAT, FLUE GAS 
128 lTOTP.l LOSSES 
l 29 1 TOT ft. LOSSES IN ~RCENT 
130 lEFFICIENCY, DY DIFFERENCE 

131 : 

BTU FROM FI6. 2 @ LINE e AND 20 = 

BTU: 
BTU~ 

:22 : 

200.00 123 I 
15(1.00 124 : 

BTUl 80.00 125 l 
BTU: 796.20 :26 : 

58.03 BTU: 61i.71 ;27 l 
BTU: 1837.91:: l 28 ; 
% l 18.38 L~ : 
'/. : 81~&! ~30 : 

131 : 

;-------------·--------·--------------~---------------------------------------
: 32 : l£AT INPJT FRCJI! FUEL 
l33 lt£AT INPUT FROM AIR 
t34 UBrt INPUT, TOT'l. 
:35 ll..SS LATErfl' !£AT LOSS, H20 IN RE. 
136 lll:t·lT AVAilRtE, llfAX!U 
137 ~LESS LINES 24 & 25 • 
:38 a-an AVAILru!.LE 
:39 1 tEAT IWA'UJIBLE PER LB OF A..UE 8AS 
1.6;0 lADIABATIC TE1PF.AATIJRE FROM FIG. 2 FOR LIN:S L'G l 39 

BTU : 955.51 
F : 3625 

BTU: 10000~00 132 : 
BTU: 984.26 133 : 
BTU: 10984.26 134 : 
BTU I 796.20 135 1 
s-ru: 10188.06 136 : 
BTUl 115.00 137 : 
BTU: 10073.06 :38 : 

139 l 
140 : 

~ tllTE: IT IS CUST~RV TO REOOCE Tl£ MAXIKIM ~T AVAILABLE, Lit£ 36, BY FROM 1/3 TO 1/2 ~ THE U~TED I MFR 
MARSH! PI..1S RADIATI~ LOSSES, 00 11£ ASSUMPTION THAT A PQRTION Of Tt£5E LOSSES OCCUR IN THE COMFAJSiiON 21M. 
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Attachment 3g.4 

I L I 

I I 1 

l N I 

! E I 

I 
I 

I 
I 

I 
I 

I 
I 

BASED ON IJ.IANTITIES PER l·~, 000 BTU FW. INPUT 

: L: 
l I : 
I N I 
: E : 

=------------------------------------------------------------------------: 
l 1 lFl£L - P£NANA FiaD eM.. CONDITIONS 
~ 2 : ANALYSIS AS FIRED BY SPECIFICATION 

I 3 lll.TIMATE, ~ BY WT PROXIMATE, ~ BY WT :TOTri.. AIR tj I 
: 4 : C 45. 00 tciSTURE 26.00 lAIR TEMPERATURE TO ~TER F I 
1 5 l H2 3., 60 vtLATILE 34.30 lAIR TEMPERATURE FRO!II ~TER F I 
l 6 ! 02 15. SO FIXED CARBON 31.20 lFLUE GAS TEMPERATURE LEAVING ~IT F l 
: 1 I N2 1.05 ASH 8.30 lH20 PtR lB DRY AIR LB I 
I 8 l S 0.20 TOTri.. 99.80 : 
l 9 l H20 26.00 lllaURhED Fl£l LOSS 1. I 
IW l ASH 8.30 ~~LOSS l MFR MARGIN ~: 
: 11 l TOTI-1. 99. 65 l RADIATIOO LOSS tRBMAl, FIG. 20• ~PTER 7 ~ I 
:12 UjiU ~R LB, AS FIRED : 7,600 

DHTE : i I 
07-Hov-8~ ~ 

120.00 : b : 
80.00 : c : 

500.00 : d : 
300.00 : e I 
0.0132 : f : 

: g : 
2.00 : h : 
1. 50 : i : 
0.80 : J l 

: k : 

113 : ~TITlES PER lB AND BTU FUEL INPUT IUNIT FUEL/H~~ 10,000 BTU 113 l 

H 4 :FUEL aJRt£D 
l1S lTOTAL AIR RE~IRED 
116 IH20 IN AIR 
117 IWE'f SAS, TOtAL 
118 HfaO iN FUa 
l 19 tH20 IN FLLE GAS, TOTAL 
120 IH20 IN FlJ}E SAS, TOTAL IN PER!Ec'T 
121 :DRY GAS, TOTAL 

12:2 : LOSSES PER 10,000 BTU A.El lNPUT 

: 2000.0 lB : 
: 13841.3 lB : 

182.7 lB : 
l 16024.0 LB : 

1163.7 lB : 
: 1346.4 LB l 

8.4 ~ : 
l 14677.6 LB I · 

1.32 :14 : 
9.11 115 : 
0.12 :16 : 

10.54 a7 1 
o. 77 118 : 
o.a9 n9 : 
8.40 120 : 
9.66 l21 : 

12.2 : 

:~·------~-----------~----------------------------------------------------
:23 : lMUP.NED FUEL 
l 24 l l.HtCDlMED & JIFR ~REIN 
125 IRADiATI~ 
126 ILATENT t£AT, ~ IN rtJEL 
127 :SENSIBLE l£AT, FLUE GAS 
:28 :TOTAL LOSSES 
I 29 l TOTri.. LOSSES Ifi PERCENT 
130 lEFFICIENCV, BY DIFFtRENCE 

BTU FROM FIG. 2 @ LINE e AND 20 = 

131 : &UWTITIES PER 10,000 BTU FlE. INPUT 

:32 II£AT INPUT FfQ FUEL 
133 liST INPUT FROM AIR 
134 lt£AT INPUT, TOT~ 
: 3S l LESS LATENT J£AT LOSS, H20 IN F1.EL 
136 11£AT AVAILABLE, ~XIIUI 
137 ll.ESS LINES 24 & 25 1 

138 H£AT AVAIUUU: 
lJS lte:T A'JAII.ABLE PER lB OF FLUE 5AS 
140 !ADIABATIC TEMPERATURE FROM FIG. 2 FOR LitES 20 & 39 

BTU I 
F : 

BTU: 
BTU I 
BTU: 
BTU I 

58.03 BTU: 
BTU I 

BTUl 
BTU I 
BTU I 
Btul 
BTU I 
BTU: 
BTUl 

955.51 
3625 

200~00 123 l 
15(1.00 124 : 
80.00 125 : 

796.20 :26 l 
611.71 127 : 

1837.92 :28 : 
18.38 :29 : 
81.62 :30 : 

131 : 

10000.00 :32 : 
984.26 133 : 

10984.26 13; : 
796.20 :35 : 

10188.06 136 : 
115.00 137 : 

10073.06 :38 : 
139 : 
:40 : 

l 
f 
! 
l 
' 

I 
l 
} 
' l 

l 
I 
j 
J 
! 

I 
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l ' 

* MlTE: IT IS CUSTIJ!IARY TO REDUCE ii£ MAXID i-EAT AYRILABU., Lit£ 36, BY FROM 1/3 TO 1/2 0t: 1'11£ ~TED I MFR 
t'GIRSIN PLUS RADIAii~ LOSSES, ~ 1l£ ASSUMPTION 'THAT A PORTION OF Tt£SE .LOSSES OCCUR IN THE COMBUSiiON 2f)IE. 
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4. QUESTION 

a) Data compiled in the APA/Harza analys~s of 

gas-turbine and combined-cycle Dlant O&M costs, 

including utility reported, equipment 

manufacturers, and FERC source information. 

RESPONSE 

A survey was conducted of combustion turbine gas-fired 

simple and combined-cycle plants to investigate O&M 

costs. The survey considered utility-reported data 

from Alaska and Lower 48 utilities. Specifically, the 

utilities contacted were: 

0 Anchorage Municipal Light and Power (Plant 

Nos. 1 and 2) 

0 Chugach Electric (Beluga site) 

0 Houston Light and Power (T. H. Wharton plant) 

0 Portland General Electric (Beaver plant) 

0 Public Service of Oklahoma (Comanche station) 

0 Arizona Public Service Company (Santan 

station) 

As an additional check on the utility reported data, 

manufacturers (GE and Westinghouse) of combustion 

29. 



turbine equipment were contacted to develop standard 

overhaul and maintenance interval periods. 

The manufacturer's data were compared to the 

utility-reported O&M costs, set forth in Attachments 

4a.l and 4a.2. In m~st instances, it was found that 

utility maintenance practices coincide directly with 

manufacturers standard recommendations. 

The values provided in Attachments 4a.l and 4ae2 are 

higher than those set forth in the DEIS for two 

reasons. First, the values in the attachments are 

stated in 1983 dollars, rather than the 1982 dollars 

used in the DEIS. Second, the attachment values are 

based on ISO conditions, rat~er than the site-specific 

conditions used in the DEis analysis. 

An average of costs for the Alaska utilities based on 

plant operating hours for inspection and overhaul 

periods, utilizing adjusted Alaska labor rates, was 

developed for the DEIS comments. 

Subsequent to the DEIS Conunents, Harza-Ebasco obtained 

an O&M cost estimate as reported by the General 

Electric Company in a report entitled, "STAG Combined 



I. 

I! 

r: ll 

r 

f 

Cycle Powe:L System Operation and Maintenancen 

(Attachment 4a.3). 

The GE report analyzed six indivi~ual sites 

representing 21 combustion turbines for the years 1975 

through 1982 and was based upon FERC-reported data. 

The results indicate that fixed O&M costs in a combined 

cycle plant would range between $12.00 and $12.50 per 

~w K. • This compared with the Power Autho~~ty's DEIS 

coro~ents estimate of $11.75 per kW. 

The analysis indicated the variable cost element of O&M 

expenses is strongly influenced by the following 

factors: 

0 Frequency of starts per total operating hours 

0 Fuel type 

0 Load duty (peaking or base load) 

The report further analyzed the effect of individual 

utility operating practices and related variable 

maintenance expenses to the above thr~e factors in 

developing a reasonable cost estimate average. 

31. 
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Cost Destrfptfon 

Plant Rating (MW) 

Plant Staff!/ 

Fhed Laborl/ 
Cost $/kW/yrl/ 

Fuel Cost 

Plant Heat Rate 

OperAting Schedule 
Hrs/Yr. 

Water Costs 
(Injected) 

Major OVerhaul 
Cost (Annual) 

Minor 0\rerhaul 
Cost (Annual) 

Consun1ables 
l.ube, Ot1, etc. 

Total Maintenance 
tosts (Annual) 

Variable Costs 
S/Hiri/hr 

~ 
._ ._ 
L~ ·.-

._ 
::--., ... ... 

;!>~ •• , ,. • • ~I ... BI ·.,"/ ...... J ~ _j 

SPECIFIC UTILITY REPORTED DATA 
O&M COSY ESTIMATE BACKUP 200 MW COMBINED CYCLE ~LANT 

1983 s 

Chugach Houston Portland Pub. Srv. 
~.nchorage Elects-tc Light & Power G.£. lith. 
Hur.tctpa1 Beluga T.M. Wharton Beaver Comanche 

Plant SHe Plant (300 MW) Phnt Statton 

160 MW 176 MW 300 MW 500 HW 255 MW 

15 17 28 20 20 

$10.93 $11.14 S7.U78 $3.033 $5.94 

$1.41/106 BTU S. 25/106 BTU Sl.00/106 BTU 
$10,323,000 $4.~50,000 S52, 110,000 $22 15001000 $20,953,732 

11 eOOO BTU 12,500 BTU 9,650 BTU 8,800 BTU 9,445 BTU 
KW-lir klr-lir kv:Rr l<lr-llr Klr-ltr 

8,000 Hr 8,000 Hr 6,500 Hr 1,000 Hr 2,000 Hr 
rr rr rr rr rr 

$350,820 $320,000 $200,000 N/A $11,680 
No Yes Yes No No 

$200,000 $162,500 ssoo,ooo $200,000 $400,000 

$89,700 $70,000 $200,000 $250,000 $200,000 

$60,000 seo,ooo $130,.000 s 90,000 s 65,000 

$700,520 · SB54,500 Sl.OJO,OOO S1,oao,ooo $1,341,680 

S.55 $.60 ~~53 $2.16 $2.63 

, ... @ ~·-·a 

Art zona 
Pub. Srv. 

San tan 
Stat1~n 

289 ,., 

15 

$3.93 

$4.35/106 ~~ ;U 
S22p' ... '7·.,:<,;..; 

8,860 BTU 
klr-Rr 

2,000 Hr 
rr 

N/A 
No 

$450,000 

$300,000 

$110,000 

Sl, 720,0001 

$2.98 

L_Jl -~ll 

'• -
Adjusted 
Alaska 
Average 
O&M Costs 11 

;~ 

217 HW 

a 

$13.13 

S4.0 X 106 

7000 Hr 
lr 

$354,000 
yes 

!"75,000 

sns,ooo 

s m,ooo 

$884,000 

$ .65 

!I Plant staffing where units are located at large \:hen-mai Jrl~tallattons was average for combined cycle plant reported by 
utility for the specific installation. 

!:_I labor cost for Alaskan ut 11 ity personne 1 average :~36-$'10/hr. lower 48 uti 11 ty average was $26-$30/hr wHh fringes. 
J/ Average Armual O&M Costs fndude 'laska 1ah1r and transportaHnn costs. 
llOTl: Information was tc!bulated fr(l(f1 ,_...,hone call" and letter correspondence with power plant personnel as documented fn 

Section 5 Appendices. 
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Cost Description 

Plant Ra tt ng 

Plant Staff 

Fixed labor Cost!! 
$/tW/yr.21 

Fuel Cost (Annual) 

Plant Heat Rate 
(Btu/kWHR) 

Annual Operating 
Schedule (Hrs/Yr) 

Consumables 
Lube, Otl, etc. 

Major Overha~l Costs 
{Annual) 

Minor Overhaul Costs 
(Annual) 

Total M&tntenance Cost 

O&H Variable Cost 
Ul MW/hr) 

SPECIFIC UTILITY REPORTED DATA 
O&H COST ESTIMATE BACKUP 200 HW S!HPLE CYCLE COMJUSTWN TURBINE 

1983 s . 

Arizona Public 
Servfce Company -

Yu111a Plant 

185 ... 

15 

$3.79 

S2,391 ,ooo 

14,565 

1,800 

$ 50,000 

$200,000 

$1'}5,000 

$435,000 

$1.31 

Chugach 
Electric -
Beluga 

340 HV 

7 

s 4.9 

$1,41.8,000 

18,897 

600 

$ 30,000 

$600,000 

$250,000 

$880,000 

$4.313 

Conmonwealth 
Edison Company -
Crawford 

208.0 MW 

15 

$9.375 

$2,037,000 

16,587 

500 

$ 25,000 

$550,000 

$250,000 

$825,'000 

$7.93 

Florida !•ower 
Bartow P .l. -
St. Petersburg 

222.8 MW 

20 

$14.0 

$5,489,000 

13,459 

600 

s 30,000 

$650,000 

$302,700 

$992,700 

S7 .42 

Conrnonwealth 
Edf son Company -
Calumet 

297.0 MW 

20 

$10.5 

$2,999,000 

16,897 

600 

s 45,000 

$550,000 

$250,000 

$845,000 

$4.74 

L_.n ___ m 

Anchorage 
Muntctpa~ 

Power I Light 
Plant No. 1 

77MI 
'7 . 
S11.636 

$8,130,200 

22,000 

3,200 

s 20,000 

$700,000 

$200,000 

$920.000 

$3.73 

~·--·Ji 

Adjusted 
. Alaska 

Average 

L" ... l 

O&M Costs ]/ 

237.0 MW 

14.0 

$8.99 

;ooo 

s 30,000 

$120,000 

SlJO,ooo 

$280,000 

$ o46 

1/ Plant staffing where units are located at large thermal fnstallatfons was average i'eported by uttlfty for the spectftc fnstalhtton. 
11 labor cost for Alaskan utility personnel average SJ6-S40/hr. lu~er 48 utility aver~ge was $26-SJO/hr w1th fringes. 
~I Average O&H costs fnclude Alaska labor ~nd transportation costs. 
llOTE: lnformatton was tabulated from phone calls and letter correspondence wtth power plant personnel as documented in Sectfon 5 Appendices. 
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I. TASi..E OF CONVERSIOt. F,o.:;TO~S IS 
ttv:;J.iJDED AT Th'E END OF TrltS ?LJi5-1CA"'tON 

INTRODUCTION 

Operation and ma~ntenance (O&MJ costs tend to rece1ve 
significant attention when comparing alternate types of gen
eratmg equipment They ref'ect the quahty of the eqU1pme:1t 
purchased and the operat•onal techn•ques of a user. The fa:! 
ts that these costs r,~present a very srnall percentage of the 
total cost for generatmg power and are controllable with gooo 
equipment. proper attention, and good n1a1ntenance plann1ng 

The intent of this paper is to show the Significant expen· 
ence and data associated with General Electnc STAG· com· 
b1ned-<..)'t.~le power generat1ng s:ystems. These data perm1t a 
reasonabh~ pred1ct1on of the Oo~M cost of a General Electrtc 
STAG combined-cycle plant. 

This paper .also provides an averv1ew of the type of mam· 
tenance required to ensure the achievement. of ~conom1ca1 
operation, and the high availability rehabihty tnherent in a 
General Electric STAG combined-cycle plant. 

"Tradema~ of General Electnc Co., USA 
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o.tn•tion of O&M Cost from Federal Energy Regulatory 
~(FERC) 

Rep)rtS issued each year by the United States FERC are 
C(lnSidered the best neutral sources available to show actual 
productiOn costs of US utility plan~s. Early each year every 
eleCtriC generating utility in th.e Unrted. Statll!s sends re~rts 
ao the FERC detailing the prevrous years costs for genera1Jng 
power for a specific site. 

The report includes the type of plant (fossil steam; g~s 
turbine simple cycle, gas turbine combined cycle or nuclear), 
year installed. capacity. net generation (kW hours). fuel(s) 
used. heat content of fuel and production expenses for fuel 
bumed, operating personnel. electrical. maintenance super
vision and engineenng. and total marntenance (rncluding parts 
and labor). Figure 1 shows a typical FERC report with costs 
outlined while Fig, 2 il!wstrates the method of calculatrng O&M 
costs from these data. 

O&M Cost Analysis 

Fuel cost is the largest smgle production expense of any 
tossil plant and. therefore. has a tremendous effect on the 

TYPICAL 
FEDERAL ENERGY 

REGULATORY COMMISSION 
REPORT 

COVERING LARGE STEAM 
ELECTRIC GENERATING 

PLANTS 

CALCULATION OF O&M COST 
FROM FERC REPORTS 

TOTAL 'l'lODUCTION EIJ>£NSES 

LESS 

'UEL 
0&111 COST 

15.211.173 

• 1,191.332 

TO OETEI'llllfNE ON A IIIILI.S/IlW•Itl'liASIS 

DIVIDE AIOV[ 0&" IY 
N~T GltN[RATION 

11,111 ,U21701,41t.OOO 

• 1,000 

1.11 or 1.7 IIIILU/KW•MII 

Figure 2 

price of electricity generated. Normally, fuel costs are rea
sonably predictable. The O&M costs of a plant are generally 
small relative to fuel costs, particularly for a base-loaded 
plant, and can be predicted by the operating personnel as
signed, based on the plant design. 

GT'1'1~37 
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BUS BAR GENERATION COST 
ISO CONDITIOHS 

1H3 LEVELIZED DOLLARS 
3,000 OPERATii\IG HOURS/YEAIIt 

Figure 3 

Figures 3 and 4 show the resutts ~fa study. done by GE, 
which reflect the relatively small imp 'C1 O&M costs have on 
piant costs. These costs are leveli2 :j over a 30-year life 
cycle. These data also show the relative cost advantages that 
a GE STAG plant has over a conventional steam plant of 
equivalent size with similar ~rvices. 

The O&M costs probably will not be large enough to de
termine what kh'd of plant (combined cycle, distmate'residual 
burning, or conventional steam) is selected by the pur
chasers, since efficiency has such an overriding impact. The 
O&M costs of alternative combined cycles may. however. 
determine which manufacturer's equipmen~ is finally selected. 
O&M data are often incorrectly applied, as when peaking gas 
turbine data is compared with base load fossil plants. Peaking 
gas turbine plants tend to be less predictable because they 
require more maintenance (due to thermal cycling) and in 
any gl·"en yem. the fired hours accumula~~ in previous years 
may dictate a planned inspection but system loads do not 

IUS 8AR G~NERA TION COST 
ISO COtiU>ITM)NS 

1M3 LEV£L.lZ£D OOLLAM 
'" 1,000 ~MTMifG HCKMS/YUIIt 

Figure 4 

l 
J 

. J~:] -" ---'---~~~·, . ! ~r~ .. ..:1 .I 
'---·~ 

req~1ire the use of the plrtnt. Therefore, net generation is low, 
while O&M costs are rr' ;ively high. The development of O&M 
costs for a GE ST~· ....Jrnbined-cycle plant requires a close 
look at past expe: .-nee. 

FERC data combine operating costs and maintenance 
costs into one number, as separating the two would leave 
the validity of both questionable. Data published in a recent 
paper by one of our STAG combined-cycle users (Fig. 5). 
illustrates the low mainte."iance costs achieva.bie with aGE 
STAG combined-cycle pllint over a five· year ~ eriod while op
erating in base load service and properly maintained. The 
higher cos~ of maintenance in 1982 reflects the impact of 
major inspections of the gas turbines following 24,000 hours 
of service. In subsequent years, lower maintenance costs are 
again expected. 

O&M Historical Data 

FERC data on GE's MS7000 STAG combined-cycle plan! 
data were examined for the years 1 975 through 1 982. The 
sites chosen were those where data were reported for at least 
six out of seven years and no other basis for selection was 
used. The individual srte data are sumi-narized by year and 
location in Tables I, II and Ill. Figure 6 illustrates these data 
and the relative portion of O&M cost comparE~d to production 
and fuel cost on a cumulative basis for these six plants. As 
expected, O&M is a small portion of operating cost. 

The cumulative O&M e0st data per site from Table IU were 
plotted against net kW hours generated on a ~r·unit basis . 
showing how O&M cost decreases as the hours per year 
increase (Fig. 7). This is typical of all types of power plants 
because relatively constant O&M costs are spread over more 
generation.~ very low operational hours (less than 200). 
~ relationship becomes irrelevant and the data were not 

used. A summarization of this data is shown in Fig. 8. Despite 
the fact that these data represent early MS7000 STAG com· 

WESTERN FARMERS COOP 
3 STAG 10T'S, 300 lll'l't C014111NED..CYCL.£ ll'l.ANT 

., IIAQIInUICI "-&In' 
Gr..UTIOII COST U'f'iUZ A noll A 'fA LAIIILIT"f 

Y!Aa aw..- • ~c· ~~-·--
,. • .. , .... ,. o.s .. M.C ,..,, .. , ... ., •• 2 •.. .,., ••• U.l .., 

'~- O.:l1 a.t .. .. ,., 1,Mt.1C .... ••• IM.7 

-.a t,Ma.ll ..... u.c ... ., 

Figure 5 
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Figure E 

bined.cycle plants using a range of fuel qualities (mostly No. 
2 distilla~e) wnh widely varying environmEmts and operating 
factors, the MS7000 STAG combined-cycle plant is a power 
generation plant which can be operated economically in the 
mid-range t'.J base-load service. It is anticipated that the GE 
STAG combined-cycle plant should have O&M costs, in cur
rent dollars. lower than the early plants now in operation. 

STAG COMBINED-CYCLE SYSTEM O&M COSTS 

The gas turbine is the most sigmficant 1tem of maintenance 
costs in any combined-cycle system and, therefore. should 
be put on a preventative maintenance program ;ar1d opera· 
tiona! format 'that will keep costs at a. minimum. Tl'tis com
ponent operates ~t high temperatures while subject to 
rotational stresses. General Electnc's advances in design 
technofogy have resulted in high efficiencies based on firing 
temperatures in the order of 2000 F11093 C and metal! tem
peratures approaching , 600 F 871 C on some hot-ga~;-path 
parts. By comparison, the associated heat recovery steam 

4 

O&M COST- MS7000 STAG 
COMBINED CYCLE 

FERC DATA 1975 • 1~2/6 SITU, 27 UNITS 
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O&M COST FOR GE MS7000 
STAG GAS TURBINES 
FEAC DATA 15175-1882 

:t.GOO •• OCIC) 

O&M COST/MIU.S/IIW•Mit 

liiiiiiiMUit 0.1 o .•• 
t.s MAI:IMUIIII 

AVUAG( 

~! 
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Figure 8 

1.1 

1.000 

1.10 

1 17-
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generator (HRSG) and steam turbine operate at tempera
tures no higher than those exhausted from the gas turbine, 
around 1000 F'538 C to 1050 F;566 C. 

STAG combined-cycle O&M costs can be esttmated us1ng 
basic FERC data. Fuel type. availability. and cost have a 
significant influence on the O&M cost of any comtmed-cycle 
plant. The availability of low cost. clean. gaseous or hquid 
fuels is most desirable(Fcir example. our recent esttmates 

..,(Ftg. 9) indicate that tor a STAG 407. the O&M co:sts. when 
{operated on gas fuel in base load service will be 1.5 mills 

1 

•wh. Crude fuel operation will result in an O&M cost of ap-
/~oximately 3.0 mills'l<Wh. These numbers also reflect lower 

than expected O&M costs for simple-cycle peaking gas tur
lpine plants bet.3use of the relatively low O&M costs of the 
..fsteam portion (unfired boiler and small steam turbine) which J provides one-th!~d of the plant output. As the quality of fuel 

decreases, such as going to ash-formmg or restdual fuels. 
decisions have to be made whether to mttt;,JIIy purchase the 
capability to handle SL~ch fuels or modifying the equipment in 
thr;; field. 

ESTIMATED OIY COST FORGE STAG 407 
COMBINED CYCLE PLANT 

1883 OOI.LARS, L.EVEL1ZED/ISO CONDITIONS 

,~Mfi!Y(Afl 2.000 •.ooo 1.000 

06M COST • llllU.S/IIW-'11 ... a.• 1.10 I.J 

1:MIOl us 2.11 2.0 

-~1. 7.00 1.13 •. o 
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TABLF. I 

FERC DATA - MS70QO STAG PRODUCTION COSTS 
(INCLUDES FUEL AND O&M COSTS) 

;l 
'(• 
I• ·- --·-·-·-·--r---·-··--·- ... . . ,. _.. ... '" - -··- ~--·~--- ' 1978 

'----·--r----
No. of Net Oen. Milia 
Unlit kWh l' 10' kWh -· ..... _.. ___ --·-

8 9R~2 5.8 

3 189 1 243 

2 3034 ~24 

4 4592 27 B 

.. H72 :16 2 

6 - -
2."' ' 201 

1978 

No. of Net Gen. Mille 
Units IIWh )( 10' kWh --

ft QA22 5.1 

3 189 1 228 

2 :103 4 27.0 

4 4592 23.8 

4 177 2 306 

8 - --
~.111 t 175 

·---· --

1978 

No. or Net Ger.. Mille 
Until kWhx tOI kWh 

8 9822 07 

3 tR9 1 15 

2 J034 54 

4 4592 4.0 

4 177 5 56 

6 - -
27 2,111 4 26 

1177 
~---·· 

Het. Oen. Mlllt 
kWh, tO" kWh 
~--- ~--··--

2.7019 72 

4434 243 

2535 378 

4778 212 

2529 325 

64.' 74 5 . 
4,213 6 160 

19711 
----··-·-

Net Oen. Mill• 
kWh II U)1 kWh 
-· -···---

3,!i83 6 8 

188 7 :J;J 

400 t 37 

:IRS 3 35 

2595 Jq 

40.4 143 

0 

A 

7 

4 

!; 

7 

4.857 7 16· 4 

TABLE il 

1979 

Net Oen. Milia 
tewit • to• kWh 

i--· ----1-----·-
3,164 6 106 

175.6 259 

2~56 48 2 

125 3 57.3 

2640 49.2 

594. 533 
-

4.6195 226 -
FERC DATA - MS7000 STAG FUEL COSTS 

1977 19711 1979 

Net. Oen. I Mill~--· Net. Gen. Mlllt Net Oen. Milia 
kWh M 10' kWh kWh)( 10' kWh kWh)( 10' kWh . 

2,701.9 69 3.583.6 l5 3,16-4.6 8.8 

443.4 22 1 fRO 7 25 n 1756 19 9 

2535 32 4 •oo t 330 2558 406 

477 8 23 7 3R~3 30:? t65.3 42.4 

2529 289 2596 33 I 2640 408 

84 1 628 4~925 594.4 482 

14 ~- ~;s7.7 -~~-~ 4.213 6 4,619 5 190 

TABLE Ill 

FERC DATA - MS7000 STAG O&M COSTS 
. 

I 1gn 1978 1979 

Net Gen. Mill I Nel. Oen. Mlllt Net. Gen. Mills 
kWhl< 101 · kWh kWhlOC 101 kWh kWhM 101 kWh 

2.701 9 03 3.58!)6 0.5 3,164.6 1 8 

443 4 22 tAB 7 72 175 6 60 

2535 54 4001 47 2556 7.6 

477 ,g 35 3853 52 165 3 14 9 . 
2529 36 2596 64 ;J64 0 84 

84. I 117 40.4 51 2 5!J4 4 5.1 . 
4,213 6 1 6 4.857 7 22 4,619 5 36 

19110 t981 

Net Gen. Mille tt.t.Gen. 
kWhM 10• kWh kWh M 101 

1----- ·-· 
4,18U tO 7 4,2490 

670 609 24.8 

~ - 29.2 

880 83.3 4.1 

207.1 70.2 599.3 

76.3 1360 16.7 

4,6198 17.6 4,923.1 

1980 1981 

Net Oen. Mills Mel. Gen. 
kWh lC 10' kWh kWh)( 10' 

4,181.4 98 4.2490 

67.0 44.7 24.8 

- - 29.2 

88.0 58.1 4 1 

207.1 59.7 599.3 . 
76.3 622 I 16.7 

4.619 B 15.0 4,923.1 

19110 19111 

Net. Gen. Mille Net Gen. 
kWhx 101 kWh kWh lOC 10' . 

4,181.4 OJJ 4,249.0 

670 16 2 24.8 

- - 29.2 

880 252 4' 1 

207.1 10'5 599.3 

763 736 16 7 
" 

4,619 8 2.6 4.923 1 

Milia 
kWh 

15 9 

94.3 

1790 

421.1 

62.7 

3593 

24.5 

Mills 
kWh 

14.5 

51.8 

1240 

228.1 

58 r, 

219.0 

21.6 

Milia 
kWh 

1.4 

42.5 

550 

19.3 

4.1 

140.3 

29 

1912 

Net. Gen. rmna 
kWh)( 10' kWh 

3.319.3 34.7 

178 1360 

17.2 262.7 

42 551.8 

5830 59.9 

1.9 2,7800 

3,943.3 41.8 

1982 

Net, Gen. Mills 
lcWhx 10' kWh 

3,319.3 33.2 

17.8 570 

17.2 181., 

42 130.8 

5830 54.5 

1.9 1551 0 

3.943.3 38.0 

19112 

Net. Gen. Mills 
kWh x 101 kWh 

:.t319.3 1.5 

17 8 790 

17 2 81.& 

42 427.0 

5830 5.4 

1.9 t.2290 

~.943 3 38 
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~lesidual or ash-forming fuels have a relatively large effect 
on O&M costs The heavy ash content. contaminants (so
dium. potassium. !ead, etc.) always found in residual fuels 
(not necessc.trily c;rudes) require fuel treatml:!nt and periodic 
turbme washing and HRSG cleaning to restore power. These 
items add operational expenses because of additional per
sonnel. tre1atment materials. etc. It should be expecteo that 
when burning some residual fuels. ~he O&M cost will increase 
by two 'o tht·ee 'imes over burning natural gas. 

Overview-~~TAG Combined Cycle Plant Maintenance 

A planned maintenance program is essential to achieving 
the mherent economy. reliability and availability of the STAG 
combined-cycle power plant. 

The olan should include the following: 

• An understanding of the total plant environment 

• Proper training of O&M personnel 

• Regular inspect1ons 

• Adequate spare parts on site 

• Operating data-collection & analysis 

• Repair replacement of parts components when indi
cated by oparatmg data 

• Ut1hzat1on of iecommendat1ons guidelines by GE 

General Electric Company provides quality equipment wlth 
maintenance recommendat1ons for each power plant instal
la!ton However. it is the owner user who has the major impact 
upon the proper operatton ard mamtenar.ce of hts equipment 
The equipment's avatlab1hty reliability are a direct result of 
h1s operating and maintenance plans. A maintenance pro
gram. therefore, wh1ch opt1m1zes both matntenance costs and 
avatlablhty is vital to the owner. 

For max1mum effectiveness. the owner operator shou~d 
develop a general understandmg of the relationship betwes,; 
plant operation, types of inspections. spare parts planning. 
and the major factors affectmg equipment life. 

Maintenance Requirements-Gas Turbine 

Gas turbine parts reqUiring the most careful attention are 
the 'hot-gas-path" parts which Include combustion liners. 
trans1t1on pieces, crossfire tubes. turbine nozzles and buck
ets. The bas1c design and recommended maintenance of GE 
gas turbmes are oriented toward: 

• Maximum periods of operatron between overhauls 

• In place, on-site maintenance 

• Use of available labor for all disass,~mbly inspections 

In addition to the matntenance of the basic gas turbine. 
control devices and turbme auxiliaries require periodic in
spections and maintenance. 

The <\!quirements outlir,ed in the maintenance manual es
tablish a pattern o1 pia. med 1nspec.:tions and maintenance. 

6 

These start with very minor work at shorter intervals and 
progress to a major inspection (overhaul) after which the cycle 
is repeated. 

Operating Factors Affecting Maintenance 

The .-r:ajor factors having the greatest influence on the life 
pf gas turbine parts for any given turbine are: 

• Type of fuel 

" Starting frequency 

• Load cycle 

• Environment 

Type of Fuel 

The effect of the fuel on the life (or time between inspec
tion repair) of the combustion parts is associated with the 
radiant energy in the combustion process and the ability to 
atomize or treat various liquid fuels. Natural gas, therefore, 
which has the lowest level of radiant energy. will yield the 
longest parts life. Clean diesel fuels will yield Similar parts 
lives. Contaminants in a gas or distillate fuel system, however, 
can erode or corrode valves and fuel nozzles .• rqUJd hydro
carbons in gas fuels must be eliminated ~o ensunl! satisfactory 
operation and low maintenance costs. The combination of 
distillate fuels with ~mpuritles during transport must be avoided 
or provisions for treatment must be provided. The use of 
crude or residual fuels. which have high radtant energy and 
are mo;-e diffrcult to atomize. will result in somewhat shorter 
·parts hves than gas or distillate fuel. Contam1nants m the form 
of salts (sodium, potassium, etc.) in the fuel. if not removed. 
will affect not only combustion parts lives but also b!Jckets 
and. to some degree, nozzles in the form of hot corrosion. 
Contaminants in the fuel will also shorten mamtenance m
tervals. Thts is particularly true for liquid fuels in wh1ch d1rt 
results in accelerated replacement of pumps. metenng de· 
vtces. fuel nozzles. etc. 

Clean or properly treated fuels will mvanably result tn re
duced maintenance and extended parts life. ·r:uel treatment 
provided by GE effectively provides protect1on and longer 
parts lives. The treatment method varies with the type of fuel 
and contammants involved but generally cons1sts of purif1· 
cation systems for many light crudes, water wash systems 
for residual and heavy oils and, when required. vanad1um 
inhibition systems. Fuel-handling equipment 1s designed and 
sized to meet the specific fuel characteristics. Fuel monitoring 
equiprr.·:mt is also supplied which provides simple. accurate 
moni1o ·1ng of fuel r~;ceived at the s1te and delivered to the 
turbine. 

Starting Frequency 

Atttlo~gh most of the new STAG combtned-cycle power 
plant applications today are applied to base load duty (one 
:itart per 1 00 hours or greater) because- of th9ir h1gh effi
ciency. each start and stop of a gas turb1ne subJects the hot· 
gas-path parts to a significant thermal cycle. The gas turbtne 
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control system is designed and adjusted to minimize this 
effect (therefqre, these systems are less susceptible to cyclic 
damage than fossil plants); however, frequent starting and 
stopping does reduce pan.s lives. 

Load Cycle 

The load cycle of the g2s turbine, up to its continuous duty 
rating. will have little effect on parts life provided it does not 
require frequent, rapid large load changes which would have 
the similar effect of frequent starts and stops. Full li>ad trips 
should be avoided since their effect is to shorten hot-gas
path parts lives considerably. Corrective action should be 
taken immediately if this problem appears prevalent. 

Env~ronment 

The quality of the inlet air for the gas turbine can have a 
significant effect on maintenance if it contains abrasive or 
corrosive constituents. In the case of sbrasives in the inlet 
air, such as from desert sand storms, careful attention should 
be paid to proper maintenance of the inlet filtration system. 
Self-cleaning inlet air filters are a cost-effective. proven method 
for improved availability and lower maintenance costs for 
base-loaded units. 

If a gas turbine is to be operated in a corrosive atmos
phere, such as salt in marine, seashore. or earth deposits. 
close attention should be paid to the inlet arrangement to 
insure application of correct matenals and or protective 
coatings. 

KINDS OF INSPECTION 

General Electnc broadly classif•es its types of scheduled 
inspect1ons as "stand-by··. "operational data gathenng", and 
··atsassembly.'' The "operational data-gathering·· inspections 
are used as indicators of the general condition of th'e 
equipment and as a guide for plannmg the disassembly main
tenance program. These inspections are performed during 
start-up and when the unrt is running. The "disassembly" 
inspections are ~rformed when the unit is on standstill and 
includes the combustion. hot-gas-path and major overhaul 
inspections. ihey require d1sassembly of the turbme to vary
ing degrees. depending upon the type of inspectron. 

Stand-by Inspections 

Stand-by inspections apply to gas turbines used in inter
mittent ser-vice where stand-by reliability is of primary con
cern. This maintenance includes changing filters, checking 
oil and water levels, and checking calibrations. A periodic test 
run is an essential part of the stand-by inspection and, there
tore, for continuous-duty. base4oaded applications, the stand
by inspection loses its s1gniftcance. 

Operational 'Oata~athering Inspections 

A good maintenance program starts with recording infor
mation about the equipment during installation, initial oper-

OPERATING OAT A FOR OPERATIONAL INSPECTIONS 
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Figure 10 

ation, and after each iurbine shutdown or disassembly 
inspection. Data should be taken to establish normal equip
ment startup parameters, and critical benchmarks vs. t1me 
recorded from the initial start signal. GE STAG combined· 
cycle plants provide equipme:1t for the automatic pnntout of 
such data. reduc1ng the operational data-taking manpower 
requirements. A plot of these parameters will provide a bl'sis 
for judging the conditton of the control system. 

Deviations from the norm help pinpoint impending trouble. 
changes in calibration, or damaged components. Operatmg 
data of this type. shown in F1 , 0. should be recorded or 
printed out a nee each shitt. ~ he data should be ana
lyzed for abnormal trends. 

The genaral relationship between load and exhaust tem
peratures should be recorded and compared to prev1ous data. 
Variations in exhaust temperature spread should also be 
recorded. 

Excessive power loss. resulting from de1erioration of parts 
or leaks. may require disassembly of the turbine in order to 
restore power. Loss in performance. however, may onl~· be 
due to fouling of the compressor which can be restored by 
on-line cleaning. 

The vibrat1on level o.f the unit should be observed and 
recorded. Small changes will occur for vanous operatmg con
ditions; however, large changes, or a cont1nuous. increasing 
trend, are indications that corrective ac.11on is required. 

The fuel system sho~1ld be observed for fuel use vs load. 
Fuel pressure through the system should be monitored. Pe
riodic checks should be made of the fuel quality entenng the 
turbine to insure contaminants are not prevalent. particularly 
those that can cause hot corrosion of hot-gas-path parts. 
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Disassembly Inspections 

Bores coping 

To aid in maintenance-plann;ng and a possible reduction 
of mamtenance costs and longer Intervals between sched
uled turbine inspections. GE recommends borescoping of lhe 
turb1ne. Borescoping can be very useful in planning future 
parts requirements or repa1rs needed. as well as the timing 
for the next scheduled mspection. General Electric gas tur
bines have built-in borescope capability which consists of 
holes machined into the outer casing at strategic positions. 
This feature allows borescope examination of crit1cal parts in 
both the compressor and the hot-gas-path. 

To support these inspections, GE has published descrip
tions of the borescope technique. GE Fteld Engineers have 
also been tramed and equipped to pertonn borescope in· 
spect1ons and to report and 1nterpret the results. 

Borescope inspections cannot replace the need for visual 
inspection and nondestructive testing. Nevertheless, the ju
dicial use of th1s technique can reduce maintenance cost by 
extending inspection intervals and overhauls to a "need-to
do" point in time rather than on an elapsed time or fired-hours 
basis. 

The early review of the hot-gas-path parts can be helpful 
tn estabhsh1ng replacement part requirements in advance of 
need. particularly for thf· hot-gas-path a_nd major inspections. 
Hot-gas-path parts, visible with borescope, are described in 
Table IV and F1g. 1 1. 

Combustion Inspection 

The combustion 1nspect1on is a relatively short disassem· 
bly mspect1on of the combustion liners, transtt1on pieces, fuel 
nozzles, cross-ftre. tubes, and retarners, spark plug assem
blies. flame detectors and radtat1on shtelds During a com· 
bustion inspect1on. both a borescope and visual inspection 
should be made of those areas accessible by these means. 

B 

&J•c"o .. ._._ 
~ ·-·... -
e -u•- 6CCI1a _,-

BORESCOPE INSPECTION 
ACCESS LOCATIONS 

115700'1 HEAVY DUTY 
OAS TU"IINE 

• WCOOIOA.O• ..... &CCII Ia IAOOIT- 11Af~ • llO.I:nU. 

Figure,, 

TABLE ~V 

BORESCOPE INSPECTiON AREAS 

Access Location 

Compressor Case 

·Fuel Nozzles Hole & 
Combustion Wrapper 

Turbine Case 

MS 7001 and 9001 

Stages 1. 12 & 17 Stator 
and Rotor 

Liner & Transition Pieces 
First Stage Nozzle 

Leading Edge 

1. First-stage trailing 
edge & third-stage 
buckets leading edge. 

2. First-stage t;>uckets 
trailing edge & 
second-stage nozzle 
lead1ng edge. 

3. Second-stage nozzJf,· 
trailing edge & 
second-stage bucke•: 
leading edge. 

4. Second-stage buck{!t 
trailing edge & thtrd 
s~age nozzle leadin 1 
edge. 

·use flexible fiber·-opttc borescopic only 

It is recommended that one complete set of repaire j new 
hardware be kept on site to in~ure that units can be ret· ..:med 
to service in the shortest possible time. Figure 12 illus 1rates 
the sectson of a typical unit that is disassembled for a com
bustion inspection. Figure 1 3 describes the work sco~. e as
sociated with a combustion inspection. Combustion linei '; and 
transitron pieces should be replaced wit.h new or re~:aired 
parts. Fuel nozzles should be cl&~ned or replaced. Afti •r the 
unit is returned to service, the removed hardware Cc: n be 
inspected and repaired as necessary at a qualified o~ '-site 
GE repair facility. 

Hot-Gas-Path Inspection 

The hot~gas-path inspection mcludes 1tte...L:ombustio• ~ in
spection and a visual insoect-" ~;,.o!..turbini nozzles and b .I.Ck.· 

·ets. The top half of th tu , lQ.Lfl 
_ ot-gas-path inspection. Referring back to Ftg. 'i2, this i lus

trates the sectson of a typical tsnit that is dtsassemblec for 
hot-gas-path inspection. Figure 14 illustrates the type of Y1ork 
scope required. 

The on-site av:ailability of a set of combustion hardware 
and first stage nozzle will minimize the inspection outage. 
The parts removed can be inspP.cted and repaired at a qt tal
ified facility and returned to the user's inventory. 
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MS6001 SIMPI.E..CYCLE, SINGLE SHA" 
tiEAVY.OUiY GAS TURBINE 

Figure 12 

Major Inspections 

Major inspections should be scheduled in accordance with 
General Elecinc·s recommendations or may be modifietj by 
the results ot previous inspections Th~ work scope of a major 
inspect1on (F1g. 15) includes that of a combustion tnspection 
and tn the laying open of the complete turbme at the honzontal 
joints. as ind1cated (refer 10 Ftg. 12). 

"fhe ftrst-stage nozzle is eltp-osed to the dtrect d1scharge 
from the combusttor· process and is subjected 1.0 the h:ghest 
temperature. Normally. nozzles can be repatred several tames 
t0 extend their hves Generally, the dec1sion to repair or re
place ts made at the time of the previous hot-gas-path tn· 
spect1on. Stm!larly. a decis1on relative to having a set of first
stage buckets on s1te for a hot-ga.s-path or major inspectton 
can be mad-e on the basis of past inspections. Data from 
previous i1'1::-;>ections help determine the rate of wear or de·. 
tP.'rtorat1on. thereby making part li1e predictions more accurate 
and allo·:-.rmg adequatt} ttme to plan for the next outage. 
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TYPICAL COMBUSTION INSPECTION WORK SCOPE 
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lnspi!ction lnterv.111s 

G111Ut 

Based upon a wide variety of actual operating experience. 
GE has developed inspection interval criteria to be used as 
gUidelines. 

Table V lists recommended inspection intervals and esti· 
mated down time ior current production gas turbines used in 
a STAG combined-cycle plant for base-load service:. burning 
gas. distillate and heavy fuels. With experience. however. the 
maintenance planner should take advantage of system fie>.· 
ibility by ad!u$ting maintenance intervals to suit system re
qUirements, work crew avai!abiiity: and ~imilar f~c;tors. 

A well-planned maintenance program insures ant1c1pattng 
the needs of the equ1pment and IS tailored to meet the re
quirements of the STAG eornbineel.-cycle system for availa
bility. reliability and maintenance cost GE technical direct ton 
is available to help plan and direct the maintenance work that 
will ultimately reduce downtime and labor costs. 

TYPICAL MAJOR INSPECTION WORK SCOPE 
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TABLE V 

RECOMMENDED INSPECTION INTERVALS 
AND 

ESTIMATED DOWN TIME 
Base load 

1 Start Per 100 or More Fired Hours 

Inspection Fuel 

MS6001 

F. H. O.T. 

Combustion G I 8 64 . D 8 64 
Cor R l-3 30 

XP-6 64 
' 

H·G·P G 24 160 
D 24 160 

Cor R 10-14 16G 
I 

Major G 48 320 
D 48 320 

Cor R 20·28 320 

It is difficult to estimate the number of manhours required 
for each type of inspection. primarily because of the wide 
range of experience. productivity and working conditions that 
exist around the world. Based upon the assumptions in Fig. 
16, howevei, such as use of an average crew oi work~r$ in 
ttle Un:ted States with trade skill, but ~ot necessarily direct 
gas turbine experience. all parts available, i.e., no repair tame. 
an estimate can be made as shown in Table V. 

Steam-Side Equipment 

The steam-side equipment in GE STAG combined·cycle 
plants consists of the HRSG. steam turbine, pumps. valves, 

·-
Fired Hours x 10 ' & 

Estimated Down Time-Hours =-- - -
MS7001 MS9001 

j-1. 

F. H. D.T. F. H. D.T. 
I 54 8 ' 64 8 I 
I I 

8 64 a· I 64 I ~-3 :30 l-3 30 
XP-6 64 XP-6 I 64 

l -. 
24 160 :!4 160 
24 160 24 160 

10·14 160 10-14 160 

48 320 48 320 
48 320 48 

I 
320 

20-28 320 20-28 320 

etc. and has maintenance requirements normally re~_,red in 
a fossil-fired steam plant except for the HRSG. wh:ch ts un
fired and requires substantially less maintenance ttlan a fired 
boiler (the major marntenance item in a convent1onal plant). 

Like the gas turbine. the HRSG should have regular in
spection criteria and interVal$ established. These criteria will 
depend upon the operating cycle, load duty, water and steam 
condit!Ons and environmental faclors that effect the various 
components. 

One of the most important considerations for both the 
HRSG and ~he steam turbine is maintaining proper water 

TABLE VI 

HRSG ·s- T SO YPE F INSPECT!~ /1.tt% 
Types of Inspection / Y / /,7· 

Systems & Components Standby Operational Voisassembly Remar~s 
/ 

Economizer, Evaporator No Yes.~ Yes qo Check pumps & valves for proper 
Superheater No Ye~ Yes '\0 operating steam drain for proper lev-
Steam Drum No Yes Yes (pO els: check circulating pumps for 
Pumps Yes f Yes Yes .~ cle.anliness; record operation param· 
Valves Yes Yes Ye.s eters; check water chemistry tW1ce 
Gauges Yes Yes Yes per shift: chedt. ducting & JOints for 
Switches Yes Yes Yes leakage: inspect tubes & repair 
Duct v.brk Yes Yes Yes leaks: check tubes for same & de-
E::tpansion Joints Yes Yes Yes posite buildup & Flean pe~10<j,1cally: 
Activators Yes , Yes ~ Yes \ hydrostatiC test e•,ery two years: do 
Dampers 

. 
Yes~ all repairs dunnrJ gas turbtne outage . Yes Yes . - -
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INSPECTION ASSUMPTIONS 

e OI .. EC:T L&IOfl • NO SUfiE .. VISIOIII 

• NO .. EP&!I'I T .. l • RE~L&CEIIiENT a~t. Y 

e A~ ,.&fliTS &V&~&IL! 

e A!.L NECESS& .. T TOOLS AYAil.&ILl 

• CREWS WIT" &YE"ACif TIUDf Sllll.L 

• FLANGE·TO•f'UUfGf ONLY 

• INS~£CTION tU.S IEEN "ltE,.L.ANNED 

Figure 1S 

chemistry. Successful operation of the steam generating 
equipment depends on the proper control of feedwater and 
operating variables to assure freedom from scale fo~ation 
and corrosion of water and steam surfaces.!'fhe pres€·nce of 

(-oxygen. oii, grease. high alkalinity should be contir.,uously 
·-,nonitored and prompt corrective action taken to eliminate r such anomalies when they occur. Silica carryover will present 

1
a particular problem on superheater tubes and steam turbine 

• blading. Samples of water should be taken from a conttnuous i blowdown connection in addrtiOO to taking continuous samr 
pies of the saturated steam leaving the steam turbine. Sam
-;mng and determination of boiler water conditions can be 
made according to the methods in American Society for Test~ 
ing & Materials (ASTM) special Technical Publication No. 148. 

All boilers are susceptible to developing ·~ube leaks. AI· 
though the design of GE HRSG's minimizes this problem. if 
such leaks do occur. they sm1uld be corrected as soon as 
possible to preclude damage to tubes and other elements of 
the HRSG. In general, HRSG tru:.pections can be dtvided into 
three types-standby. operattorn.'l and disassembly. 

Table VI reflects the types of inspections and general 
mamtenance cons1derat1ons dunng these inspections Table 

TABLE VII 

HRSG PARAMETERS 

Ambient temperatures 
Relative humidity 
Feed water flows and temperatures 
Steam flows. temperatures, pressures 
Drum pressures 
Total solids in drum water 
Saturated ~team solids 
Blow down flvw 
Stack temperature 

VII indicates the type of parameter data that should be re
corded and analyzer on a regular basis on the HRSG. 

Stenm Turbine 

The proper maintenance of the steam turbine in a GE 
STAG combined-cycle plant is the same as that which is 
normally required of a steam turbine in a fossil-f1red plant. It 
is good pract1ce. however. as indicated in Table VIII, for a 

~sassembly inspectJon after the 1•rst year of operat1on to 
~ permit the internal evaluation of the unit. This inspect1on will 
· allow time for .corrective action (if needed} to be taken before 
an apnormal situation progresses to impact rehability. per
formance and or require expens1ve downtime. Table IX re
flects the operating parameters that should be recorded and 
analyzed on a periodiC basis for the steam turbine. 

Generators-Steam and Gas Turbines 

Although generators. in general. do not require a great 
deal of maintenance. there are several things that can be 
~one to insure trouble-free operat1on. Shown in Table X are 
the ty-p~s of applicable inspections related to the maintenance 
of both·~ gas turbme and steam turbine-generators. Table 
XI provides the ~pe of operat1onal parameters wh1ch should 

TABLE VIII 

STEAM TURaiNE 

Types of Inspection 

Systems & Components Standby Operational Disassembly I Remarks 

Shells No Yes Yes I Check for leakage. record perform-
Bolting . I No No Yes ance parameters. complete first d1s-
Diaphragm No No Yes I assembly inspection at end o! f:r::.. 
Valves No Yes Yes years operat1on. 
Lube System No Yes Y~s 
Bear'"gs No No Yes 
H; Sys1em When Available No Yes Yes 
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be recorded and analyzed on a regular basis for trends that 
could indicate impending problems requiring corrective action 
at the next outage. 

STAG Combined-Cycle Control Systems . 
GE STAG plant control systems are configured to provide 

basic functions: 

• Automatic manual sequencing 

• Automatic manual process control 

.. Plant protection 

A wide range of plant control automation may be selected 
when buying a STAG combmed-cycle plant. It is possible to 
start up a complete STAG combined-cycle plant by pushing 
& single button. Numerous parameters are recorqed auto
matically, totalized and or displayed. The data acquisition 
system assoc1ated w1th the GE STAG combined-cycle plants 
will print out. upon request, those parameters which in older 
plants had to be recorded by hand. In order to reap the 
beneftts built into the automation of the plant, it is necessary 

Parameters 

TABLE IX 

STEAM TURBINE 

Bearing oil inlet and di~·:11arge terr.peratures 
Inlet steam pressure 
Steam pressure 
Extraction of first stage shell pressure 
Vibration 
Shell meter temperatures 
Differential expansion 
Exhaust pressure or vacuum 
Hydraulic pressure 

to have trained maintenance and operating personnel. Com
ponents such as senstng dev1ces and regulating valves should 
be inspected regularly and maintained properly. Control valves, 
pressure and temperature devices. gauges. and control panels 
should be checked monthly by qualified personnel. Downtime 
can be reduced by having adequate spare parts on hand. 

TABLE X 

Systems 

Gas Turbme 
Steam Turb1ne 

Controls (Panels 1Consoles) 
Station 
Gas Turbine 
HRSG 
Steam Turbine 

12 
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INSPECTION TYPES AND GENERAL REMARKS 
FOR THE INSPECTION OF GENERATORS 

Types of Inspection 

Standby Operationnl I Disassembly I Remarks 

Yes Yes Yes I Check for leaks~ record performance 
Yes Yes Yes j parameters. After first year's opera-

tion. at a minimum, the top end 
· shield should be removed and a bore-

scope and cleanliness check made. 
Meggar and polarizai:!:.:i:-~ tests should 
also be pertormed. Some manufac-
turers may recommend field removal 
at this ttme. Future inspections will 
depend upon usage and deteriora· 
tion of performance parameters. D1s-
assembly inspections should be 
performed while the gas turbine or 
steam turbine is undergomg a,, ex-
tended outage inspection. 

Yes Yes No Check for proper functionil"lg: replace 
Yes Yes No cards and'or devices not functtomng 
Yes Yes No properly; troubleshoot as required: 
Yes Yes No vacuum cabtnets periodically; check 

controls for r.~librat1on at least once 
a year and mort> often when 
possible. 
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Parameters 

Output voltage 
Phase current 
VARs 
Field voltage 
Field current 

() 

TABLE XI 

GENERATORS 

Stator temperatures 
kWh total 
Load using kWh meter disk 

Vibration Data; 
Gas turbine and generator plus gearing. coupling, 
etc. 

General: 
Lube, levels 
Cooling water levels (if applicable) 

Hydraulic pressure 
Generator cold·gas te!Tiperature 
Generator armature winding temperature 
Generator field winding temperature 
Collector and excitor (if applicable) 
Brush wear 

SUMMARY 

An analysis of the O&M costs for a power plant provides 
a good indication as to the quality of the equipment purchased 
and, to a large degree, the operation and maintenance prac
tices of a given utility. 

O&M costs normally represent a small portion of the total 
plant operating co~t. The benefits, however, of using proper 
maintenance. pia• .ning, and equipment with trained person
nel and using adequate operating procedures far outweigh 
the cost involved. Proper matntenance will provide max1mum 
plant availability and reliability. 

General Electric STAG combined-cycle maintenance cost 
data show similar values to those observed for conventional 
fossil plants. On natural gas, STAG combined cycles typically 
have lower O&M cost; while on heavy fuels. the costs are 
somewhat higher. At the current cost of fuels, however, the 
efficiency and a·1ailability «dvantages of combined cycles are 
the dominant economic factors for consideration. 

This paper has described the types of recommended O&M 
schedules and procedures for optimum plant periormance. 
General Electric personnel will be pleased to provide addi
tional infoilTlation or assistance in the development of a main
tenance schedule or resolution of a maintenance problem. 

'" ' .. ,_.~,---.... ,,_,_$_;=·-· ·······-··--· ··-. 
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To Convert 

acres 
atm 
atm 
bars 
bars 
Btu 
Btu 
Btu/h 
Btu/h 
Btu/h 
Btu/hp·h 
Btu/hp-h 
Btu/kWh 
Btu/kWh 
Btullb 
Btu/lb 
·c 
·c 
cm3 

cm3 

•F 
ft 
ft2 

~~3 

ft3 

tt-lb 
ft·lb 
ft/min 
ft3/min 
ft3/min 
gal 
gal/min 
hectares 
hp (U.S.) 

-~- . 

·-· -. _ .... _____ • ~ .. l 

CONVERSION FACTORS 
~ 

The following is a list of conversion factors most 
commonly used for gas turbine performance. 

To Multiply By To Convert To' Multiply By 

hectares 4.047 X 10- 1 hp (U.S.) hp (metric) 1.014 

kg/cm2 1.0333 in. em 2.540 
lb/in.2 1.47 X 101 in. mm 2.54 X 101 

atm 9.869 X 10- 1 
in.2 mm2 6.452 X 1Q2 

lb/in.2 1.45 X 101 
in. of mercury kg/cm2 3.453 ; •. 10-2 

J (joules) 1.055 X 103 
in. of water 

! 
kcal 2.52 X 10- 1 

(at 4 ·c) kg/cm2 2.54 X 10- 3 

kcal/h 2.520 X 10- 1 

kJ/h 1.0548 
in. of water 
(at 4 ·c) lb/in.2 3.613 X 10-2 

W (watts) 2.931 X 10- 1 

kcal/kWh 3.379 X 10- 1 J Btu 9.486 X 10- 4 

kJ/kWh 1.4148 kg Jb 2.2046 

kcal/kWh 2.5198 X 10- 1 kg/cm2 lb/in.2 1.422 X 101 

kJ/kWh 1.0548 kg-m ft·lb 7.233 

kcal/kg 5.555 X 10- 1 kg/m3 lb/ft3 6.243 X 10- 2 

kJ/kg 2.3256 km miles (statute) 6.214 X 10- 1 

•F (°C X 9/5) + 32 kW hp 1.341 

K ·c + 273.18 I ft3 3.531 X 10- 2 

ft3 3.531 X 10-S lb kg 4.536 x ,o-, . 
in.3 6.102 X 10- 2 Jb!in.2 kg/cm2 7.03 x ,o- 2 

·c ( •F- 32) X 5/9 lb/in.2 Fa 6.8948 X 103 

m 3.048 X 10- 1 lb·ft2 kg-rri2 4.214 X 10- 1 

m2 9.29 x ,o- 2 1/min tt3/s 5.886 x ,o- 4 

I {liters} 2.832 X 101 lim in galls 4.403 X 10- 3 

m3 2.832 X 10- 2 m ft 3.281 

Btu 1.286 X 10- 3 m2 ft2 1.076 X 10.1 

kg-m 1.383 X 10- 1 m3 tt3 3.531 X 10i 

km/h 1.8288 X 10-2 mile (statute) kiTl 1.6093 

lis 4.720 X 10- 1 tons (metric) k~l 1.0 X 103 

m 3/min 2.832 X 10- 2 tons (metric) lb 2.205 X 103 

m3 3.785 X 10- 3 w Btu/h 3.4129 

1/s 6.308 X 10-2 w BtLI/min 5.688 x ,o- 2 

acres 2.471 w ft-lb/s 7.378 X 10- 1 

kW 7.457 X 10- 1 w hp 1.341 X 10- 3 

~ -
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1983 GAS TURBINE REFERENCE LIBRARY 

GER-3400 ST A j Combined-Cycle Operating Experience GER-3421 Ad .. ·anced Materials and Coatings 

GER-3401 ST A:::; Combined-Cycle Product Une GER-3422 GE MS7001 Hta\'Y·Duty Cia$ Turbine 

GER-3402 ST Aw Combined-Cycle Plant Engineering and GER-3413 Electric Utility Gas Turbine AJ)plications 
Construction M~emmt 

GER-3424 Aircraft· Deri\'ath e Maintenance. Practices 
GER-3403 Steam Turbines for 5T AG Combined-Cycle Power 

GER-342.5 GE LM.5000 .-\.irc:raft-~ri..,·ath·e Ga.:; Turbine Systems 
System 

GER-3404 Heat R«ovtf)' Steam Generators for STAG 
Combined-Cyc:le Plari._ GER-3426 GE Mark I\' SPEEDTRONIC Control System 

GER-340.5 Controls for STAG Combined-Cycle Planu GER-3427 GE Data-Tronk Information and Control System 

GER-3406 STAG Combined-Cycle Po\:. ;!r Systems Reliability GER-3428 Fuels Flexibility in Heavy-Out) ~ Turbines 

OER-J407 STAG Combined-Cycle Power Systems Opera\tion GER-3429 Meeting the Quality Commitment with Experience 
and Maintenance and Technology 

GER-3408 STAG Combined-Cycle Fuel Flexibilit~ and GER-3430 Industrial ~~ Turbii!e Cogeneration Application 
Economic E\·aluation Considerations 

GER-3409 STAG Combined-Cycle Plants in Po~er Genemtion GER-3431 GE LM~SOO . .6Jrc:raft-Derh·ati .. e 9as Turbine System 
Planning Analysis GER-343:::! GE MS9CXX> Hta\) -Duty Ga.s Turbine 

GER-3410 Combined-Cycle Repo .. ering Mecham.:-!> and 
GER-3433 Applic-ation of Gas Turbines in the Proces!> Industry Economics 

GER-~411 STAG Combined-Cyck System Econom1~ 

GER-3412 Hea\·y-Duty ~Turbine Maintenance Pra~i~e.s 

GER-3413 GE MS600l - Hea\·y-Duty Gas Turbine 

GER-3414 Ga~ Turbine Pans and Performam:e t:pdate 

GER-~41.5 Gas 7urbine~ in Mechani;:a] Dri\e Appli.:a:•on~ 

GER-.3416 GE Compressors for Pipeline and 
Process Appli(:ations 

GER-3418 Generators for Ga~ Turbine Apphcatiom 

GER-3419 Gas Turbine Inlet Air Treatment 

CANADIAN GENERAL ELECTRIC COMPANY 
1900 Eglinton A\,enue, East 

Scarborough, Ontario, Canada 

GER-34~ 

GER-~·13S 

GER-3436 

GER-343i 

GER-3438 

GER-3439 

GER-34SI 

Ro."'ent De\'elopmen~ and Design Philosophy for 
Hta\'~·Dut~ Ga~o Turbine!. 

GE Gas Turbine Multiple..Combustion System!. 

Project Managernem Concepts 

Performance Chara.:terisucs 

Liquid Fuel Treatment Systems 

Coal-Fired STAG Combined-Cycle Appli~atiom 

Legislation and Regulatiom Aff«ting 
Cogeneration 

GENERAL ELECTRIC COMPANY 
International Trading Operations 

~\70 Lexington Avenue 
New YSlrlt City, New York 10022 USA 

GAS TURBINE DIVISION 
GENERAL ELECTRIC COMPANY 

SCHENECTADY, NEW YORK 12345 USA 
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4. QUESTIO.E 

b) Basis and supporting data for the portion of O&M 

costs represented by "in-house parts repair" and 

the effect it had on total fixed O&M costs~ 

RESPONSE 

Telephone contacts of several Alaskan utilities 

revealed that significant in-house repair practices 

were being utilized in the overhaul and maintenance of 

their combustion turbine generators. This was most 

notably reflected in the Alaska utilities' practices 

regarding the repair and refurbishment of combustion 

turbine replacement parts. In the Lower 4a; utilities 

regularly rely on the original equipment manufacturer 

to provide these repairs. 

The Alaskan utilities contacted were Chugach Electric 

Association, and Golden Valley Electric Association, 

and Anchorage Municipal Light & Power Company. 

Anchorage Municipal Light & Power Company reported 

replacement and repair of the following combustion 

· turbine parts through their own in-house repair 

capabilities: 

32. 



1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1~. ' i 

J 

. I
. 

I) J 

l ll j l 
! 1 

.J 

II 
J ,II 
I• I 

I li· l ' u 
l 

II 
t I 
{ 

~'· · .. ·-'i 0 ., . 0 

Combustion liners and transition pieces 

0 Compressor stationary blading componen-ts 

0 Hot parts ~tationary components 

0 First and second .stage nozzle repair 

Replacement and repair of these parts through in-house 

practices accounts for app~o~imately 50 percent of the 

total cost of each co~ustion turbine overhaul, with 

in=hcuse repair senerally less costly than manufacturer 

repair. Also, in-house repair is normally a fixed cost 

while ma:n\lfacturer repair is nofmally a variable cost. 

A comparison of the O&M costs from the License 

Application with those of the Power Authority DEIS 

comments - Appendix I show a marked shift of cost from 

the variable to the fixed component as a result of 

t k . th . . h . f . . ~ - t' a 1ng 1s 1n~ ouse repa1r unct1on ~n~~ aacoun • 

Assuming a simple cycle unit operates at a 20 percent 

plant factor, total (fixed plus variable) O&M costs 

would be reduced by about 27 percent due to in-house 

maintenance. A reduction of about 19 percent wollld 

occur for a combined cycle unit as!3uming an 8 0 percent 

plant factoro 

33. 
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4. QUESTION 

c) Equipment manufacturers data and related APA 

inputs used to justify the changes in the thermal 

cycle conditions and auxiliary power requirements 

which led to the changes in simple cycle gas 

turbine and combined cycle heat rate data. 

RESPONSE 

The calculation for plant performance used in the Power 

Authority's DEIS comment was based on informal contacts 

with turbine manufacturers. Subsequently, formal 

documentation was requested from GE, which resulted in 

some minor revisions of the original data. These 

revisions are found in the attached letter to Ebasco, 

dated October 19, 1)84. (Attachment 4c.l) In that 

letter, GE documents the heat rate of the simple cycle, 

ISO ratings and auxiliary loads for both simple and 

combined cycle un5ts. Since the basis of the letter .; C:" _,_ ... , 

expressed in lower heating values than those used in 

the DEIS comments, the following corrections must be 

made to compare the number. 
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Heat Rate (LHV) Correction Factor Heat Rate (MHV) 

10,610 X 1.11 11,777 

The above number is at ISO conditions. At the average 

annual temperature of the Cook Inlet (33°F), the Yating 

would be approximateiy 11,660. 

The combined cycle data is taken from a GE publication 

entitled "STAG Combined Cycle Performance Data." In 

that publication, the following heat rate is given. 

Heat Rate (LHV) Correction Factor Heat Rate (MHV) 

7,620 }!: 1.11 8,458 

The actual output of a combined cycle machine is 

dependent upon detailed auxiliary power requirements 

and the condenser back pressure of the steam cycle. 

Because an Alaskan unit's condenser will likely be air 

cooled, the outpu·l:. of the power plant will not be as 

efficient. New performance calculations at 33°F have 

not been completed for the combined cyt.~le, based upon 

the revised data. However it is safe to assume that 

the valve used in the latest analysis is optimistic 

with respect to plant performance. Hence, it fav~rs 

the thermal alternatives in a comparison with the 

Susitna Project. 
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4o QUESTION 

d) A copy of the Alaska Public Utilities Commission ruling 

requiring a 20-yea~ life for combustion turbines and 

justification for ~ 40-year life for transmission 

facilities. 

RESPONSE 

There is no formal Alaska Public Utilities Commission 

(APUC) "ruling" requiring a 20-year useful lifa for 

combustion turbines. The Po~ver Authority's statement 

in the DEIS was based upon the fact that in recent rate 

filings with the APUC some Alaska electric utilities 

have proposed depreciating their combustion turbines 

over 16 2/3 years. Based on these filings, the Power 

Authority established the 20-year estimate noted in the 

DEIS. 

The Power Authority has confirmed the validity of its 

20-year useful life estimate for combustion turbines in 

discussions with APUC staff engineers. In those 

discussions, the APUC staff has indicated that the 

30-year useful life typically assigned a combustion 

turbine in the Lower 48 is inapplicable for Alaska, 

where combustion turbines are operated as base-load 

36. 
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The Power Authority believes that the Lower 48 

concensus of a 50-year economic lifetime for 

steel-towered transmission facilities, is inappropriate 

for Alaska, due to the extreme climate of Interior 

Alaska. Thus, the expected service of steel-towered 

transmission facilities has been reduced to ~0 years 

for use in Susitna economic analyses. 
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QUESTION 

Copies of the Power Authority/Harza-Ebasco detailed 

estimates of Susitna O&M which were used to justify the 

reduced Susitna O&M cost. (This pertains to the 

revised hydroelectric parameters as discussed in Volume 

3, Appendix I of the Power Authority's comments). 

RESPONSE 

The Power Authority's original estimate of the Susitna 

operation and maintenance costs was presented in 

Table D-5 of the License Application, and is attached 

hereto as Attachment 5.1. The License Application 

scheme was based on full staffing on-site at both the 

Watana and Devil Canyon power plants for the life of 

the project. In conjunction with the project design 

refinements, the Power Authority has re-evaluated the 

Susitna operation and maintenance costs. The revised 

estimate is presented in Attachment 5.2. 

The primary reason for the reduction in cost is a 

revised approach to the project operating and 

maintenance staffing requirements. Review of current 

practice by the u.s. Bureau of Reclamation indicates 

that full staffing on-site is neither warranted nor 

,• 
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desireable for Susitna. The Power Authority recognizes 

the need to have an adequate ~taff on-site during the 

initial start-up and shake-down period for the Susitna 

power plants. However, after an es;timated four--year 

break-in period, it will be desireable to move the 

Susitna operations center to ·a loc?tion better suited 

for dispatching the project power and energy. 

It has been suggested that Willow might serve as the 

ultimate control point. Since it is closer to the 

power purchasers and users, the Susitna operation can 

better respond to changes in system load requirements. 

Also, the costs of maintaining staff at Willow will be 

less than staffing a remote site such as the Watana or 

Devil Canyon power plants. 

The proposed staffing scheme which is the basis for the 

revised cost estimate is shown in Attachment 5.3. The 

initial staffing required at the powerplants has been 

reduced based on a more refined estimate by the Power 

Authority. Attachment 5.4 provides the unit prices 

applied to the staffing set forth in .Attachment 5.3, 

thus providing the labor costs presented in Attachment 

5.2. 
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With respect to Attachment. 5. 2, labor costs for Power 

Transmission and Townsite Operations a:t"e estimated 

based on the staffing shown in Attachment 5.3 and the 

annual costs shown i11 Attachment 5. 4. The expense 

estimates for Pow·er Transmission and Contracted 

Services are unchanged for the initial staffing at 

Watana and Devil Canyon. The eventual expense for 

Power Transmission is estimated to be the same as the 

Watana initial expense. The eventual expense for 

Contracted Services is estimated to be the Watana 

initial expense plus an additional $150,000 annually. 

This additional amount rep:resents an allowance for 

special contracted services estimated on the following 

basis: 

0 crew of 10 workers; 

0 avera9.e annual cost of $60,000; and 

o. services required :3 months out of the year on 

average .. 

Hence: 

10 X $60,000 X 3/12 - $150,000 

The estimated expenses for Townsite Operations are 

reduced to reflect the reductiun i'l initial staffing 

requirements on-site. In Attachment 5.2 eventual 

41. 
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expenses for Townsite Operations are estimated to be 

tb~ same as the Watana initial expense. Estimated 

costs of operation and maintenance related to 

Environmental Mitigation were not increased for 

addition of the Devil Canyon development. Hence, 

$1,000,000 annually was used for both Watana alone and 

combined project operation. This effectively reduces 

the License Application estimate by half for combined 

operation mitigation. Contingency on the estimate has 

been increased from 10 percent to 15 percent, providing 

a higher margin for uncertainty in the estimate. The 

allowance to replace community facilitias has been 

eliminated. 

Note that the Susitna O&M costs presented at the bottom 

of Table 8-2 (Appendix I of the Power Authority's 

Comments on DEIS) are in 1983 dollars (See Attachment 

5.2). These 1983 values were deflated to the 1982 

price level for use in the economic analysis. 

' 
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Attachment 5.1 

TABLE D.5: SUl~RY OF OPERATION AND MAINTENANCE COSTS 

~ ~- .. 

Power & Transmission Operation/ 
Maintenance· 

Contracted Services 

Permanent Townsite Operations 

Allowance for Environmental 
~1i tigation 

Contingency 

Additional Allowance from 2002 
to Replace Community Facilities 

Total Operating and Maintenance 
Expenditure Estimate Power 
Development and Transmission 
Facilities 

(1) Incremental 

~· ...... .. .. ,··---·-···· . ,. ···-··---· JIM 

WATANA 
($000 's Omitted) 

Expense 
Labor Items Subtotal 

5330 990 6320 

900 900 

540 340 880 

1000 

900 

400 

WATANA 10,400 

.. '"2 .... .. llllll 
[~~-,_ 

', 4T < -

DEVIL CANYON! 
($000 • s Omitted) 

Expense 
Labor Items Subtotal 

1920 500 

480 

120 80 

DEVIL CANYON 

liiliillililllt 
~ IIIII -

2420 

480 

200 

1000 

500 

200 

4,800 

lliill' ~ 
-~-·--.., _,_,..___...-""' ·:--·~-.v-

r 

• t 
f 
l 

1 

1 I 
l 
~-il-!fi??$ 

~ 
1 



':· 

l Jl 

Labor 

Power Transmission 3300 
. 2/ 

Contracted Service~ . 

Tbwnsite Ope~ations 625 

Environmental Mitigation 

Contingency ( 15%) 

Total, January 1982 
dollars 

Escalation to 
1983 dollars (6%) 

Total 1 January 1983 
dollars 

SUSITNA HYDROELECI'RIC PRa:r:ocT · 
OPERATION AND MAINrENANCE COST ESTIMATES 

($1000/yr) 

Initial/ 
Watana-

Initial 21 Devil Canyon--: 
Expenses Subtotal Labor Expenses Subtotal 

990 4920 625 500 1125 

900 900 480 480 

180 805 400 55 455 

1000 --
1045 310 

8040 2370 

480 140 

8520 2510 

Attachment 5. 2 

Eventual 
Total Project 

Labor Expenses Subtotal 

2470 990 3460 

1050 1050 

285 180 465 

1000 

895 

6870 

410 

7280 

1f For first 4 years of operation of each development. 
y Includes annual rr.aintenance services, major maintenance overhaul, helicopter service 1 and road 

maintenance. 
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Superintendent 
Assistant 

Chief Admin. 
Clerk/Typists 

Operators 

Maintenance 

Line Crew 

Townsite 

Subtotal 

Total 

PROPOSED PROJECT !~NPOWER 

Initial 
Devil 

Watana Canyon Willow 

1 
1 1 

1 
3 2 

21 

25 8 1 

5 

11 7 

80 7 

87 

P .. ttachment 5. 3 

Eventual 

Site Willow 

1 
1 

1 
l 3 

14 

17..!/ 1 

5 

5 

24 25 

49 

..!/ With support of 10 technicians on site about 3 months in 
each year included in contracted services. 
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Attac!unent 5.4 

SUSI'l'NA OPERATICN AND !-~ LABeR ca;TS 
BASIS FOR REVISID :ES"l'J'Mr\'l'E 

Sta.ffjng Pequirenents ' Associated Costs 

Initial Eventual 
Position No. $1000/yr. ...,No......._. ____ .... sl...,O;..;,O.;;.O/..,.yr~· 

SUperintendent 
Assistant 

Chief/Mnin. 
Clerk/Typist 

~tors 
Chief 
Shift cpe...'Cltors 

$561000 
47'.?500 

35,00~1 
22,500 

48,000 
40,000 

1/ - 1:.1 
1/1 

1/ -
3/2 

1/ -
20/-

Plant Maintenance 

Line Crew 

5o,ooo!/ 

51,00~/ 

26/8 

51 -

Townsite 

Security, 
::ire Protection, 
Paraxredic, 
Wai.ehouse 

Salaries an::l wages 
Allowances (15%) 
~.rt.in'e (10%) 

45,00~/ 

-
58/11 

1117 

Salaries am Wages ll/7 
Allowances (15%) 
CXrertilre ( 10%) 

Labor Total 
Staffing Total a7 

56/-
47.5/47.5 

35/-
67.5/45 

48/ -
800/ -

1,300/400 

255/ -

2,609/492.5 
391/ 75 
300/ ~ 

3300/625 

495/315 

495/315 
74/ 48 
56/ 37 

625/400 

1 
1 

1 
4 

l 
13 

18 

2. 
44 

5 

5 

11 Annl.lt.l costs are the same as those used in the License Application except as 
othel:wise nota:l. 

ll "!" distinguishes Watana/Devil Canyon. 

lf New position created for this estimate. 

!I. License Applicat:-.:m value • $47,250. 

2,1 License Application value • $50,750. 

!/ License ~lication value = $47,250. 

56 
47c5 

35 
90 

48 
520 

900 

255 

1957 
2S~ 
225 

2470 

225 

225 
34 
26 -

285 

f, 

I . 

·-- - -------·- --- . 
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QUESTION 

A copy of the data (both before and after it was 

revised and provided) to the Anchorage Chamber of 

Commerce .. :o support the Cook Inlet Natural Gas usages 

for power generation shown in Exhibits 31 and 34, pages 

70 and 75 of the "Electric Power Generation for the 

Alaska Railbelt Region" by KENTCO dated January, 1984. 

RESPONSE 

The Cook Inlet natural gas usage for power generation 

presented in the KENTCO report are essentially those 

values containea in Table D-1.3 of the revised License 

Application of July 1983. The methodology for estimat-

ing gas consumption for power generation (presented in 

Table D-1.3 of the License Application) is described 

below. The basic steps are: 

0 

0 

Estimate the projected Railbelt generation 

requirements for the year. This net genera-

tion will compri~e sales plus some assumed 

losses for transmission and distribution~ 

Establish what portion of the generation will 

be served by gas-fired generation. 

43. 
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Assume a heat rate that ~11ill apply to the 

gas-fired.plants (Btu/kWh). 

0 Based on the assumed heat rate, the heating 

value of the gas being burned (Btu per unit 

volume) , and the amount of energy to be 

generated, the gas consumption is calculated. 

KENTCO has extended the estimates beyond year 2010 to 

year 2015. Also, the values presented by KENTCO for 

years 2003, 2004, 2005, and 2007 differ by Og1 BCF from 

those presented in the Application. The Power 

Authority does not know the methodology which KENTCO 

employed to extend the usage beyond year 2010, nor can 

the Power Authority explain the slight difference in 

the four years noted above. 

,{; 

As is the case with many of the Power Authority's study 

parameters, the methodology for estimating gas 

consumption has undergone review and revision since the 

July 1983 License Application submission. Cnrrently, 

the Applicant's natural gas consumption figures are 

obtained directly from the OGP program analysis .. For 

the Without-Susitna expansion plan, the simulation of 

Railbelt system gross generation computes the fuel 

consumption each year. This is a preferred approach, 

44. 
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because the gas-fired units are optimally dispatched 

within the systf;m by OGP and the resulting consumption 

figures are therefore more realistic. 

The current estimates of natural gas constirtlp·tion a:ce 

presented in Attachment 6.l~ As an example of the 

relationship between these figures and the OGP 

analysis, the basis fo~ the 23.2 billion cubic feet 

(Bcf) assumption for the "Without-Susitna" expansion 

plan is found on page 7 of output LJN10206 of Appendix 

1, Part B of this sutmittal. 
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Year 

1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1996 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
20.07 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

1.1 

Atta.c.!unent 6. 1 

CONSUMPTION OF COOK INLET NATURAL GAS 

:Consumption for 11 Electric Generation -
(BCF) 

29.7 
31.3 
32 .• 6 
34.2 
31.3 
32.8 
32.9 
33.8 
33.3 
23 .. 2 
24.0 
25.0 
15.2 
16.7 
17.3 
17.0 
16!!7 
19.6 
20.5 
21o5 
22.6 
14.5 
15 •. 5 
16.7 
17.4 
11.5 
13.0 
13.8 

8.7 
9.5 

10.2 
11.0 
11.9 

7.4 
8.2 
9 .. 3 

10.0 

Consumption for years 1993 through 2020 from OGP 
Without-Susitna run reported in Alaska Power Authority 
Comments on the DEIS, August 1984. Consumption for 
19P! through 1992 based on a supplemental OGP run made 
for this purpose. 

~-" "' ~-·--~~.,¥-·-~-"'- ., ..... . 
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7. 

a) 

QUESTION 

The unit cost estimate referred to in Table II for the 

Johnson project. Provide a site plan, geologic 

reports, and cross sections of major project features 

used to prepare the cost.estimate. 

RESPONSE 

The data requested is contained in Table 11 of 

Appendix II of the Power Authority's August 23, 1984 

comments on the DEIS, not Table II. 

Available data used in preparing the Johnson site cost 

estimate are provided herewith as Attachments 7a.1 and 

7a.2. These include the general site plan (Attachment 

7a.l) and darn embankment typical cross section 

(Attachment 7a.2). No geologic reports are known to 

exist for the Johnson site. 

46. 
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QUESTION 

The operation simulations for the alternative hydro 

sites referred to on page 9-4. Include a description 

of the computer program, RESOP, and all input and 

output data • 

RESPONSE 

The RESOJ? computer model used to perform the operation 

simulations for the alternative hydro sites is essen-

tially the Susitna simulation model described in detail 

in Exhibit B, Volume 1, Section 2.8 of the License 

Application. 

The Applicant has made some minor modifications to 

include the effects of variable tailwater elevations 

and variable turbine efficiencies. The model can 

simulate the operation of one or two reservoirs. 

Attachments 7b.1 through 7b.S transmit the requested 

operation simulation data for the Snow, Keetna" Bror.-Jne, 

Chakachamna, and Johnson developmer.t:.s, respectively. 

The attached data support Table 18 of Appendix II of 

the Power Authority's DEIS comments. As discussed in 
' 

those comments, the results of the three different 

47. 
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arrangements are quite similar. Hence, data for the 

base case only is provid~d~ 

The simulation data provided for each project is 

organized t.::: follows (refer to At:tachment 7b.l): 

Input Data 

1. Natural Streamflow (monthly) 

2. Evaporation (neglected) 

3o 

4. 

5" 

6. 

7. 

Reservoir area-volume and tailwat.er rating 

Po.werplant charact,eristics 

Operation constraints (rule curve) 

.Release constraints (natural streamflow 

and required monthly minimum) 

Energy generation criteria (system demand, 

monthly and annual) 

Output Data 

8. ~rurbine discharge (·total from powerhouse) 

9.. Energy production 

10.. Post-pr·: -~~ct flows downstream of project 

11. Summary .t:'Jf: p~oj ect capability and energy 

-·-. ------~·~·······.:-·"~-·--···-:-·-- .. -~----~-.--~..,. ---·-·····----.--·--·-----.. ---·--·-.---.,-~ .. • ... 4',_~- . 
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simulation arrangements are quite similar. Hence, d~ta 

for the base case only is provided. 

The simulation data provided for each project is 

organized as follows (refer to Attachment 7b.1): 

Input Data 

1. Natural Streamflow (monthly) 

2. Evaporation (neglected) 

3. Reservoir area-volume and tailwater rating 

4. Powerplant characteristics 

5. Operation constraints (rule curve) 

6. Release constraints (natural streamflow 

and required monthly minimum} 

7. Energy generation ~~iteria (system demand, 

monthly and annual) 

Outpt_;!, Data 

8. 

9. 

10. 

11 .. 

Turbine discharge (total from powerhouse) 

Energy production 

Post-project flows downstream of project 

Summary of project capability and energy 

48. 



' 

'l: - I 
- ~ 4 , I' ,j 

~ , 

\... --·-.0'.--~-~-~.-·-·- " ~,~ .... ~,......J... •. - ......... ,. •• ~__,...,~-oemi,_. ____ _ 
· . .-.. _,-•' 

' 
it i\'l! •. :ti'Jfl\1 

.,."::-·""'~·~··""'·· , ... ..._ 
~ 

.._ ._ 
~ ~ ~ ~ 'Jill!l'llll!!l ~ ..... ~- ... -

Attachment 7b.l 
Page 1 of 8 

... - -. -------·· --- --·-···---- . - . - - - .. . --- ··-- -·-- ----·--·----···------ ------- -·---

lj 

• 
• . 

l 
•j 

' •• I 
i 
\ . 
:i 
.t ·,. ;! 
·! • 
l 

ll SNOw Al TE.RNA fl VE HVI.liW PHUJECT NSO YEAH 2010 a &444 G~H -,;, tk I 8 · ~ ,,..,,, P. I 
~5~~~~-f~iEi~----·····-· -·------i~> FLO" OAfi- --k~)tb-f~~lfY-tii M~W~~~~~~~~--~~~~~~~~~~~~~--~~ 

. ·----l~f.UT __ Q~ TA __ t:_!J!t_SNO~-·-------·-- :CNPU/ 
. -~TURAf.: __ STREAMFLUW AT OAHSITE ___ , 

YEAR OCT NOV l.lEC JAN FEB MAH APH MAY JUN JUL AUG SEP 
-~~---~!~~----~~-·--~· 2~. b0~--q~~8~~~·l~~~q~·-----------------------------1949 4&&. 137, 33. t&. 1.2. tb, .28, 337 .. ust. t'~7t, ITue. 1509, 

1950 310. 435, 173. 39, ~3. .21. 23, l04, 1639, ~108, .2219, ll38~·~-----------------------------------
--195l-n~--iis-;--2t. a7:--i2-.~-f2. 11. Jor.-t-uss:-2~r,rc;-;-rqrr:2us8. 

___l952 110, 61, 41, ~o. 17, lb. 13, 79, 10b4, 2~n·o~a._~I4~73~.-.~7To~~'~·----------------------------------------------------------
1953 877. 588. 195, 78, 48, 29. liB, 913, lSbU, 3018, 222&, 101.2, 

__l~~LJUf!..___A?~. 51 .!..~~-4 ~--2~-·--l~. l:J..L-Sb? ..L..!2~-~ -...:.!l.~~Ll.!.~~~·~-.:&;:;;&;;;7;-=·------------::-::::-----------------
1955 418.. 33b, 94. lib. 23, 17 I 20, 222. I 05&, 30].1J. I &59. ens. 

___ JL95& 152, ·5?, 2&, ~~~ t&, 1&. 3~~~~. 823. t97~~ 2111. ~b~9~7~·~--------------4--4~~---------------·-----
1957 10&, ~b. 78. 26, 24. 2b, 49~ 4S&, 19Jq, 1595. 1bb7, 2159, 

~!I··· . . l 
:~ 

. 

C· 

l 
l 

., 
-fr 

iJ : •; 
_.....,, .. ~ ! 

1958 723 1 4b&w 95, &7~32. 23, 135, SOl, 2238, 2031, 1910, 417 
1959. 211. 108. 55, 30. 21, 18, 59!t &&3, 2118. t&&J. 1400. 370, L 

I f 
I 

·~~) 

•• i 

11. I 
__j 9t~O 2.135, 17 },.. 85, ~_s..!--~~.!~-2~.. l J, lC!tH • l82!t..!....22b0 .L..!_~b4::-·=--~7:..:2:-U~, ------------------------------

1961 298, 18o, 211., ll4, 9&, 34, 43, 775, t97o. zsqJ, 1895, 1141, 

. 
• 
• 
ta 

_j_9&L_1_7 0 ..____!.?.}_~ 2 I :u I 21. 15 r 7 s' 2?I.L!.~~l_L.?.!!.l8.LJ.;:.27H-i-9.:.'"-.7.-5i::o:=q.::..'---·--------------------------
19bl 152, 359, 78e lb, 15, 41, 31, J~9. 101q, 2351. 151&. 1U55 • 
liM_.l~tt._____ 90,___jJ)J_.___ t.o, lt;, ___ 2~----~U~~- -~b(!, 248tJ,_l995~_C!~~-Q~ 62Q~----~------·---------· 
19&5 159, 197., 113, 79, 34, 53, 133,· 2&9. lllO. 20SO, 1565., 1.150, 

__j_9b~l1. 71, 50, ~! ... __ 2~, 2_2, 48, 247, 18!t~02l~~Ol, 2105, ~,----------------
1967 537. 175. 5&. 30. 2&, 22. 30, l9&. 15bl, 17~7. 2051, 3q(b, 

_ _.1._.9-=&L-!!~.la.... 102. &8 1 &J. s&..__!J. b53, aql{t .... _J85l, lqb~2:.:&-L------------
.19&9 13q, 95. 34. t&. 22, 21, &b, s~&. 2q2s. 1q2o. 7i~. ~t&, 

t_g1tL..256" ... _ ___313. __ .355_.___113. __ 111. ___ en.___ 79. .,q!J. 1llfl .. _1892. lll5. _ 5 78. 
1971 1q8, 658, 90. 31. 24. 23. 25. 21&. 1&b8, 29&8, 2bl9. 100&, 

f .. __l'UZ.._l5l. 79.--!fO. l.L___l.3. 17. IL__UL__~02. lij9~. ll~_lt.__'ll88._ __ ~---------~-----~------
197l 288. 91, 45, 2b, 20. 20, 3~. 4U2, IOSb, 1743, 1235, b47, 

• l'Ha lSi, ~s. ltt. ~ 19. 18. CIS'. l92_a lqf~Oa llll......Ulla lS~ . ..oLII'----~------------------·--------

------------------------------------· 
• NET RESERVOIR EVAPORATION, INCHES @ 

OCT NOV OEC ~iti-FEB--MAR--APH--MAY ,JUN J.UL AUG SEP 
0,0 0,0 0.0 l..Q _ _L_Q __ _Q..Jl o.o u.o 0.0 td , _Q.Ou 0.0 

• !-******* RESERVOIR DA[A ********* **** TAJLWAIEB PAll **•* 
ELEVATION VOLUME AHF.A DISChARGE ELEVATIO~ 
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- - -
J ' •• "' ... ___ ..... ___ •• _. ____ :_!., ____ _ 

• 
5 _..llif_HAlEO .. CAPAClil. .. .lt.. __ fl.J .•. o_totW .. _____ --·-----·--···- --~" -------------------
4 THE HEADLOSS IS 0.04& TIMES THE HEAO 
3 

. ------------· 
<::· ·o.l • THE GENERATOR EFFICIENCY IS 0.980 

THE TRANSFORMER EFFICIENCY IS 0.990 

• 
• ******************* PO~Et~PLANT OATAr _ _ __ . _ NET HEAD PLA ;..·=r-CA pic ff =""'y ~~~.:::...._-~-=-=-=--=--=--_.,....-_·· 

7i. ''t' I'll' $'-H(flV p. 2 

• o.750 · 4&5.o 38.4 o.628 o.eeo o.85Q 
o.aoo Q9&.o qz;r----o:6q8 o~!&e o,66l-------------------------------------------------------------------------
o.aso s21.o ~1.o o.7&9 o.eqq o,B67 

• _ .. 

o.9oo 5S8~o st.6 o;84q o~9oo o.81l----------------------------------------------------------------------------
o.~5o 589.o 5&,3 o.92l o.9os o,878 
r;ooo 62o.o . &t.l t.ooo o,9to o.883 
!o030 638.6 ' 63,8 t.oqJ 0,908 0.881 
~.o&o 657;2 b&.q l.o6b o.Yo& o.e19 

" . 
I s11• 

' 

t.too 682.u 7o.o l,t4~5 ______ ~o~·=9~0~l ______ ~o~·~8~7~b----------------------------------------------------------------------------
1.lSO 713.0 74.5 i;2-l'J 0,900 0.871 

------------------------------------------------------------------------------------------~~~--~---------------------------------------------------• 
• 
• 
• 
• 
• 
• 

! • I 
• 

---~~~-~~~~~-~ESEHYOI~.~~ATION CONSTRAINJ~S----~~~~~--~·~~~~~-~-~~-~~~~~~~~~~~~~ 

MAXIMUM RESERVOIH ELEVATION 
ocf NOV ----of·c--JAN-FE-8 -r·fAH-AP-.r-MA_Y__ JIJN JUL AUG SEP . • 
~200. 1200, 1200. 1200, 1200. 1200. 1200. 1200. 1200. 1200. 1200. 1200. 

~ . 

O&T NUY U~~ JAN •tH """ APR HAY JUN JiJL AUG =-------\6} -HULE CURVE ELEVATION 
-- -- --

1198, H~3. 1183, 1171. 1157. H43~ __ Jll9LJl?~ .. __ HQ5. U1_9)1_UCil~ __ l2uo, 

~~~IM~~-~ESERVOIH ELEVATION 
------~O~C=T---N~O~V~--D~E~C---J~AN FEB M.R APR HAY~-,J~U~N~-.JU~L.--.Ao.UuG~--oSrfnp---------------------------------------------------------

1050, to5o. toso, toso, to5o, toso'---aosq~_lo~q~ 105o~ _to~_o. 1oso. to5o • 

OCT NOV DEC 

RESERVOIR RELEASE CONSTRAINTS 

JAN FEB MAR APR MAY 
MINIMUM CONSUMPTIVE RELEA.SE 

JUN JUL AUG SEP 

o. o. o. o. o. o. o. o. o. o. o, o, ~ 

lO 

. .. 

. • 1 ·OCT NOV MINIMUM • o. 0 AR APR MAY • o. 0 JUN JUL • 0 AUG ,.--- ::::::::===~--------======= I ~-"'-I 

r;o."':""'f T"") 
_;•-

j\ 

t' 
..~, 

r 
f-. 

~~ 
r 

.-<__ ..... ;, 

.'•· .. 
t't/*-..... , 

!l. 

' 

\1 \ I 
(: 
I 

::• 

,tJ 

·:~,J, 

·~ 
;t 
"~ 
·~ 

.r 
:1! 

I 0 Ll 
41 o.O. p~~ ~AN FE=ON•:OWER RELEASE 

~- • o. o. ij SEP - • o. 

--- ~---~~ ..... ~ .. ...-,_lf:ol •• 'l;'·,>:¢'.'>~-~"- ~ ____ "......,_...,...--·-~~--- ' 
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=-
------------------------------------------------------------------·--· ·--·-···-----·- ... -·· .. 

!!II lilllll 

•. po.-..~STREA.!L!!ILEASE CfHTtRIA 
; 

PHE•PROJECT FLOWS AT BELO~ DAM .. 
tz YEAR OCT NOV DEC JAN FEB MAR APR ' MAY JUN · JUL AUG SEP 

e•• 1948 640, ~9o, Job, 56~ 4o. 2s. bo. 493, 1~8~J~s~·~2~J~q~2~·~'l~o~.s~·~·~4~4~4~·~~~~~~~~~~~~~~-~~~~~~~~~~~~-
to 1'49 466, 137, JJ, 16, 12, lb, 28, 317, 1181, PHI, lltt8, 1509, 
• 1950 310, 4]5, 171. l~. 23, 21. 21. 204, ·~~9. 2108~·~2~2~179~·~·~2=1.~8~·~~--~----~~--------·--~------~------------~--~--

• I 1951 216, 45, 21, 17, 12, 12, 31, ]06, 1055, 2]09, 1411, 2U56, 
1 1952 110. 83, 41, 20, J7, Jb, 11, 79, to6q, 21101, 1471, 709, . 
I 1953 877. 588, 195, 78, 48, 29, 111, 913, j568, ]018, 2226, 1012, 

• 5 __j-~-~~ 81 ~.~~~J1 __ 5_L__.]'f_• --~~ L-·~-• _ _!~L-~b~.t_! 5~~ J10.2..!!..-l!».~~b~!,..::•~~~-~--:;;:;=:;;:;:--~--~~~~~~-------··--~~-
4 1.955 418, .Bb. 94, 4b, 21, l7., 20. 222. • 10.5&, lOJif., 1659, 'H6, ® 
3 _JJ~~.?.s.__S2, 2b, 21, l!t, 1&, l~J4'1, ~~jL-l~IO.....J.Jl.l. b97~.J'!.-------t----,~~-r----------------------

~ 1957 lOb. 8b. 16, 28. 24, 2b, 49. 45b, 1914. 1595, lbb1, 2359, 

• 
li. 

1958 721, 4bb. 95. b1. 12. 23, 135, 502., 2238. 2011. lYlO, 417., 
l959 211, toa •. 55, 30. 21. 1H, 59. bbl, 2318., 1b6]., liH)O, 370, '. . 
1960 28~ __ 171.!_~5. 45. 39. 2.S..! __ J_L!_!~~? ..t--..1~?6. 2~~..9~!»:;;4:-:·~-;7.:;:2·~u.!:, .. __________________________ _ 
19bl 296. 180. 2ll. ]]q. 9~. 34, Q8. 775. 1970. 2547, 1895, 1tq1. 
t962 270..L-I?l. 112" 11. 2l, 15, 75, 277t-!}~!~~26, tle9. so~. -,;t.~ '' s.,.,(Tk) P. 3. 
1963 152, 159, 78, lb., 15. 41, 31, 3H9, 1074, 2351., 151b, 1055,. 
l9b4 364, 90, 107,,~0, 38, 22 1 !12, 2b2, 2486, l9~9~~~~2~0~Q*U~~6~2~8~--------------------------------------------------------
1965 159. 191, 111. 79. 34. 51, Ill, lb9, 1130. 2050, 1565, !JSO • 

• ~bb~!l-~1. so. ~~· 23, 22. 48, 2~7-'-!8_?~_?_923. 2101. 210~..! 
1967 517. 175. 56, lO. 2b, 22. lO, l9b, 15bl, 1747, 2051. 1416. 

• 
• 
•• 
• 

19b6 448, 151, 10~, 6~~blt 8~~~-~Q71Lt_b~5~j~l~1~4~:~~6~t~~~6~5~1~t~~~4~6~4~,-~5~27b·L------~------------------------------·------
I969 134. 95. 14, lb. 22. 23. 66, 556. 2425, 1920. 755~ S!b, 
1970 ~SbQ, .. 373. __ 355_..___111._ _I_U._ _ _flljt~l~_~qH.__lllb, 11592,_1715. __ ',76. 
1971 148, b58., 90. lie 24. 23, 25. 216, 1bb8, 29b6o 2bl9. 100b., 
1972 J~t, 79, q~_J.~ll. 1], t~.!L4!.~~~. to~~..!.-ll-.5;.;:-4~·-q-:-e::-:8;-·~--~------------~--------~----
1973 288. q1, 45,. 2'b• 20, 20 •. 35, 4tJ2, 1056, 174], 1215, b47. 
1974 153, 55, l&, 25. 19, , 18, 49. l9l. l~bO, l7l~=·-=1Z=7~l~,_1~5~4~l~------~.~------~----------------------------

MINIMUM POST·~ROJECT.f'LQWS _AI t1ElUW_f:lAJL 
OCT NOV DEC JAN FER HAH APH MAY JUN JUL AUG 

210, 210, ~to, 210, 210, 210. 21~. 210. 740, 740, 74U, 

_____ NSD FORECAST, YEAR 2010 ANNUAL ENERGY DEHANO • 64q4, G"'H, __ 

SEP 
210, 

• ENERGY GEW~E~~~A~TUIO~N~CR~IUl~EBWIUAL_ ________________________ __ 
t 

• 
• 
• 
• 
• 

-----------------------=S~YS~T~E~M~f,NERGY PEMA~_~H OCT NOV DEC JAN FEB MAR APR M::.:A~Y--J-;:U-:-:N:-----:J-:-:U:-L--:A:-:-U:-::G:---=s::::EP=---------------------------
Sbl, - b4(), __ 7 u. -~-S'l~~_ S~j .. _~75_, __ _991 !L~ 459, - '127, 1420, 44b, 465, 

OCT NOV DEC 
51 ,o 51 ,o - 52.0 

GWH 
JUL AUG SEP 

o 49,0 5J.u 47.0 

----------------JA~O~J~U~S~T.~E~P~S~Y~3~ ENERGY ~EMAND, GhH ---
OCT NOV DEC JAN FEB ~AR APk · HAY JUN JUL AUG SEP 
~\2a 569, b65, 608, SJ7, 53Je 45]. 41b, 38], 17~·~·~]~9~]~,~~,.~~~8LI----------------------------~--------------------

----- --- MOttlHLY GENEJ!A.J.l!U~..L.fff!COO_.!lf. ANNU!~-
OCT NOV OEC JAN FER MAR APR HAY JUN JUL AUG SEP 
~7 o.t~o 0.111 2~1oq o.o~;o9o o.o77 o.o7t o"o65 o.o~l o.o~7 o,071 

r '_;·.·· .. ·.· ---·.' c 

j 

t~l -~-;.~ 

·:, . 

~' 
l 
l. 
! 

I 

L 
I 
H I 
I 

t-

1 

l 
l 

" 

r 
I. r '"? r ~ 

U 
.• 

I 

' 
---·~-·---~---·-·--~,..- ·-----,.,.- ~-- ---· ~\~-~------:-~-~--

t-· ' 

~? .,. I
I: 
f 

~~ 
'~~~-"\!!:--·--··"~· ...... 



·' --
'--.... , ...... J 

-- ~ ~ :n ····-·"-q ~ ~ .,.... . L __ _g 

l '/ l 

I 
! TARGET FIRM ANNUAL ENERGY a lSb. • TARGET MONTHLY FIHM ENERGY, GwH 

• MAR APR MAY 

• 
• 

... •• - • . • a ........... .w __ ... ---·--

~~~ 

.U_~ ~·~ 

1!1!1!1!!!1!! .. ·~ 

JUN JUL AUG SEP 

• '··•--a #WW'H ' , 

.... ~ ... ... IIIII 
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END OF .INPUT 

~A'"'li''··""'!' .. 4;·,~l!l"'-:w-'" H --~ -•·\Ai(Ji ii. 

m.M - -

,. '~' 

I • 

to 

,f. 



~.~:....v'' 
,· 

.:~ ~ 
:·~ . 
fj • 
I 

----------...-,__,...__. .... ,...~-----~ ~ .,. - ~ ~ Jl!llllllll _... At.~~hme~~ 7b. Pe:t;cs5 0~ - -.. -.... ~. --~ ..___ .. _,.. ____ -. ~~ ______ ..__ .... .,. ... - ·--.. -·- --.. '.. ... ............. .. 
.. ~ 

'"' 
---"""'-t . 

"''I '\~~ 
) . 
t 
l• 
i 

1 
f 

ij --~!)J!~JNE. ~~ l§J.,;~M~Gt l~fSJ -~: -..1 t• 't,J ,.:.II 'I .) 

'-'- --------- ~----------- ------··-- ---·-----------··· .. ···-""" .. (: ·l ' 

OCt NOV .Qt;C ___ JAN Ff:H . i4AH API-l MA '( JI.JN JlJL AUG Sl:P 

__ t~.!!~--.1.7 ~J.~- _li3l !3__ 7 3'1 '! l .. - '!1 H .. L._.9b~.!.! --· !!09. ti. __ .S'fh t ___ l·?.~-~--13'!~.!~._1_3~9..!.~ tB~. b 312.!_'! 
19q9 3b9.4 440.4 4Hb.5 q~2.1 U~0.3 412.2 377.7 34q.~ 740.0 HU4.7 Bbl.5 lOq1.B 

__ !_9S.P ___ ll.li.SJ ? __ .. l ~~, > .. ··- ~Ob, }. ___ '! b h !_ __ ~'!!i, ~ _ ~~H.!''! ... ·--~ 7 i?.! !;' __ } t&_i. 4 1 c! ~ ~.! ~--~ !.~-~, 2 1 3'1_~~-~1~.!..;;:2,__ _________ _ 
1951 3&7.9 LI~O,l 4Bb,A 4~2,b 450,9 41l,5 379,5 347.0 7LIO.O 101&.8 82b,5 13'19.8 
~- 3bH.l L140.l 41th..} Ll~~q tj5\1,5 'H~.5 HH,b 327,9 740,0 'I.Sb,S bl:i8,5 312.,0 
1953 944.1 915.3 &28,1 ~~0,1 471.7 Ltl3.8 444.1 8LI3v~ 1)'1'1,8 l]9q,8 1399.8 1012.0 

• _J 'l.~!L--9. q~ w5 .. __ 47 ~..]__4~~, #,!_. ~ ~JL.1 ___ 9 ~ -'-?- ':H! !l . .! '!_ ___ .37 ~.!_7 4 lH • 1 1 ~~ Q.!.~--? ~ ~L_!i123 .1 312. 2 ·-------------
1955 ~44.3 b83.l ~27.1 4b8,1 44h.l 40H.9 373,1 .S42.3 740,0 1399.8 1~'19.8 b02.5 

l '· 
·-:-J 

f 
f 
! 

1 
f 
i 
j 

__ 1J5~~--~~-~._.?_ __ ~~P.....L._~_H? ,~ ___ q?,!.b _ ~~.£..~.!)_~.!.~.!.~--~~!! ~2_tUi~_l _?_ta~!._o __ !_ttO,. 0 13~~.9 3!2 .!_ __ 
e 1957 3o8,9 441.a 48B.IJ ll5tt.tt 452 .. 8 4ib.5. 3b2,'1 314!).8 tY1tJ,8 7tto.o 97&.3 13Y9.o 

1956 H5b,2 Hl3.3 ~28,t1 4ti9,l 4~~.7 lW~,t\ ttbhl 432 .. ~ 1399.8 13'19",8 1399,8 37!~2.:..•b7-------7'=~--------
19. ~9 110.2 443,o 1490.5 45. b.8 45. ~.b tt22 •. 1 4u.o,4 3Sb ... 4 1399.8 11~8.4 a.t5.s :s11.1 ® 

e ~l2.!!.0 __ 370-LL __ l!'!.f...!! __ q_8~t.~ .. --'!~~-.i--.~~h-~ __ '!!.1~L_2fl!?.L~bCI.b_1~~~;"".!L_J3b4.2 979..;;;•..o;;5_--=l"=l""2:..:::•..;.o _____ -1---~o::::::!~io--J-J-------· 
19b1 375,8 527.1 bbb.1 7~&.1 ~19.7 418,8 381.1 70~.5 1399~8 139'1,8 1399.8 98Sw1 ~----

i
•" _;/ 
_:. ~--j/ 
' 
·, 

. 

y 

n· 
f.· 
[ 

I 
j 

I 
I 

11U"ifi'!t!*lw..4 .. ,~ 
l 

-If I 1 
! ;I 
I 

I 
I 
I 

\~Jl 
-~ 

I 

i 
;' ' 

U
·j 

• 
• 9b2 41:1 ~ ..L_._~ 7 0 I j IHJ~ '! ? __ 4 5 ~1 __ 448,, 4 4~~-!,? __ 3~~!-~~ 1'1. 3 11}._0. 3 1022.;.. :;:.2---::-7-;-470.::.• .;:.0---;.3.::-1 ~2.::.• -::-9 ________________ _ 
19&3 37o.s 442.1 t~a7.2 4~2.b q5o.4 411.2 375,B 341,2 74o.o 1~~2.1 9J1.5 569.8 
J9b4 497 1 2 Q3'1,7 ~~1~6 482,1 4&1,7 40H,d 4b3,0 339,7 13~9,8 1399,8 13~~.6 b15.5 
19&5· 492.2 544,3 SQb.l ~01.1 4S7,7 ttl7.6 Ubb,l 31'1,5 7ttO,O '171.2 qdO.S 884.6 

e __ 1.9&b 4~!ltL__'!_l_!h~-· _li8~.~-~~!".~--4L_!!;!,~.b 409.3 37£,6 340_,H U31,0 101]..!.2 1399,8 ll9-::-9.::.•~H-----------------
19b7 b70.2 522.3 4H9.1 4~2.1 4q9,7 408.8 37~.~ 33b,H 1~24,] 741.2 13'19.8 1l99,H 

• --~~~~---S~l .... L_qf!j)t~--S~!~,_t-~9~-' 1 48~, 7 47Q.!.!\ ___ ;u~ .• t 5~3.5 1103,5 8tt5.2 H79:..:: .. -;:5--:;l-;;1~~;-:;;"'-::b:-------------------
19b9 370.1 443.5 491,5 458.3 457.1 42~.q 375,4 3b5,9 1399.6 1324.1 740.0 317.9 
197Q 1399~8 6~7,9 7Ha,t ~35,1 ~3q~7 477,8 4l?a1 J76.S 1001,5 8Hb.2 1lqU,S 312.4 
1971 3b'l.7 714,2 523,1 453~1 44H.2 406,6 172.7 34l,H 1135.& 1399.8 1399,8 10Ub,U 

• _1.'tiL-._l!.~9 . ..L_!!..~tt.ats __ ~~~-'-~---~~t. ... l._4'!9_!Ll lll.Y.!.L_3J?..p2 .S4~.o 74o.o 7~o.o::-~·==-'"~6~·"=--5~2~2:;-.::..•8::-------------------· 
1973 421,2 439,7 ·qaS,b 4~o.a li4R,5 uo9.3 373.2 337.4 74o.o Jqo.o 740.o 111.0 

---1.9714 37..LJ. 443_.1._~i1.~-- 4S6, 1 4Sa_J, 42&,8 3~1,_1 __ 383,«~::._--=.7....:q:-=o.ll!,.=.u __ 7.:..q~o:::..:•~o~--=-7-=4:.:.0-=·.=.o __ 9.!_1~9~·~'~=-----------.--------• 
AVG 527,7 5q9,5 53'1.4 47&.7 4bO.O 416.& .390.7 . --- ----------

"' -------· • 
• -- '"-·---· --------------------------

. _____________ ,.._,__ ------~------

• 
----------------------------------------~ 

• 
• 

·---------·-------·------·------ll •n 10 ~-- ·-. - --· ·--. -- ---

9 

Q21,6 1090.9 lOb~.l 10bb .1 &87.1 

V~aTT:JUT 

-· --·-· ... -------- ·- - .. __ ........ - --- ----·--· --·--------------
• 8 

7 
e -------.. ----- ·------ . -.-

e ·: .. -· .. --
3 

• 

--·- ···--·· '--- ------

~
lc:. 

. 

r .~ 
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.a. . --·- -· ·- -----·-.. --··---. -·- . ... ···"··---·----

ENEHGY FRUM RESEHVUIH lGWH) ------·- ____ .. _________ "[p lt.:~_j~--- .'":~:: -~-'1 ~--
~ --- .. --· ..... - ........ . 

JIJL HAY AUG SEP ANN _____ Qk L _ _!!I}_V ____ o~ !;._ _____ A.~_N_ ____ .£1!!__~~----A_r~ JUt~ 

• _1_9"~-- _28 • ., _ --~'l·.a_ ~&.9 p.l ___ Jll.7 ____ 14!1 ___ 12.·1 ___ .~.s.!~ _____ 4 35~7__491_·~-~---~_1~1 _____ ~9 54_!.~---19tt9 13.6 1~.6 11.1 lb.l 14 • .1 1'~.1 ~~.o 11.0 2 .7 3 .v ~.,.2 j"f.e. ~3 ... ---~-------------·-

1950 16.4 27.H 2~.o lb.S 14.3 tq.t 12.0 1t.o 41.2 38.7 50.9 3b~2 301.2 
• ---19~c· ... t3 .b -- 1 ~ :b ···- 11. ·r -----~b. i · · 14.3- ·-·- i "~ t ·- · __ 12. u ·--· ··11 ~ o -- ---iH: ?·--36. o--:ro:o--4<r;·q 2sJ;s-

19S2 13.6 1~.b 17.7 lb.l 14.3 14.1 12.0 ~.9 ~1.8 32.1 32.2 11.1 l10.b 
--1953 J'q~a 33.3 22:s·- -··r7-:9--1s.o n.-;] ___ tii:4 21.1 tt7.5 s1.6 si.B :So .. ~ 167.2 

e __ t:9SQ,_, __ 3?.·~.--J~·~-- ___ 11 .1_. _!_b!'~ __ _t4.!_._ !4'! t __ ~2!..0.. ___ .}~.!~---~~.!.~--~~~~-e.l U.,~L---~-~-~~·------------
1955 lb.4 24.3 19.2 lb.H 14.3 14.1 12.0 11.0 2~.4 49.1 ~1.2 cl.5 2,~.~ 
1956 13.6 15.b 17.7 16,1 tq.J 14.1 ~2.0 11.0 22.9 25.1 ~7.8 1l.l 221.3 

e -1957-- ·- t 3.6-··· -. ':>·. ;-·-- 11 ~ i --·· 6 .·.---.·4: .r- -i 4. i--12. o·---11 :o----45 ~-o--2{). o 3S.4 4ti;9 2fo. 7.-------------· 
195H Jt,.& 2a.9 19.2 11.~ 14.~ 14.1 t5.1 14.2 4&.3 49.9 ':>t.o 11.1 313.4 
1959 t3.b 15.6 17.7 16.1 14.3 lq.l 12.0 11.0 4S.9 40.1 29,b 11.1 2tf1.1 

• _J.?.!>.~ ___ Jl!~ ____ 1?.!!!' _ !!.!! 1 ·- ·- ~~ •. 1 -· 1~~ ----~4.1 ...• .l.~.o ___ .. }! !.1 ___ '!~.!..? iH~.!-~--3~~--11.1 2?~!.9.----·--===-------
19o1 13.9 1~.7 2q.2 27.! lb.S 14.5 12.3 23.2 QS.9 49.8 51.3 35.2 332.7 

_.!~-~~---!4_'!9 __ . .!.~_.7 __ l_I! 7 _____ tb_!J ... -.J~_._.i ___ Lq__~-~ ____ -~~-'!.~---1.!. o 36.!4 35.9 2b.8 11.1 2.?.?..!5 f..--(...4:_.._ ___ _ 
• 19b3 13.& 15.b 17.7 lb.l 14.3 14~1 12.0 11.0 23.8 43.9 33.8 ~1.0 23&.9 

l9b4 18.4 15.b 19.b 17.1 14.7 14.1 15.0 11.0 45.9 ':>O.l ~1.1 22.0 294.7 
19b5 1~.2------rq.q 19.9 1a:o ttJ.b 15.1 15.1 u.o 23.8 34.2 35.6 11.5 256.2 

• 1966 lb.b 15.b 17.7 lb.l 14.3 14.~ 12.0 11.0 q2.8 3~.7 ~1 .. 0 so.o 296.~9;------------· 
--t967 ___ 2li:T--1-H.b ___ l7.a··--i1>:·2--ii;-3--1-if;i---i2:·o---.1.o 39.8 ~c.u 50.8 49.9 ~95.3 

19b8 21.~ 17.7 19.5 17.& 1S.4 1b.2 12.1 1q.2 35.9 29.7 31.9 11.1 2~7.7 
• ---yq·b9 ___ i3.b 1~:t;·--ir.7·- -Tb;i--14:-:r--1":·i---rr:s 11.o "s.2 47 .o 2&.6 11.1 243.4 

1970 51.~ lo,~ ~tl.7 1q.2 11.0 1b.S 13.3 12.4 32.b ~1.1 q3.2 11.1 ~o6.9 
1971 ll.b 25.3 19.o 16.2 14.3 14.1 te..o 11.0 16.4 qq.& 51.5 lb.o 299~1 

• 1972 17.9 lS.b 11.7 lb.t 14.3 1q.1 12.0 11.0 22.4 ~4.9 2b.9 18.6 2il.b 
-1973 1s·.s--15:&_ tt:-r·--i,;·:r--s4.3--rti:T·--,2:o ____ iT.o 211:o 25.9 2&.a u~t 2oq.J 

1974 tl.b 1~~-b 17.!_ ____ t~!l 14.3 14.1 9!9 11.0 22.5 25.9 26.8 32.7 220.2 
e 

AVG 19.4 19.5 19.4 17 .o 14.& lQ.l 12.'1 ll.t~ 35.2 37.5 3b.8 2q.5 ~66.2 

• 
--------------• 
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·~ 

~1 

..... • 
-• 
-· • 
• 
• 

• 

• 

P'USl•PIWJECi FLU~S lCFSl Tc.l-fr 16' s:,,.., rJ P. 6 ---·- ... __ .. _.- .... - .. ·-·· _ _._.__ .. _____ ------
·---(:..::1'!_ T ____ N~_!_ _____ _Qf":._C _ •. --~ A_N ___ ,__F_·l_B MAK APk MAY JUfi JUL AlJG SEP 

1948 773.2 637.3 739.1 47~.1 Qb3.7 4o~.~ j93.1 42~.5 lj~~.6 1399.6 H33.b 512.9 
--19'19 --··3t,Cf;ir·-- "44o~ti ""'" liHoe~ ·- Lts2:·1 ·· · 4~o:3 - -li 1~ .. 2 · ·377 .. 1 ... -3ii4;s .. -·.7uo;-u-·auiC;..,-bo3·;~--roii:f; .. u--------·-----·---

t95o 445.2 7B2.l bOb.l libi.l li4B.2 4Utl.~ 372.8 342.ij 1268.« 11U2.2 1399.8 1U15.l 
--- i qsc--·3bf;q LillO: f. ·-QBb .d-- US2 .t) -·. 450 • 9-- -·q 13 .·5 - 3 7'1 .5 --54 j ;o-- -74o:o-foJiJ-;8--H2b:5--l592 ;a 

1952 3b6.1 44u.3 4Ho.1 q52.4 450.5 412.5 37H.b 327.9 7'10.0 9lb.5 b~6.5 312,0 . 
--r9s~ 9Qtf:1---q.:f£,.3 &2a.f ___ 5oo:"f--~1.7 4U.H 4i.fif:t 8Q:.S.5 1399.8 2771,3 222b.,O 1012.0 

19~~· 949.2 471..3 485.6 tl~4.7 44~.2 tiOH.'l 372.7 461Y7 12Q0.5 74U~O 10~3.7 312,2 
--1 9.;·€,--4 4 4. ~ 3 • ·-biii: 3 ---·52 1 ;r .. it b 8: 1 --·-,. 4 8; i- 4 o s ~ 9 --37 ~: "i ·-·-·lit 2; :f ·-- ·7"4 o :o-t!cFf:-e-11 qCf;e & o 2 .,:..;5;-------

_1.9~~----}.b ts ~ ? __ Ll ~Q...~ ---~HH '!.~ .. _ .. ~ s ~. ~ ___ u.??..! ~ _ ~J '·h 4_ --~!i 1 ~ ~----~~ t} ~ L_J ~ ~.! o __ .l ~.Q. o 13~?. 9 31.?.::..• .::..1 ______ _ 
!957 3b6.9 441.8 48H.b 454.4 q~~.B 41&.5 3~2.9 ~45.8 1J99.H 740.0 97be3 1893,6 
~56 8 ~.l!.LL_!liJ. 3 ~ ~ I!.J __ -~~ '1.._1 __ 4 ?~I 1 4 0 8. 6 4_b 1 .. 1 'il 2 '5 B 9 9. 8 139 ~ "8- B;-;9-:::9-=·~6~-;:3:..:1:..::2:..:•:..::&:.._ ______ _ 
1959 370.2 4q3.0 490.5 t15b.8 qSS.b t122,3 4UU.4 35&.4 1399.8 1128.~ 815.5 313.1 

__l9~.o __ ~7;~~.7. ____ q.9F.r.i ___ q_~~.o._. 4~5 ,3 _____ t~5~_5_ ---~~?.!b. ___ :3~!?.'!1! ___ ~~9!.& __ ~~~~.!~_1..!~ .2 '~?_~s __ .] 12. u 
19b1 "37~.8 ~27.3 bbb.l 75b,1 Sl9.7 418.8 381.1 7~5.5 1399.8 1399.8 1399.8 985.1 

__ .!9.f?? __ ~o~·~.2 ___ u?_~ !._3 __ 4_~?.! I. -~~.o !..I __ "-~~-'-L-~~~!~-- _>!!~, ~- 33_? .!L.JJ.}.~ !L_!.~22 .2 74Q. o 312 .~ 
19b3 37o.s 442.l 487.2 4~2.b 450,4 llllw2 375.8 341.2 7llo.o 12~2.1· 9jl.5 5~9.8 

. @-
_!.2b4 4'17,2 _43~,7 S.H,H 482.1 ll~i>.~7 408,8 4!J3.0 339,7 13'19,8 1399,8 1399.8 &15.5 

19b5 492.2 54q.3 sq&.l 501.1 457.7 437.8 4bb.1 339.5 740.0 977,2 'JH~.S .88R.8 
19bb 4~0.2 43~.8 4HS.9 liS0.9 4l&H.b qo9.3 372.6 340.8 1331,8 1017.2 1399,6 19b7m0 

----r9& 1-& 7o :·l ___ s2i~3-4aq:·, ·· ··-4 si:' 1--,.;4 9 ~-7-tloe: a ---31 2:~ 3 3~: tJ12'iif, :s 14 1 • 2 1399. e 3 o.t;..,9:,..:.::..:b=-------------

• 
19b8 581,2 498.3 535.1 490,1 qb4.7 47~.8 ~74,1 583.5 ~!~~.5 845.2 H79.5 312.b 

--1 9b9--37o:-r-·-443:·s--4,H:s--·4se:~--4~7-:f-ti2'§:'i·-·--3 i~:-4--it,~:;r-r::r~q·.a 1.s2tt .1 74o·~.:..::o-~3~1-=-~..::..-=-q-----------------
!97o 173b,O 8~7,9 7H6,1 ~35.1 ~:34,7 qJ7.8 4!~.: 376.5 10Ul.5 6Hb.2 li90,5 312,4 
1971 3&9.7 714.2 523.1 453.1 448.2 408~8 372.7 341.6 11lS,b 1399.6 21bbeb lUUb.O 

• 1972 464.2 439.8 485.9 451m1 4~9.1 410.1 37~,2 349,0 140.0 7QO.O 7~8.~ 522,8 
--T973--42I:-2'-ii39. 1--itls. b -- · tt~o·:·t;-·44ir;;s--ii u<i·:-3--3 11:-2--3·3-7. ~ 1 q u. o 1 4o. o 1 q o. o l:.::;1:.;;3;..::.~o;.__ ___________ _ 

1974 370.1 4'U.7 491.9 456.] __ 4_5a.o ll2&.8 337.1 363.9 740.0 7qo.o 740,0 919.9 

• 
AVG Sl&0,2 549.5 53q.LS ~7b.7 llbO.O 416.b 390.7 421.8 1o9u.9 111s.9 u2s.r~--?'-~l.b 

• 
• 
• ----------···---------·· ------·-·---··----------------------------- ------------~--~----------------

., ________ _ __ ..._ . 
• . ------ ------------- ·- -- ---------- --·---·--·--------- -----· ----
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~ ~ -~ ~ ...... L .. Hf,_ ~ ~- - ~ - - iia .. ii!B =- =· A·L..t.a.\.!hmc.u-.. 7t.~ ..._ Pc...=' ....... 8 c._._ .3 
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AVERAGE: CAPAIULI f H.S (MW) Ill --- ---- -·-·· -···- --- -· --- ·-· - ----------------- ______ "h6/p Ill_,; Jr<-<J-o) __ /3_ 7 ______ . _ 

_________ ..::.U.CT NIIV UE.C JAN .Ffh 
SNO~ &s:---&·7. bb. bl.!. ts3. 

MAR APH MAY JUN JUL AUG SEP 
r;,.. ~s. sa. t.l. tsb. &7. bO. . -- -- .. ---- ... --- -·- -· . -----·- . --·- - ... -- ·--- ----- -· ·- ·-- - --·-·· ·-- --- ··------··. .. -TOTAL b8u &7. bb. b4. &3.. bO. S7. 55. 56. b31. bb. ~-; --------

• -f.ti'NTM"U"M-cAPiaiLI.TIES-i'M.w)---------· - ------···· .. ------.---·-

ucr NOV DEC JAN FEH MAH APR MAY JUN Jlll AUG SEP 
... _SNOW _______ E.7...!---~~!. ___ b5!....--t?~_. ___ _hl.!-- 57.!. 51, 14]. 51. 59. b5. bS. -·-----------·--

TOTAI:_ ________ b7 !.---~~.!- .. -~~~ __ !>.J~--- bl. 57.!. 51. 47. 51. 59. bS. bS. ,. 
AVER~E_EHEHGLPHOOUCUON (GWHl . ------ ____ OCT NOV I>E.C JAN FEB HAk APH MAY JUf\1 

i9:-q-·-r9:s-1~i:q-·- T:-, ;o··-t~~:&-·--i4:-3-12~-4--i1.& 1s:~2 
JUL AUG SEP ANN.~------
17,5 J6.8 zq,s ~~b.a SNOW 

----- -··----• TOTAL 
---:-----:---- ---· - -----19.4 19.5 19~q 17oO ati:-3--i z. 4 14.b ll.b 35.1! :n.s 36.8 24.5 cbti~2 

MINIMUM ENERGY PkOOUCTION (GWH) ' • . OCT NO·v··-0-EC jAN FER MAH APR MAY JUN JUL ~llG SEP ANN 
_ _,.S=N.O.t! 0973) 15,5 lS.& .11,1 lb,__L_ tl1.3 14.1 12.0 11,0 2q,o 1!5.9 2b.8 U.l 204,3 

• JOTAL (1973) 15,5 l5,b !7,7 lb,l 14.3 14,1 12.0 11. (J 21.1.0 l5.9 2b.8 11 .• 1 204.3 
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2) KEETNA ALTEHNATIVE HYDRU PHOJECT 
--=R::..::E'""'SPONSE-TOPEIS---·-- -----:,.-, HULE CUkYE 

NSO YEAH i0101 &44q GWH 
--RATED CAPAC JTY luo;--:M":::-W~---------'"-

Tt:i 61-e IG /(4.~/,D>. 
·~ ' 

----------------------------------~------------------~.· --~----~--------

------------------------~INPUT D~TA FOR KEETNA 

----------N=Itl'URAl STREAfl4FLUW Al DAMSITE 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

P. I 

__t96 !_~95. 977, ~9 2.L-9_'t 9..LJ!!~. 33~~.~!.~~.!.--6~ 11. !'341. ~~4 ef-=-. _,b;-,b;-;lr-;' ·~·=-------------------<---------------
196i Z7&5, 910, 516, ~43, 328, 246, i63, IS02, 8062, ~294, b~86, 3llb~ . 
1963 L~~~. 559, 467, ~~lL__1~~. 29~66, 25&~. 5786l 7851, 8Uiq. 4344 ---- i 

1964 li64, 781, 615, 530, 4H4, 463, 611. 5506, 8786, bq9G, 4702. 2567 1 

_ 1965 1020. 515, 34bo 28b, C51J, 237, l?le 2411 t 12451! lfiil?, 2360, 1290, K ·~_, ________ _, 

1966 904, 477, 366, 314. 285, 21~. 340, 2461, 4~72, 6411. 5454. 1734, 
___19~7 17~5. lOlb, 687, 421, 286, 250. 313. lllJLJll8b4, 7liU,1045U, l7lle 

1968 1640, 816, 340, 45], 391, 300, 323. 2191, 7914, 7496o ~96], 5q27. 
·-----"-...-.' 

___1!69 226l. 854, 554, 466; ~o8, 358~56, zqo~~6o~8~·~4~7~8~l~·~· ~6~1~6~6~·~i~4~U~b~·-----------------------------------~-----~---~-----
t970 1126, 598, 464, 402, 146, Joo. 333. 3~38, suoa, 4832. 4801. 2968, 
1971 i231. 624, 462, 412, 374, 317, 325, ?S45, 8213, 7521, 528~~4~~~6~0~-------------------------------
1972·1797, 482, 348, 327, 299, 293, 382. 2143. b59l. 562'1. 5040, 1997,.- --
1971 1157, 668, bbb, Qb3R }42, 315, 341, 2b45,Jl)9~l~t-75~8~273Lt-4~9~078~t~~)~7~l~b~t:__ _________________________________________________ _ 
1974 8036. 699, 536, 465, 359, 302. lll, 1818, 46i9, 67246 4361. 33&14, 

I 

_ _ __ NEl_BESERVDHLEYAf1QRATJONt.lMCHES 

OCT NOV DEC JAN fEB HAR APR fl4AY 
o.o o.o. o.o o.o o.o o.o o.o u.o 

JUN o.o JUL AUG SEP 
o.Q OeO o,o 

********* RESERVOIR DATA *********, **** TAILWATER OAT~ **** -
ELEVATION VOLUME AREA DISCHARGE ELEVATION 
(fTrMSL) lACRE~FEET) (ACRES) (CFS) (FTrMSLJ -----· ,. 

e.os.o o. o. -;-- ----- -o.~---- -bls.o-- ---~------:--~ 

------~&5o,o 2oooo, o. aoooooo. 615.0 
e.75~o 4oooo. o. o, o.o 
1oo.~ 1oooo, o. o. o.G 
750,0 145000. (),-·- u. o.o 

------~eoo.o ZHO~uo. o. o. o.o 
!2o.o 35oooo. o. o. · o.o 
850,0 480000, o. o. o.o 

----qcfo.o 68oooii, o. o. o,o 
945.0 850000. o. o. o.o 
950,0 880GOO, 0, O. 0~0 . --- ·----------~-------------------------------THE RATED HEAD IS i8b.O FT. 

. 

THE RATED CAPACITY IS 100.0 MW. 
• -r-HE HEADLOSS IS 0,015 liME'S THE HEAD 

tt THE GENERATOR EFFICIENCY l& 0;980 .,n THE TRANSFORMER EFFICIENCY IS 0,990 
10 

-· ............. ---· -------~-- ---· --------~-------------- A ·--------~----~~----~· __...,._.._~;;;.,_.~ .~ ......... ~ •'-"· -~--'-··-·---~---~· ·---~ -:--....... ~ ,...:...__.~ .,.,;,..,~ .. ..,. 
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******************* POWERPLANT DATA, ! UNJlS **************'**n** 
NET HEAD PLANT CAPACITY EFl"lCIUn:Y___ ---

(IRATEO) (F~~TJ (~~~.l HA~ED) TURBINE f'LAN!---------------------------------

0.&50 185.9 46.& 0.480 0.858 o.slz 
0.750 _2lii·.s &0. 9--0. «)2"8 o-;irso 0. tj5"4" 
o.eou 228.8 &7.7 0.698 0.888 0.8b2 
0.850 .243.1 74o6 0.7&9 0.8911 0.8&7 
0.900 257.4 81.9 0.844 0.900 0.873 
0.950 27T.7 s9.q o .9~n----c,-;cros 0.878 
t.ooo 286.0 97.0 1.ooo o.•HO o.88l Ta61t! 18 ~f!( .. -. ?.Z 
1. 0-30 291&.& 101.1! 1.U.Q3 0.908 o.eiii 
1.060 lOJ.i! 105.4 1.08& 0.90& u.a79 
1.100 .314.6 111.1 l.ll&5 0.903 0.61& 

.W50 328.9 118.1 1.1!19 o.9uo 0.873 
1.250 357.5 tiz.q 1.3&5 u.ee1 o.e·s7 

RfSERYOIR ...JJPEHATIOtLCO.N8TR~1NJS ____ _ _____ _ 

~AXIMUH RESERVOIR ELEVATION 
--------O~C~T~~N~O~V--~O~E~C--~JAN FEB MAR APR MAY~~J~U~N---J*'UML-· --~A~U~G--'S"E~P~----------------------------------------------------

9~5. 945. 945. 945, 945. 945. ·945. 945. 9QS. 945, 9Q5. 945 • 

RULE CURVE ELEVATION 
OCT-NOVI>ECJ-AN-FEO--HAR--AP·H·- MAY--JUN JUL AUG St:P 

------'9'--li.:...::s:....>,.___ 91! 2. 93&. 929. 922. 91 q. 90~·~·-...:.9.::.l.::.S.:..._9..:...o~7=--•:!..__9 . .:...:l:..:&::..!,t--....:9:..:1~-=1:...!.~-=9-='4:..:::o..:::•-----------------------------

MINIMUM RESERVOIR ELEVATION 
OtT NOV -OE_C __ J..:...:AN ---FEB , MAR APR--MAY.--:fli'N JUL AU; SlP 

8i!O I 820. 820. 820. 8i!O.L,_820. 820. .:::;8.:2:.;::.0~·-;..".:::.l.::...O~· __ S;:;..;i!=-0.:..•=-....:8::...::2::..;0;...!.:,.___;;8;;..;:2:;_;;0~·~----------------------------

RESERVOIR ~ELEASE CONSTRAINTS 

OCT NOV DEC JAN FEB MAR APH ' MAY JUN JUL AUG SEP 
------------------~--~M~I=N~tM~U=M~CONSUMPTJVE R~E~L~E~A~S~E---,.----n----n---~.-------------------------,---------------------------

011 o. o, o. o. o. o. o. o. o. o. o • 

MINIMUM NON•POWER RELEASE 
OCl~ NOV ___ DEC _ JAt:L_ FE6 __ MAR APR MAY JUN _JUL ____ AUG___Jlf.F 

o. o. o. o. o. Oo o. o. o. o. o. o. 
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Ela ~ ~ !""""-~· 
i!C!!Iiiiiil: ' 
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• 
_ PRE•PROJ.E.Cl FlOWS AT Bfl OWu._.D...,.A.,..H...__ ____________________________________ _ 

• 
• 

YEAR OCT NOV DEC JAN FEB MAR APR HA~ JUN JUl AUG SEP 
1961 &95. 911. 692. qqq, 38&. 336, 361, 2165, Diiie ~~9la 69q8, bbll. 
1962 2765. 910. 516. 443. 328. 246. 263. 1502. 8082. 6294. 6686. 3316 • 
.1.!ll.tl~.11ift_8__.. ___ 55_L __ qb 7_. 397. llf 0. zen. 266_._ 2~&~. 51 6b.._ "/65 1_..~ 662il._ q 341_1.__ ____ _ 
1964 126q. 781. 615. S3u. 484. 463. 613. 5S08. 8786. b9q~. 4702. 2Sb79 
t9&s 1 o2o., 515. ____3_Afl.._ __ 2ttb. zs o__._ __ 2l7.. 323._ 24 u. 3245 ._ 11 If 1 z_.__ z lbu.___ 1220. 
19&6 904. 477. 366. Jlq. ?.85. 274. 340. 2461. 4972. 6431. 5454. 3714. 
19&1 1755. I02b. 687. 92J. 286. a5u. 113. 1J37.ll8b4. 73~0.10950, 31JJ. 

12 1968 1640. 616. 340. 453. 391. 300. 323. 219l. 7914. 1496. 5963. 5427. 

1 eu 19&9 2262. 854. 554. l,lb6. 406. 356. lli,.__.z.::!.4.lLOS~·-:1~b~V~U:.a•-..:!.ti.~.-70~3~.~6ul~8~6~·~2't~O~b:u·~------------------------------
l 10 1970 112&. 598. 4b4. 402. 348. 300. 333. 3538. 5004~ 4632. 4801. 29&6. 

• 1971 1231. 621j.- 482.. 432. 374. 117. !25 .. 2545. 6213. 7521. 5266. 4960. 
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4 MINIMUM POST•PROJECT FLOWS ~T BELOW DAM 
l OCT ~OY DEC JAN FEB MAR APR MAY JUN JUk___!~UG~~S~E~P~------------------------------------------tt 720. 720. 720. 720. 720. 720. 720. 720. 5000. sooo. 5000. 720 • 
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1966 9.9 u.5 tJ:u---·yr:·9--fo.5 tr.ti ·1.1 H.:s--s-o 62.6 67.o I·o.7 zet.s 

•. _19~~---J-~!~--- ~-~!? .. __ 17!~--- .. _14!..? ___ !!.!.~ ___ )~.!2 ___ !} .~ _ _!!! 7 ___ ~~.!~-~w 87,2 . ~9.b ,.~_H_~·------------
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__ __,.ucr 

t"t2. 
NO\! 
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DEC 
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l07. 
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tG.J. too. 

AP~ 
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MAY 
101. . --- ·- ·-··--" --··· -- ---·· ···---·-.-· ------·--·-··---· ----- -· .. -----·-----· 

TOT~~ 112. 113~ 110. 107. 1&3. 100. 9b. 101~ 
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OCT NOV OEC JAN FEB MA~ APH MAY JUN JUL AUG SEP 

• __ K~~tNA ________ ,, _1!_. ____ lb.!-•. -~J~----1?_~..!.- .. ~~L-.J»J'..!..-- ~b. bl. bb.. 11. 1P_. 11:.. ·-··--
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UCf MOV OEC JAN FEB MAk . APH MAY JUN JUL 
x.EEYriA ·- :--· · ·---- zb': ~- rs:·z-- r~-:·&- · '". s · --t2;q--·"'I2 ;·rr--·"fi ~s-·--r1'~1--a·u. 3 s4. 1 AlJC SEP A~N~N=--------------· 

uq.t ss.~ ~29.5 • 
'"" -'! • l'OTAL ----ib.1 Ts:i·-ts.& -li.:s·- 12." f2:·9-- i 1.5 17 .l eo.:s 84.1 84.1 55.2 429.5 
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!Z:-,s;.ll b"';3 ~ 

., o "..... .. ...... • •• I • 

"_:3 ____ _ 
~ BROWNE ALTfRN~TlVE 

.• -.fESPONSElODE 1'5 
HYDRO PROJECT NSO YEAR ~010: b,.~4 GWH /'a'-IC!' 18 Brtn<.,.,,e p. I 

WTimL~ CURVE RATED CAPACITY IOO kw 

:;. 
' 

INPUT DATA FOR llHl INE 
, 

HATUHAL SfHEAMFLQW AT DAMSITE 
. .''M 'l . 

YEAR OCT Nov DEC JAN FEA MAR APR RAY JON JOl AUG SEP 
• . . 1951 1.733. 78_1_._ 7~3. 696. 595~~. SSo. 803. 7519. 9_~~0.IOlU6. 900le10H30. 

Q ·:: ... 

• 

~ii5r21f&9;-Tl98u rm. 76a. 640. 614. 653. l0o5.12tl6Q.rzfli"S"Ir-.-.q~qf1lrzqr.-.::6:nuT("Tf-.----------------------------
1953 3935 0 lbbQ. 10~4. 5SUe 461. 550. 1b8~ Q659.140b7ell~~S.10829e 7bS~. 
1954 2179. 960. 832 .-,Jo-;--bcs-;-499. 576. 4 G1f~T5r.--vlfC::51r4 o.;_lr.2:r.ln6=-::2r.-.::6-:-77""1:J"TJ...:...-------------------------,----
1955 3109~ 153b. 707. bQU, 589. Sbl. 486. 38l3.1~680.13773.1i717. 8U51. 

-1956 2378. 1056. BPI;- 7o4. ·osJ. 561. 559. 54o4.14387.12813.1255o. 7684. 
1957 ~831. ttzo. 915. 88~. 778. 6~8. 653. 6977.1561~. 9&93e al56. 7917 • 

--ri...-9S's-3T!;1-;-7~59. 117 5 e 987. 585. 472. 1 011-;qo I 0. 1:5 nJ-;-v990 ~,f0''1:5"T(TI-.--rJqmqrr7r,.----------------------------
1~59 t924. qs4. 7o3. 1~1. ~t&. 434. stz. 5724.taq73.t4Q38. 9498. 5728. 

~ ~~~~ou. 97l. BB!. Ita~ 660. 742. ·&246. IOl4 .. I0328. 9903. 18~~.----~~----------------~------
. t9&H zssq. 1010. 978. 934. set. 540. &tl. b760.t2JJ7.1l5b4.tl478,. 5614. 

l9e2 2826. 1':'136. 973. 781. 6o2. 538. &66. ""!i681.,19277.13901.10ZBS. 8865. 
,~ 1963 3034. 146~~ 858. 691. 6~0. 602. 666. 7114*1~650.17H82el~b2Jrlr0r•~&n9~7n6r•------~---------------------~ 

. -[9"61rJb07;-TS'6""8-~~ -7li2;-T4;:f;---slr.-'lf61 • 646 • ll1 0.l51Tr.m-rr;-84! J • 4 62 0 • · 
1965 34J3. t536Q 947. 666~ 563. 550. 762. 5265.tJ6U6.l4162~ ~152. 9175. e ---r9"&6,nH •. 1536. ::Vr.--l»Z. o-.--o-4 o. 6141. 691 :a 1 no;r5lfll~7T4";TDT29""'..:.... -6,.....3 .... 5 ...... J,....;.;__ ____ ... ~----
t9&7 3040. 947~ 799. 710o 628, 589. 576. 4991.152Q~.l9b35.l675S. bl64. 

--19&8 2341. 1152. 913. 945. 8oo. 161o 809,. &o79.1615~o~~~l~J•twqTI~.~7r7~6~2r.-,l~7~6~4-.-------------------------------------------r-------------
O __ 1.'~.~9 tb47. 517. 335. 29~_. ~ez. 2~2. s~~. 5289. 9~,1&. 7521. 5513. cnoo. , 

t9,ioll24 • 8Zi4. 678. 611.. 579. 5bl. 649;-50"~-;TO(HJCJ;flf2"2T;'fJZ4. 55o7. 
1971 2406. 966. 699. 69le 691. b9le 68~. 47S6.l8560.137~~.1l325. b227. ' 
l97i 3oS2. i&5~~17S;--B&~~~;--s9r;--556. 43oz;llrZ2Z;rlqaq;-~t~~~,7~.-s~a~nr.~---------.~-------------------------------------------
l973 3~41. 21J4. 1016 •. 768. &40. 576. 671. q2o1. 7937. 98b6. 9188. 4014. , · • 
1974 181~. q5~. 531. 31&. 241. ~43. 25Q. J2q6. 7323. 9394. 8236. 6396. 

~ 1975 ]028. 1169. 838. 640. 640. 640. &82. 366b.l3299.12b4l. 848b. 6925~·~--------~---------------------~------------~ 
-i976 z6ia-:-l""i24;---To3-.--,o7·:-sla. 461. 9"13-;-iiz.i4.923&---;/51~;-69~s. 3sr6e 

1917 2168. 1233. 89to 768. 640. 576. 618. ~196.15398e1~6l3.l0405~·~1~1~~~~~·------~·---r---------------------------------------------
• -t918-'q"Qfiq:--l-ob5:lo8o-:-a33.-7!7. 651. tol~-;55oe;-e1io.ui77s-;-e699. 47ua. ! 

19'19 2372. Ufi7. __ CfP2!L__llll_~ b4Q..___ 576.__~8$~- 60'19 • 9592 .U03U. 81152. 5131. 
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n - -~~-w,->.;<,'M,-<>'•., ..... A-_.._,_.<W', ...... .,.,~.._,_ ..... ~ ------~-.......... - ,....__...,_.--~. __ , _____ ~...--...,----·--·-----<--,._._----., __ 

:I 

iJiQiili1 ... ... ,_ 11111 ~ .. ts.i· ~ Efy ~:;::::::;:;;:;;:1 
~ ~ ifi'';:;~ ~ E·-iiJ ~;=~;;; ~ ~ ~ 

• 
• 
• 
• 

NET RESERVOIR EVAPORATJON, !NCHE3 

OCT KDV DE~ JAN~B MAR APR MAY JUN JUL AUG SEP 
o,o o.o o.o o.o o.o o.q o.o o,o o,o o.o o,o o.o 
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-11***.!~~!'~_.REftE.B..V.Q1JLP~J~~~~~--- **** _J.!l!:!IA TEILP-!!~~~** I ELEVATION VOLUME AREA DJSCHAHGE ELEVATIO~N~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(FltHSL) UCRE...-_f.U..TJ (ACRES) lCFS) · lF.l.!J4.c::S:..::L~-~~~---~-~~~~~--~~---~---~~---

710.0 0, -0 0, 780,0 . 
tz 780,0 15000, o, 1000000, 760•0 '·----------------·----------------·--------------~----------

·4t" 3Qih .. Q .5C!Q.o.u_. ________ 9..._ -~-·-----«h!l;-----------------------~·-----------------·----
co 8 If 0 1 0 1'1 0 0 l) 0 1 0 1 0 1 0 I 0 
·~-~~~~ 2~ooo, _____ 4!~ q. o.~o ___________ ~-------~---------------------~------

• • 395,0 Jqoooo, o, u. o.o 
7 920.Q SOQ_(}yQ, Q, O, _ 0,0 ,_ 
t -fibO,O 94QOOO, · 0,- 0, 0.,0 

tts 9L~1 0 l!~QOOOL- Q 0, ~-~·~0--------------------------------------------------------------
~ 1000,0 1401000, 0, o. c.o 
3 

8 __ T_H_E -R·A Jf,O ·rtEAD ·-islio:0FT, 
THE RATED CAPACITY IS 100,0 HW, 
THE ~EAOLOSS 1~ 0,015 TIMES tHE HEAD • I 

• 
lj 

-THE-siEN£RA fOR EFricfENCYIS 0,980 
!HE TRANSFORMER EFFICIENCY lS U,990 74~/c ld' 8rAJ)te P. Z. 

~-------~-----------------------------------------------------------------~------------
a . **-*\'t******** ~~~..!~* PO~~PlANT __ DA T A_, . I UN 1 T 8 * *~** •*=-:.*=-::*-:*:-:-*:--*;..;.;*;..;.;*...;.."..;...*..:...*.;_*_*_* -----------------------------------~---------

NET HEAD PLANT CAPACITY EFFJCI£hCY 
URATED) (FEET) (MWl (X RATED) TURBINE Pa.ANY . • _o.c,5o ~to.s. '16.6 o.11eo o.sse ~o.ela 

0,750 121.s &0,9 o.628 o.o8o ~.esq 

--~~0-,J.~O !l~.o b7~7 o,&98 · o,uo~e~----~iDL,8~b~2~-----------------------~----------------------------------------------o.eso 144.5 7q,b o.J&q o,oQq ~.8b7 
I G) 

----~Owtw9~00 ~~~~p 61,9 0,8~~ 0,900 1~67~3~----------------------------------------------------------------·------0,950 !blo5 89,4 0.921 0,905 ~.878 
L.ono 110.0 .n .. o t,ouo 0.910 o.aa3 

8 
--l .. OJ~ 175,1 101,2 l .. oq) 0,908 ·0,6H1 • _ _,_" .. 1.60 l80t.l 10~?... .. 4 1,086 0,906 Ml_.,_:.__ __________________________________ _ 

1,100 !87,0 111,1 1.145 0,9Ul 0,87b 

• 
----~~~~lSi- 1~5.5 IJ.~~ 1~J.~9 __ ~o~·~"~o.~o ___ ~o~B7i~l ______________________________ __ 

1~250 212.5 lll,4 1.3b5 0,681 0,8S7 

• _ RESERVOIR OP~~UUlli_£=0=NS~f~R=A~I~N~TS~· --------------------------------------------------------------------· 

• ~l~IHUR_~~E~YOIR ELEVATJ~O~~~-~~-~~-~~~~-------~~------------------------------
OCT NOV DEC JAN FEB MAH APH MAY JUN JUL AUG SEP 

- 975.. ·us. •us. '975, 975. '175. 4'11..?. 975, 975. ens, ens, ~75, 

• 
• . ___ RlH~tJ!J_RVE ELE.V..!TIO_~----·· 

OCT NOV VEC JAN FEB MAR APR MAY JUN JUL AUG 
9.15. 970. 9btl, 957. 952. 5~~. q"'· 9b3, Qib4, 969, ___ 9~1b:..l):;..z...___;:....t....::~-----------------

t· i • ·-··· - ·-- ·~-·-L- -~'"'=..,·- --·---~~,~------ ·---.-, ....... ". ----.::--....... ----7;-------..............,:---------·--------~ ~----- ~--.,_,.,..,..,._.......,__,~~-F~'"""""~~ .... ...._."'\,"'"-'~"';' . ..-1- --~, •- •· •~·~- ~ ·-•~·--·· -~- . ..,• • ~~ 
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---- --~~---'"'··--·-

~ ~ 

____ ..uH li'UMUH ... Bf.~E.R'IO I R .EL.E..V..!ll 
OCT NOV DEC JAN FEB !\ii'AR APR MA~V ~IJiiiuiiiN---J'iiuiiL-&iAuiiiG:;-0SC'Eii"P--·-------------------------------
8..95. 895.. 895. 895. 895. «:Vi5_.. 895. 895, 895, 895. 895, 6'il5. 

• ---------------------------- ·----~·----------RESERVOIR. ~flEASE CON6TRAINTS 

• OCT NOV DEC JAN FEB MAR APR HAY JUN JUL AUG SEP 
----------~IHUH CONSUMPTIVE RELEASE : 

Or. o. o. o. o. o~ o~ o, o. o. o. o. 

• 

, ,, 
~;'( 

> ·., 

I 

I 
• . MINIMUM NON•POWER RELEASE I .. - I 

or:J Nt'\V OEC J&N FEB MAR APR HAY JUN JUL AUG SEP _ !· 
. I ! z o. o~ o. o. o. o. a. o. o. o. o. o. 1 . en j'• 

t;l 

''\'-. 

• ; . P::~:::~:~~::s:T c::~:w DAM ' ILr . 

YEAR OCl NOV DEC JA~ FEB MAR APR M~Y JUN JUL AUG SEP · · 
liS.l_JJ.JJLe..--1.8.1...__723. "JtL_5.'l5..__550. 8QJ.,._t219. 92l!1...1~Llfl8. 9001.10UlQ. . I .. . .. ·. : 
1952 2~69. !398. l0b2. 7&8. 640. ~llf. &51. lOOS.l2864.llflf5l. 9lfllf. &017. i 

'S ., 
4 

~_1235. 1o~11. Ul-lf. sso..__Jl~l. sso. z&e. lf&59.....lll&7.ll&?S.10829, 7b5Z.. ~~ 
1954 2179. ~60Q 832. 730. &25. 499. 516~ lfUO&. 9751. 9lf54.122&2. &733. I I . 
1955 _1109. 1536,_ 707. 640. 589. 563. lf8&. J8l~.l26tf'O.l3773.H717. 8051. ~ . I 
195& 2.378. lOSt.. 819. _7011. &53. S&l. 559. Slf04.14387.1281l.12SSO. 1b8lf. : -. . . -···. . j (I 

-~1:..,:.9.:;57 2833. 1120. 'H'5. 882. 778. 658. &53. &--,77.15834. 9&93. t;t256. 7917. 1 
1958 31&7. 2259. 1775. 987. 585. IH2. 704. lfcilO.l3T11-;--9990.10511. 3lf9 • . I 
l959_19?!f.L_'i~ll. 703. 727!. .. -~1&._ll1311._.~1?._5724.!11173.1lU6J8. 91198. __ 5728.. "1""a.6/ .. ,,. MWW!'~ P.3 ··- L 
1960 32lfS. lbOO., 971. 881. 718, 6i&O. 1112. 82116. 7011f.H328. 99Ul. 7611o ;.,.:>" 
1961 2554L tottl, 978~}~__?6~-·--~~qu, 813. tt7bo.t2l37.11~&",13Ci78, 5~tLS. • I , 
1962 2826. 1S3b, 973, 761, &02. 538. 6b6o 5&87,19277,13901,10265. 8Hob, J 

J 

• 
• 
W .. 

!96J 3o3q. 1485~ 859. b9t. &4u. &oz. &&&. 7114.1265~.17662,1&~30. &976. 1 
-i9ii4 36,7:156'6-. 7if2:742·.--538-. -4&f~4&:-ITfb";T5ira:t"li'3l:-8~t3. 4b·2o. j 

1965 3473, 1536, 9~7. ~&&. 563. 550, 762. 5l65,llbO&~t418l, 8152, 9175. j 
-f9&63'7'6·ii;-is3.&,--s92-._ -t,;,o-:-64u;-;,"'·•r~-e;iii-:-ITJ6-:Is-9i"l~-9·rnr;roi2~S1. [ 

19b7 30~0, 947, 799. 710. &28. S89. 57&. 4991,15245,!9&35.1&755, &1&4, · 
1968 2341. 1152. 913, 645. 600, 1&1. 809. 6U79.16150,13~97, 77&2, 3764 • 

__ 1!69 164l.!.._5JJ. Jl·.s. 2~~~2_. -~~?~~~~~u-~.!. -~·~J-~?~?:h25!~?_~o. l 
1970 1324. 844 0 b78. 6!1. 579, 563. 649. 5Ub0 8 l0089,14221, 9]24. 5507, I 
1971 240&.__9&8, b99, ·~~H. 691, b91, 6Hl. 475&.185b0,137l4el332~. b227, \ 

--tci7z 1osi. t'bss:lt2)f.-1ab'a-. --t;9o-. -~9i,f)556:--;t~ro2. u222.ffiiaq, uqqJ. 5t'19 • 

• 
0 

• 
• 191~ 3241, 2!34, lOlbh 7&8, &llu, 57&r 671. 4207, 7937, 96&8, '1168, 40llf, L 

197~ 1~12, ~82, 531, llb, 243. 243. 259 0 324&, 7323. 9394, 8236, b39b 0 [ 

__ j_'fi_L~Q?!'a_l~~.:L- 838, &40, ~~1! •. -~tiO, b8b_l.~f!.~l}29_9_ill!J~3, 848&, 6925. ! 
1~76 2618. 1024e 803. &07~ 512. 4ble 573. 4~q4• 9236, 7515. &958. 351&, { 

__jJJ.l_ll~~ .. _l238L-_69b, l~~~~t..-_~1~ &18. 4!_~~5l~Jl.! . .l~!!}~~~-5. 719~. t 
1978 4494. 2065, 1060, 833. ~37, &53. 1032. 5Sb6, 8110,10775. 8b99. lf708. r' 
1979 llJl, 11 (H tt 9\)i, 74le b40 t 5Jb, 685 '· 6019 t 9592,13030 1 6452, 5331 a - ·- l 

• 
• 

- MJlU!"UM...f.Q.!!.,PRO_~,~~T FLQ~S AT .~ELO~ DAM I 
OCT NOV DEC JAN FEB ~AR APH MAY JUN JUL AUG SEP 

__l!H!.L.:..J400, 1400"' 1400. l_ill.._14vO, l&IOO, 1'400, 93oo. ~'9300. 9100, 1400, ].-

NSD fOR(CAST, YEAR 2010 ANNUAL ENERGY DEMAND z 6444. GWH. . 
f.., . 
~· I• 

r~ 

• 
• 
~,··.-----------···------,----------~--~--~----,~------·~,..---. ----·--~-- .~~-~-------........... _______ ?J--~---------~"''"""'"'f-"'"""~~ ........ ,.~ ...... ., .... ~-..... , .. ,.~.,...._~,~-~~--- r:-' 

..-' -
/-



,... ., ~ ... 
'; . .. """ ... ·•. .. 

. ~ • • • "' ''\', • < 
-.. b ~ ~ '\ .. ' ' , ' - A - . f ' ! t 

• 0 1. , q o 

-- ...... "'..,..·, 
\I 

--~-----.,.-

~ 

,_.,~·..._.,_,_~~~~~.:.....~~~~~"~"""" ... .,.,..,._ ..... _~__._,.,~-,,.,...,,.,..,.._...,....._...._..... ______ ~,_..,-._-· ___ ~_ --£··-~_,._...,._.,.....---... ..... ~-~-----·-~~.--. ...... ,.----. ...,.......,~--

'li'i!'I~IF~ -Yek}~~ - ....-..: ~ \1~ ~-'""'i! ~ ~ ' 1 ~ !~~iii~ ~ Jill .... ~ ..,_ ' . -... Jiiii ~ i~7i ~;.ii 

- ~-----·--~·-· _______ ..,.,,...,.. ___ ~,__ _,.: .. -~ 

---~---__, .,.,.,__. 

~ 
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~ 
~-c:.:l 
~ E?ii eil ~-

~~ ~-

t 

d 
l 

I 

I 
;l 

I 
I • ... • .............. ··- •• , ••• -10 '"'·· •• 

t • -----~~- ----~ ~ ____ ENERGY GENERATION CRJlENIA 
If l 

i 

,j ... 
I 

I • 
SYSTEM ENERGY DEMAND, G~H --------0-C_T ___ N_O_V ____ O_E_C----JA~N~~FEB MAR APR ~~~~AvY---v~~'U~N~-.J~U~l---AT-U~G~~S~E~P~-------------------------------------------------------

_5_6_]..___bli_O_._ __ lllL ___ ~S__~ .. -- S~2 tl 5.75!1 ___ li_«!l~. '159 ~~--'~27_.~1120__._ __ 91fta' ttbS. 
----------------~----------·---------~-------------~---------------------------------------------------

MONTHLY GENERATION E~OM OTHER SUUNCES, GWH 
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

' # 
-~ -~ 

96,5 85,7 87,0 82.5 72,0 71~ 61,9 73,9 159,5 170,8 175,9 126,7 . 
' J; 

0<' 

'I 

u 

• !' 

ADJUSTED S~SIEM ENERGY DEMANQr GWH 
OCT NOV gee JAN FEB MAR AP~ MAY JUN JUL AUG SEP 

• 466. 554, &30, 577, 510, 50~~2~9~,~~l8~5~,~=-~~b~7L,~2~4~9~,~2~7~0~,--~33~~~~~--------------------------------------------------

• MONTHLY GENERATION, PERCENT OF ANN~U~A=l~~~--~~~~--------------------------------------------------------
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 5EP 
Q,Q90 0,107 0,.122 O.lU_.O.,O.~ILQ_,QCJ_7_(J,()8,LQ,o7g_uo_._Q5LQ,Ott8 0(!052 o._obS 

• TARGET FIRM ANNUAL ENERGY • 122. 

• TARGET MONTHLY FIRM ENERGY, GWH 

tz OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
•"~ 110)0 11,1 14.8 13,b 12,0 11.9 10.1 9.! b,l 5,9 "·" 8.0 

ta 
. I ... ----------------------------------------------------------------------------------------------------------------------

1 

' • s_.._ ____ _ 

• 
.. 
3 
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'II : • __ 1 9?J. __ J ~ ~ ~---· t~! !L ___ ! 6 ~ 1_. __ ! I! H --··-- t L& ~ q- __ .! ~-.!-~----· I~ !t 9----~~J ___ l~.!.~--~ ?.!.8 t! 3. 7 Eg. 2 q? 7 ~ 

1952 2&,2 23,1 22,1 16,5 ·~.3 15,9 12,6 12.7 77.7 85,4 6&,5 64,0 459,9 
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UC1 UEC JAN FEU APR JUN JIJL 5f:P ANN AUG NUV MAH MAY 

i Jq5] 39 0 25 6 21 7 1&,4 13,7 ~~.3 ll,b 13,1 80,& 8&,5 8&,5 80,7 492,8 1' • -. 9sq-·--2o: q--- -is~b---19~8---i ti. i·-- · i~ ;i- -- rti: a·--··~ 2": .--·-rif.9 ___ 7&:s--·-79 .1 sT;2 ir:·" ~.-4 . .:::2-=-.-=7------
1 1955 30,3 24.~ ~6,S 17,2 1~ l~,q 12,0 12,6 79,1 8&,0 8&,5 83,b 460,6 I' 195& 24,0 l'l,b 19,7 17,9 1S.4 15,4 12,1 13,9 61,3 8&,5 8&,5 61.1 473.3 
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• _.19~7 .. __ .~7 _,,3. ___ ~u, 2 ___ --~~ "'~-- ___ ! ~.f! __ .ll~.!.s. __ l b! 3 ____ !? !'.~-- __ 2_~0 ~t!l __ ~&_!.5 85o3 __ !..!..!.~ ~6~.!.?. 

1 1958 3o,9 31.8 29,4 ~o.7 1q,8 tt~,& lj.l 12.9 79,9 8&.5 Hb,5 36,3 459,2 

j ___ 1.9~9 __ 17 1 7 _ L~JI~ __ Jih_5 ____ j~.! l __ !~!!.~ _____ !~~~--.J?!!0 ____ 1A!!2 __ ~!.!_3 __ j!~ .. s ~~~---~J..! 1 il~.~!.,;-1------------· 
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• 19&0 31,7 2~.1 21,2 19,& ln,O lb,l 13,q 41,0 7b.~ 17,& 79,5 52.3 470,3 
·'· .. •J , 19 b 1 2 q !! t1 l.YJ 2 c! j ,3 2 0 , 1 l t1 , H _ 15, 2 1 q, 0 27, 0 81 o 3 8 o, 5 8 b, 5. 59, 9 4 7 0 , 2 

~~~ 19b2 27,3 2'1,5 21,2 l8,b 15.0 !5,2 12.7 1&,9 81,3 66.,5 6&.5 63,7 489.3 
e __ !9~:S_. __ ~~-' 1 .. - ..... .£~ .. 'L_, __ 29.!~--·_j 7 !.[ ___ t~.!.~---J~!~·--·-!~!' "t ____ _.s_o,l ~.!.J. ___ ~&.s 6~,5 71,6 4?~!.-:1:---------------
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POST•PUUJECT FLOWS (CFS) "'l"ab,~ /9 Brtr~Jne · P. 6 _______ .. _., _____ .. _ .. __ .., _______ ·-·,.. ···~----·-·-··~-·- ... -.. -·.--- .. --- ---- _ .... --·· -·-·- -··-------·--·--- ------------------ --------
OCT NUV UEC JAN FEH MAH AP~ MAY JUN JUL AUG SEtl 

1951 1733.0 16~~.1 1HJ3.o 1H04.7 1723.7 1b5ij.9 lblb.2 3b1H.Q 9Juo.o 93oo.o 93oo.o 947b~4 
--1 9s2-ili6CJ; o-'-22i6·~-·· -2 s"1 2·:o·--·~ ii r4:1---~i 76·B: 1-T122:·9 ·- 1 ta66 ;2--t4tYo:o-~Jotr~·n1s2·J. 3 941 ". o 62t;t·,;... <~,.:....----· 

1953 36~2.2 254~.1 lll~.o 16~&.7 1~8~.7 16~».9 1~b1,2 14UO.O 11l~J.5 11b25,G 10H29.0 7902.9 
--~-q~;q-lqJt;;2·-·1a3"; 1- fCJ42.o--iH36~T····i 753·;r ·-t'bo7:" - i4oo~ ti-Tiiti<r:o-·ci3oo:<r-93oo:o-9,.&6.2 69bl.-9------· 
_ _,1:...:9:...:55 2H.bb.~ 2414.1 11!!1_,_0 174b.7 1717 1 7 lb71.9 ltttJG.,O 1400,0 9300,0 LB77.7 11717,0 81b5.3 

195b 22b7,4 t934,1 1'129.0 1610.7 1781.7 1671.9 1400.0 147b,5 1223&.5 12&13.0 12550.0 7934.9 
_t '!~1---~~'!1!.!4_ qq~ !.1_.?._0_2~ !9_ .. ,1.9_1H! ,_7 __ 1 ~o~~ ? .. _17~6,.! ~--J ~~q!.~_J07~.!!L! ~~63_ •. ~ ____ 9~'!.3• o 930~~II!!'!.:..•.:.l ______ _ 

1956 292tt,2 137.1 286S.o ~093.7 1713.7 1~ao.9 1517.2 1400,0 9648.9 9990,0 10511.0 3747.9 
__19~~~bli1 .. ~---J ~-3~ ._t __ J ~JJ.w.O ___ 1 ~3~_,_]- !?~1. I .. ..J.?.'!~~-~ _!_I!OU. o..._1_7~J.!.0_'!3.:!?~5 141438.0 94_9tt. 0 5<378_.!... 9.,;-. ______ _ 

19b0 3002.2 2478.1 2063.0 l9H7,7 1b4&,7 17b6.9 15~5.2 4345.4 9300,0 9300.0 9300,0 5316.7 
~b1 2311.2 tl~9o.1 206H.O 2Q~l__l]09,7 164~,9 lb26,2 2659,4 lOlHb,S 115b4.0 13476,0 5664.9 
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/) .:{ 19&2 .2563,2 24tt~,l 20Hl,o !887.7 t73o,7 tb4~.9 1479.2 178b,Q 17126,5 tJqut.o 10265,0 88b5~o 
__ 1 ~~..J.- ~Q}~ .. JJ. --~~!?~_._1_1_ ?.~.~_._o _l Z.'!].,_]_l7b.H_. L_.J]! !!, 'L_J i! 7~ ~t~L. ;!21 .s !.Ll.0'!9_9 .• S_!_? 8tj2 .. .Q. __ lbt!]U. o 7 ~.?-~. 9;--__ _ 
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l9bll 33b4.2 24llbel 1H52,0 1H48.7 lbbb,1 1569.9 ~q~9.2 !QOO.O 9505.4 13131.0 9300,0 3954.3 
__ l.'l ~L.J~~Y.JI ~- _,.~ q! .tts._l _? 9 ?J_, (! __ 1 ? .15.~.1.. __ .1!!. '! t,] _ _!_~~ !!.! ~ __ ! ~ 7 ~.~ ~!-!.~ u .JL!.!~ 3 9. q ttl 1 u 2 • .!!___ 9 3 o o_~_l;-;b~S~·:..;3;-----------------

196b 3597.2 2414.1 2002.0 1746,7 1766.7 l74H.9 1504,2 1400.0 11535,8 9714.0 10129.0 6603.9 
1'167 2797 1 2 162~,1 1909,0 1Hlb 1 7 175~.7 1b'i~ lliOO,O 1ll00r0 12763.8 19635.0 16755.,0 6iU4.'1 
1968 20'1U.2 2030.l ~023.0 1951.7 1926.7 1815,9 lb22,2 217H.ll 15'199.5 13197.0 9300.0 2425.b 

__ l9~9_J_f:f. Q.9__. ~ __ 111 ~ Q ... O_J.~ ~h. ll_l ~9 .0 • 0 1 4 9. Q~_g _ _l ~ ~ Q. ~ !! -·-!~ 0 (} !'J!_!;t .~ Q.! Q.._3~ ~ 0 • 0 9] U.~.Q..~ 0 0 • !! __ l9~J!.!.;:..O --· 
t970 140o.o ~576.4 1799.7 1725,8 1768.,1 173&.3 1550.5 ll~Oo.o ~Joo.o 93oo.o 93oo.o 26b9,9 

__ t 'Hl ~ 1 bl .L_J ~tt!!l_LL-1.8 09-!L!!.__!] ~ 7 !.1 _ _!~! 9-' l_U ~'!! '!.._1_'!. ~~!.?. __ 1 ~ o o .L!_?~ q 6. a 13 7 .s_q. o 13325. o 64 71.•=-:'~:--------------------
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1973 2996,2 301~.1 212b 1 0 1874,1 17bH,7 1bHt1,9 1~64,2 1400.0 ~jOO.O 9300.0 9300.0 lQ0~0~·~0~----------------------------------
1974 !ttUO.O 1400,0 lqH0.7 1400.0 lQ11.3 lijOU,O lliUO.O 14UO.O 9300.0 9300.0 qJUO,O 14~0.0 

__ t9li_!~!!:' ... L J_q_g P .~. t!~ __ t4a o !..~_1 ~n~. :;_p ~~.! 1 ___ u ~l!! ~ __ • ~ ~.s !.L_!!! o o. o_9 ~(?..9. 4 12 ~Q! o '"i.J o o. "-~~~t. e ________________ _ 
197& 2375.2 1902,1 t913.o 1713.7 1bqo.7 1Sb~.9 tt&oo,o 140o.o '13oo.o 93oo.o qJoo.o 1tt~o.o 
1977 14oo.o 14bt.7 tb.S7.3 1541.7 1~5b.& 14JH.l 14oo.o 14oo.o ~Joo.o a~eo7,b tot~u5.o 7445.9 

-l'i78-42si: 2-29 q 3 :12i90: o-f9J·9-;7-1 H r;s: 7·--n b 1:9·--iti 45. 2-----rt;61:49 3 o o. o 9 3 o-o. o .·-;;9;-,;3;.:;o:7.o:-=.-;;o~-:;2~s,.;2:7t-= • .;5-------------------
1979 212'1,2 2065,1 2012.0 18Q7.7 l1b6,1 lb84.9 1498,2 2176,4 9300,. 112Jl.4 9300,! 4705.6 

I 

-A"VG--2ti79."6-2li9.o-tt9si:o -,-797~.s--t73(i".2 .. -·~·;,-s9 ,6 --iQ93-;&-tu1<~: 7-1o731.b 11871.3 10465,9 5471 ~ 1 

-------------------------------------------------------·----------

------··--------···--- --· --------------------··----·---------------------------------------

--------------- -----·-·---·------·----- -----·- ... ··--······-·· -------·----- ____________ ...._ __________ _ 
---~---·-- _.._ .... - ----·· "" .... ----·----.. - .... - -·-..-- ........ .-,_,. - .... ~. ----- •* ~-· ... _____ * -- -- ·• __ ,. _______ ,. 
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Et~ r::· . .;; it;:; I«~~ Lf'ij lr" ..... ;-."'?3 :;::-~~- :=--: 
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~ 
f="''i.!'JY:.,.~ 

~ l:. .. ::i:i . - ·--' .. __ --------- ........ --.. ~- -· _., __ ..... _ ... _____ ·---- ------....... --~~ ..... - ~-----~---
4 

3 . -~---- _..,_..,_,. ---
• . 

• ·---------

ocr NOV Df..C .JM~ FEFI MAH 

AVERAGE CAPABJLI!!~::..:S:........;(;.;.M::.:..:I'4:..:..) _____________ _ 
~ 

BROWNE 113. Ill. 107. 102. •H. 92. 

tOTAL ! 13. --ru. 107. 102. •n. ~2. • 
• MINIMUM CAPABILITiES (MW) 

UCT NOV DEC JAN FElli MAR 

• BROWNE 8b. 8'1. 79e 7'1 • &~1. bl. 

lOTAL 8b. 84. 79. 74. blll. b1. 

• AVERAGE ENERGY PROOUCTIUN (GWH) 

8 __________ QCT ~!!Y __ ~f 
HROWNE 26.0 21.3 19.7 

JAN FE~ MAH 
17. & fii-:6-l!S: 1 

• TOTAL 2&·:-o 21.-l 19.7 17 .. 6 1'4o8--IS.1 

MINIMUM ENERGY PHOOUCTION (GWH) 

APR 
87. 

87. 

A~R 
SC!. 

52. 

APH 
12.7 

12o7 

MAY 
93. 

93. 

MAY 
b2. 

b2. 

HAY 
n:o 
17 .o 

-----------------~A~t~t~a~c~h~m~ent ~ 
Page 8 of 8 

JUN 
lOS., 

1 os,, 

JUN 
lb. 

ir & • 

Jl!.IN 
7if;q 

7Bo4 

7i;.6/e 13 e r-e>~W ., '*' 
JUL AUG SEP 
ilu. 109. 110, 

110. 109. llO. 

JUL AUG SEP 
83. 80. 83. -
83. 80. 83. 

JUL AUG SEP ANN 
~s ol.q sq.& qqq.o 

83.5 Bl.il 54.& qqq-;o 

--·ocT Nliv--ofc JAN FEH-·-;;t'AR--APH- HAY-· -JUN JU~ - -AUG--------sEP ___ ANN • 
8ROW~E ( 197tl) 1~} __ i3.·8 14.8 B.b 12.0 12.7 u. 7 12.3 b9.4 69.2 &7.9 12.1 l23.c; 

• TOTAL (19.74) 114.3 13.6 14.,H 13.,6 12.1) 12.7 ll.7 12.3 &9.4 69.2 67 .. 9 12.1 32lo9 

• 
• 
• ------------ ------·------. ------------------· ·- -------·- --------------·---~ - ·---

P. 7 

• ·-----·· ---- -·-· ·--------- ··--·- ·- --·- ---- -------··------------------·---

• ·---- ------- ··------·-·· -- --- ·----------·- ·--------------------------------------------------------------------------
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l' j 1Z - ---··------

, eu l --·. -·· ---· - . -. • l!Jo 
-· - ........ ·- ______ ,.,_ -·- --------------------
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4) CHAKACHAMNA(ALT. O) 
--RESP-c:itis_E_to·o·E 1 s ---·----··-w/'Ruu- cut~·vE 

.N~i? ~~AN_ 20 1~.! bq44 GWH ~ 6/e lcf ufr.Kqr/r~~,,,?lli P. I 
HATEO CAPACITY 100 MW 

~~~~.!.J?AT !._FOH CHAI\A_CH!~NA ___ 

------------------------=N~ATURAL STHEAMF~mlAT_D~A~H~S~I~T~E------------------------------------------------------------------------· 

YEAR OCT NOV OEC JA~ FEB HAH APH M~Y JUN JUL •ec SEP 
__ 1!St3659, ·7~.-~~~~-·-~5h_~6~~~~~?s.as~~u~~~~-4491~·~--------------------------

t9st 1731. 539. sua. 4bs. 442. ~2u. bOt. 377t.lo&a9.1l0&5. 88ot. a&o5. 
_!,~_?_J_j_8~!1-!!_l_L._6b'!.L-.~00~!~L-..!!h_4_!t0L.J.~~J-L.~-!?~.!..1_2_?.~5. 9401, 3532,.::c, __ _._ ________________________ . 
. 1953 Zb82. 835. 612. 993. 447. 447. bll. 3962.13217.13325.10778, 4475. 

1954 1972. 599, ·s2o, 997, 94z, 928, stt. 3404, 8972,t~o&J,t2ot6. &uq5, 
1955 2757, 72~. 589. S48. 477. 93b. 457. 21&3, &79&.129&6. 9953. 5018. 

~9~~~~22~ll!~4!~!9• a~~~~~J~~?~;~~1.1Wh~Y~l~0~·~----------------------------
1957 2023, 553. 535. 539. SOb, 97~. 568. 4.56J.lU767,ll119.1°17S. bUBO. 

-1~5_1Ll.6 71.._ 1 bl. Sl? a !?..~.J .t. _q_e o, 459 ~-~~~~~'!O o .._!_p 1l!L_ 1!6~~4 22:-x-----------------------_:_ _____ _ 
195~ l66b• 496. 453. 396, 438. 419e 496. 3090, q429.10J56ell76!, .5632, 
1960 JJgo. &24, 978, 370, l71, l37, 363, 3607, b807wll119, 9l0~7~l~lHI~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
1961 )409. 769, 840a 8qJ. 559. 440, 3lb, l85le 79~3.12778ol08b9e 6195. 

_L~.~~ 1556. 81 .s, b.&&_._~~!L_44 l_, __ q_~.h_1235...t.J.f!~.2.t.JA!.l ~ .1 g_~J) 1. 5512. ··------------------
• 1963 11b7~ 8ll. Sal. 4&8. 327. 285. 307. 1771. 47u5.tJ2t9.12178Q 5817. 
~64 205&. 900 I ·fJJLO_.__}l'f' 405. 302 t 441.___t!t~O ~!!bJ.9~ 7 u .ll7 &8. 4_?~1;-:6~----------------------------

1965 12l5, 879, 632. lH9e !89. 107, 3&8, 1256. JQb0.1l&Ol.ll899.IU772 • 
, 196b 2089. 5b7, q36. 356, lOb, J2Q, 380. l~b], HU42,J027l, 9~qq, bS78, 

1967 1921. 880, 2u1. ~o1. 419, 3~4. H5o. 2ooo. 67lt.l490J.15b&5. bl&l • 
19&8 ao 1 o. 1 L~.s. S!t~J!~~~g. q 31 _,._M!l..._j!~6b..._l7_7~.a.l:!9f!l~.?.l.L.jt7~-=&:.::l~-----------------
19~9 94b, b59, 582. 455, 45b. 470. 622. 1918. ~241.12448. 72b7. 27&3. 

, 1970 lllZJ, l182.___5.1J_.__lUi[. 'f74. 520. Hb9~l5. b75~..a.ill_l!l._l9SLJ.7::-~04~---------------------------
1971 1329. 712. 930, 364. 4ll. 483, 1245. 40Jl.12b42.1l&65,lba50. 5045 • 
lfl'Z2_315L.__l0b0. 7Ub. 5~1. 501~62~9L___.l9l6._8198.13'4&0,._ 92J3, ,.f.l82 • 
197l 23b&, b49. 464. 4b5. 462. 450. ~5&. 2101. 7427. 8820. 7779. 2764 • 

_llJJL2...'lcrr.._.:z.u..~l-. . ...S.Zit...___JL96. !H.t-_.5.ZLJ-Jll!12._{»~ll......~7.5J. 61~9~~--------------------------
lf.l75 3029. 679. ~00. 4&8. 455. 455. 45f.l, 4754,10blf.I,IOB59, 6772. 5077. 

~7& lto&, zag, s~2. stq. g9q. 4b6. 595. s2s1. ft~~zzq. agQq. 49.~~-----------------~-~~-----~ 
8977 3667. 1028. 1025. 1014, 743. 57&. 576. 5lOS,i9834.13868,111f.lq. 6U29. 

- 1918 \&7'1. 39i!. &JO. 519. 5j}.L.._j!I9. S2.tl ... __5l5l-H 788l_..lOU.&._7835. 4'l6l. 
1979 3228. 678. b71. 567. 532. S17. 683. b746. aqaq. aq~8. 9ll7. 4S42. 

•-------------------------------------------· ... 
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Attachment 7b.q Page 2 or B 
~~ G.:;l ~ t~;;:J bd ~~ ~ ~ ~ 

NET RESERVOIR EVAPOHATIOHr INCHES 

• OCT tmV DEC .Ilk FeR MAH APH MAY JUN JUL AUG SEP -----------------------
0.0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

~· ******~** RESERVOIR OAlA ***Q***** **** IAILWATER DATA **** 

•• --~E•~~E~VAJ~N VOLUME 1'HEA DISCHARGE ELE~uA~Tul~O~N~-------------------------------------------------------------
(FT,HSl) (~CRE•FEETJ (ACRES) (CFS) {FJ,~SL) . 

' lit 7b0e0 U. O. O. 419.0 

i •" i 10 

l•: 
I 1 

-----L7.~5.0 2~25. #10, ~OOOOL-- 4~9~~~-------------------------------------------------------------
780,0 21200. 2690~ o. o.o 

----~~zu.o zqJ_~--_]~~Y g ~o~o~--------------------------------------------------------------
860.0 572000, 9280, o. o.o 

· "880.o 7o9ouu. i04oo. u. o.o 
J • 900,0 986000. lt590. o. o.o es ----~9~2~0 l224QOO, JLQb9 0 0 0 . 4 

I , I. 940.0 lijb7000. 12320. o. 0.0 
9b0.0 llll~O. 12~52· O, 0.0 
960.0 l973000d 12960. o. o.o 

aooo.o 223ooor. 1l280w o. oGo 
1020.0 2504000. 11520. o. o.o l 

<> ; • 
1040.0 277bQ90. 1374U. O. 0.0 
1060.0 josiJ·i:Yo. r39b0, o. 0.0 

·~-:-

i l · ~r t --
·• 10eo.o 3l3Sooo. 14170. o. o.o To.-/,fe II ek.ts~~"''""' R~ 

ttoo.o lb2oooo, l439o. o. o.o 
1120.0 3910000. l4b20. o. o.o 
112s.o 40l32o6. i52t2. o. o.o 

• 1140.0 4218000, 16100, ----~- .. .!J. ________ __!"0~-~ ------ ---------~--------------

THE RATEO HEAD IS bo3.0 FT. 
• THE RATEO CAPACITY Is--f~S~.O~H~~~.-------------------------------------------------------------------------------------------

THE HEAOLOSS IS 0,000 liMES THE HEAD 

• THE GENERATOR EFFICIENCY IS 0.980 
~mr-TRANsFoRHER £rr·x~c~t"E~N~cvv~t~s~o~.~qq~ar--------------------------------------------------------------

• 
__,_********~********* POWERPlA~r-57ATfTA-,-,a~onNnl~t~s~•~••••••.,*.,*~~~~~*~a~*~*~*~*~*•*•*~**~-----------------------------------------------------------------

• NEl HEAO PlANiC 'CAPAC1T1" EffiCIENCY 
----riRATED) (FEET) (HWT (X RA T~NE Pillrn1"-----------------------------------------~ 

• o. 7so LJ97 .2 aa""l;a- o .628 o.&eo o.es 
o.aoo 5Jo.q 2Dl.2 Oob98 o.H&ij o.eo2 
o.eso 563.5 223;8 D."1&9 o.s9ll o.e~ 

• o.9oo 59&.7 245.7 o.eqq o.9oo o.B73 
--...,.o~.9=so &29.a .. 2~8"1 o.9at of<J9os o-;tf·'Yir-----------------------·-------·-------------

1.ooo &o3.o 29Q.t t.ooo o.~to o.H83 
---r-'1.'-:oJo ~8"'2.9 JoT;·i, I;ottJ G.9oa cr;asl1---------------------------------------------

1.o&o 10~.8 Jl&,t t.oe& o.90b o.e79 
e 
. i 0 1 0 0 72 ff'. 3 33'3 • ) I • 1 q ; 0 • 9 0) CJ .. 87 , I 

• 1.1~0 7b2.4 354,3 1.219 0.900 0.873 
- - ---~---~-------~~---------------------------------------------------

0 -RE~fE:flviH R-o"PE:ifATToNco-N~fH' iNTs -

HAi)HO~ RESERVOl~ ELEVATION 
• OC!_~~--~~-~~-i~_u_~L-~~--~Y __ ~u~_l~--A~G SE~------------~-----------~ 

Li.-~~~·=:~1; ~~~ ~ ~ ~~- II :8 ~-~-~-~U:H~-8,~1: 2:~1 ~ 28. ~-~2-8. I~~~::~. ~~~-~~-~~~----- · 
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Attachment 7b.4 __ · 
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RULE CURVE ELEVATION 
___ Q~l__fiQ.Y_OE.t__J_~!!__f:~.a HAH APP. ~AY __ l!lli_!l_~.b....._!_tl.G S~.:_P ___________________________ _ 

11~8. 11~3. 1111. 1111. llOS. 1100. 1U9b. l09q. 10911. 1108. 1108. 1125. 

HINIM~H RESER~OIR ELEVATION 
3 

OCT NOV DEC JAN FEH MAR A,R HAY JUN JUL AUG SEP 
-----=-aoi4:10Tii-;-ioi4:-iotij:-iof4.TOr•f;1rfi4~-r~rq;aor4-;s·oi4. 10111. ao:..::t~tt:-.-------------------------

---------·~----------------------------~-----------------------------------
RESERVOIR RELEASE t~NSTRAJNTS 

OCT NOV PEC J~~ FEB MAR APR HAY -=J~UN~~J~U~L~-A~U~G~~S~E~P----~-----------------------------
HI~IHUH CONSUMPTXVE RELE~SE 

9· o. o. 0~ o, o, o, o. 0, 011. o. o, 

_ MINIMUM NON•PO~~J!:~illSE 
OCT NOV DEC JAN FEB MAR APR HAY JUN JUt AUG SEP 

____ __:0::...~•~.--.-~0~--~~· O, 0, 0, 0, O, 0=:..•---=0~•:.._.__..::.0..s..t __ O:::..:•t!!------------------------------

DOWNSTREAM RELEAS~ 'CRITERIA 

....-........... ~~ PRE•PHojE[T.FLO~-S-AT~-ttE(u;;: POHfRH 
__lEAH_ . .QtT NJlY _Qf:_t: ___ .}~N __ Ff.f,J ____ f1A~_-Ae~_f!li_~H!~ JUL A~f! __ SEP ff.~ft. /8 d~A~J,...,-H4 P.-3 

t9SO 2877, ass. b8!. 58o~ 522. ~28, 579. 2199, 9172,14tte.tt2Hb, 4837. 
1951 1664. 609, 5~9, 5).0, 505. ij8Z. 675, 90b7,ll4hq,I~Ul~. 9449, 9239, 
1952 31141, 901, 748, 6711. S3o, 5oo. 54b. 2169, o778,1l455,100~l. 3Htl, 

____l~5.~Pb..__J~~~]_, __ :;~Q . .__~!._L_~.lJ!.~~!.~t-'!ii1..!Ll~ l7.l! t-1~?.9.9 tl_!Sb~ • ij82~. . 
1954 2142, 67J~ 588 0 Sbq, SUS. 490, 579, 1674. qb32,l2957.128~9. 6SOO~ 

_ _,1...,9'-""55 2962 1 uy& t bb~~ t6~4 2 t 499 t 52~J47_:t_]_~94 1 l39~_!t ll!Lf?,;:rJ.;;-2..::..e_5::-q:;-;2~l~e.___, _________________________ _ 
1956 2127, 637. 569, 519. 506, 460. 531, 31~2. 7998,l5b23,A0951, 63Sb • 

· 1957 2197, b24. 605. b09, 574, 5110, 6110, 4701,15654,J4069,JllJJt 719~, 
1958 289b~ 6Q9, 601, b09e 5Qb, 523, 722. 2b71,10b25.10874e 9299e ]694. 
1959 2029 ,, 5!J~..t.-.?.!1~~b~9.~~g. 56h_!:!_38.L1 u ll'~~.u __ ~l-;;15;;----.1::;..;2~,5;-;s~2~.~J-:;'>'717a-=-·---..-------------------------19&o 11166, ?oo. 5q4, 428, 328, 28b. 421. 3892, 7316.,)1994. 9Q9\. 336S, 

_l96 LJ~'i 0. 8~5. 9 31 ' 93_~. 630 I 5 OJ' 37 0. ;!0 13. 8542. 1.;H:-;;:-:0:...;5;-=·~1-7-17b::--b2=-·:::-.;6:-::b:-:;;6~1-=-·---------------------------
1962 lb97, 902. 745, b11, 57'1, 504, 503. 135,q, 8460,1•10b9.ll1LHl, S'IJO, 
19b3 12~1. 923. ~~~~ 533. lb2. 337, 3bl, 1927. 5066,J4i76,ll0b3, 6256, 
1964 2232, 995. 7b0, 389. 465, 355, 510, 1956, Hb~O,l14~9.12b24. qS4J, 

_l9bU332. 9_7 3. 70!.__~!!.8. 2~4. 361, 42b...__ll.l~_.___!73_W.?qiH! 121~4 I 11558 ·-------------------------------
196b 22&2. bJ9, 1199. q1~. 36o. 375, 1139, 202b. 8b37.t1024~10672, 707i, 
196 7 2090.....___j7 '!..__ 3l5' 568...L-!!6 0" 411 1 I 942 I 211j. 9 37hl2_97!J! 161.~:-;'~~~--:;-b;:-b=-24::-z-----------------------------
1~68 2183, 1300, b1t. 511, 546, 500, b74, l2Ub, 8lS5,140J5~1204~. 2989, 
!969 10114. 737~_b55, 51'1~~.._52Q,_535. ~9fb_2084, 9920.13351,_780t1 .. _~989.___ ------· -~-----~ 
197~ .3271, 1300. 643. 532. 539. S88, 9b2, 24lll. 7264,11065. d5q5, 2925, 

~~~q54, 7~4. 49?. 4~~~2. 54~3611, 4J47,J3ssq,tq&sll,tl~qa~,~s~4~3~o~,-----~-----~·------~--------
197~ )~04. 1166, 788, 622. 5b8, 52b, 51l. ]711. 660~.14434. 9qtt, 5363. 

___.1973 25b!:L.._l~.~~j_J_O_'l-22b, 5l'h_627, 2260. 7979, 94b9, ~~Sb-=•--::2:..:9:..:9-::-0-=-o---------------
1974 ~7oq. 792, &&7. 597. 5&3. 536, 593, 4510, 6685, 7256, &590. 7329. 
1975 3?73, 973, Sb7. 533, 519. ~19, 523, suq,\l39q,llb~1. 121u, 54bta. ,._ ---..----·-----------
1976 3356, 871, h6b, 582~ 5&1, 533, b&9. 5b53. Ql8H. 8865. b9q9, 5293, -

_1_97?---.9 t~.!J! ~~.:L..!!~~..L.-!.l !?.~~~!~-~~.!!. &q 6' !> 7 .!t 8. 2125.11. 1_~_811 • ! 2 ~-U!.~'!.~ • ..;l....:•----------------.,----------------
1978 3969, ~67, 749. bS2e 575, 545, 597, 5764. 8471.10H56, sqt6, 4829, 
1979 3116b. 1~~ 750, &39, bO!~~ss~9_7~6~l~,~7~2~s~·o~·~9~l~l~o~·~q~s~a~s~·~9~7~9~o~·-4~8~9~2~,L---------------------------------------
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~ ENERGY GENERATION CRITERlA 

l • ..S YnnLffiERGJ _llEMMfru._&tfH 
OCT NOV UfC JAN FEB MAR APR MA~Y--~J~U~N---J~U~l---A~U~G~-S~E~P~-------------------------------------------------

( 
~ 561. 640. 111. 659. ~~~- 575. §91. 459. •2z. 1lO. 49b. 9b5. 

' • I ' 

! . MONTHLY GENERA II ON f'AOM OIHER SOUHCflh -Ei':u-..-----------------
j OCT NOV DEC JA~ FEB . MAP APR HAY JU~ JUL AUG SEP 

• .J.U.5 10]'.0 .106.7 IUO.l 1.~! \Hp.3 11.6 90a9 clla.!L .. il.c..Sif:LJ,ult-a~.lLS9.!-Ieu3~i~IS.a.ILJ.3~:.-___ ~. ------
t ___________ _.ADJ!lllED SYS.l.EJLf~EM.A.HDr '"" ,__ 

OCT NOV DEC JAN F~B MAU APR HAY JU~ JUL AUG 8EP '• .• • 111 •• Sll. oat, S~9, 495, 419. 4tt, leal, 109, 1Ct6. 187. ~og. 
'~ .. 

... D.HT.HLI lifPJE.BAli.o.Nr PERCENT Of ANNUA-~-:-:---:::-:--~~---------------------------
M OCT HOY DEC JAN FEB MAR APH MAY JUN JUL AUG SEP 
• o .• gCfJ o,u:s o,&J9 o.ua o,lti_t.&Ol g.Gea o.o1e o.o4o o.oJ!i o.ol9 o.oEao · , •• 7 
.--------------~,-A-R-GE~T~F~I~M-M_A_N~N-U_A_l~EN-E~R-O~Y--.------.-0~1-.----------------------------~~----------------------------------------•. --
• iAR&ET MONTHLY FIRM ENERGY, &NH 

~------------------------·--------------~-----~----~--------------=-----------------------------------·------------------• · OtT NOV DEC' JAH fEB HAM APR MAY JUN JUL AUG 5EP 
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k:: ·;a /1"1""-"•f'·-~ 

~-, ~~ ', -

fURBINE O!SCHAM&E (C~S) .. -··-·------ ,._. . --~ ,.__ ... - -- ·- --·--··--·-·--·-----~. - ·---------~- ··--- /(:bte 13 clu.kac~"'"'~'t~_!i!t_ 

• 
• 
• 
• 

------(~)~T ;.,~L. _oE._C __ _!!AN FtU MAH APH MAY JUN JIJL AIJI;; SEP 

1950 2b~9.0 l9HB.l 21Hh.7 1950.1 lh93.b 1712.1 l~Ob~H l2ij9.q 5122.q qq]q.q 49~2.9 32~7.6 
-fq5 i~-1482 ~&-i HbtJ:} - 20 7 9; 1· .. l 9 2 6:9 ··- faCia .·b--17 iHi .. 6 - .1515 ;2--21 'i9·;s·-- "5"2/6-;'li~Ts-;q---q-gl b. 5.-59 s·~o-. r-6--------------l....---

1952 ll6b.O ~02H.t 2~49.7 2UJ6.1 l~vO.b lb~~~b 1507.1 12~9.9 53l2.b q496.0 ~002,6 1002.0 
--f95J---tiiu7 ~·3 ---16bo ~ o ·2o1 b. 4- --1917. s --.-ts9~; o -- i7oti. t,- · 15tt ~ 1 ·-2763·,. s ·-·s2l&;r--~Illi·7-;1)q1f7 s~~3 Slso.5 

1954 14Hl.7 IH57.b 2075.5 lq17.1 lb¥4.5 17Uq~] 1511.5 212~.3 5J09.5 4475.2 f~Q6.b 582l.b 
--::.1~955 taao-.,"'b19JH.1 21b9;-7-fcfiib.t t917:'6tt>~'i.b !~o:--.2 1289.3 5354.6 4531J.3 5o18.4 llb&.7 

1956 1481.7 1857.9 207b.l 1918 0 0 1bq5,.5 llO~.q 151l.H 1464.3 53qo.1 4461.8 49q4.0 4827.~ 
-·i957-tt.iaf~~-itJ57:52.o75a3-··t'h"'·v·-6·-f~·~~.f;s-f7if2;4"-··t5o9·.3--J1IT;e---s212-~2~J4a.:r::ra'11r.":s-59.&o.&--------· 

1958 2b77.0 197q.l 2112.7 )977.1 19i5~b 17U6.1 16~2.7 !b55.1 5291.2 447b.U '50J2.2 1010.5 

i' 'II,.. 
[ ,,. 

---1959- - fs o 3:b1a ab:a2i f li .~c- i 95 2". 8-f9J~.f~7-:-Ti"4 3-:t,-y5·4 1 :2-f3 r'>·~s·ii o 6;s-·4s;q;:,j-~-5:o 1s. 9 1 o os:-2 
l9b0 1501.5 !Hdb.4 210~.0 1951.2 l~J4.3 l74S.J 1~50.6 1320.3 5454.6 4b4b.1 ~lUbeb 1038.6 
1961 1547.3 194s.t i1f6.2 2oft.b t99o.,3 119-q.1 ~~9~.• l36b.9 ~bb1.il 47&9.5- ~2s4.6 tol4 .. 5 
19b2 152q.7 )qlJ.b 2140.6 1981.1 l~bl.S 1767.7 l~b9.4 134~.0 5596.8 4710e3 519Jt~9 1027.2 

-l"9b3-i52 o: s-1 9Tu ;~ · ·- 2 i j 1; o- ··1 <n 9 :t-f96 f:7-fifo ~~~ o - ··s7.l~2--T349:~~6&2. 8 482·1.1. 2·--s215. 6 1 oJq. ~· · 
t9&q 1524.1 1909.b 2tJq.s 197b.9 tq6u~o 17b7.9 1570.3 1145.9 5572.1 473J~l ~241.~ tol5"4 

-19·&s-i537:3-193.J,;o-2-ibJ:-r-2oiY4-.-i i-qaa:7-fY9s-.:a-T~9i;:2--.x:rr.;;-sHot. 1 socf.5~.:...,:~~-~s~s-=o~H..;:.Iol..,;.:J-..::..J.~ob~o::...;;..,.s,.;..·-------------I. 
~&b 1533,2 192J.7 2156~5~~99.~ 198J.~ 17qo.t ~~~~~~ 1JbJ.7 5b45eb q~~U~j~·~'~~5~3~b~~~~~4~~~~0~5~H~.4~~-~~~~~---------~ 

19b7 155~.0 1949.2 2A64mb 2026.5 2009.1 !8!2.9 lbOb.5 1375.9 5677.5 4727u2 ~070.7 l755o0 1 • 
• 
• 
• 
• 

1968 14Hl.S 204l.b 212i.7 1942.1 ~~~~~6 1b9q~& 154)~8 215~.1 5Jl3.4 44~~.9 qq&3.9 l52J.l 
~ 969 1 iiss; a-I6bf;r 2 o eb ;a--·1927~· 9-r9·os: &-n I& .. -2--i'szT: s--i 3 o2. 1 5J.&J. o 4 so~.~. 9 ~o 4b. ~ 1 o 19::..:;-,r------------------

197o 15l5.o lH91.o 211o.J 19~1.3 1932.~ J740.b l5~1~9 1317.1 547o.s 467b~9 S~bb.2 10bi.o 
--71..,;..971lsati;7199ii:oli3&: s-- 2 o 7·t,-: o--io6 u. 9 --rot.·a: 2--It." tr;2 tJ96.XS62;f;s "bj~. b "99H ~ 5 sb.:::-47t -=--. 3;;-----------------

1972 2274,6 227&,1 22U~.7 19~?.1 l·93b.b 1111.1 i507.l 2529.~ 5Ji:!il"9. l.f41b.1 4970.6 2,q02.2 
1973 11~89,6 1665.1 2070.7 l'H2.H lU90,3 1b9q.b l50b.b 1286.7 5ltHl.5 4560.0 5192.2 1047.5 
1974 1556.1 19LIH.9 2183.0 2022.3 2004.2 ht07.0 lbo.q.4 13b2.5 5b30.8 '1698.9 5:b47.~~ 1129.7 

--f~7S-1b·48.;r--2u6o;2--2Jf!;D--z1ti6~J·· .. z·1Ji .a -19i"b:·4-I7 f4:i4-iii~2:'9- s·a79.4 ~93b.5 5574.lf 1119.7 
197& 1b1114.tt 20~5,6 2305.& 2139.q 2224cS 1919 .. 1 17Ub.b 1442~.4 ~-:U1'1.:~ 5034.4 57blel.f 11~9.5 

-·~ ~977-169i; .-2 u s ~·&-23b6: 1-·l i ti9 ;~- ii t;q;t;-r9·s·a: s---~ 1 li2 ~ 01lit:t-:-:;u--s 718. z "s 1 b. o so 2s. 1 2bo2. 1 
1978 28U2.b 2:~8.1 2250.7 2017.1 1942~& 1728.1 15~b.7 4~2~.8 5JJ1.2 4541.7 5120.5 lO~b.b 
1979 1515.1 t892.H 2114.8 t955.o 19~.2 1742,6 1544.9 255a~~··~s~3~1~9~.~2-4~5~l.f~2~.~2~~s~i~t~9~.~o~~,~P~l~i~.~,-. ~-----~-~~-----~ 

------·-- _____ ,_ ----~--·- --------
AVG 1741.9 1953a4 2lb1.9 19H9,8 t9~9.1 l7bl.tt 1~65.1 !14~"H 5479~9 4625.l 51l.f7.7 224l.l.f . ----- -·--- --·--------··--·---- - ·--· -----·- ----·-- ~·· 

• -------~·-- ---·-· - __ ,. ____ ..., ................. -------·-- --·- --·- -·-. --.. ' ... _ .. ___ -·---------------- ---- . ·--. 

·• --- --·------ ----·-·· ---------·- -·-- -·- - .. ---------- ·----------------------------------·-·-. ·-·-"· 
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-------------------··----- ----·-
ENERGY FkOM HESfliVOIR lGWH) ·- ... ___ -· --·--~ ..... ---· -- ---·----- _, ______________ ----------· 7a tit: 1a r).-.1.-ac,.:~,w~,~ s __ _ -----·--------·----

o .... T fiiOV IJEC JAN FEU MAk AP~ MAY JUN JUL AUG SEP ANN 

1950 101.7 7J.4 H~.a 7J~l bJ.7 b3.3 ~3.5 q7.2 lbij.7 lb5.8 lbhr~ 119.7 1219.5 
-19sc---5-t,.s --- 6if;4-·-ttr;-q--·tr:u--- -b"J:·6·-·-"b2:-8 -- 53~-~---6-o--;ta ___ liia---;;7 1t>!r;·8 t86~&--~2·o-;4--129&.;:_.-=-6-------- -----

1952 121.9 7q.8 u~.l lb.~ b3.9 o2.H 55.~ Q1.2 188.1 lbS.H 18b.b lb.S l163.Q 
-·1953--s't;:·;--&u-:4--ia:q 7T.8 ___ o3:-&·--62.a _ .. sJ;s--ilrf-;·.--,b,r;t-lf>s.8 tttb.& 19a;-1 t29~-=.""'9,....--------------

t 9 54 5 b • 5 b ~ • 4 7 ~ • 4 7 1 • ~ b j • D b 2 • b 53 • S 7 ·1 • 8 l H b • 7 1 b 5 • <!t ·--~~ts~b;-·~b;;-___;2::;,.1~4,;-•=-i5~· _ ___;l~C!z:..:8;:..-:8r:•::..:2;-___________ _ 
195S 71.8 7l.b 82.1 74.~ b4.3 b2.6 53.5 47.2 1H8.7 lb5.6 1bb.b Q2.5 llll.S 
1956 ~b.~ bU.t& 7H.4 71.8 bJ.b b2~8 53.5 54.3 1b6.7 1b5.a 1bb.b 177.Q 1227.7 

-T957--st,·~-s--··t,·8-:4·--7ti:4 ___ ti:-u--··t,3;&-·--&2;fi·--s·3·;·s--t-2T;-J--f86:7--f65-;a UJ&.6 221." f3l6.6..-------------- --
•~s8 102.t~ 73.o ao.o 74.~ b4.4 o~.t ~&.9 oo.7 aua.7 1b5.8 1b&.6 3&.5 !1S2.3 

-r9s9·-·sb.-s--··t,a;4- .. tti·;q--·7i:tt·--·t,3:6 ·o2.H 5:s.s "-7.2--a·us-:-7--t&s·.a tb&.b :so.s ao79_;._7 ____________ . 
19~0 5b.5 bH.4 78.4 7t.H b5.b b2.H 53.5 47.2 168.7 lb~.B l8b.6 3~b~·~5--~~~0~7=9~•w7 ________________ __ 
l9bl 5b.S &8.,4 78.4 71.8 b3.b o2.H 53.~ 47 .. 2 188.7 l6S.6 lbb.b ··~b.S 1079,.7 
1~62 . Sb.S bd.4 7H.4 71.8 b3.b 62.8 53.5 47.~ 188.7 lbS.8 lbb.b 3b.5 1079.7 

-f9&3--. ·s6.5-- -'bd74--·7u:q 71 ;u---·63 .. ·b---62·~·a·-·-5:s~s--'4-7-;;l.--tas;-; to5.a 1 ttb.& 3&.5 --nJ7""'>-=-..... 7------
t9b4 Sn.s nd.4 7H.4 7t.H b3.b &c.H ~3.~ 47.2 188.7 t&s.a tbb.& 3&.s 1079._~7 _________________ __ 

--~9-&s·--56.5 ---it-tt.t.a 78;·q·-- 7T;li ___ 63.b--i>2-;B----s·3;s 41.2-riHf-;1--ttis.u 18&.& 36.5 1079 • 
19b6 5b.~ &8.4 18.4 71.H 6~.o 62.H ~3.5 q7.2 1H8.7 lbS.8 lbb.b lb.S 1079.7 
19&7 Sb.S bH.~ 1'8.4 71.8 63.6 &2.8 ~3.5 47.2 188.7 165.8 166.6 13.7.5 1180.7 
19&8 5b.5 7~.3 bO.l 72.q blfe4 b2.8 54.H 79.0 !88.7 1&5.6 l8b.b 56.1 1143.2 

--r9;;9·---sb-~s--&d-;·q ta-;4--7.-.H br.li oz;e--~n;s- 41;t!--nnr.7---r6P 1&6.6 l6.s to7·...-• ...---------------
197o 5&.5 &8.4 7b.4 11.u &3.& &c.a ·s3.s ~7.~ 168.7 lb5.8 lBb.b lb.S 1079.7 

--1-971 5o-:s ___ &a~if-----rtf;4--·-rr;u--h"3-;t, &~-;d 53;5 47.2 nm. 1 tbs.a fffb;'l)~-s ..... ;_,2....--...,, .... 2 .... 5..,I'-.=--..--------------
t972 ao.H 8q.o 8&.5 74.b &5.1 &3.2 53.5 92.7 1&8.7 1b5.8 lbb.u 87.9 t235.b 
1~73 56;9 bHa8 7Hu4 71.8 &J.b 62.8 53.5 47.2 188.7 165.6 (86.6 36.5 1080.5 
1974 Sb.S bH.4 78.4 71.8 b3.b 62.8 53.5 47.2 1&8.7 1&5.6 18b.b Jb.S 1079. 7 

--t9fs 5&.,5 b8.4 11r;4 71-:H--"b:s.fi·--62";B --sl;s---4~--rss .. 1 165.8 186.6 36.5 to 19-;t 
197& ~o.s &8.4 78.4 71.b &3.& b2.a ~3.s 47.2 ld8.7 1&5.8 18&.6 36.5 10'i9.7 
t977 so:s &u,.q 76.4 7i;u 63.&- ~2:a-s3.5 qr.2 rua. 1 to"S".e 186.6 9s.o 1138.2 
1978 to7.u 7T.b b5.2 75.7 &5.3 b3.B ~3.~ tb~.Y 188.7 1&5.6 t8&.b l~.5 1211.,7 
1979 5&.5 b8.4 7u.q 71.8 bl.b &2.b Sl.5 92.& l8u.7 1&5m8 l8b.6 36.5 1125.1 

·----- --------------------------------------------------------------------------------
AVG b4 .. 9 70.1 1~.5 7~.q bl~6 62.9 53.,b b2.j 188.7 1b~.8 18&.b 6!.2 1151.9 

- ----------- ------------ ·--------- ·-------------------------------------______ .. _________ _ 
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---------·-·" ··- -- ...... ,._ -·. ·- .... ··- -··-~ ~ _.. . ... .... -~· - ... ··--·-·--··-·---- _______ .. _______ .. --------~--

__ PUST•Pfip~£C..T_£.!:01'1S -----· ---· ___ t ~t:~.L _ -·--- _______ E._~-~- r,:..!J::i , :a,,,., 1 fJ. ~----

UCT NUV UEC JAN FEH MAH APH MAY JUN JUL AUt; SEP· 

19~0 2H77.0 2074.1 22bl.7 201H.1 1957.& 1717.1 1S74.» 14b!:4 9900.6 9900,0 9900,0 lbOl,b 
-r9s1--t"bls',6--i 93o,1·--·2i 4b-~1··- 'i~tts:9·--· ci6T .b·- r7to·:u· ··g·~~~~2-·-~fti9~·:s-q9tf0 :o99oO:o t~«~uo .o 75trs-;·=2-------

t952 3441.0 2117.1 2~26.1 2112,1 19b~,b l7b2.b 1573.1 14&1,9 9900,0 9900.0 9900,0 12H1,0 
-~ 9·53- t7o7 ~.5-i 95 i; o-itt"sf:;;--19a·4. ~ --·i 95a-:·o-i7o.7 ;& -- i 5tt6-; .--3of2:s-·99.oo-:·o-1Ts&tt.9115'b~·;;iJ572s:n:------------------

t9s4 1.£.?1.7 t9.H,b 21'B.s t'lb'4,1 1957,5 t7b&.l 1579.~ 239~.3 'lt~uo.o 99·oo.o 99oo.o &278,.& 
1955 2t05,b 20~4.1 2242.7 2056.1 l97T.b 17~2.& 1~11.2 1473,3 99oo.o qqoo.o 99uo.o 1551.7 

___ J'/~~--~~~Q~ 7 __ ! q~q 1 lf __ 21 ~-~.!_1 __ 1_~6}'! Q _J ~?..~..!.~ __ 1}bb ~-~ .. J.'S7_7 !tl ... 1I~~-!!,!_.~~ou_!_!! __ 9~~Q.!Jl_ 990~, o ~273 ·=-5 ______ _ 
1957 lb55,5 l92H.3 2145,3 1966.& 19&1.5 i7b7.4 lSHl.J 3bS1,8 9900,0 12973,7 11133,0 7394,0 

__ 1 'i'S6_2_~'!.b..! q_?o~~ J.. _ ?Ht 1..~!-?~~ r! t_t "~1~~--...! 11? '!.t_1_6 ?'~.!.1---~~~Q.!.1_'!9Q9.! Q_J.~.9Q.!!!» 99oo. o 12_a2. 5 --·--- ··--. 
1959 1bbb,6 l95J,8 2174.4 2012,8 1997,7 1804.& 1614.2 15&7.2 9900,0 9900.0 9900.0 129q,2 

_l2b0 1b21.a~ ...... _l9b2~2175,0 2009,2 19H5,3 17'1Q,3 160tt,6 1&05,3 9900,0 '1'100,0 '1~00.0 12tJ6,H 
1961 .1678,3 2031,1 2267.2 21~2.6 2061.3 1857,1 1b4H,1 1~l8,9 9900,0 9900.0 9900,0 1500,5 

---

1962 1665 7 2u02 b G219 6 G055 1 2029 ~ 1830 1 1632.4 14&7.0 99\10,0 990U.O 9900,0 1445,2 
-·-. ·---- ·-' ---· ··-·------ .J! •. ·----···--·- .. !.....!.--·-· .. ..!---·- ...... ·--·-··----------·--- ·-·--· =----------------·-···-·-1963 1634-5 2000,5 2210~0 2044.1 20lo,7 18~2.0 to~7.2 1505,2 '1900,0 9t.Joo.o 9900,0 1473,6 
_19~~ _1.7 o 9, L-~ t!O '!, b 2?. t~~-_lQ~.! !..'!.._l!J 2...Q., . .Q _j !!{Q..!..~- -· t 6 ~3 !.~. --~ ~-~ !!..~~~~!)-~90 o, o ~9 0 0. 0 1 ~-~~. 4----------------· 

1965 1654,3 2027,0 2219.1 2063.~ 20J3.7 l6Q'I,8 1654,2 1q91.b 9900.0 9900.0 9900.0 1846,5 
__1_2hlt_lllt.2 1995,7 221.9,5 2U56,5 20J7,5 18'4~,1 lbttt~,H 1SGb,7 9Yu0,0 9900.0 99\iO,O 15~1,Q 

!9&7 172t~u 204J.2 22J6,b 2093,5 2010,1 1869.9 1700,5 1547,9 9900,0 9900,0 9900,0 4218.0 
__ l9blb~~~~~-_gj_?.Q.~J'ft11_~_9CJ_?_._l_t'!~JL~1b2.,~_tolJ.!.~___u~~..!.l._~90.Q.!..O 9'1UO,O 99UU.O 17~::::3~·-=:.l------------------

1969 1563,6 1945,9 2159,H 1991,9 19b9.b 17~1.2 1597,5 14&6,1 9900,0 9900,0 9900.0 1245,7 
__1.9.1.0 1 7~9, 0 2 Q_!!Q 1 JL__.? 1 H~ 11__? 0 I b_. ~'!.?.?_._?._j ~ Qti. ~-_j_ol4 ,~__!i 0 b •!. ___ 9,~ !J Q.!.!!.___C!~~ 0, o ~ u 0. o ~:::;_3 .::...• .::.0-------------------

1971 1709.7 207&.o ~298.~ 2134.o 2121.9 1926.2 t7b7,2 17lo.& 99oo.o 9~oo.o 99oo.o 6026,3 
~72 2~27,b 2jH2,1 2368.] 20b0,1 2003,b 1775.1 1~11,1 2802,9 99UO,O 9900,0 99UO.O ~783,2 
1973 l6H7,b 1943.1 213b,7 1977,8 19Sq.3 17&3,& 1571.b 1qb7,7 9900,0 9900,0 9900,0 1273,5 

__li7~_{ I.~-~.J_..f . .Q.~.Q..~.L~ ?.51, !J~9.'! .l!.}._l.Y.? J.J!.f_J~?~...!J!. __ 1_P.1 ~-'!-~-_!~~] !.L'!9 u o. o t~~ o o • .!____'!~~! o 1 b .s.;;;..a..:..•-:.1 _________________ _ 
1975 1892,1 2JS4,2 2378.U 2211,3 219~.6 19~0.4 1776.4 1617,9 9900,0 9900,0 9900,0 150&,7 

_J~1~_1694. ~!.42tb 23J..?..!~___E~07~9-.£!~J..!~-l~!l..!J_J_!tHl~_)d.~?~90_().0 9~00,0 990G,O 1535,5 ------------------
1977 2001.1. 2217,6 2470,3 2292.9 2253.6 2030,5 1614.0 161~~0 ~900.0 ~900,0 9900,0 3056,7 
1978 3092,b 220~,1 2J29~7 c090,t 2o1o,6 11~~.1 157~.1 49l2.o 990o,o 99uo.o 990~~~~~l~7~2~·~b~·-----------------------------
1979 177J~! 1972,8 2193&6 2027.0 2004,2 1810,6 lb24,9 30&2.3 9900.0 9900.0 9900~~ 1371,0 

··-------------------
___A!lG 19J..L_~__aQ..9..2..L~3q,9 20~.._9 2022.9 i82:S.~ _lb36,5 199& 1 9 9900,0 10058,1 999b.b 2690,~ 

-----· ... -- ------------------------------------------------------------------------------------~---------~ • 
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AVERAGE CAPAB_!LlTIES (MW) Tc;Ue tr C~tti'C..;:•I~a-.,..," P. 7 ., ·:::-..:> 

OCT NOV OEC JAN FEB MAH APR MAY JUN JUL AUG SEP 
CHAKACHAMNA 295. 29ll. 291. 28b. 262. 278. 274. 275. 277. i!80. 2HS. 290. 

TOTAL 29"S7~9lf:-29 1. 2-tib. Z82. zr&. 27Q. 275. 277. 280. 265. 2~0. 

MINIMUM CAPf"EiiTTfif;s <'MwT 
~· I • I ~"';:::: .. 
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I • ____..d -::::.___.! 
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I 11 1 • 
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CHAKACHAMNA 
OCT 
250. 

NOV DEC JAN FEH ~AR APR MAY JUN JUL AUG SEP 
252. 2qq. 24~. 241. 237. 233. 237. 249. 2~1. 2~k. 242. ----------------------------------------------

TOTAL 2~0. 2~2. 2q9~ 245. ~41. 237. 233. 237. 2ll9. ~47. 2~1. 242. 

AVERAGE ENERGY P~OOUCTION (GWH) 

CHAKACHAMNA 
OCT NOV DEC JAN FE» MAH APR MAY JUN JUL ;--,...A-;-UG~--i;S-TE.:....P~1.....-;A,:;N~N~-------------bli.9 10.1 79.5 72.4 b3:a-·i»2.«~ sl.& b2.3 uus.7 tb5.8 l8o.b 81.21151.9 

---TOTAL 
• b4.9 1-o-;.- 79.s 72.4 b l. 8 b 2 • 9 53-~ 6 b 2 .l-- -18 8 • 1 1 b 5 ;a ~u 16 b • 0 81 • 2 11 51 • q 

MINIMUM ENERGY PHODUCTION (G•~wuH\)---------------------------------------------------------------------------------------------

OCT NOV DEC- JAN Fi:H liAH APR HAY JON J-rrL AUG SEP ANN 
CHAKACHAHNA (19b5) ~b.5 &H.4 76.4 71.8 ~l.b &~!8 53.5 47.2 16H.7 lb5.8 l8b.b lb.S 1079.7 

TOTAL (1 9b5) 5b.S b8.4 7H.4 71.8 &l.b &2.8 53.5 47.2 UH. 7 1&5.~ _1~8.;..&_.;,...&.;;..__;;:..l_b..:.•~S_.;;.l_0_..;;.7_9..:.•..;;.7 _____________ _ 

-·-·----- -----------------
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5) JOHNSON ALT~!!_NATlVE HYDRO PHOJECT NSO VEAl~ 20101 &444 GWH l!;b/e If! :70 /,.,!'f?t e, ; 
RESPONSE 10 OEIS ·w1 RULE CURVE HATED CAPACITY IOO MW ' 

INPUT DATA FOR JOHNS~N 

NATURAL STREAMFLOW AT OAr-151 TE ------------------------------------

YEAR OCT NOV DEC JAN FEB HAH ~PH MAY JON JUl AUG !~ 
19&1 6439. 3675. 3690. 3749. 2961. 2897. 2a04.12090.2l5l3.21062.22HS3.11572 • 
}962 5517. ~21. 2952

0 
2952. 2952. 2829~ ~~~]l~~~2~0~1~.~l~4~7~3~5~.1~7~]n9~2~.~~~~~~~~-~~~~~·~~~~--~~~~-~~~ 

19&3 7175. qJ12. 51~8. 3321. 3196. 270&. 295&.13050.10777.2712~.24957.15227. 
--719=64 66~198. 28~~~7~~;-25h3. i583. 48il~b4.3105~gwQ~5~.nllnanJ~o•.~~------~~----~------------~--------------·-----

19b5 6513. 3&90. 3327. 3151. 2U29. 2583. 24bO. 6402.12202.23149.24010.12195. 
1~&6 5937. lo7s. 2629. 2829. 27o&. 27o&. 2u29.io2o8.21722.2579l.2ol57. 9118. 
19&7 491&. 3075. 2952. 2629. 2829. 2829. 3075.115b7.22017.2579l.30049.1564& • 
19&8 s45;. 37tt. 145&. 3ilq. 3o75. 1o75. l1~~io794!;2oqq2~o~~,3oe~.T,s~on.8~o~.~------~----·----------------------------------------
l9&~ 7144. 4087. 3910. 3785. 1598. 3189. 3411. 9iOl.l8389.2760I.14568. 79qo. 

--~,9~70 5160 •. 3994. 353~1b2. 3t96:-lo7s. 3loo. 6&oq~0872~t~6nas~-.~~~7~9~u~3~.~~~&~7"5~.--~------~------~----------~------~~~----~---
191l 5618. 3317. 23&5. 2l14. 2214. 2214. 2499.10952.l8093.2b720.29S94.1286b. 
1972·· 5879. 3809. lt&e.-;-28!15-~s-28 .- 2251 o 22t~Z.l1ltt7.20~27577.2&91T.;tc'l"l7. 
1973 q749. 3260. 2909. 2d29. 2829. 2829. 3139. 8U92~1qqo9.2&265.21l04.1l219. 
197 q q 16 ~ • 1 o22:-i49cf;-2t~&o;-214t.o;-i&51 • 3337. olffif~lJ"cisS-;i~s ae .2&r .. 71r=-. ~.s;..,e;;.;&::-.7<:-:.=----~~-------~-~-~----------~----
1975 5212. 3998. 3499. 31lO. 2851. 2829. 3Ul1.11521.1824l.lqlb9.2ll3&.l8512e 
1976 1 o96. t~ciTI-;-Jz-&q;-:so7s-;-l~~i9~-:-n7 o. 952"b";l"8iH"l~2-:n1io;rrq=-=8,..3,:..~9=9o,;;,-,2.,..;.=--------------------~--------~---
•977 7895. 4244. 3257. 3198. 3198. 3134. 3721. 8807.19&92.25&~6.31~&9.1238&. 
1978 6439~- lS2b. 1l98o 2952. 2916. 2tt29. 4401. '12112;.;-r2~7.2l1b1.2937r.l7bUI. 
1979 5374. l8ll. 3Q63a 324b. 3198. 3198. 4822.lllU&.lSOl8e3i3&5.3bbb&.l5Jlq. 

--=,-=QBO 66 7 z. 42&4. 331-:r;-2952. aTOfi;---21'93. l89r.8fo8.Il53o. 251~b~1""'59~.1:n2~7.-:b-..7.-:.'------------~------------------
1981 8183. 49lb. 4360. l67Z. 3813. 3813. 4182. 8788.16l62.24047.l09S9. 9589. 

--1982 4904. 3&81. l22t. -iiie~9s2;-i!829. 2e54;riif23~nr3rs.iso~s.zlrer.rc,.,......8","-------------------~---------~-----

------------------~ffiO RESERVOIR EVAPORATION, INC~.E~S~--------------------------------------------------
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• ___ __Jlt_! __ rro_y_ QE.C_ __ -lf.ML_EE8 MAR 
o.o o.o o.o o.o o.o o.o 

APR_}tA y JUN JUl AUG SEP I f 
o.o o.o o.o o.o o.o 9.0 

• ********* RESERVOIR DATA ********~ **** TAJLWATER DATA **** 
__ __.E ..... LEllllON_ ____ Y.QLY"!E !.I!~A OI~CHARGE ELEt.~IlON -··----------------------

(FlrMSL) (ACRE•FEET) (ACRES) (CFS) (FlrMSL) . ----·-·- -----·-·· - -
t~;~:~ tuobo~: ~: aooooo~: :~:~:~ 
1Q20.o 2&0~ o. u. o.o 

e · l't~9_.o --~f!OOP~-~. o o~·------~o~•.;.o _____________ ~-------------------------------
l4&o.o 5200»oo. o_ o. o.o 

• llf7Q,O 70_2~,9.9!.t ____ 0, 0, 0,0 

. ' THE RAT£0 HEAD 19 199L=o~~~-~~~-----------r----------------------~---
tz THE RATED CAPACITY iS 210.0 MW. 

• 11 _{Hf_Jjf.M2L.~~J.lL_9_t_O l.LU Mf§_ltlLHE=A=O ___ __ 
10 

., 9 ___ 1_tlE...GEt-4E~AT.OR fff.lti~NCY __ HL9..t.'!~BL~------------· : I ~: THE TRANSFORMER EFFICIENCY 15 0.990 

~ _ _:_:~---' ~---·--~ •••·•--• -----. -------~--M• -- •·--·--·· --··-• -· ., ••> '' 
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• s ____________ ..... ---·-······---- ····- ·---··--... ---·-------·----- ·····---·· --------------
.-.• ........ , 'W'I"'"""''-"•' ·-•-•• -··- ,,_._ •. , •4 ••• •• I lfH .. I#' •J ..... ~~ 1•' , ...... ,~If 

• ****~*******~****** PONEHPLANT DATA, 1 UNifS •****•***********~~• 

0
3 ·---~-ET ti~~o ..•.. ___ fi.,A~J . ....t~A_t;J_Tf _________ ~r:fi_tlf:NC_Y __ -::---------------------·--------------

. (%RATED) (fEET) (MW) (I RATED) TURBINE PLANT 

o.6SO 96,9 q7~a o.~ao o.e5~ u.alz • __ ..;;.0_,._, 7..50 11 !.~.~ ___ !2! '9 0 .~lt! 0 'tif!~_,, 0 .,;g;_q::-----------·---------------------------
0.800 119,l lQ2,2 0,6Yd 0,688 0,862 
0,650 1~~-t.f!... __ ! 5~i 7 ___ 9.!.1.~9 0,894 o._~~-7 7aJk II' ::J;,I,n$trn P. 2 
o,9oo 134.1 112,0 0,644 o,goo o,o7J II -

• 
• 
• 
• 
• 
• 
• 
• 
·• 
• 
• 
• 

~0.950 1,.1,5. --~lJH,6 _ 0,921 __ 0,90~----~~ 0 .. ~16_~-------~- __ _ 
1,000 149.0 203.7 1.000 0,910 0,683 
L._o3o ~~~.s ~.1.~!.~ •·.'!.~~- o.~_ott u.~.~.! 
I,ObO 157,9 221,3 1,066 0,906 0,879 
1.100 l63,q 233,3 1.145 0,903 0.876· 

---=a;-::.:...:;1:..;:50 s"n:"l · 24'if;it 1.21"9 o,9o-o o.lf73---------------------------------------

1,25U 186,3 276,1 1,365 0,683 0,857 ~~~~~~~~~~~~~~~~~~~~~~~~~~-

~ESERVOJR OPEHATION CONSTRAINTs--

MAXIMUM RESERVO]R flE~~TIOH 
_OCT NOV DEC JAN fED MAR APR MAY .JUN JUl~ AUG SEP 
1470, !470, 1470, 1470. 1~10, Jq7o. 1470, Jq7o. 1470, 1Q70, 1470, Jq7o, 

·--------------------------------------------------------

RULE CURVE ELEVATION 

--~ -~-------·--------------------------~ 

O~l NOV OEC JAN fEB MAR APU MAY JUN JUL AUG SEP 
a47o. li47o, 14~:&9, 1:a~e. Jtt66, 1'1&7, 1467, 1~tb'~'• 1467, 1468, !q{;St-,-...,-=-q,-;:6.;,9-,-~-----

-~INIMUM--R~SERVOIH ELEVATiON 
OCT NOV ~-DEC ___ J~fL_ E..EH __ _M~H ____ ~f»!L MAV JIJN JUL AUG Sf:.P 

t39o, 139o, 139o. 1.390, !!9o, uqo. tJ9u, fl9o;-tl9o, tl9D, · !l9o, 1390, 

N~.~~~VJIJB_.!!~J.EASE CONSTRAJ NT S _, __ _ 

___ ..x.O'CT NOV Of£ JAN FED "1AR APR MAY JUN JUL AUG SEP 
MINIMUM CONSUMPTIVE RELEASE """"-~ 

____ _Q.._ 0, o_..__!l_~ __ J.. u, o , o, 0 ._ ___ 0..!. 0!! 0,, -·-----------------------------------

-------------------------------------- ---------------------------------------
------------------------"'~IN~IuH~U~~~~-PQW~E~R~l~tE~l~E~A~S~E~--~~---~~--· 

J • -

OCT NOV , OEC JAN Ffti MAR J\PR MAY JUN JUL AUG SE~ 
le 0 I L__p_._ ____ j!.._ _____ 9..L 0! 0.._ __ ..!.._ __ 9_......_~-!..L-• ~0-1--------------------
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r 

' ----~·------·-.. ........__. __ ~,.. --.... -~--~...------~-........ ~---------------------... ··---'"''-'"-~, ...... _;• ''"'~"""::" ~-. ,.......----~--------..... -----~"" ........ ~ ........... -~----·-·q-···-""_'"'_,_..~.-.·~· 
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• OOWHSTREAM-RELEASE CRITERIA 

PRE•PROJECT FLOWS AT BELOW DAM 
• -~L~~-~~-JE~~K-l~~-~~!~-~~-JU~-J~-~-~S~E~P~---------~--------------

1961 &439, 3875. lb90. 3749. ~9&1. 2897, ~ij04,12090,~1Sll.21082.2~853.11572, 

• _......,l9._..bl_S5ll..._JlZl.J5~5l.a_~'lS.£..__jllS~J~att...__l~-!i·...lill~J!1&.3.22UL_147J2J.Illi-'--------------------------19bl 7175. 4712. ll98, 3121. 3198; 270&. 29Sb.ll050,I0777,27122,249S7.15~2'7, 
t9ea4 t.HS2. 1198. ~aaL_lo7s. ~629. <!Stu. 25§38 ge:z o. 30t,.&4. 11 OS Ia, Z4695,11831J. _ 

·tz i9b5 6511. 3&90, 33274 3151, 2829. 2581, 2460. 6~02,122~2.2Jlq9,2qOlO.l219S, 
fl n ____19126 S~ 3 7. 3 i l~J!lZ~ ~ttz~ ..._l..7JHta.~.llQk ...J.!l~.W o c~O ~.4J 112 ?..d 57 9 h.?~ -!S 7~-=-1 ~111t=,.__ __ _ 

to 1967 4916 • .!ins. 2952, 21129. 2629. 28i29. 3075.11~&7,22017,25791,3C049vl5cttlb, 
'_.t !l~b 51f5Si. :f.lU, 34 5&. 311!' . ......19...72.. -~ 9:1..~...__1t,gl, I o 7:92..._~0 11~.£.19.:.1751:::-b .!:-!• 2~b:-::1;-::J~6:.%,..:.1-=5::-:o 0710~,~------------------------~-----

•• 1969 7144, 4087, 3910, 3785, 3598, 31!89, ltUJ. 9101,i6l1819,27bOt,145H8, 7CitU), 
'1 .1910 SlbO. 1994. 3531. 32&2. 31«i6. 30:75. :UOO. fJ&U4.lOH'7iL.l981'~•l7963,. 9&7 15 
I 1971 5818. 3317, 23&5, ~21'1. 22111~ 2llq, 2q99,l0952.1UO~l.2b72~.295Y4,128&,. e 5 -19.1'---S.U.2.._3Jlo.i.a_]J..~J:t6s ... _a_~ao. . ......z.z5...~~~ ... UJ:~u.~qJ~.!!> ... l.1.'i7I-.~&"lil...~'2::-:::3'-:'l~7 ...... ______ _ 
• 1973 4749, 32&0. ~909, 2329, 2829, 2829. 3119. 8~92,l94~9.2b285.~1J04,112l~. 
3 1979 117&1 .. loza. 2li!9'L_j~O. 24f.!Q,_l6\Sie 3ll1..._!!9(l.LJ.ll8S.l2!!1At.._?J!]77,15tUt'Z. 

• 1975 5212 .. 3998, 3499, JH30, 285!, 2829, 30ll,li15i21.18~41.311lb9.21l.3b,l85h~ .. 
19Jb 7096. 4031, 3269, ]075. ~952, 2995, 3370, '1~2b,l6413,22780,27983, 9902. 

• 
1977 7895, 424.4.· 1251. )~198, 3198, 313~. J7~l. 8810.7.19b92,25b58,ll8b.9,l236t&. 
1976 6439, 352&. lt9tl. c!'IS2. 2916. 2~29., 44tH. 92'42.12&57,23l&I.C?9l72,12bBl, 

~79 5374, 381J, 348]• ]246, J)98, 3198. q~2.1Jlij6,1~0l~b5,l~b~o~l~S~J"l~4~,----~--~~--.-----------~--~~ 
1980 6&72, '12611, 1317 •. ~!9SC!. 270&, 2791, :3~95, 8li06,ll5l0,253i!b.21759,12767, 7al,f~ II" :T.Intstn-t 

• ~981 8183\!! 49lb, 4i3ao., 3f872:;-3eT1:Jtu3 .. , qf,oz. &7i8'ir;tbR2.-z4-oq"1-:~<r9~9 .. vsa • 
P.3 
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f 
( 
t• 

1•e2 4904. 3681, 1221. a9e4, 2952, 2829. 285~.12423.18lt5.l5oss.2ll82,tosts, 
1 

. 
; i I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

MINI~UM POS1•PROJECT FLOWS AT BELOW DAM 
OCT NOV 0~-JiA-N --FER ___ HA·H-~iiR--MAV-JlfN JUl ·•ArruG=-----.s"t""P" 

~~~~1~2~o~o~·~12oo, 3~o. l~oo~ l20!~ 12oo, J~oo, 3200,24~~.2~ooo.~2~q~o_o __ o~·~l-~_o_o~·~-~~-~--~--~~~-~~~~--~~-~~~-

NSD FORECAST, YEAP. 2010 ANNUAL [NERGY DEMAND • b4qq, GWH, 

ENE~GY __ GE_NER __ AT_I_O_N_C_RJ_T_E_RI_A __________________________________________________________________________ __ 

SYSTEM ENERGY DEMAND, GnH ocr Nov·--~o=E=c--~JAN---FEB--MAR A~R MAv~--J~u~N~--J~u~t--~A~u=G--~S~E~,:~--------._ ___________________ , 
Sbl, b40, 117. b59, 582, 575, 491, ~59, 427. 420, 44&. 4b5, 

MONTHLY GENERATION FROM OTHER 90URCE9, GWH 
-----o=c=r=---=No=v~=-----=o=!Ec -JAN--FEB ___ HAR-A'Pr-MAY-·JUN JU;'L--Aa;UT;G.----..Sr-E"P------------------------~------

____ .....;;I'-8"""7_,.,4 177.1 l&•h,~ 1712,5 150.6 lt19,C: 128.,2 153 .. ~ 4Z6,b 1U9,9 445.9 2b,.2,5 

--------~~-~--~~A~CJU5TEO SYSTfM EN~E~H~G~Y~O~E~H~A~N~D~,~G~~~H~~--~--~~--~~-----------------
OCT rJOV OEC JAN FEB MAR APR HA 'f JUN JUL AUG SEP -·-·-------------------
375~ 4bl, 531, ~87, 431. 42o, 363, lob, o. o. o. 201. 

MONTHLY GENERATION, PEHCENT OF ANNUAL 
----~o~c~T---N~o~v~~o-~E~t~~JAN FEB~AR APR MAV~~J~U~N=--J~U~L.-~,~u~G~~sre"P ________________ ~----------~--------------

o.tos o,t29 o,t4e o.t36_y.t2o o.119 0,101 o.oes o.ooo o,ouo o,ouo o.os7 

TAHGEt- FIRM ANNUAL ENERGY-i~-~97. 

TARGET~ONTH-LY--FIRH ENEwGY, GWH 

OCT NOV DEC JAN FEB MAR APR MAY JUtf-- JU[-~-IWG-8"~ 
41.5 51.3 58,8 53.9 47,8 47.2 40.,2 33,8 o.o o.o o.o 22.~ 
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tl 

---·------------ --·-·-· ---·-- -· ·•. -' 
__ ]'~fl.l!!.~; .. ~!~CHAH~L (~f~}__ . 

.7 II 0 I ,.,. 
/'1....<·(> lo ~"''•5tPI r.q.. ----------------· ···---------

3 

4 

-
5 •• 

_____ .;...U.;;..CT"----_..;..N_U~ OEC _ JAN FER MAH APR HAY JUN JUL AU!i ~EP 6 

7 

19b1 b439~0 Stl71.4 b093.2 ~bU2.o 5~13.b 4937eH q~54.9 4S3u.q Olb3. 2b.O 2.b 3b74~8 
---i9b2--43o2: i--!;;4b7 .5 ·- 6i11 ~2-- ·sb'3'i:4· -55q·5;7-··49&1:·3···-·.ntftf~9-- 3551 ;·u- OTbl. ··-- 2S:-7--~.o20To·1;·B·--·--------·----~------ .. -: 

l9b3 4492.b 6224.1 b09q.7 5607.8 5~19.7 4~43.~ 43~9.9 4807.o Olbl.H ~b.~ 2.b 5009.1 10 
-·i96'i-42q7 ~-q--5tr17 .1--·6Tu6:s--·~&2t.s --·s~:s5;i- ·-ii~s(J;s--437t~.o··-"35bH:-2-2 -r;,I 8---2s-:" t;&Tii6b"2 .c:-· -----------·- 11 

19b5 429~.0 51.177.9 blOl.O 5615.» 5529.7 49S4.1 q37l.b 35b0.7 2 lol 8 2&.& 2ci ~2vU.G ll 

-19&i,--a36o. o ssao. 9 &231. ~ 57t.Jll. s 5bo4 ,6 soao .2 qqas. o 3o39 .2 2 1 o3 .a 2o .7 2. 7 l2oo. o 
l9b1 ilil24.8 56~0.5 b3UH.1 56!5.9 5751.3 5167.0 4599e6 l7Ub.~ 2 lb .a 2bs~ 2,7 3200.0 

-i'9&a·- 4Ji!·~.a·---~sqz:J---6t7~:;: 1·· ·5&82 .7·- s~9!j:b- -so""t ~ ;d·--4it22 ~T- Jsa~:it-·2o ·'b .s 2o.2 2.b--9o7T:-o--· ·---------··· 
. l9~Q 4297.0 5Stb.H ~25i.,j 5bOl.2 ~509.7 49j0o3 4~44.7 5~29.1 2~ b .e 2o.o 2gb 3200.0 
--~ q i o-·li35 q ; u-·s 5 54~ 0-- b i H b-.:;··--.; b9 ~. o - 5& o q: 7- --~ o21 • q --·4ti 3 o; 3-3 b u ~: Li2 if! 3 ;8--2 7 • 5 2., 8-3"2-lHr:-o·---------

1971 46nH.7 ~»90.1 bbl&.o bl9lnl ot79.4 ~&~s.o 4997~1, 4031.3 iOl 3.8 29.8 2.9 1200.0 
1 9 72 4 b 0 H il 9 56 d 3 • b b fll.) 7 • 8 b l 4 q ., 0 b 115 • b ~54 0 • 4 4 q 4 0 ,, J 2 9 • 0 2 • 8 ll U 0 • 0 -
1973 4559,1 5839.,7 >:»570,0 blll.9 b07H.7 54qq,9 Lf8H1.,5 3G.J'j7.~ 20! 29,a'S 2.9 3200.0 

-- ~i 97 4'4i7 ~ 0~·4- -· b o9 q ~·1-· "b68 f72 -bli iq. 5 - .o.44~: 2 ---~9 2j: o-· 553'. q-·~ job;"t,-~ 0.. • 8 .B. 8 l~--.r2uo:o:.-· ----- ----·-----·--
1975 4940.o &32b.4 714~.3 b74J.q o~t~s.o o324.6 ~7j ,.1 4~7b.u ~o b .e 32.7 l.i 32oo.o 

---1976--~t;;il.b-- 6oHtf~·ci-o-ti.S7:·l'--63&-s;s-63.f7 • .----5-fsa-:t-srs•.r: r-tifsr;~rzo· b' .6 :u .1· 1.1 :szoo...:. • ..,.o--------------------
1977 4»7~~~~9o7.l b491,2 o~l3.2 5971.6 S3o4.1 4312.5 2 to .a ~~.o ~.1 32oo.o 
1~78 47bU.8 bOHq.o bH55.b b3Hb.5 blbl.~ 5H 0.1 SJB~.q 4l~o.H a 1b3 8 ll.,l 3.2 Jzoo.O 
1979 qqJ4.5 b3ld.S 7ljb.O b72tl.3 b613.H b27l.b ~~22.1 4452.~ 2 lol 8 Jl.,l 3.,0 1200.0 

-i9ao-trb3T:s -·-5897:5- bb 16;9·--6 i ~ i:o-6 1 rcr;s·--~s:H:i -z1q i o:7--fcj7 ti:zr-2 ib1 8 :~o. 3 3. o lzo·o. o=----
t981 4635.8 b\lJ.q b8bb,q b3bb.l b3l4 11 7 5b92~3 SU47.b 407!~q Olbl~ 31.1 J.1 J200.0 

--~~ sos4~~-i~~1-~i~~-,1~~~-n~~s-~j,~i~~-~aa.4JTibi~.~-~l~s~.~z~-~3~.~s-~1~3=a~J~.=2-----------------

---\4 -·--

AYG 4680,.& 5875...t1.-~?58~!._b0t\5~~-~5q_!..~- ~~90!'_!) liH~"d.2 ll052-~ 29.4 2.9 488Uo2 

- -------

-~-----==~i~U~--~ Mft-~. ~v~~~~--~~~~~~----------

_________________ ·---~~r-f-f-YC)uc;:/-1 ~-- _ _was ntJ 14f Md dnre d-~J 
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I • -- ------·----···· .... 
! 
i. ua·ml ENERGY FIWM HESE HVlll H __ 
.1 .. ------·· .. ·- ·• -·-------·-----····"·--------------·-.. - ·--
1 OCT NOV OfC JAN f~H MAH APH ' . MA¥ 
r 

JUN 

b. ___ · ~ f~ ·.~.·~ 
~-~~ is:~ ~ b~ ~-IIi ~ .. ;j ~ 

-~--.;:.;A::...:t:::...:t=a::.:c::;.=hm~n t 7b., 5 . 
Page 5 of7--------·-···------

JUL AUG ~EP 

--·---·--. ------------~-
·7;-. L· fe f g. Jo !ti•J.£. •• 

ANN 

1-'.S 

l • 1961 b2.q 51.3 5H.6 53.9 lH.d 47.2 40.2 43.5 ~ltH.t 0.,2 o.o 34~1 I l ---r9&2--4T~·s·--;·i:'l-·--··st\.H-- --53-~9-,rr:s·----,.7-~2-. -4tJ;·2··-"Jl;& 1u:r;~·o.2 u.o-nnr;-,- ·-
1 l9b3 43.5 56.3 ~8.6 53.9 47.d 47.2 q0.2 46.0 Hb ~ 0.2 4b.4 
J • --19 b4 -- i& r.-5 -- 5 f .·3 - ·stf~ 8-- -~ 3 ;cJ'·--ti7-;·a---q 7 ;2 -·--li o ; 2 --·-. :S .3-.-tt- u 6'. 2 
1 19&5 41.5 51.3 5a.a 53.9 q/.6 47.2 40.2 3l.b bll 1 
1 t9bb q 1 • s 5 1 • 3 5"; a 53. 9 'a • a 14 1 • 2 4 o • z:--...;.3,J....:.~a--1:7.d'2:f--W!:-----x...;.....;.s:---~~--......-:~---'",;.+ 
! • __ 1_'!~] __ 4 b .. !?. ___ ?.1..! . .3_ ---~~'!8 __ 53.!'_9 ___ 47 ·~ 47 '!~--- 4~!.~--~3.8 ____ .~~~ -~ I 19b6 lll.S 51.3 5b.H Sl.Y ll7.8 47.2 40.2 ~3.8 1 • d4.1 
l 19b9 41.5 51.7 60.3 53.9 q7.6 47.2 40.2 33.H 1 .2 0.2 ~~~.4~--~ 

f
, • --r97o ___ 4f;5-~--~;r:.J-ss;ti--·-s3 .. 9 ___ 4t:t~-- c:ar~2·-·-- ·4o~2 ·---·::s-:s:u-1- •• ---u-:2 l7.s 
, 1971 ~1.5 51.3 ~~.~ 53.'1 47.a ~1.2 40.2 3~~a 1 .3 o.l o.~ ~7.3 
1 t972 41.5 51.3 5a.a 53.9 Q7-.tt ,.,.~ qo-:2 -:n .. u 1 • --!f;-a:o--""~'2 .... 7..;.. ..... 7---7" ........... ----------,---

_j • __ 19?} .. ___ 4) .~ --~~.~--~H.B ___ S~._'I __ ~?-~~---~7.!.?-____ _!!U·._.S_. }3-!_b __ ! 0,.0 ~~-"6 
1974 41.5 51.2 ~a.o 53.9 47.e 47.2 40.2 33.a 1 o.o l4.9 

' _lq?.~ ___ 4J.!~ __ 51 '!2----~~..!~--5~.!~---~7.!~----~7 -~--4~!1. ___ }~·.~--!' _.3 ()~--..... ----------
1 • 1976 41.fl 51.3 58.8 53.9 47.6 47.2 ~0.2 33.8 1 el O.u C:::Je8 

I
. t 1977 Qi.6 Sl.l ~8.6 53.9 q1.H 47.2 40.2 3~.8 1 . ,4 o.u 2b.3 I 1976 41.6 51.2 5a;6 53.9 47.8 47.2 qo.E~~u 

I l e __ t979 __ ~h~-- st.!? ____ s.~!a ___ ~~!..~----~~-'!~.---~7 !.~ ~----~o'!.2 __ }~.!-~ ·-=-=---·"' 
l 1980 41.6 51.3 56." 53.'1 47.8 47.2 40.2 33.6 

cl _t?.~ L __ 4J.~~---~J .. !. ~ -·•·- ~~! 6 ___ -~ ~ e ~ -·- ~.?..! ~---~ 1_._ ? __ ,. 4 0!? ___ _3 ~.!.6 __ 
1 e 1962 41.5 51.3 5a.s 53.q qJ.a 47.2 'lo.2 .B.h 

' .I I. .. --1.. 
c· j • ___M~ __ 42.b 51..!.!_.~-·-~---.~!.!..!.. __ !H.b ___ ~]!.~-·---~!~ ..stt.a ___ ~n u.2 o.u tu.o ::fOJ,rr 

::::-""·' 1 • --·· ... ··---- ____ .:. ___ ----·-·----· ··----·-·-·--·--·- -·---·----------· 1.0 423 
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1-···j ~ 

. ----------. 

Ta b/~ I il 5c J,.li.S" •I 1-! 6 

~ 

; l Mi --"'·· ,.···---·- ·--1 -- --·- -- ·---

----------~O~C~T ___ ~NUV DEC JAN FEB MA~ APH MAY JUN JUL AUG· SEP ---------

j e _!~!»1_f?.~~9!~-- ~tt?~ !~--~~9.,3.!..?._~~~~!-b -~5.!_3.!~"~!7.!..~~~~~·-9--~~~~-l .. ~~-~-!!.!-~~4r~~~ou.o~br·!~~------------------
, 19b2 4302~1 5487.~ bll .2 5&~1.4 ~54~., 49&1.~ QjHQo9 ~~~~.o ~40uv.u ~ o'o•7 ~~·l5.0 2v o~.o 
I t9&l 4492.b 622Q.1 60~4.7 5607.8 5519.7 49tt3.3 4J59.9 Qb07.b 2ttooo.o 2ttooo.o 24ooo.o 5oo9.3 i • --t96t~ -if29t ;-y-·sq7r;r ··b 1 ob";·s-·s'i>2t:-s-·ss3s-;7-ti95'9·~s-- 4JTb.o--,l~fia:2~"1ilfoo-:o-24ouo.o 247'45.1 14lfb'2.-...... 2-----
! 1965 4299.0 5477.~ 6103.0 5615.8 552Y.7 ij954.1 4371.6 3~b0~7 24000.0 24000.0 24000.0 J200.0 
1 1966 43HO.O S58b•9 b-231.5 5741.1.5 Sbb4.b SOt:\0.2 L1485.,o 3639.2 24060.(1 24000.0 24oUo.o l20o:U 
1
1 
~ 1967 4424.8 5bSo.s b3ua.t 5815.9 5751.3 5187.o t~599.& 3706~5 ~~.~o~o.o 2400o~o 2400o.~ 320o.o 

1 
-t96a-·4345~tt---55tti;l--6-tts:t--S'blf2:·-;----;~9~:b--sor2.u-·iiii~~;c-3·~as-;-Q2'4-omr;o2tilfu·u.o 240oo.o 9rrrr:n-----------------

l l9b9 4297.0 55lb.b b~S!~l 5&01.2 SSOY.7 4930.3 434q.7 3529.1 2qouo.a 24000.0 24000.0 l20U.~ e --f97o--·435if;a··~s5t~:o-&·ia6:r-5'bii2-:ti---stiot~-; r-s·o2T;«i--443o-:l-36us--;·q-24ouo.o--2-4oifo. o 24mTU. o 321ilJ.I....-------------
t97l tlb08.,7 5890.1 bblb.O bl93.l bl79.LI SbO~.o t1997.b t~Ol1.3 240uo.u 240oo.o 2ttOUOeO l~oo.o 

f 
I 

l972-460ti:~1Hil.b b607.H blQ4.0 611S.b 5540.'1 qi:jqo.o 398~.,8 24000.0 24000.0 2l!OUO.O 3200.0 
• 1973 . 4559.1 5H39.7. b570.0 6111.9 b07tJ.7 5t1~4.9 QtJfH.S 3957.Q 2'fOOO.O 24000.0 24000.0 l20U.O 

--f97ii-47sl;~·4·~- &o"'4·~·r·-t,aar:'2-b'tl29 .s-btili9~ z---59~'3 :·o-s:s:s<i ~~~-~Jo'b-:&2ltiHfo:-o-24oo~{i2m. o 3~o,..------------------
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QUESTION 

The Anchorage Chamber of Commerce recently provided a 

report prepared by KENTCO entitled "Electric Power 

Generation for the Alaska Railbelt Region," January 

1984. If available, please provide the following 

information: 

a) A copy of the report by the GoverLor's Economic 

Comrni.ttee on North Slope Gas, January 1983 -

"Trans Alaska Gas System - Economics of an 

Alternative for the North Slop~ Natural Gas." 

b) The Harza - Ebasco Fall, 1983 update of the 

Susitna Hydroelectric Project Study referred to on 

pages 56 and 61 of the KENTCO report. 
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RESPONSE 

The requested report by the Governor's Economic 

Committee on North Slope Gas, entitled "Trans Alaska 

Gas Systems - Economics of an Alternative for North 

Slope Gas" (January 1983), is provided herewith as 

Volume IV, Appendix 3. 
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The "Harza-Ebasco Fall, 1983 update," referenced in the 

KENTCO report, was a document prepared in draft form 

for internal Power Authority discussion and was never 

released to the public. A revised version of tha.t 

~update" was prepared in February, 1984 and, at the 

direction of the Power Authority Board of Directors, 

was the subject of Statewide public hearings. The 

February draft has not yet been finalized as a Power 

Authority final report. At such time as the report 

becomes final, the Power Authority would be willing to 

provide the FERC with a copy. 
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