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QUESTION

Input data for the OGP-6 runs used to develop the new
cost comparisons as indicated in Volume 3, Bppendix 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 response. The cost
comparisons contained in Volume 3, Appendix J of the
Alaska Power 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.

T+ should be noted that execution of the OGP-6 model

requires four basic¢c input models. These are:
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° Dpata Preparation Model;
°© Generation Planning Model;
° Existing Generation Model; and

° T.oad Model.

Attachment 1.1 comprises the data preparation and

generation planning models for the With-Susitna 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 through 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 Apglication submission.
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Data Preparation/Generatinn Planning Model

With-Susitna Case

e
—

10 BRY ¢
| 20 BEN
II SOWNNNIR Y )
s QO I1PIIGRAVIRLNS
SOSILTIVITII0S, 70Ky 18K
& B80S tPRITL 148 0F4R¢ABUY003/,6P6DP
ﬂg TOSIPIYFL 101 9ReS+A0UZ682/ “NSDU
| B0SI1PRVFLI02IR1S1AQUILR2/GHBAUP
a , G0SIPTILEI03,)X38,10L
= lﬁ 100810ATAI (S i
R 110SIREMOTE 104
12081EADTEVIOY
'§ 130 Ng PAysIE
[ 140 HARZASEBASCO SUSITNA JOINT VENTURE: :

TR
ol gy

) P s Wy = N N
N PIRTE Sy o - < - . - DI DI M ¥ JL P
LA R L e e el ARRRE T B ey

PN R & R

R

2 150 711 4 STREET
] i 160 ANCHORAGE, ALASKA 998190 :
S 170" SIVBUT ;
T80 JOISISHALASKA RAILRELTs

190 13286C04DEI83U3 ~2185 IN 1993s LOLP D,1e¢ DM COAL,SHCA GAS, EBASCOAL,
200 NSTART®199%,
210 NTOTA{ =28,

220 VYCJS8Telv82,
230 NYPATH=!983,

l§ 240 IDTYPEsdINNUCLEAR CO4dL  STEAMNGAS TURBINEOIL GAS TURBo
“ 280 244D1ESEL: 10COM CYCLE CCo
260 ~ UBWEONV, HYDRQPUMP STORAGEENG STNR _ JENG STNR 3y
f; 270 IDTONE®36MNUKE COML NGASSTOIL GTDIESELEIMANES
| 280 2U44YDRO PN ESa2 ESmY

290 NNVANYS{o

300 VNAHEDw]y .

310 KTTYPEmal 4N¢2v2¢201

320 XSIZES(1ey)m1500,

330 MANFYR(191)82080,

340 XSIZES(1¢2)m200,

350 MANPYR(1+2)3m19832,

360 YSIZES(1¢3)287,

3170 VANPYR(1+3)mi982,

$80 XSTZES(leu)mB7,

390 YANPYR(194)m1982,

00 XSTZES(1e8)m10,

410 VMANFYR(1+¢8)82950

420 XSIZES(iven)m22A,

430 VANFNR(len)mi982,

G40 DERMYOEO0,9%5,0¢000, | | )

480 2APUINEOaqs. 5

U60 BTIVESaO0y ' B

470 ESIZEG®333,250480, | ;

480 ESIZEP®3334250,%0, | g

490 FSIZESn3330,2%00+500,
12 800 HRES(2)BUSD(,

—

L]

I




P ey M,-ni ]i s o

j
|

Attachment 1.1
Page 2 of 7

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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Data Preparation/Generation Planning Model

Without-Susitna Case
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11 600
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Data Preparation/Generation Planning Model
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1730M(192)81982,1983, 1955.;#35.3955,
PATOM(1eX)m$,000,4,0 )

1110
3120

JYROM(1+3)m1082+1983,1085¢1986,1088y -
PATOM(190)m1,000,

P 4

Viw o« 4« man wse

—- e o b ww g

1130
1140

PATOM{1+8)81,000,

7‘70“(1v§)l1g0901ﬂ. 909119000i 000¢1, OOQo

1450
1160

XYRO!(Své)ui?ﬂlo1#63.19350198601958o

OVdYDm2T, 3469060,y

1170
1180

O“VHYJ.GQD'D'OQ
PATHOM(1,1)83,00 0 0 9

1190
1200

JYRMOM(141)B19829198301088,198cs1088,
P“THO“(!QE)liggogv

1210
1220

PATHOM(1,43)w1,0000 .

PATHOM(144)=1,000,

1230
1240

VVRETIQO,!0020;20020.30v50v5Q0509509'

FORMAsSO 000,18 87 élx;sz. Q‘

12 1250
1 1260

205010'!50.228 2500

FORATER380,010390,05716%0,0800320,089300,080,

101270

PORMdlsocv10#011500v1509200v2500308703003987'500

2985¢100150,228,250,

s {280
8 1290

71309

20ATE=I*0,1¢300,080,6%0, 03293¥0 0193%0,0700

X4308=10%0

61310
s 1330

XPOW{B0uS000,5003%0,20e0, 3!0
XFIN1.0I5500055 3'0.3590;_5'

41330
31140

IPATRN(I,1)mi2%,
MINPR=0 e

1350
1360
1370
1380

KPRINTR2881, _ .

wiosTy
LPIINT=E2RE0, o T T N
JPNAMEEIL<4UNTITY TYPE 1UNIT TYPE 2UNIT

Tyag 3,

1390
1400

Jo#4UNIT TyPE 4UNIT TYPE SUNIY
IRECNBO3Y,

TYOE 6,

1410
1420

TIVAER124ALA8KA '
(PLANTS! 2,350 8060

1430
id4dg

wANUAL =],
NREADSSS
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1460

SIVRPJTY
17TAB(1)=7,

1470

MRIB(1)83,
PYINDB(1)80,32,

1480
1490
1500

FAINDB(1)m0,u8,
1FTAB(4)al0

1510
1520

WRDOB(5)43,
PUINDB(5)m0,32,

1530
1540

FAINDB(5)80,4%,
NREADN2S .

1550
1560

$INPUTY
YRDB(1)E1»

1570
1580

MRIB(1S)e3¢] 93,1,
NREADRIS

1590
1600

SINPUT
MROB(12)=23%x1,

1610
1620

NREAD=OS
SINEUT

1630

IVAXETy
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NAMEDBs®

1650
1660

{24BRADLEY LAKT,
124FIRST  TRANS,

1670
1440

{24GRANT LAKE o
124CHAKALHAMNAG

1699
1692

124SECOND TRANS,
{24NENANA £0AL s

1694
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1 24NENANA COAL2Y
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2190 NYOVRE2484,

2200 EXCHYD=:, b e

2210 !Xg”“!’O.

2220 IYRAUT(1)840930e20,2 g 2013Co!0.509509

2230 IvE8UB(i)mi0et,
2260 PCTRIVES8D,

2250 SPRESEw1,0y

2260 SRCRDTH! 0pe0141,00

2270 MIXmi,

2280 MATOR=Oy

2290 NLPWRI0y
2300 EXMXPUE!, 00,

2330 EXOMyWm) 000§
2320 RAVFQRE=y,

2330 xZNENVary, e
2340 X0PT=E140,00 103¢001slelein

2350 FAILSOy
2360 <CYCLESI,143+3430%y

3370 NUWZONS6, s
2380 KZINESGeBeBoelo12s120

3390 XKEYCMTEs{,
2400 KORDERS®Y, 8,25 "”;

2610 VKODECB)s0s
2420 IVSTYPub,3,41y 191920

2030 SHXFOR®2 . 0s1.%v1a0¢1.0s84061,25
2440 S*"OQ'Q.OQI 1,091, 001e091,2%0

2450 KYYPRCEw{,
2060 YRINMXEO, 1,

2470 HRIINMYB] 09y
2480 XLOLP(1)=0,0

2480 «LOLP(2)=0,
2500 xLOLP(4)mly

2510 a!LEusnsaooo.aoooeyszooo.aoouo.ﬂbOOOoxsoao.
2521 3400093460043 7000038000,34600:38000,

12 353y KOJE(7J'00
1 2540 X2STPCal,

10 2580 JFSPx0y
2560 T7L8T=0,

82570 NKJDE(1)ety
72580 N<J0E(4)x0,

6 3590 NCQDE{S)mdy o7 }f -
52600 KANSEREE=D, ,

42610 NFIRST=O,
32620 UNTPKVeY,

2630 WPRINTmIwQ,

2640 XJJE3adl8x0, C e

2650 KODE2u2B%aiy
2660 XPRENVEIs1,0y

2670 ECPRNTES, 0,
2680 XPZUMTsY,

2690 xP3Uv2Ei,
2700 xP3uvasl,

2710 KODE(6)m1y
2720 Y3lom7,

2730 LSPARE®I,
27ug KEYSUMED,
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ALASKA RATLBELT
EXISTING GENERATION MODEL GM84UP

ez

LTSTING OF INPUT DATA
MARZAERASCO SUSTTNA JOINT VENTURE

_—

1
- 2 711 4 STREET
X 3 ANCHORAGE +ALASKA 99510
. 4 ATTN N, PAVSIC
) SINPUT
‘!? b ID1=1SHALASKA.RAILBELT,
é .7 [D2=32HEYISTING GENERATIOV wODEL GMBAURP,
8 NEwsly
W 9 u7=7%
m 19 SINPUT
| B NEWs1y
-9 M7s7S
m 10 SINPUT '
| 1{ Ivayx=i8y
12 NAMEDB= .
¥ 13 WHHAMLPD JINITHIAMLPD JNIT#22MLPD UNITEIAMLPD UNIT®4y
fﬁé ———7 aAWAWLPD UNITCCAMLPD UNITHRBELUGA GT#1BELUGA GT#2y °
15 3IeHBELUGA GTe3IBFLUGA cYespELuGA LCHA,
, 1o 4BHRERNICE GY#1BERNICE GT2REPNICE GTH3IBERNICE GTsds
fl} 17 J6HIMTSTA GTH#LIINTSTA GT¥2INTSTA GT#3,
i {8 1N87TDBs
13 62e6beb6BeT2eT2eB2168108¢739754R20
i{ 29 53¢ 72¢7ByB2960Lv659 700
L 21 HRD@= \

22 3*10000,1ason.ESOOq12500.2tgSonoaz*iﬁococBSQOo
- 33 3%£23000412000¢3%15000, ‘
’l% 24 CAPDBs .
’ 35 2%16025¢18032:13999002%16,1,53¢5R3178+3,060
24 18,002826,002%14918y -
!} > «IMDAR=
\ D UK, b oSk belxT eIk,
29 KFThHB=s
i 30 687,S%10s4%T793%7 f
'} 31 wMORe=n¥
13 $INPUT T T i
L33 TvAx=23, g
"% T4 ™MAVEDRSs ¢
J 45 W4BMHEALY  STEIHEALY  JCeanDPOLE CT#INOPOLE  CTHZy j
15  4AHZ UNIT ®1CTZ UNIT £2CT7 UNIT  ®3CTZ UNIT #UCTy :
g %7 ABH7 UNIT ®SICZ UNIT #al{z UNIT #7 ICZUNIY #B8ICo
!f 78 4AHZ UNIT ®9YICZ UNIT F{OTCCHENA #1STCHENA #2S5Ty :
3G9 UBHCHENA #ISTCHENA 'ﬂa:TcHENA #S5STCHENA #6CT b
| 4y  JeHFMUS 41 1CFvUS #PICFMUS #31C, ‘
m 4y YNSTDB= |
i 42 671672769775 71¢72975075,6%650 &
4y GUeB2¢52e63¢700T7b96T00R k8 &
W d4¢ HRDB= ‘ }
’g g 1320091050042 14600e4%14N00, F
e b*‘dﬂUQv18000.22006032000.1300ﬁ013320015000v3*121500
S i q’7~ - cApnB-. ‘-' . . » e meee e - - -
ug 25»2.75,55'65,1B.&.x?.u.s.sgz.q.aaz.a.
a9 5‘2.5"05' ' '
S50° Te2101208,B¢3%2,75 -
51 XINpB=
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ALASXA RATLBELT
EXISTING GENERATIOV MADEL GUBUUP

52 295,UsleUkd1685,292920842,0,388

53 xKFTpBe

S5d 206, UoloUsleb26e3%29092,0,%%6,

§S «MORE=(O¥ .

S5y SINPUT

ST 1IvAxxisy

§8 NAMEDBw _ - B o
59 UBNMOMERKEN ICPT, GRAMAMICSELDOVIA #1SELDOVIA #29
60 4BHSELDOVIA #3TALXEETNA JCsES UNIT #i1SES UNITY 820
61 36HGES UNIT W3EKLUTNA WYHRCOQOPER LAXE,

62  &OHUNIV AK ®1STUNIV AK ¥2STUNIV AK #3ISTUNIV AK s1ICUNIV AK #21C,
6% KINpBs

&d 95507’71 _

bS5 KINDS(12)s3%2,2%5,

65 INSTNBs o

67 TI071 082064970087 965068,65¢85596105%80,

68 KRETDB(10)m

69 2%2051

70 HWDgs

71 Q%1S000,

72 HADB(12)x3%12000+2%10500,

73 CAPDSBs

T4 N3940,200,300,69068v0,9¢1,85,1,5¢2a5¢

75 CAPDB(12)=2!1 5,10 2¥2,75,

75 xFTpBs

77 o9%é,

79 KFTDB(12)% 3%2¢2%by

79 GYINDB(1+10)E12%0

Rp  GYAYDBIl1+410)212%30,

Y ENGY08(19103814 1291211041241 24

82 1hotleidetdett,ld,

8y GUINDB(lell)mii®0y

84 G4AxDB(1e11)=12%164

BS  ENGYDB(iel11)mUeS®3¢ldoliyT,3xy

8 KMDREEIS

87 SENDJOB

o R
s v

T

e i
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LOAD MODEL - LMNSDU

110 BRU *

120 BEN -

130##NORM

140S : PROGRAM: RLHS

1508: LIMITS:02,32K, ,10K
160S:PRMFL:H*,E,R,AQ43093/.LIMD6
170S:PRMFL:01,W,S,AQ43682/IMNSDU
180S:DATA:15

190S : REMOTE: 06 .

2008 :REMOTE: 07

210 HARZA-EBASCO SUSITNA JOINI' VENIURE
220 711 H STREET

230 ANCHORAGE, ALASKA 99510

240 ATTN: N.PANSIC

250 1563.040 TASK 40

260SINPUT .

270 IN 34HHARZA-ERASCO SUSITMNA JOINI' VENIURE,
284 ,n2=35HALASKA RATLBELT NSD UPDATE FORECAST,
290 NI'OTAL=40,

309 NSTART=1581,

310 NEW=1,

+ 320 NEWNUME=1,

330 NEWP=6HRAILBT,
340 NEWC=6HRAILBT,
350 POOLMW=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=2750006,2906000,3083000,3245000,3406000,

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 5771000,5939600,6107000,6276000,6444000,

450 6610000,6780000,6955000,7135000,7318000,

460 7507000,7701000,7899000,8103000,8312000,

465 ISPEC=1,

466 PUANR=.917,.867,.787,.695,.630,.600,.596,.636,

470 .690,.794,.926,1.000,

480 PUANP=.917,.867,.787,.695,.630,.600,.596,.636,

490 .690,.794,.926,1.000,

500 PUMR(1,1)=1.0000,0.9157,0.8892,0.6322,
510 PUMR(1,2)=1.0000,0.9246,0.8977,0.6333,
520 PUMR(1,3)=1.0000,0.9335,0.9063,0.6343,
530 PUMR(1,4)=1.0000,0.9424,0.9149,0.6356,
540 PUMR(1,5)=1.0000,0.9429,0.9025,0.6059,
550 PUMR(1,6)=1.0000,0.9433,0.8901,0.5762,
560 PUMR(1,7)=1.0000,0.9437,0.8777,0.5465,
570 PUMR(1,8)=1.0000,0.9442,0.8653,0.5168,
580 PUMR(1,9)=1.0000,0.9348,0.8691,0.5454,
590 PUMR(1,10)=1.0000,0.9225,0.8729,0.5739,
600 PUMR(1,11)=1,0000,0.9161,0.8768,0.6025,
610 FUMR(1,12)=1.0000,0.9068,0.8806,0.6310,

; N ‘ ] D o— R = :
o e J ' ' )
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LOAD MODEL - LMNSDU

620 PIMWK(1,1)=1.00000,0.99503,0.97999,0.97158,0.95529,0.92996,

630 0.92696, ~

640 0.92461,0.92263,0.91884,0.91365,0.90660,0.90634,
650 0.89240,0.87701,0.82231,0.80053,0,75277,0.71006,
660 0.70088,0.67716,0.66897,0.66555,0.66323,

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 PUMWK(1,3)=1.00000,0.99175,0.98230,0.57778,0.97064,0.95419,
730 0.95084,0.94596.0.94280,0.93765,0.93055,0.92649,.
740 0.92610,0.91841,0.88450,0.84266,0.79354,0.76245,
750 0.71102,0.69925,0.68092,0.67075,0.66242,0.66751,
760 PUMWK(1,4)=1.00000,0.99009,0.98345,0.98089,0.97831,0.96631,
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(1,5)=1.00000,0.99008,0.98462,0.97988,0.97621,0.96395,
810 0.96173,0.95518,0.95164,0. '4112,0.92685,0.92291,
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 : 0.56560,0.96067,0.95372,0.95040,0.93519,

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)=1.00000,0.99006,0.98694,0.97787,0.97199,0.96524,
900 0.95961,0.95225,0.94916,0.92926,0.90255,C.89586,
910 0.88859,0.88404,0.84792,0.72510,0.75800,0.69151,
920 0.67065,0.63338,0.61304,0.60379,0.60308,0.58776,
930 PUMwWK(1,8)=1.00000,0.99005,0.58811,0.97686,0.96988,0.56488,
940 0.95855,0.95079,0.94792,0.92332,0.89041,0.88233, -
850 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)=1.00000,0.99173,0.98579,0.9747¢,0.9€431,0.95312,
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 PUMWK(1,10)=1.0000,0.99340,0.98347,0.97267,0.95875,0.94136,
1020 0.93678,0.93236,0.93024,0.91638,0.89781,0.88949,
1030 0.88462,0.87383,0.85387,0.79400,0.77568,0.70659,
1040 0.68331,0.65669,0.63253,0.62463,0.62247,0.61078,
1050 PUMWK(1,11)=1.0000,0.99507,0.98115,0.97057,0.95318,0.92960,
1060 , 0.92590,0.92314,0.92135,0.91291,0.90150,0.89307,
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(1,12)=1.00000,0.99674,0.97883,0.96848,0.94762,0.91784,
1100 0.91502,0.91393,0.91255,0.50944,0.90520,0.89665,
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)=0.93928,0.93733,0.91934,0.90359,0.8%041,0.87125,
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,
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LOAD MODEL - LMNSDU

1170 PUMWE(l,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,

1207 0.68459,0.67271,0.66438,0.66081,0.65454,0.64909,

1230 PUHWE(l,B)=0092748,0.92407,0.90429,0.88948,0.88468,0.87715,

1220 0.86796,0.86461,0.85743,0.85166,0.84885,0.83501,

1230 0.83201,0.81547,0.79714,0.74751,0.72801,0.71911,

1240 : 0.68703,0.67292,0.66618,0.66390,0.65780,0564957,

1250 PUMWE(1,4)=0.92158,0.91743,0089676,0.88242,0.88181,0.889;0,

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.87035,

1300 0.86173,0.85938,0.85185,0.84581,0.84303,0.83259,

1310 0.82685,0.81653,0.78454,0.74035,0.71380,0.69307,

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,

135C ) 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 (.84509,0.84320,0.83834,0.83513,0.82743,0.82149,

1390 0.80688,0.79634,0.74429,0.71537,0.68277,0.64831,

1400 ¢.63399,0.61458,0.60180,0.58954,0.58155,0,57133,

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 0.79689,0.78625,0.72416,0.70288,0.66725,0.62292,

1440 0.61550,0.59506,0.57974,0+56373,0.55505,0.54529,

1450 PUMWE(1,9)=0.88967,0.88662,0.87488,2.86180,0.85670,0.84849,

1460 0.84299,0.84035,0.83717,0.83563,0.82544,0.81836,

1470 0.80205,0,78518,0.73676,0.71004,0.68145,0.64296,

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 0.84921,0.84558,0.84275,0.84147,0.83126,0.82077,

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,
1540 0.85544,0.85081,0.84833,0.84732,0.83707,0.82319,
1550 0.81237,0.78305,0.76195,0.72437,0.70986,0.68303,
1560 0.66367,0.65298,0.64053,0.63190,0.62477,0.62226,
1570 PUMWE(1,12)=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,
1610 M7=7,

1520 MOD=0,

1630 MODWK=0,

1640 IYREAD=1985%

1650SINPUT

1660 PUANR=.915, .866,.785,.695,.632,.607,.597,.637,
1670 +689,.792,.922,1.000,

1680 PUANP=.915,.866,.785,.695,.632,.607,.597,.637,
1690 «689,.792,.922,1.000,
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1700 IYREAD=1990%

1710 SINPUT

1720 PUANR=.915,.866,.785,.695,.630,.603,.595,
1730 .632,.685,.790,.922,1.000,

1740 PUANP=.915,.866,.785,.695,.630,.605,.395,
1750 .632,.685,.790,.922,1.000,

1760 PUMR(1,1)=1.0000,0.9148,0.8859,0.6318,
1770 PUMR(1,2)=1.0000,0.9224,0.8939,0.6321,
1780 PUMR(1,3)=1.0000,0.9300,0.9020,0.6324,
1790 PUMR(1,4)=1.0000,0.9375,0.5101,0.6328,
1800 PUMR(1,5)=1.0000,0.9395,0.8998,0.6049,
1810 PUMR(1,6)=1.0000,0.9414,0.8895,0.5769,
1820 PUMR(1,7)=1.0000,0.9434,0.8792,0.54390,
1830 PUMR(1,8)=1.0000,0.9454,0.8690,0.5211,
1840 PUMR(1,9)=1.0000,0.9358,0.8712,0.5487,
1850 PUMR(l,lO)=l°0000,0.9263,0.8734,0.5763,
1860 PUMR(1,11)=1.0000,0.9168,0.8756,0.6039,
1870 PUMR(1,12)=1.0000,0.9073,0.8778,0.6314,
1880 IYREAD=19955

1890SINPUT

1900 PUAI‘R=¢914, 0865, 0785, 0693, 063.3' " O Q_ 99,
1810 .637,.689,.792,.922,1.000,

1920 PLA5P=.914,.865,.785,.695,.633,.609,.599,
1930 .637,.689,.792,.922,1.000,

1940 IYREAD=2000%

1950$INPUT

1960 PUANR=.914,.865,.784,.696,u636,.617,.605,.644,
1970 .694,.794,.922,1.000,

1980 PUANP=.914,.865,.784,.696,.636,.617,.605,.644,
1990 .694,.794,.922,1.000,

2000 FUMR(1,1)=1.0000,0.9165,0.8908,0.6266,
2010 PUMR(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)=1.0000,0.9474,0.9182,0.6278,
2040 PUMR(1,5)=1.0000,0.9473,0.9043,0.6007,
2050 PUMR(1,6)=1.0000,0.9472,0.8904,0.5737,
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)=1.0000,0.9368,0.8674,0.5462,
2090 PUMR(1,10)=1.0000,0.9266,0. 8722 0.5723,
2100 PUMR(1,11)=1.0000,0.9164,0.8769,0.5995,
2110 PUMR(1,12)=l.0000,0.9062,0.8817,0o6262,

2120 IYREAD=2005%

2130SINPUT
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 .694,.793,.921,1.000,
2180 IYREAD=0S
2190S:ENDJCB

Attachment 1.4
Paje 4 of 4

TR TSR L Y

RS




b
!
&

1.

——

2. QUESTION

Output results for +he OGP-6 runs noted above {(e.qg.,
similar to the outputs L4R1l, L1W7, L1X7, 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:

° Summary OGP-6 analysis for 1293-2020, coupled

with extension to year 2051; and

° 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-Susitna Plan is LJMS5, and the Without-Susitna Plan

identification is LJNI.
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Information and data to support tlie 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 actual equipment require-

ments with present labor rates, budgetary equipment

gquotations, and shipping costs" and justify the capital

The capital cost estimates prepared for the original

License Application were based upon the Railbelt

1/

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 commissioned a detailed review of the
conceptual cost estimates for the thermal power

alternatives. This review included obtaining budgetary

equipment estimates for the following major capital

3. QUESTION
a)
cost changes indicated.
RESPONSE
eqguipment:
1/

Battelle-Pacific Northwest Laboratories (1982).
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° Turbine Generator;

° Steam Generator (Boiler);

° Plue Gas Desulfurization (FGD) System;
° Particulate Control Equipment; and

° Cooling Towers

The experience of Ebasco Services in designing and
constructing coal-fired power plants provided a basis
upon which to estimate installation and materiai
requirements for the balance of plant systems not
directly obtained from equipment gquotations. Alsq
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 the attached summary sheet (Attachment 3a.l).

The estimate entitled "Unit 1" (Attachment 3a.2),
consists of the first coal-~firesd unit installed in
Alaska. The unit 1 estimate includes all facilities

that are commeon to coal-fired power plants. The unit 2
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estimate (Attachment 3a.3) consists of an "extension®

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 faciliéies 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 at least $50/kW
higher, 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 vendor r.utes, which
establish the validity of the capital cost estimates

are provided in Attachment 3a.6.

Traditionally, finance charges, land, start-up
services, town sites and owners' services are separated
from the project direct capital costs. These are

described in the Basis of Estimate. In order to arrive
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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.1l). The
town site costs were estimated using the same approach
used for the preparation of the Susitna Hydroelectric
Project cost estimates. Owners' costs, spare parts,
land and maintenance eguipment costs included in the
estimate were based 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.l

Capital Cost Estimate Summary

Unit 1 Estimate, APA 1707-M-1
($1983) $554,647,987
Unit 1 Estimate; De-escalated to $1982 |
at 6.4% inflation rate $521,286,000

Unit 2 Estimate, APA 1707-M-1
($1983) $372,993,683
Unit 2 Estimate; De-escalated to $12#2
at 6.4% inflation rate 350,560,000

Subtotal $871,846,000

Items not .included in Estimate

Town Site Cost ($1982) 16,600,000
Owners Cost (at 2%% of Direct Project) 21,800,000
Start up, Spare Parts and Special Tools 10,000,000
Maintenance Shop Machinery, Laboratory
Equipment and Office Furniture - 2,000,000
Land (200 acres at $10,000 per acre) 2,000,000
Subtotal $52,400,000
4 ! Project Total Cost = 924,246,000
B l Average Cost per kW = (1982) $2,310
|
\,
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2148251 02% 441 4% ~DP00263

2EV1a22% ~20332Y ~59242
A40133% ~220046 Q
4401323% 22006 0
5142924 —-34155 —-2442
4425308 27126 =S000
A42530% —-27126 -5000

717&8# ~702% —3442

437732% -4718 ~2280

192528 ~1842 00
27 43% —-44% ~262

=31000

239722% —19424 -7500
7270 B B TS TS R=iats] —~12300

opi11éen  —A1255

~123200

1UEYRERAR-1710S08  —74082
1OZ0B64 1% —748429  ~2Z2P000

—2259000
SIS 105%

-L72585 Q

P
k
N
[

BES1400% ~B11570 ~222000

TR e

TIME: 14240254

(UN $ TUT)}TOTQL AMT)# (TOT MATL) (LN $MAT)Y# () & INS) (TOT INSTI#(TOT ESC) (MAT EZC) (INS ESC)

340 365 46 3
Q
444 56 3¢ 3 K3
AR R RHRE
-144587
-22006
—22006

-2871=2

~11986
-49555
~49555
~245684
~515429

=20782

wh

—27255




,u‘ﬁ:‘

w&g@%

T SUIATRIIRI, Y,
——————

Py

Lo ar i s O e Tanils

B

7 e s
Sz(:‘ o —Z.{g!;;,clfkr‘.#f R T

RY: JDF

ACCT N
2.214100
2.214200
2. 220000

2, 222000

2. 250000
2.252000
2. 252000
2. 300060
2.310000
2. 2312000
2.313000
2. 320000
2. 322000
25 230000
2. 332000

2. 4800000

CHECKED:

JOE

DESCRIPTION LIN#

77 GRAVEL FAD CY#

(1)

INSULATION BRD SF# J

STACK FOUNDATIONS L%
EARTH EXCAVATION Cy#
ROCK EXCAVATION Cy#

COAL. HAND FIN 1L.S#

EARTH EXCAVATION CY#
ROCK EXCOVATION CY
OUTLY TRE EF /STR LS
EARTH EXCAVATION Tv*
AGCS FINS LS
EARTH EXCAVATION CY#*
ROCK EXCAVATION CY#
TRENCHING LS
CIRC WATER COND  LS%
EARTH EXCAVATION CY#
ROCK EXCAVATION CY#
YARD FIFING LS#
EARTH EXCAVATION £#
SEWERS % DRAINS  LT%
EARTH EXCAVATION CY*
EARTH STRUCTURES — £iY#

Lo

FILES (H FILEZD)

(QITY)

210000

. »
20300

2000

42400

11200

e i

&T00

27900

10600

PRR——

— e . o

1&'.9
0.8

— o it ams

2%, 1

74.35

0.7
0.7
9.0

o

nFEa
SHUSITNA 200 W C0nt

ST IMATE ML

AlA 1707 M-1

DETATILED
MATERIAL & INSTALLATION REFURT

SERP400%
1 522000%
221816
Lci el
1481204
2026470%
124651103
S213A0%
2O I35
205125

14027 15

| Sx947E
ZBHOP L #
1433278

1334229%

\,

FEI0EA
FEICEAH

mostiIng

[

147796878

.......

0
(&)

(9]

9]

4

Q

750000

=, 00
(h, 254
——— %
0. Q0%
0. GOk
———— %
0. 00
O, OO
————— W
0. 00
————
Q, a0%
0. Q0%
————
e
O, 0%
G, O0%

S o i e 3%

0, 00%
womome
O, Q0%
C.O0#

- e it 34

IaTE:

PacIEpc]

Z4.1
—

2%.1

73,3

s st s

27.1

74.%5

e

o e o 2

[4E57400%
1092000%
2Ie1L%

SALTE%

o

1631204
2086470%
12651104
SZ2134604
201135%
Z01135%

16027 15%

813255%

1RI42E V¥

21U~

&g TIME:

-421970
—~ 73500

—-110%0

~10054&
-1 0058
—20135
~4Q664
~-39471
~140840
~-2¢473
—1%204
~71&%
-46714
~obT iR
—~874LS3
~847L53
-7

ey e
~7Smass

W VAR O R N e GEM e G |

204000

=Z235000

0
0
Q
O

0

~ 47500

146340254

(UN § TOT)(TOTAL AMT)#(THT MATL) (UN $MATI#(L ¢ INS)(TOT INSTY®(TOT ESC)(MAT ESC) (INZ ESC)

22770

~S44L00

~410462
~1008&
~10054
~&0135
-406643
T —39471%
~140340
-26473
-19204
=7 1&%
~b&714
~&8714

~47&53

~47653

—~2514a3

E

°

¢ @ o =




& i i
e P

fggyxf\; e

- : i 3 :
SO wm‘M..‘,x?;‘m..ﬂw.ml’.}m,

N

RY: JDF

AZCT NO

Z: 510000
2.520000

2. 700000
2. 710000

b d
—

4 e

£ 100

s

2712000
2.713000
2.720000
2721000
2.722000
2.723000
2.730000
2.731000
2, 732000
2.733000
2.740000
3.000000
3. 200000
. 20000
3. 260000
3.270000

3.271000

CHECKED: JOF

DESCRIPTION

STATION ARER

ADCS ARER

LIN%
LF#*

LF#

CECI-EXCV-ERTH STR LI

CL FL SEEFARC CTR Low

FVC LTNER
SAND

GRAVEL

SF*

Cys

Y+

»

WST WTR TRMT AREA L5#

. PVC LIMER
EXCAVATION

BACKFILL

SLD WST €TK PILE

PVC LINER
EXCAVATION

BACKFILL

EMER W3T BASIN
CIRC WATER SYSTEM

INTK & DISC PIPING

CONCR PIFE:

BEDDING MATERIAL
CONCRET STRUCTURE
THRST & TRNS ELE

CONDENS BLOCKS

CY#

Y #

(aTY)

1 20000

70000

—— . .

200000

17000
17000
42000
12000

3800
47000

5390

1300

P

———— o

et i et

2400

2000

e 2o

400

59,1
S7.1

f% 5
z24.4
20.2

[
~l =
1 ¥

0w

Ry
>
@

C’.a

17.9

2&-»8

e s e e

v o

20,0

0.4

Al*A
LIESTTNA 200 MW UOAL
EZTIMATE N,

AFA 1707 M-1

DETAILED
MATERIAL 2 INSTALLATIION REFORT

10441375+

41323312+%
1565527 #
2100524
1510024
413950%
2451004

4632794

21£43%

i

W
\l

2P720%
1017144
1466744
236563
Y47 &4
4327 &%
25500%
21762404
214195 4=
12098224

£1000%

(UN & T (TOTAL AMT)I#(TOT HMATL) (UN

7020000
A4RESO0
841000
125000
170000

1 2&6000

-

N
Lt

1925

¢

v’

17250

]
i

0

YEHTEO
281600

10, 004%

S, 003

e, e 4%

('a 45*

0. Q0%

0,00

—_——— *

0 . 45*'

O, Q0

0. 00

———
———
—————

130, OO+

10,00

25, 00®

204, OO#

OATE:

20.1

e . o

—— . b e

ALY,

N

2L21B75%,

21— IN-24

=-53204

o

14033212% 206715

10790274
QLTQE2HR

14002 %
24B750%

209100%

M

22TAN%
RERPT20%
101164
1455444

2504
947&64%
4G27 &%

20500%

41000
&1 2R
DRETEER

279772%

~78272

-10€1

-14698¢&

—-4738&
-Z4i3
1275
~403304
~1Q070%3
-&0491
—Z050
-4 1 Qe
~14&125

~ 12062

TIME:

251000

Q
~1087

~31057

192132
~44727
~Z2300

—-1000
-10447

~4437

—-4030Q

14240354

$MAT)# (L $ INSICTOT INSTI®{TOT ESC) (MAT ESC) (INS ESC)

—-131042

-114
~14&986&
5095
7276
-123
~4733
-2413
~1025
~209672
~é23§6
-za191
~2050

—-304641

T 9 » 3 9 D
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BY: .II0F

ACCT NO

i 3, 272000

i 3. 4000006

L 3. 410000

430000

go & 090000
j 4., 1006000
’

4, 200000
r 4, 200000

3.280000

3.411000

3.423000

2424000

3. 440000

‘h 3,441000
o %, 442000

. 450000

4 . 400000

SAAR

AFA ol
SLERTTNA 200 MW AL ’

“HECKED:S JOF ESTIMATE NO. AFA 1707 H-1 DATE: 21-JUN-34 TIME: 14£:40:54

DETAILED
MATERIAL % INSTALLATION REFORT

DESCRIFPTION UN#% (GTY) (UN 8 TOT)(TOTAL AMT)#(TOT MATL) (UN $MAT)I#(U $ INSI(TOT INST)#(TOT ESC) (MAT EZC) (INS ESC)

PITOT TUBE PIT CY» 200 SER 127908 # 22L00 142, 00% 521.5 104202% -&895 —1 £E0 -5215 Ll
MISCELLAN STEEL TN# 7 7082.0 49294% 12600 2800,00% 4242.0 2@&94* ~24+44 -280 -1424 Y
COOL TOWER FACIL LLS¥% ———— - emien LORF324L% 30283100 ———— e 2IRLZ22L% =3G1T711 ~154405 —147306 )
TOWER BASIN LS* —— e 77244654 124500 ——— e H7S9L5R - —20&22 -FRZ5 -28797 ]
EXCAVATION Cy# 4500 22.4 145275+ 0 0, 00% 22.4 1452754# -7243 ] —j 2k ®
CONC CW COOL TWR CYx 1500 4132.1 &27170# 1946500 131,004+ 287.1 4304904 —~31357% ~-9825 -21534
FUMP CHAMEER LS%  o——— m———— 24347 0% 220600 ——— & e &27270% ~42422 ~2 1030 —-31292 ®
EXCAVATION EY* 4500 22, 100575+ 0 0. 00 2.4 LOOST75% 5028 0 -5028 ®
CONCRETE CY# iSOD. 4465.7 63601 # 201000 134, 00%* 331.7 497&01%  —34930 -10050 ~24880 _
MISC STEEL TN#* 7 7042.0 {43294% 12600 2200, 004# 4242.0 Z2a474% ~-2044 —-980 -1484 ®
INTAKE EGQUIPMENT LS% =—--— o S97140% ZRSA00 ———— e &2160%  —19857 -146750 -3107 °
SCREENS SF# 300 . 58.2 29140% 15000 20,00 28.3 14140% -=1457 —-750 -707
STOP LOGS SF* S00 74.1 FTOTOH FO000 L0, 00 14.1 7070% —1853 -1500 -353 o
CRANE BRIDGE 15T EO#* 1 0.0 FAR0950% 270000 ———— ¥ 0.0 9SG  —146547 —-14500 -2047 °
"PMP HS SPR STRUCT LS* ~———— ——— 75774%* 22000 ———— e 421733 —37886 —-14800 -21086&
CRANE & HST SUPP TN# 75 2E55.4 FRLLETH 120000 14600, 00# 1555, 4 116655 —11332 ~&00G0 ~B332 L
BEUTILDING SPRETR  SF# -+ 400D 4.8 521000 214000 Sk Q0% S50.8 305088% 24054 —-10300 —-16254 ®
TUWER SPR STRUCT Lo#®  ———- ———— 22534000 2000000 ———— ® e 1252420 —-1462924  —100000 ~&2924
CONCRETE LE# ———— ————— ZOTRIT G 37 L2000 ——— g e 165767558 -1014737  ~183150  ~-823237 v
TURBINE BLIG CONCR CY® 4700 24,4 BY2L5% L £LT7 §O0 142, 00+ L2 4 A2S4196% —1PLOT7F ~R2AI70 —~LEZ270%
BOILER AREA CONCRT LY 1900 5.8 139797 &% 2£9200 142, 00% avZ. & 1128317868 —&PE92 -13490 ~5&808 ¢

SIL3 AREA CONCRETE CY# 1700 765.7 13CLEA0% F41 400 142, 00% 24,7 1045440%  ~£5242 =12070 53272 w
AGCE CONCRETE CY# F100 767.4 LPEZTEI R 1 2FE200 142, Q0% L23.4 BAVQT LR 3445 ~LA46L0  —RER4N3E



THECKED:

DESCRIPTION
4300000 CiOAL HANDLG CONCRT
4. 900000 MISCELL CONCRETE

STRCT STL/LFT E&P

o £ 11t b e ool R AR S e s

. 100000 TURBINE BLUILDING

&. 110000 MAIN STEEL
. 120000
5. 121000 WALL FRAMING
8. 130000 MISC STEEL
. 131000 GRATING 1-3/4"
§.132000 CHECKERED FLATE
H. 132000 HAMDRAIL
5. 134000 LADOERS & STRWYS
. 140000 LIFTING E@itIP
S.141000 40 T CAP

S. 200000 STEAM GENERATOR

-

MAIN STEEL

b

FRAMING

WALL FRAMING
ELEV FRAMING
MIZC STEEL
GRATING (1-3/4")

CHECKERED FLATE

HANLRAIL

(QTY)
SO0
2S00

12000

&QO

1500

12

EETIMATE M.

arn
SUSTTNA 200 PiW- S0l

DETAILED

GRA 1707 M~-1

MATERIAL % INSTALLATION REFORT

2440,0

e o

7500.0

——— o

——r e —

P
2500

-~ o —

——— i —

70000

1 £00

12500

284G, 0

5300,0
A4400.0

e o s .

]

(]
X
bo]

57.%

104, G

09504

41952904

12072520%

&1 20004

QE79244#

SAZATOH

IZLOOOH
347404
103000%
0000#

2000

OIS0

SO0Q04

1747000%

1540004

an1 1 EO®

LOALISO0

ZOAT7F00

459573

R
PI)

N3]

142, 0O0%

142.00%

— vt Sy ot *

—— %

1250, 00
—_———

1200, Q0%

1700, 00%
—_——— %
rm———
e

1250, Q0%

1500, Q0%*

1 2GO0, OO0

—_——
7.00%
Pl OO

8L S0H

DATE:

(LN $ TOT)Y(TOTAL AMT)I#(TOT MATL) (LN $MAT)# (L $ INZ) (TOT INSTI#(TOT E:

e . g

1190.0

+

1.0

b

4L
27.5
S600,0
1320,0
3500,0
2EG0.0

2i-liN-24

7473170%
27370003
12&67000%

1155000

TAS4470%#

1470000%

L 1RT7430%

TIME:

4072724% —2443294

-92124

000 —144L400
-18637
13637
-28187
-16800

~1737

-315

o

~4300
-1&£540
-14540
-&0Q3675
~230600

—~F&E5Q

~27450

&2

D

~ 200

~2141%0

—~S2000

14340854

k

CY(MAT ESC) (INS ESC

2 9 9 2

.

—~-373%08

]

3

[ xpd



BY: JDF

ACCT NO

G.234000
. 240000
§.242000
5. 243000
£.242100
5. 300000
5.310000

5. 320000

S 240000
5.361000
L REZ2000
5. 500000
5.700000

5, 200000

&, 100000

G, 110000

CHECKED: JIDF

DESCRIPTION
LADDERS & STRWY
LIFTING EQUIP
ELEV EGUIPMENT
OTHER LIFT EQUIP
(3) 15 TON HST
SILO BAY
MAIN STEEL
FRAMING

WALL FRAMING

LIFTING EGQLIIPMENT
OTHER LIFT EQUIP
SUFPFORT STEEL
EQUIP SUPFORTS
STL SIL0O & CVR PL
STEEL SILOS
&5 PLATES
CONCRETE STACKS
CEC] STEEL
HNCLAZES STEEL
BUILDINGS
TURBINE BUTLDOING

ARCHITECT FEATLRE

UIN*
TN
LS
LS#
LS#
LS#

Lia#

TN#*
Lok
LS
L=+

SH
TiN#
Lz
T
TN#*
Lo
LS#
TN*
LEi4
Lo

i

{&TY)
120

(]
N
o

7500.0

e i 7

2440.0

e o e

—— e e

100
170
40

e

e e b et

7E50.0
50,0
I200.0
£200, 0

ks rn s o

aFA
SISTTNG 00 MW FUAL

ESTIMATE ML,

AR 1707 M-I

DECIALILED
MATERIAL & IN=TALLATINN REFPORT

FOO00O0OH
244700
1445004+
100Z200%
1002004
DR LLA0%
420004
2445004
3445001
2470005
776404
776404
755000#
755000+

1552500
1181500
. A7 20004
T OST7T000%

LS00
275000%#
{mea 2757 %

ol BTt

AR EIEE

B 000
1 25000

117000

117000

L0000
ZESOO0
2462000
DIT7S00
TFOBRSOD
LRZO0O0

WA RS IS

HTO000

AOO

1900, OO0

————
——— %
————
——

1200, G0O%

———
———
———
———

LSS0, 00%
c——— 3
4150, L
BE00, 003
——— 4
e

IO QO

AT R )”t
JREUVENUSS 3
——— 4

DATE:

SL00.0
1190.0
2500, 0
4500.0

2800,0
2RO, 0
D000

o e e

Rt

&7 2000%
1197004
PHRO0%
25200%
TERO0%
176528204%#
2ZL7750%
227300%
227500%
147000%
174640%

176404+

£ GO0

474£000%

1400004#

SOS7000%
RLSO00%
157500
P ERAZOHT S
1 25asggs

AT KT

24 = IN-24

45000
12235
7225
=5010
~5010
131331
27447
~17225
-17225
17350

-3

[y

a2

—3282
—~37750
37750
—-77L75
-5w073
~1 2600
~2T4350

—2473

—-§ 25O

~ 457 1

TIME:

—=1 Q0000

—2940051

14240254

~11400
~ 4250
~ZE00

~3750

-1404L2

&=,
—_—

'’

S0
~-5a50
—10000
=-3000
—3000
—-12250
~13250
-4&875
~RD27a

11400

—-1200

—£075

= U5R00

~1 5000

-

(UN £ TOT)(TOTAL AMT)# (TOT MATL) (LN $HAT) #(LE $ INZ) (TAT INST)Y#{TOT ESC) (MAT ESC) (INS ESC)

N

-
-

RL00

,

5505

~E:

3
0
&H

12337

~113275

-11375

- g
=T E50

[
€0
0
F

]
£
N
R

~24300
—24500
~ZAOB00

-7 000

o A
ES4E50

=787%5

~&13075

e e e

e

¢




RO R

bl

BY: JDF

ACCT NO
&. 170000
&. 180000
&L 1903000
&. 210000
& 270000
& 2T0000
&, 290000
6. 300000
&, 310000
& 70000
&.380000
&, 290000
&L 400000
& 410000
& 20000
& 420000

&. 440000

&L 920000
& 280000

b FEQOO0

CHECKEDR: JIDF

DESCRIFPTION

HVAL

FLLUME & DRAINAGE

MISCELLANEOLIS
STEAM GEN EUILDING

ARCHTITECT FEATRS

HVAC

FLUMB & DRAINAGE

MISCELLANEQUS
SILO BAY

ARCHITECT FEATRS

HVALC

PLUMB & DRAINAGE

MISCELLANEOUZ
AQCS BUILDINGS
SWGR BLDG
i CTRL BLDG
DIEZEL GEN BLDG

FLIMP HOUZE

LIMESTN FREFP BLDG £

T MISC BUILDINGS
ADMIN BUTLDING
CONTROL BUOILDING

WTR TRTMT BLDG

UN#%
LS+
LS#
Lox
LS
Lo

=

LE#
5%
sF#®
SE®

SF#

{QTY)

14000
LS00

4000

PPN

ot s e s

— s, S .

—— b s

AFA

SIS THA o MW TR
AkFn L1707 M-~1

ESTIMATE .

D AL
MATEFRTAL & INSTALLATIVON REFLRT

BR7540%

12650804
1121800

711404

2476008
151440+
14735%
3551873%

1254094

1073456004
1 2aA5004%

TETAT W

o

......

.....

40000
21500
120000

75000

650@
226700

47250
1 £2200

29750
SO4000

12A500

2R92450

22000

4 70000

SO 100

=

————
———
————
———

———

——— %
——— &
———
———

————
———— %
——— 3
————
———— K
25, 00%
47, 00%
oGO0
Sh .00
21 .00
————

Ta.004#

Art s s 4

L3 QO

DATE:

P e
et o o s
i s s

1122
/.'":' - :;.‘
195, &

14205

e e R 22

I PR e SR TR
T IE AR A ol s Uit -

4075404

127360%

4314004

41160%

b

3 AI *

-~
Al

4

hL
~
7\

70O

122118

229E00%

7¢£440#

02

r\l

32

2EALTLTEH

132159 %

455051 %
2 R
1524464%

1200

[
0t
[¥X]
S
hy
$a
D
*

TELEOOH

et I 4

Al AT et

21=JiN-54

~42277

~-13155
17480
~7972
-73&
177570
~-9269
~31212
— 2L
—1044273

— PO

~461327

TIME?

14280254

-22500
~S000
—31Q00

~47500

-1 9000

=22000
-1500
=2000

-14075
—=4Q00
-&000

—32730

—S4L0
-14&
~25200

AT

=y )
—LE25

~144L22

— 14600

—-AS00)

o !

-1007%

(UN $ TOT) (TOTAL AMT)I & (TOT MATL) (LN $MAT) # (L1 $ INS) (TOT INSTY#(TOT ESC) (MAT EZC) (INS ESC)

—~20277
—5H8 4653
2267

-20S7Y

—-44254

-31570

iy
RIS M

~2&412




)
’ ]

+*
Par
4
{
i
A
"
)
\ ;
\‘@Q
R
Py
"

o
e
N

BY:s ADF

AZCT WNO
&, 990000
&, 991000
&. 392000
&, 922000
&. 994000
&. 995000
&. 996000
& . 997000
&6.998000
&, 929000
&, 999100
& 999200
SLI00

6.
6‘.

K2
Q

12400
& PPIE00

£, 979700

CHYCKED:  JUF

DESCRIPTION
ALL OTHER
PLANT MAINT

ALY BOILER

YD EGP MAINT BLD

CHLORINE BLDG

FIRE/SRV PUMF H3

GUARD HOUSE

WAREHOUSE NO. 1

BULK GAS STR BLD !

OTHER BUILDINGS

SWTH YO CTRL BL £

CONTROL & SWGR

SUER TRTMT BLDWG =

DEWTR & FIXTN

SWTCH YD CTRL

CRSHING & SAMPL ¢

WASTEWTR TRTHMT

7.000000 TURBINE GENERATOR

7. 100000

g. 100000

TURBINE GENERATOR

€,000000 STHM GENER % ACCESS

STEAM GENERATOR

9, 000000 AGCDES

@, 100000

BAGHOUSE

SF#

[31]
T
*

SFEx
SF#

SF%

(ATY)
2000

1000

22000

1200

P

162,32

230,.6

151.4
1 é“:’ L] 4

250.6

149.4

- o o ot

i poe i

AknA
SIESTTNG 00 MW C06L

IZSTIMATE N,

AFA 1707 1M=1

nt rAILED
MATERIAL & INSTALLATION REFORT

L7575
508020
ZROSEO*
121576
151370
1 283044
SASSH

1451 7L0%

1792444

22735004

117088
ZaL680%
442110%
102720
1038528
287403

D470

1 90647004

190449004+

.....

427000003

SRS E000H#

1928950
201000
L4000
L2400
40000
SEE00
15750
&21000
45400
2340400
20400
22000
2464000
22000
7 000
252000

1 £ 00000

.....

—— 3
L7 Q0
&b, OO
B2.00%

40, O0%

46, 0O%

70,003

27 L OHOx

41.00%

R, QO

———
—— %
———
——— &
———
———

NATE:

(UN & T (TITAL AMT) #(TOT MATL) (LIN $MAT)I#(L) $ INZ) (TOT I

s dant i

102.%

174. é'

el 20y |
111.4
108.4
102.3

111.4

s
e . . St

4wt St

gr

21— JUN-34

4234309 % -30K783

207020%  ~254501
174508  —12029

117196% ~707'7

111370 ~75&3
L0444 6415
{OERTH -2&13

S07L0%. 72558
133&44% -89462

2433100% 163923

a@LLBa% ~53%4
204630% ~14334

AF4110% —22103

a18720%  —-541346
75852#* -S192
2227840% —-149327
&933104 —~4732&S

T2664900% -9TIZAS
2664700% —953245

S200000#%-21 45000

12700000 —21 45000

TAIOTTOOR-2ETTRO0

TIME=

~96447

—-2280
-42020
-1520
-4100
~5400
-13200
~1400
-3200
=1 2400
22000 Q
~220000
—-1 200000

------

~2OO000

148402

w4

NST)#(TOT ESC) (MAT ESC) (INS EZC)

~212236

-15351

]
»-3
Yot
]
o
€

-10234
=146703

~4093&

|
[y
L3
i
Y
Y
n
e

~1120335

—=Z00340




~24

~=170900

284725
—-153200
~144240
-311450

~311450Q

-174342
-151918
~4004%
~BEEO0
-1217S

-1:32201

TIME:

17218700%~1£73735 —100785(

172i28700%~1873785 —1007330

~76400
=7S0000
=71700
~1 0%

550

-212800

-213300

213800
~QE74L5
~53250
~32515

=736210
~-149350
—-132420
~R2230
-2B0OZ00
~9240
—1 QLS50
—370

-390

-
2055

16240854

~21700
~54810
—~276350
-974&50
-97450
- 24460
~164695

-9765
~-259270
-24992

-19498

: E% gt S, o
AFA
SHSTTNA 200 MU COAL
BY: JIF CHECKED: JDF ESTIMATE N, AFA 1707 M-1 NATE: Z1-JLIN
NETAILEDR
MATERIAL & INSTALLATION REFORT
ACCT NO DESCRIPTION LUN# (BTY) (UN $ TOT)(TOTAL AMT)I#(TAT MATL) (LIN SMATI#(U & INS) (TOT INSTI#(TOT ESC) (MAT ESC) (INZ ESC)
@, 200000 FLUE GAS DESULFUR 5% e —— 27475700%  ZO157000 ———— e
. 210000 COMPONENTS Lo%  ——— — e R7475700% 20157000 ——— e
o, 211000 OUCTWORK FOR FGD Lok ———— ———— 24120004 1522000 ——— e e 1390000%
9. 212000 S0z ABSORE MODULE LS*  ———- ————— 2Z7&245004% 15000000 ——— e 126945004~
9. 2158000 LMST ULD, STRYXRECL L&* ———- ————nm 30760004 1422000 ——— o —me 1&632000%
9.214000 LIMESTN PREGENER CH e e 32T7200% 2191000 ———— W = 105942004
9.300000 WASTE DISPOSAL LEe ——— ——— &Z22000# 427 L0000 ———— e 1553000*
9.310000 WASTE DISPOS SYS tB* Rttt e &222000+% 4276000 ——— e 19530004
©2.311000 WASTE PROCESS EQ LS#% —=—-— ———— AL222000% {427 6000 ———— o e 1983000
9. 400000  FANS LT e —— P244500# 1715200 ——— | m—— SR 200%
9. 410000 1.0, FANS - . LS%k ———— ———— 13737004 1QE5000 ———— 323700
2.420000 . SILENCERS LE%¥ ———— —— 345600% OO0 ———— e 175300+
10. 000000 OTHER MECHAN EQUIFP  LE%® -——- e = 1 9702904% 14724200 ———— o —ee S1857046%
10, 100000  PUMPS LE®  ———— ———— R4BLI LT 237000 ———— e §AIILI%
10, 116000 BOILER FPUMPS Ls# - ———— SOZE3704# 2EAR[T0 —— e 29704
10. 111000 BOTILER FEED PUMPES EAX 2 400820.0 200840+ L£44400 ——— % TR120.0 154240%
10, 112000 BF PUMF TURBINES EA¥ Z  BL5000.0 1 720000% 1£0G000 ———— % &3000.0 1 26000#
10, 113000 BF BOOSTER PUMPS EA% 2 - 121750.0 - 243500% 1BL200 23400, 004 ’ 28350.0 S6700%
10, 114000 BEF STRT UP/STD BY LS#*  ———- ———— PLAOZT0R 2132000 ———— o m——— S1030%
10, 120000 FEEOWTR SYS FPUMPS LS# ———— ———— PTEH 7200 ———— f e 19%53%
10, 121600 CONDEN TRANSFER Lo# ———— — E AR 7200 ———— o m——— 1955
10.130000 SRV % COOL WTR FMP LZ#  ——-- ——— LROLA % 41100  ———— H —m—— Q%
10. 131000 SERVICE WATER EA% 4 LBEL.0 w7444 15400 2200, 00# T 3 11844%




e

R 4',&‘ M'«g\@*&' o

ool

BY: JOF

ACCT NO

10, 132000
10. 123000
10. 140000
10. 141000

10.142000

10, 143000

10, 145000
10.150000

10. 140000

10, 141000

10. 142000
10, 162000
10, 1464000

10, 200000

10.210000
10.220000
10.221000
10.222000
10. 222000
10, 226200

10, 200000

10.3210000

CHECEEDR:

JDF

DESCRIFTION
AIR HTR WASH PMPS
CL30 CYC CODL WSP
Il PUMFS
LGT OIL UNLDY PMPS3
IGNITER OIL PUMPS
TURE LG TRANS FMP
L CONDY PLIMP
SUMP FUMFS
OTHER PUMPS
COSLING TOWER MU
OP CYC CLG WTR
FIRE FROTECT FMPS
AIR PREHTR GLY
CONDENSING PLANT
CONDENSER & AUXIL
EQUIPMENT
CW FUMPZ
CONDENSATE PLMPS
vACULIM PUMFS
COND CLEAN 3YS
COND COLL FPUMF
HEAT EXCHANGERS

FEEMWATER HEATERE

LLS%*
LS#
EA%
EA#
EA%#

LS#

LS#

LS
EAs
EA*
EA*
Lo
Loin
LSk

EA*

(avy)

o o et

e ek e g

e o s,

(UN $ TOTY(TOTAL AMTI#(TOT MATL) (LN $MATI# (0 & INS)I(TOT

2 10754.0

o .

+
Z 72530
& 10253..0

. .

e s s o

6 2044£0.0

it

[N

24420.0
3. Z4Z52.0

152461.0

N

B

s it g

)
]

2 14

o
o0

2.0

2 2P624.0
z 246467.0

AFe
SUSTTNA 200 MW S DAL
ESTIMATE N

P

DETAILED
MATERIAL & INSTALLATIN REFORT

19112
21902#
SYL71#
145Q4L%
D075V

LIS

LPERR
Z2RPEOR

1376504

72756&#
2OT22EH

47877

LN

15859700#
G2497%
2T blA%
1792454
1&?534*
2435004%

-~ s~
2T7oER

113200
14200
45500
1 GEO0
28200

S000

S000
1146400
127200
18700

21200

()

2100

24200
1730200
1 Q00000

244400

142000

1B5600

212000

S5O0
151 1500

11 L4000

b i e

AFA 1707 M-l

——
7100, QO*
————

——— ¥
———— #
19400, 00#
———— %
—_———

154600, O0®

17700, 00%

12400, Q0%
———
————
———— %
——

74000, Q0%

77200, 00%
B .
———
————
———— 4

ol g ) ] . ? ,A,aj{-,\‘,é -
DATE: 21— UN-54 TIME: 14£:40:%4

1260.0

e ' .

14£6232.0

154624.40

ERET LG

— et e e

——

INST)#(TOT ESC) (MAT ESC) {INS ESCY

12671

1 3734%
TLSO0%

e 2,

[ Pt

0
.

2

b

o
xx
»

‘.

12181

yx)

RULLLH

41 A~
s

-2381

~-1745

-123918

-792935

3

AL

3

X

-14%

~-8v&e
-4 4L
-1217%

~137
— DL

e T ow L}
— &3

~ 1560
~2655
-1240
~-89040
~50000

~3P040

~ {1 Q&00

-840

~DOS75

~SER210

i,

-§82
~982
—294

~34878
29295

~50832

I
~157S
~97

=20V

—-433




= ~ -
= " - .7 e s ~ 1
we : - i » &

o [

P } & O k,:‘ N - IS

H AR AL L e R i g, a ; % X i o

i A L awkdd NN Trni b S & DA . X

L e R V1% b aCd #
[ianaunati g~ % i) PR ., ot g T r——. e
* 4 L - ~
AFA
SUSITNA 200 MW VDAL

RrY: JOF CHECKEED: JDF ESTIMATE NO. APA 1707 -1 PATE: 21-JUN-24 TIME: 14:40:%4

3 DETAILFD
MATERIAL % INSTALLATINN REPORT

0
c% ACCT NO DESCRIPTION LN (GTY)  (UN $ TiT) (TOTAL AMT)#(TOT MATL) (LN $MAT)# (L $ INS) (TOT INST)&(TOT ESC) (MAY ESC) (ING ESC)
'§7 10.122000  AIR HTR WASH PMPS LS® ——-- ———— 17112 L1500 ———e % e 7812%  —955 ~GLE ~290
'?x 10, 123000  CLSD CYC COOL WSP EA* ¥ 10754.0 21S0a% 14200 7100.00%  2654.0 7z02%  ~1075 ~710 ~365
1-§ 10.140000  QIL PUMFS LSk  ~—mm — 5171 % ASEO0  ————  # ———— 12e71%  —-2956  —227% ~431
' 10.141000  LGT OIL UNLD PMPS EA%* 2" 7283.0 14506 10400 SEO0.00% 19520 agces  ~725 ~530 ~1%5
10.142000  I1GNITER OIL PUMPS EA% & 102530 Q7S 24900, SI00.00% 19530 seEgk ~1537 0 —1245 ~292

SO 10. 143000 TURE LC TRANS PMP LS%¥  ———— —n LOSEH S600 ——— R 1953% ~3247 =250 -97
';m%h“? 10.145000  LO COND PUMP LS%  ———e ———- &FTE* SO0 mmm- % T B G 250 77
- .é 10. 150000 SUMP PUMPS EAs &6 206£0.0 12294604 114400 17800, 00% 1260.0 72604 -4£178 -5820 ~378

‘i? 10.140000  OTHER PUMPS LS# —m—= e 1876504 127200 ———— % ———- SPgSor 9381 ~6370 2991
10, 1461000 COOLING TOWER Ml LS# ———- ————— ZTREEH 18700 ——— % e L AL3L -1744 -935 ~g831
§ 10. 1462000 0P CYC CLG WTR EA® 2 24420.0 48240 1200 15600, 00% &220,0 17640 —-2442 ~15&0 -g82

10, 1463000 FIRE PROTECT PMPS EA% 3. 24252.0 7275&% 52100 17700, 00% &552.0 1 PES6% -3637 -2655 ~-982

10,1464000 AIR PREHTR GLY EA* 2 152461.0 2O722w 24300 12400,00% 274£1.0 STE2H -1536 -1240 294

$0. 200000 CONDENSING PLANT LS# ———— ——a—— 24782994 1 7230800 —— e &97599% —123918 -g82040 -34878

10.210000  CONDENSER 2 AUXIL LS®* -——- ——— 1525700# 1000000 ——=— % e Sase00% -—-79295 -50000  -292%3

1 10. 220000 EGUIPMENT . :LS“ e e ———— SRREIVH 720800 ———— ® e "111699%  —44L22 -3940 -5533

‘;5 % 10.221000 CW FUMPS EAs ‘ Z  1428322.0 2N LLA% 2464400 ———— i 1EEBZ.0 2F2L4R 14003 -1 2220 —-16&3
.Q ‘% 10.222000 CONDENSATE PUMPS EA#* 2 SRR, 0 179245% 143000 74000, 00% 15424.0 312454 a2&2 =7800 -1562
. 10, 222000 VACULIM PUMFS EA¥ 2 24647.0 1(?% 244 159400 77200, 00* L2670 132739+ L Y -7730 -2

10. 226000 COND CLEAN SYS Lok - ———— PARGOOH 212000 ——— = iS00 —12175 —-10400 -157%

17 10, 227000 COND COLL FUMF LE# = —— 2757% T 1 7EER -1327 -40 ~97

o 10, 200000 HEAT EXCHANGERT LE* ~——— ———— o ic el 15511500 ———— B e 1218198 —7PL6S  —~POSTS ~OT0

10, 310000 FEENWATER HEATERT LA%* 7 1308, 0 1 2LSEELE 11446200 m——— i LAZEE, O DLl —ERERD -S2210 —4 A




BY: JI0OF

ACCT NO
10, 320000
10. 330000
10.340000
10. 400000
10.410000
10.412000
10.414000
10.4Z0000
10.440000
10,450000
10. 452000
10.4523000
10.454000
10. 455009
10. 456000
10.457000
10, S00000
10.510000
10.512000
}0.513000
10, 520000
10.521000

10.522000

CHECKED: J0OF

DESCRIPTION
DEAER/ VENT CONDEN LS*
CLSD CYC COGL WHE ER%
AIR PRHTR GLY HE  EA

TANKS Ls®
WATER TANKS LS*
CONDEM STRG TANK LS#*
FIREAERV WTR STRG LS#*
LGT OIL STRG TANK “Low
OTHER FL OIL STRG EAw
OTHER OIL TANKS  LS#
EATCH OIL TANK  LS#
CONT BLWOWN FL TK LS#*
INT BLWDWN FLH TK LS»
COND COLL TANK  LS#
CLSD CYC CL WHT  LS#
AIR PREHT CL. EX  LS#
MISCELLANEOUS EGUIP LS#
CONPRESSED AIR EGP LS*
STAT AIR COMPRESS EA%
AIR DRYERS LS#
WTR TREAT EQUIP  LS*
MKUP WTR TRTMT  LS*

COND FOL DEMINER LS#*

UN# (QTY)

- s s ot

s s

P ]

B

o

-t s

w

AFA

DETAILED

SLISITNA 700 MW COAL
ESTIMATE N

AFR 1707 M=-1

MATERIAL % INSTALLATION REFORT

171250.0

72104.0

e o ' st

14352.0

et

1150600

P

12}

i

1)

Z24Q740%

2500

)

iz

*»

7216154
448315#%
200175

243140%

197900
211000
{24400
277300
145400

53700

21700

&L222% 407200
I05L 23800
1042124 L2000
25600+# 193200
LTG0 2400
2ASLIH 17700
Pridact 3 T200
9950# &200
12800 12500
RZOBTOLH 2ELZ200
274026+ 122000
ZR0120% 152000
43F04L% 40000
B024LB0% 2470200
1120480 BRLZ00
10295L0% GSa 200

s G e

S

i ot s

e st st i

LRZ200, Q0

#

¥

4

3#

*

200, 00#

o — T

o

ot ot

ot ot

s i s

*

¥

*

#*

7 L0000, GO

*

*

15750, 0

39‘:’6’ ] C’

ot st

e el

D e

PO

v i o

29060, Q

e o .

— — - —

S o

21~ JUN-54

L£4LT06%

SLAAB0%*

~{ 2037

171235

~7210
~AL020
=22815
-3 0008

-12407

~54479

TIME:

(UN $ TOT) (TOTAL AMT ) (TET MATL) (LN $MAT)# (U $ INS)(TOT INST)#(TOT ESC)(MAT EZC){INS ESC)

-2635
-f459%5
-2045
~1170
~-3400
=990
-170
-835
-390
~3240
625
-{232110
-Q&00
~7&00
-2000
~123510
-44315

~82740

.

14240204

@ 6 & & & & 3




!

¥

AFA
SUSITNA 200 MW COAL
BY: JDOF CHECEED: JDF ESTIMATE NO. APA 1707 M-1 DATE: 21-JUN-24 TIME: 14340354
OETAILED
MATERIAL & INSTALLATION REPORT
ACCT NO OESCRIPTION LUN# (GTY) (UN $ TOT)(TOTAL AMT)*(TGT MATL) (UN SMAT)H(U $ INS)(TOT INST)®*(TOT ESC)(MAT ESC) (INS ESC)
10,523000 CHLORINAT EQUIP LS* - ———— 31904L0% 220000 ———— F e 390608 15753 —~14000 -1953
10.524000 BOILER CHEM FEED L3S% ———=— ———— 7067 0% 58700 —— e [1970% -3533 ~2933 -593
10, 525000 SAMPL.ING SYSTEM Lg% ———— ———— 175640% 178000 —— e 17&40% -9782 ~8200 -882
10,5246000 BLK GAS STR&DISTR‘LS* ——— ——— ZRIOIO# 212000 m——— e 27090+ —11954 -10600 ~1354
10, 400000  AUXILIARY BCILER LS# —e=m ——— 732700% 575450 ——— R = 157500% —3&645 -28770 -7875
10.700000 CECI LS¥ ———- ——— 2932000%# 2100000 ———— e e22000% -149100 -10S000 -44100
1G. 82050000 EQUIP UNLOAD FACIL LS#  ———- ——— 1254000 1220000 ——— e 1 246000% —&7800 ~&1500 —-&3200
10.900000 TURBINE BYFASS - LS = ——— 2249200+% 1200000 ——— W e 15498004 —-142490 =46S000 -77490
11.000000 COAL&ASH HNDL EQUIP LS# ———= — 22802750% 133243300 ———— - F457450%-1140136 —667165 -472971
11;100000 COAL HANDLING LE® ———— ——— 18070020% 10627700 ———— f ———— 7442190% -203504 -531395 -37210%
11. 110000 THANING FACILITY L5% ———- —— 2E56800% 2041200 ———— 150008 -1178240 -102090 -15750C
11.120000 UNLOADING FACILITY LS¥* ———- —— 12S00% 440000 ——— M e 472500% —A45625 ~22000 -23425
11,122000 CONVEYOR NO 1 LE®  ———— ———— F12500% 440000 ——— % —e—e 472500% ~45625 22000 —-23425
.11.130000 STACKOUT SYSTEM LS# ———- e 2ER2L00% 1260000 ———— e 12726008 —12&4L30 ~&2000 —&RE20
11. 121000 CONVEYOR NO 2 LS ——m ———— 2RRZE00% 1260000 ——— % e 1272600% —-126A30 ~&2000 =634630
11. 140000 RECLAIM SYSTEM Lo¥ - ———= ————— &7T77500% 222100 mmem—— e ZY4I400% ~JARRTE - ~1271455  —1474%0
11.141000 STACKER RECLAIMER L&% —-—- —— 4291000% 2590000 ———— e 1701000% —214850 ~129500 ~SGO50
11.142000 CONVEYOR NO S LS% ———- ———— S17400% 401 400 ———— R e 415300%  —40E70 ~200]0 20770
11. 143000 EMER RECLM HOPPER LS®* -———e—  ————* 273005 14700 ———— - 12400#% 1385 ~735 = &0
11.1448000 CONVEYOR NO & LS# = ———— H45000k 04800 ———— f mm—— 240200% —I2250 -15240 ~17010
11. 145000 CONVEYOR NO 7A47B EA* 2 498400.0Q DYLSO0H 512000 ———— % 237400, 0 473200 —49240 ~Z23900 ~23940
11. 160000 CRUSH & TRANSF SY& L% —=-— ———— WAZEIO0H 1414000 ————— e 1707200# —144&14635 ~ORO0 ~S52LS
11.1&1000 CONVEYOR NO ZAXMZE EA# Lesa00, 0 { LS00 OO0 e PRS00, 0 SSASOO08 82240 ~4 Q000 ~42340
. = T S

s




- e,

RY: JI'F

ACCT NO
11.162000
11. 143000
11.1464000
11.165000
11.170000
i1.172000
11.173000
11.174000
11, 176000
11.200000
11,.210000
11.220000
11.230000
11.24000G
11.250000
i1.260000
11.400000
12, 000000
12.100C 2
12, 200000
13, 000000

$£3. 100000

CHECKED: JDF

DESCRIFTION
SURGE BIN
SAMFLING SYSTEM
COAL CRUSHERS

CONVEYOR NO 7A

MISC SYSTEMS

FIRE PROTECTIUON

TUNNEL VENT

INSTRUM & CONTROL

MISC ECQUIPMENT

BTM ASH HNDL SYSTEM
FURN BTM ASH SYS
PYRITE HNDL SYSTEM
ECONOMIZER ASH SY5
CEWTW BINGSET TKS
MAJOR PUMPS
BTH ASH INSTRUM

FLY ASH INST & ©TL

FIFING

LARGE BORE PIFING
SMALL BORE PIPING
INSULATION

INSULATION

14, 090000 INSTRUMENTATION

UN#
LS#
LS#
LS#
LS
LSt
Lgis
LS#
LS
LS*
LSix

LS#

ERH®
LS*

LS*

LS#* |

TN®

LF#®

LE#

(aTY)

R atad

i st st

e

——— o —

A ot —

20

0006

SATIMATE N

ARA
SUISTTNG 2o MW COAL

DETATLED

ARA 1707 P11

MATERIAL % INSTALLATION REFORT

e . mn

— o i

e s

L43HG, 0

12711.0

1092.7

et . s st

————

E25000%
li4100*
£37 400%
21672320%
E314&00%
27230%
LRZ2LOH
S746200%
SOZ1560%
113502003
114630%
1 &Z00%
112946004
19231704
1170604
1711100%
ZE0044204%
121241 203
DETOROLIR
LEEOO0O0%
L0000

70T OO0 %

102500
LE0000
70000
1441000
491000
7200
£A4:2200
222000
14615400
&T 2000
LH2ELGO
124000
27000

1 20200
TE2O0O0

U7 LE00

)

2454500
14232000
[EO0O0

RSO0

.....

——— .

. .

et .

P

43E00, Q0%

21900, OO

&, 80

20790.0

b Ry

=y
PR.Y

o s e et

-

= N4

1G7500%

TIME:

~132000

H1S000% ~29750

44100%

JARAP00% ~

726290% —~1

SY0L0O#

o

VEEOH

JP0L0%

~S70%

24270

08246

-44030

~1346

-24113

277200% ~28810

14061460% ~151077

4722:00% ~57540

S1030%

13232004

-5731

-1581%

LAZAQOR  ~5&480
L2370 -9L53
3I0LO ¥ ~E053

&11100% —2R553

18127620%-1400221
DLTRI20R ~POLTOL
D4 422004 493515
£SO00D00% 244000

£200000% =14 40010

SAEZO0O0% 252350

142403254

~512%

-1 8000

=500

~-1&8175

~72050

~14950
-8G770
—~324&00

-3180

=200

—£540
—3200

~S 5000

—4 340

- 4227480

-71100
~ 25000

—-H2EO0O0

(UN $ TOTY(TOTAL AMT)#{TOT MATL) (UN $MATI# (U & INS)(TOT INST)I#(TOT ESC)(MAT EZC) CINS EBC)

—-19530

~ T b=

=70Z07

~23240

~ P06

~REFIAL

~4TZ415

~ 315000

-1 S0O00

~2BE50




el

*.

BY: J0F

ACCT NG
14. 100000
15. 000000
146000000
14. 100000
16.200000
14, 300000
16900000
17. 000000
17. 100000
17.200000
18.000G00
18, 100000
}8.110000

£, 200000
18.210000
18. 220000
1u,236000
12, 240000
12, 250000

18. 2546000

© 18, 270000

19, 100000

THECKED: JDF

DESCRIFTION
INSTRUMENTAT ION
ELECTRICAL EGUIPMENT
FAINTING
TURBINE BUILDING
GTEAM GEN BLOG
SILO BAY
MISCELLANEQUS
OFF-S1TE FACILITIES
RANNEY WELL SYSTEM
ACCESS ROADS
WATERFRONT FACILITY
EARGE UNLCADNG FAC
DREDGING
MOOR/DOCK FACILITY
EXCAVATION
FILL
H PILES
SHEET PILING
STRUCTURAL STEEL
CONCRETE
MISCELLANOUS
SURSTAT ION/ T-L INE

SLIRSTATION

LS%
LE®
Mix
L&+
LS#
Cy#
LS
Cy#
Cy»
LF#
TN#
TN#t

Cy#

(2 TY)

. s i ot
o g
e
s s s ot
1 o

1)
o

e et e

435000
27500
1800
2100
oS
1200

PPy

—— s ot
e vt et
— v st
— s o
e e .t

P

18.1

o0
.
0

2
N

58. &
2518.&
2453, 0

471.%

AFA

SUSTTNA 700 MW 1A
akFA 17097 M-l

STIMATE N,

DETATLED
MATERIAL & INSTALLATLINN REFURT

TOE70003%
S78700004%#
Z2224240%
LS0LOO
11670004
113200%
22ER40%
13440700
ZOGR700R
023770001

7337729%

ST7I20
5779204

ZELOEZY
1054325
S289AT 50
SO TI0E
SELZ20E
451 250%

A PEPNOR

7145508

21000000
155000
0000
7S000
000
21000
L0000
£570000
S4.L0000
1828700

Q@

TOZ00
1470000
EEO0
750300
13080000

TOC0NON

———
———
—— %
———
——— %
——— %
———
——
v 3

[ATE:

(UN § TOT)(TOTAL AMT)#(TOT MATLY (UN $MATI® (L & INSI(TOT INS

PP

———— % ZA45350,0

———— %
—_—
0O, 00%
——— 3
O.003%
O, QO
37.00#
700, 00

1100, QO

150, Q0%
———— %
————— #
———

.

P

21— JUN-24

567000% —ZHF2T0

LOOLQ0%
LO92Q00%
1 O7200%#
Z2ETT40%
7432307004

2513700

471 70060%

949059

0
0

S77720%
S77720%
SR71119%
I72857 %
26608320

2R
Ryl

L
)

o3 R el

[

115430%
ARL2EO0H

AT LLGOR

714550#

LS T70000%—237 3500

2067240% ~111217

—~32520

~SEE300

~ZLAAGE
~104484
—2R314

R w1 ]
Lt L

101 1E950%—1 159747

—-1B5707

TIME:

~HZE000
=7750
~2500
~2750
—-450
—1030
-201500

~23500

Q
~9B8425
(4

3]

~2510
~72500
~8 475
OO0
=3750

~E54000

142 403554

TI#(TOT ESCYMAT FICY (INS EERC)

102447
=000
-G8 L0050

~54A40

-y33277

-2 4EREN0

-29744%

-18424
—1RE0
~1744
-190242
~5771

-17314

G117

"t

-1

f
b

-8205247

—-39727




Hy: JOF

ACCT NO
12. 200000
71.000000
71.102000
71.200000
71.210000
71.220000
71.300000
71.310000
71.400000
71.410000Q
71.420000
71.421000
71.422000
71.423000
71.423100
71.424000
71 . &00000
71.61000Q
714620000
71.630G000
71.64GO00
71.700000

71.800000

CHECKED: JIF
DESCRIPTION UN#

230KV T-LINE:} CIR MI®
INDIRECT CONST COST LS#
FIELD LOCAL HIRES LS*

CRAFT P/R FRINGES L&#

PREM PAY-CASUAL LS
PREM PAY-SCHED  LS*
CONSTR EGUIPT LS*
AUTOMOTLVE (C/M) Los

CONSTRUSTLON PLANT LS*

CONSTRUCTN BLDGS  L&*
TEMP FACILITIES LS*
LABOR CAMP LS*
FOOD SERVICE LS*
TEMPORARY POWER LS¥

&KV T-LINE MIx

OTHER 7TEMP FACIL LS#

OFFICE/LABOR EXF LS
UFFICE EXPENSE LS»
LAROR EXPENSE Lo*
TESTING LEi
CECURITY GUARDS  LE&#

UGFF-S1TE UNLIDG/HLG LT#

CONSTRUCTN CLEANUP LT

(QTY)

4

P
———
——
imem
—
———
S—
——
———
—
10
————m
i m
v
SR
- ——
—————

OS2,
e
e
N
———
e
———
———
e

N
150

s i pom o

aw

20900.2

a8}
SUSTTNA 200 MU FOaAL
FSTIMATE N,

AFA 1707 M1

OE TATLED
MATERIAL % INSTALLATIGN REFORT

194244001
4Q0249C7 %
4472325+
2000000%#
2000000%#
1000000 +#
SO000
120000%
268713504%
1626000 %

25

R

45354+
1000000G#
11000000

22050023

2 OO

N

A

0

20A40282%

™~

170t

0

20D
125000%
&2 1070
7L1800%
AL2000%

HO=n3200%

2ULETOCH

1 OQEGHO0
O
Q

})

£

O

G . s

et e i v

—— .

0, 00

v et e

JENpRNPREEY

P

NATER

(UN $ TOT)(TOTAL AMT)I#(TOT MATL) (N $MAT) #(L & INS)(

# (1PEU2E.0

3#

$#

3

3

3

o

. s a

o i .

o i e i

— s o g

e e s o

ot gt i o

St e o

Al -2

TIME:

14:240:

o4

TOT INST)#(TOT ESC)(MAT EZC) (INS ESC)

F4044004%

-974220

4O94907 9 4~2047453

ZOOOOG0O#
1 GOOOO0%

1E50000%

~222614
-1 50000
—~1000CD
=-50000

=000

=000

2437 1354%~-134356%

1 L2EO0004

DDOS00TH
22OS002%
ZOROACEH
2049870
15500G*
L1070
T L0005
J&2000%
AOHERESO03%

QLT OO

-213200

~ES50000
~110250
~110250
-1 0201y

-103493

—2B100

~204440

~E0O/4000
O

Q)
O

QO

. 0

O

-470220¢

—-20474532

EARANAS

—=SQ000
~2000
=9000)

1342569
~21300

-1262286%

[

~500000
~-1 10250
-1 10250
-10201%
—~1024932

~7730

~204440)

-1 ST
P P M}




Do
%,, BY: ADF CHECKED: JDF )

o ACCT NOI DESCRIPTICN

s 72. 000000

kN
SHELLINA Do MW s
ESTIMATE Nit. AFPA 1707 M-

DETALTLED
MATERTIAL & INSTALLATION REFORT

< T FROFESSIONAt SERVES LS#  ———— e 544500004 T
§ $
N
s
{ .
¥ y
W M
®
k)
t
¥
13
?LJ
4
{ A .
1
; .
L
IREE:
& 3
S
i
g PN

NATE: 21-0LN-&

TIME:

SR LEO000%-2T 32500

(L

X

14240254

UN# (RTY)  (UN $ TOTI(TOTAL AMT)Y#(TOT MATL) (LN $MATHI®(L % INZI(TOT INSTI®(TOT EZC) (MAT ESC) (INZ ESC)

=27 32500




BY: WM~

ACCT NO
99. 000000
100, 000000
00, 000000
1.000000
2.000000
3,,000000
4, Q00000
5, 000000
&. 000000
7. 000040
8. 009000
$. 000000
10.000000
11.000000
12.0000C0
13, 000000
14.000000
15. 000000
16, 000GOGO
17. 000000
19.Q00000

71, 000000

72.000000

DESCRIPTION
TatAL FROJECT COST
CONTINGENCY
TOQTAL COST W/0 CONT
IMPROVEMNTS TQ SIVE
EARTHWCRK & PILING
CIRC WATER SYSTEM

CONCRETE

v

STRCT STL/LFT EQP
BUILDINGS
TURBINE GENERATOR

STM GENER & ACCESS

COAL&ASH HNDL EGQUIP

INSULATION
INSTRUMENTATL1ON
ELECTRICAL EQU&FMENT
FAINTING
OFF-SITE FACILITIES
SUBSTATION/T-LINE
INDIRECT CONST COST

FROFESSIONAL SERVCS L

N G R e R A G RO A e R ﬁﬁﬁﬁ ﬁﬁﬁﬁ

UN: (aTY)

s s g, e

P

—— .o

ot s T

— -

e )

s et

s it

— . st

it o i

"UNIT 2"

aPAa

SITNA AO0MW O LNTTZ
oy
B §

MATE N. AFA 1707 M-1

SUMMARY

MATERIAL & INSTALLATION REPURT

i e e .

A e g,

e

P )

i st -

it t e oo

b o, B

44911744%

13464108734

18264278+

A42445644%

3971546L0%

1376250234

6774331+

B72993L233% 140570971

328082237 1 4AZELDTY

321140% 148

7404345%

Y

120360404 2529

f!)

L030239% 2157732

5302644 3RYYY07

251755608 av2e217

L730092%  LIV04T7A

[P EEET #
2100475 127620
242464043 b5

7HPTELE 10921143
2EUBEAH158

126000004

E SO A e S

i e A B g A g A A LT RS, i

172040322

7410000

el

WDEe183# QE2G120

15612045
22857144
21124103

9957312

e i s g

s 2

s et st

s s s e

iy e e o

— s o

— e ot .

— ot e

ot .

o e e s

e amt. .

et

DATE: 23-0CT-24

212422712%

277073124

1247154004

153140
L2210872%
37054034

105063654
104440638

5872507 %

2304791+
21303594
16249343#
62219350%
S39617#

26012095%

.-‘

72555

I'l.(

FRRYTHT#
707 LL20%#
DEPRAEL] D

{ 2L00000%

TIME:

o
0
Q
0

(]

(8]

Q

O

Q

U
O
Q
0

]

122043 1%

(3]
O
4]
O
O
4]
O
0
O
(1]
O
O
0
Q

Q

(UN $ TOT) (TOTAL AMT)I#(TOT MATL) (LN $MAT)I* (L ¢ INS)(TOT INST)#(TOT ESC) (MAT ECF)(IN ESC)

¢
0

Q

O
O
Q
QO
O

(&)

0

0
G
O
(W]

O

€+ef 3USWYDEIIY




wﬁ@ﬂﬂ@% @EWM

T"

sy

.Y

L et e

vy

]

wst

R

%<

BY: WMP

ACCT NO-

97. Q00000
100, 000000

800, 000000

1.000600

. 1.300000

1.50000%
2. 000C00
2. 200000
2. 210000
2.212000
2.,250000
2.252000
2,252000

2. 300000
2.320000

2312000

320000
2. 222000
Z.a 330000

2. 332000

Z,. 510000

2. 520000

CHEGCKED: JDF

DESCRIPTION
TOTAL PROJECT COST
CONTINGENLCY
TATAL COST W/0 CONT
IMFROVEMNTS TO SITE

SITE DRAINAGE

SEWAGE FACILITIES

EARTHWORK % PILING ,

STRCTR & EGQUIP EXC |

STATION AREA
EARTH EXCAVATIUN
AGCS FDNS
EARTH EXCAVATION
ROCK EXCAVATION
TRENCHING
L IRC WATER COND
EARTH EXCAVATION
YARD PIPING
EARTH EACAVATION
SEWERS & DRAINS
EARTH EXCAVATION
FILES (H PILES)
STATION NAREA

AUICE AREA

cys
LS*
CYs

Lo#

LF#

LF#

(GTY)
18700
17200

540¢0

-:;;00
—;;;00
:;;;00

S0000

MATERIAL &

ESTIHATE Nt

et B

S e W

AFA
SUSTTNA ZOomMW HINITZ
APA 1707 M-1 DATE: 22-0CT-34 TIME: 12:04:1%
DETAILED
INSTALLATION REFORT

(UN ¢ TOTH{TOTAL AMT)Y#(TOT MATL) (UN $MATI#(UJ ¢ TNS) (TOT INSTI®(TOT ESC) (MAT ESC) (INS E3C)
— 72993633 16Q070971 ———— e 227124 G 0 0
e 44711344% 17208022 R e 27707312% 0 O 0
——— 22023394 JRLEDIY ——— o e 124713548004 0 0 0
——— 221140 143000 ——— % e 152140 0 0 O
- 2795804 150000  ———-— % ———- 129580 o 0 0
m——— 1560 12000 ———— R PAELOH o 0 o
———— 13641085 7410000 ——— R e 6231083 0 0 0
———— 12954294 L Bt 1295427% o 0 0
B Qb7 b I e 4TI 0 ) 0

26.0 4347344 0 Q.00 26,0 ARLT36% Q a 4]
———— 20846V 0  mm—— R e 802L93% 0 0 0
26.0 447474 +% 0 0, Q0% &0 447498+ o 0 Q
&6, 9 3609974 0 Q.00% bbs, D BEOIFTH 0 0 0
——— 15318759% 0 —_——— # —m—— 1518789% 0 Q 0
——— 214241t% 0 ———— * - 314841 % 0 0 Q
25.0 314241 O O, 0% 25.0 314841 % 0 Q Q
——— SV FT7T7 b 0 —— e 1777+ O o O
27.3 D1777 b 0 0,00 27,3 S1777¢4% O Q 0
e FRE172% 0 ——— TS W) 0 0 v}
S b HRE1T 2 Q €, GO AR 4 2RE1T72H Q O Q
———— 1OE26865% 7410000 ———— e AQLLEESH O ] O
57.0 TATTL708” B4 L0000 39008 12.0 P21 T7L904 0O 0 0
EH7.0 25491756 1 250000 el R TR 1.0 Sen | TS Q ] 0




G - N . - blnlft 8

R e '.ﬁﬁﬁﬁ T
‘ PR ?ﬂ

P 1
i_é‘ AFA ®
c SUSTTNA ZO0MW LINITZ ‘
“fi BY: WMF  <HECKED: JDF ESTIMATIEE NI, APA 1707 M-1 DATE: Z2-00T-84 TIME: 18:04:19 ¢
L DETAILED
‘ f; MATERIAL & INSTALLATION REFORT ()
t ACCT NO DESCRIPTION LIN® (GTY)  (UN ¢ TAT)(TOATAL AMT)#(TOT MATL) (LIN $MATI# (U $ TNE)(TOT INSTI#(TOT ESCY(MAT ESC) (INS ESC)
%‘ 2.000000 CIRC WATER SYSTEM  LS#*  —-—- ———e 740434%%  JEIIYEZ —mem K mmee 7054034 0 O 0 ©
. R.200000  INTK & DISC PIPING LS% -——— ———— 186468094 78552 ———— % ———e LOBEZST* 0 0 ) ¢
o 3.210000  CONCR PIPE: 60" LF#% 3000 337.4 1012113%  S43000 181,00k 156.4 4671134 0 0 0
'? &.260000  BEDDING MATERIAL CY# 1850 28,9 SHTOE 17612 9. 52 19.4 HEETLw 0 0 0 ®
fs 3, 270000 CONCRET STRUCTURE LS% ———- e 7583404 LHP250  ———— % e SSYSI04# 0 o 0 ®
: . 2710060 TEIST & TRNS BLK CY# 750 397.4 293047 % BYZ50 119,004 273.4 203797 % 0 o 0
. B.272000 CONDENS BLOCKS *.CY* 400 g3 4 J33I6DH 78000 195.00# &z Il L Q Q 0 ¢
M' 2. 273000 PITOT TUBRE PIT CY# 206 4&37.2 1274504 2000 1600004 477.1 DS420% Q 0 0 ®
3.280000 MISCELLAN STEEL TN#% 7 H049.7 42344 12690 2E70.,00%# 23779.7 22L53% Q 0 o
R ? #.400000  COCL TOWER FACIL  LS% ——-- —— SEETSIAR  ZFZOIVO  ————  #  ———— 26171444 0 0 0 ®
fg 3. 440000 TOWER BASIN LS# ———- —— 707002# 1E7S00  ———e # o ———— D19503% (] ¢] ¢ ®
Vﬁ; 3.411000 EXCAVATION CY# 6300 17.5 126260% Q Q.00 17.4 126260% 0 0 0
o 3. 412000 CONC CW COOL TUWR CYy# 1500 387.2 SE0745% 137500 125, CO* 262.2 SRyt 0 4 0 ¢
Jr 3.420000 PUMP CHAMEBER . LS® ———- ——————— 7740944 210&20 T S40406 Q 0 o ®
34220060 EXCAVATION Cy» 4500 17.4 g7412% O 0.00# 17.4 87412# o 0 o
‘? 3. 423000 CONCRETE Cys 1500 40,9 LALIELR 152000 128, 00 z02.9 454336 0 0 Q d
in 2.424000 MISC STEEL TN+ 7 &89, 7 4232404 13890 2670, 00 79,7 PERLSER O Q 0 )
} R 43000 INTAKE EWJIPMENT LS*% ~——- ————— SEIPL L 2146400 ———— # e 53511 * Q 0 0
? 3. 433000 SCREENS EF% 500 g1.5 257654 14500 29, 00 22,5 11245 0 0 ) -
; 2. 435000 STOP LOGS EF# 500 b, 3 241314 ZESO0 S7.00% 1.3 SeHL# o a 0 @
‘E 3. 4323EGU0 CRAME BRIDGE 15T EA# 1 e O 100155 272400 ——— 0.0 2661054 0 Q O
? 3. 440000 PMP HE SPR STRUCT L% ——— ety L4000 220100 e e DR IR Q 0 0 o
\’% 2. 4410006 CRANE & HET SUPP TN# 75 27653, 3 2072474 114300 1524, 00% 123903 PEDET# 0 0 a W .
.
kil

z";""*“"‘WQ”Mﬁ Ayt e S L S e T




BY: WhF

ACCT N.
2. 442000
2. 450000
4. 000040
4, 1000GO
4, 20000¢
£, 300000
4, 400GQG
4 ,9000G0
5.000000
5. 10000¢
5.110000
5.120000
5. 121000
5. 13C000
5.121000
5. 132000
5.133000
5. 134000
5. 140000
5.141000
G. 200000
S5.210000

5. 220000

CHECKED: JDF

DESCRIPTION
BUILDING SPRETR
TOWER SFR STRUCT
CONCRETE
TURBINE BLDIG CONCR
BOILER AREA CONCRT
SILO AREA CONCRETE
ARCS CGUNCRETE ,
MISCELL CONCRETE
STRCT STLYLFT EWP
TURBINE BUILDING
MAIN STEEL
FRAMING
WALL FRAMING
MISC STEEL
GRATING 1-3/4"
CHECKERED PLATE
HANDRAIL
LADDERS & STRWYS
LIFTING ERUIP
CRANE: 40 T CAP
STEAM GENERATOR
MAIN STEEL

FRAMING

FIN##
S
LS
LS#
CY%
CY#*
CY#
CY*
LY
.o
LS#®
TN®
LS
TN#

L&

SF

SF%
LF®

TN#*

I.S#
LS+
TN#

LS

(ETY)
&000

4300
1504
1700
2800

1800

103
12000
&LOG
1000

12

2300

7?.4

i i b0

766,22
&74.1
TQ& 2
TS5, 3
493,

e

ot i,

(3

(]
|
Do
n
A4

O O e S e

AR

SUSTTNA 200RW UNITS
AFA 1707 Pl

ESTIMATE Nut,

DETAILED
MATERIAL % INSTALLATIUN REFORT

A76190L%
3001023
130360404
3447777%
123451 7%
§ 200525

S2046303%

JTIETTER

2742052%

1190200

242450

1951495
1429200
120075
130075
122170
20400
L300

14750

(&Y

21720
219050
219050

4380275
2739200

LTBAEE0

24, 20%

----- #*
—————
135, 2054%

-
Gl
E.ﬂ
Y
U
*

P
vl
in
L3

P
]
*

1191.00%
——— &
1715.00%
———— %
& T70%
10, 5%
14.7S#%

1810.00%

—— %
———
———

1191, e

——

4%i. 1

570.0

363, 0

1074, 5

s e s

O
4}

1609,

. e

1074, 5

270296

1115285+

1OS0LSATH

Z2839192%
1027544+

D706103%
50161084

L5245 1 #

1044 L0L3%

1935233

1313352+

0

14329974

1639974

IPYI2L%
2317&2%
25879%
&§0475
L12044
103003 %
LEVOO0ODH#
E1 725

PE&SE/H

TIME:

Q
Q

Q

0O

b}

)

)

18:04¢:1

0
€
0
0
(¢}
Q
(&)
O
Q
0O
0

Q

Q)

9

(UN % TOT)(TOTAL AMTI#CTOT MATL) (LUN $MAT)Y# (L & INS) (TOT INSTI#(TOT E) (MAT ESC) (INS ESC)

O




RY: WP

5.230000
5. 231000

5.232000

5. 133000

8. 234000
5.240000
5.2420G0
5.243000
5.243100
5. 300000
5.310000
5.320000
5.321000
5. 220000

5. 340000
3

8]

43000

5. 350000

5. 351000

B BEO0Q0
S.261000

5.262000

CHECKED: JDF

DESCRIPTION
WALL FRAMING
ELEV FRAMING
MISC STEEL
GRATING (1-3/4")
CHECKERED' FLATE

HANDRAIL

LADDERS & STRUWY,

LIFTING EQUIP
ELEV EQUIPMENT
OTHER LIFT EQUIP

(3) 15 TON HST
SILC BAY

MAIN STEEL

FRAMING
WALL FRAMING

MISC STEEL

LIFTING EQUIPMENT
OTHER LIFT ERUIP

SUPPCORT STEEL
EGUIP SUPPORTS

STL SILO & CVR PL
STEEL SILOE

S8 PLATED

LIiN»

Th#

L
SF®
SF#
LF*
TN#*

LS

TN®

LS*

LS#

LS#*

TN#

T

(EITY)
._- DL R “‘

40

.

70000
1&00
12500
120

— e e o

— o oo

100

170

4924, 0
4290.2
26.0
O )
98,4
4&940. 4

. gt i

42:34.0

i it et
PRUREp——
e o o e

T7O%L . b

£2744.0

SUSTTNA
ESTIMATE NO.

arPA

ZO0OMW HINTTZ

AFA 1707 M-t

DETAILED
MATERIAL & INSTALLATION REPORT

1428220#

[F%]
0 [N
~N ~N
Y ol
)] |‘7~
]
o £ :'\
x

\-a
N
Q
A
[xx]
l"‘b

35214+

12304u4%

1441904
TLIEZR
P7152%

3378524 %

o

S1{220%
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ACCT NO
10.,520000
10.521000
10,5220600
10.524G00
10.525000
10,526000
10,900000
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11.100000
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ACCT NO
12. 200000
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12, 100000
14, 000000
14. 1000600
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16, 000N0Q00
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"UNIT 1"
Attachment 3a.4

Susitna Need for Puwer Study
200 MW Coal-fired Plant
Beluga Site
Estimate No. APA 1707 M-)

i‘ . ALASKA FOWER AUTHORITY

BASIS OF ESTIMATE
GENERAL

i

i

!
This cenceptual estimate is prepared in t/se Ebasco Code of Accounts.

gg The estimate is for a one unit facility and excludes Owner's cost
(including Land and AFUDC). This overnight estimate has a base pricing

g' level of January, 1984, for each line item de-escalated to a January,

]

i

f

i

i

1

Rt
2 T O e i At

1983 pricing level on a summary basis.

The estimate is based on a downsized version of Ebasco's Coal Fired
Reference Plant Program (CFRP), which s 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 al} aspects of
every plant system in a standardized format.

Site-related capital cost adjustments are made to the CFRP for sizing,
Togistics, civil site features, temporary and permanent DOwer
connection points, building enclosures, insulation levels, cooling
requirements, and type of coal.

The estimate is based on the following:
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.

il

i
¥
i
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ALASKA POWER AUTHORITY
Susitna Need for Power Study
200 MW Coal-fired Piant
Beluga Site
Estimate No. APA 1767 M-I

BASIS OF ESTIMATE (continued)

GENERAL {continued)

b. A work week consisting of 6~10 hour days.

c. Sufficient craftsmen available to meet project requirements housed
in labor camps.

d. Professional Services including Engineering, Design, Related
Services and Construction Management dased on a generic plant of
comparable size using the CFRP concept.

e. land and Land Rights not included.

f. Allowance for Funds Used During Construction (AFUDC) not included.

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 maintenance costs not included.

k. Centingency included at the rate of 12% for material and 15% for
tistallation.

71768
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\_ASKA POWER AUTHORITY
Susitna Need for Power Study
206 MW Coal-fired Plant
Beluga Site
Estimate No. APA 1707 M-1

EASIS OF ESTIMATE (continued)
GENERAL {continued)

1. Construction performed on a2 Contract basis.

m. Project being exempt from sales tax.

n. GLabor praductivity being “average U.S."™ with no Alaskan adjustment.
¢. Spare parts and special tools not included.

p. Start-up ¢osts not included.
q. Maintenance machinery, laboratory and office equipment not included.

CIvit (Categories 1, 2, %, 4, 5, 6, 16, 17, 18)
Clearing is assumed based on scrub brush and trees up to 25'. Some
rock excavation is assumed in deep cuts. No dewatering of excavated
areas iy assumed. Ko railroad or barge delivery of coal is assumed for
this mine - mouth plant. Coal is assumed tc be trucked from the mine.
Twenty (20) miles of access road is assumed.

Cighty (80) 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 inrcluded; a
waste processing system is included. Waste would be trucked to a

71768
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ALASKA POWER AUTHORITY
Susjtna Need for Power Study
200 MW Coal-fired Plant
Beluga Site
Estimate No. APA 1707 M-1

BASIS OF ESTIMATE (continued)
CIVIL (continued)

disposal area off-site. Thg capital cost of constructing the disposal
area is not jncluded. No asphalt or concrete paving is included.

Cocling tower pricing is based on a Zurn budgetary quotation for a
Mode] 3-2-4560 rectangular multi-cell unit rated at 66,000 gpm. A
Ranney well inake-up water system is included. An equipment barge
unloading facility is included.

MECHANICAL (Categories 7, 8, 9, 10, 11, 14)

Ecolaire provided a budgetary gquotation for a 105,000 ft2 surface
condenser. The condenser is a single-shell, single-pass,
single-pressure type designed for 66,000 gpm and 27°F temperature rise.

Ecolaire provided a budgetary quotation for a reverse gas 662,000 ACFM
Baghouse with a 200°F gas temperature. Low sulfur, sub-bituminous coal
with a heating value of 7,950 btu/1b and 2 coal firing rate of 253,400
1b/hr is assumed. The quotation 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 Wkeeler provided
budgetary quotations for the coal-fired steam generator and

71768
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. o 200 MW Coal-fired Plant

L Estimate No. APA 1707 M-1

ALASKA POWER AUTHORITY
Susitna Need for Power Study

Beluga Site

BASIS OF ESTIMATE (continued)
MECHANICAL {continued)

accessories. Pricing is based on 1,590,000 1b/hr, 2650 psig and 1008°F
1 main steam; 1,351,000 1b/hr, 600 psig, 630°F (@ inlet) reheat; and
525°F feedwater.

The 7950 btu/1b coal analysis is as follows:

Proximate Weight Percent
Moisture 26.1

J Ash 6.4
Volatiles 36.3

| Fixed Carbon 31.2

[ Ultimate

Hydrogen 3.6

Carbon 417.2
! Oxygen 15.5

Nitroger 1.05 ’
‘ Sulfur 0.12

Chlorine -

Moisture 26.1

Ash 6.4

Combustion Engineering provided a budgetary quotation for a *dry" SD2
scrubbing system vtilizing multi-cell sprayer absorbers with 85% 502




RN > WY .

ALASKA POWER AUTHORITY
Susitna Need for Power Study
200 MW Coal-fired Plant
Beluga Site
Estimate No. APA 1707 M-]

BASIS OF ESTIMATE {continued)

MECHANICAL (continued) .

(70% guarantee) removal. The system is rated at 562,000 ACFM with a
flue gas temperature of 300°F and 20% excess air.

Westinghouse Electric, General Electric and Utility Power Corporation
provided budgetary quotes for the steam 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 fiow will be 1,490,000 1b/hr. The maximum gross turbine
output will be 220,000 kW with 2520 psig, 1000/1000°F, 2.7/4.0 in.Hg
absolute back pressure. The generator js 244,400 XVA @ 45 psig, 0.9
PF, 3 phase, 60 Hz, 24,000 V and 0.5 shortcircuit ratio complete with
an excication system.

IPING 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 on recent
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.

71768
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ZURN |+t rere

April 25, 1984

Ebasco Services, Inc.
400 112th Avenue, N.E.
Bellevue, WA 98004

Attention: Mr. Joseph :J. Marshall
Senjor Engineer

Subject: Cooling Tower Selection and Budgetary Pricing
for the Alaska Power Authority Study
Zurn Reference No. 05-84011

Dear Mr. Marshall:

In response to your March 28, 1984 letter, we are pleased to submit our
preliminary ccoling 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 waterflow, a Model 7-Z-2700 Round Multi-Fan
for the 130,100 gpm waterflow and a 37-460 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 stricl compliance with the maximum thermal
requirements specified, insures the delivery of a dependable system that
will provide an extended service life with absolute minimum opurating and
maintenance costs.

An issue of major 1mportance 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 cperation. 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 INDUSTRIES, INC. COOLING TOWER DIVISION
405 NORTH REO STREET, TAMPA, FL. PHONE: 813/870-0040 TELEX: 52410

MAILING ADDRESS: P.O. BOX 24718, TAMFA, FL U.S.A. 33623
Zurn Cocimg Towers “Construcied under license from Baicke-Diirr, Ramgen Feoeral Repubiic of Germany"
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Mr. Joseph J. Marshall
Ebasco Services, Inc.
April 25, 1984

_Page two

2urn 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 tnis 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 Ice Prevention Systems:
Statg-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 as this project progresses. Please feel free to contract
us when we can be of further assistance.

Very truly yours,

ZURN INDUSTRIES, INMC.
Cooling Tower Divisio

“Thimao M.

Thomas J. Hertdn
Sales Engineer

TJH:bgb
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RECTANGULAR MULTI-CELL COOLING TOWER SELECTION

EBASCO SERVICES, INC.
ALASKA POWER AUTHORITY
ZURN REFERENCE NO. 0S-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.

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:

RECTANGULAK MULTI-CELL

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. 05-84011

DESIGN CONDITIONS

WATERFLOW RATE: 66,000 GPM .
HOT WATER TEMPERATURE: 118 DEGREES F.
COLD WATER TEMPERATURE: 90 DEGREES F.
DESIGN WET BULB TEMPERATURE: 59 DEGREES F.
RELATIVE HUMIDITY: 50%

MAXIMUM DRIFT RATE: 01%

COOLING TOWER DATA

TOWER TYPE: RECTANGULAR MULTI-CELL
MODEL NO.: 3Z-460
NO. OF CELLS: : 3
TOWER LENGTH: 216 FEET
TOWER WIDTH: 68.8 FEET
TOWER HEIGHT (to top of stacks): 41.5 FEET
DIAMETER OF FANS: 40 FEET
OPERATING FAN HORSEPOWER: 119.3 HP
TOTAL OPERATING HORSEPOWER: 357.8 HP
APPROX. TOTAL DYNAMIC PUMPHEAD: 23.2 FEET
BUDGETARY PRICE NOT INCLUDING

BASIN AND FOUNDATIONS: $2.7 MILLION v//
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GENERAL §3 ELECTRIC

LARGE STEAM TURBINE-GENERATOR MARKETING OPERATION
GENERAL ELECTRIC COMPANY o SCHENECTADY, NEW YORK 12345 o (518" 5-2211

Lo July 10, 1984

Subject: Alaska Power Authority
200 MW Power Plant Study

Mr. L. J. Becker
Mechanical Engineer
EBASCO

400 - 1ll2th Ave. H.E,
Bellevue, Wash. 93004

Mr. Becker:

Attached you will find the general outline of a tandem compound two
flow 50" last stage bucket (IC2F-30" LS8) turbine. This is in
response to a specific regquest on your behalf dy Mr. M. Allison of
sUSD,

At this time I would like to point out that a PC2F-26" LSB turbine .
would fulfill the 200 MW alternative probably at a higher efficiency
and lower cost.

Also, attached are some General Electric publications which should
enable you to gain a general idea of the inspection and maintenance

for largs steam turbine-generators.
g

As 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
specific unit has the potential for solid particle carryover from the

boiler.

Aetn E Coornr

William E. Tessaro
Sales Engineer - Region I

cc: ML Doane - GE, Schdy
MM Allison - GE, Seattle
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TREATMENT COMP ANY /Al INTERNATIONAL

4569 Shepherd Trail
Rockiord, llinois £1105
Phone B15/877-3041
Telex 257441

Twx $10-631-3438

'RECEIVED

July 18, 1984
JUL 23 1984

o ’ PROJECT SERVICES DEPT.
Ebasco Services Inc. | £pLSA0 SEATTLE
400 112th Ave. NE
Bellevue, WA 98004

Attention: Mr. Lawrence Becker
Project Engineer

Subject: Budget for an Alaskan 20UMW Power Plant Water Treatment System
INT Ref., No. SG-B&-143 (Combrned Cycley

Dear Sir:

Thank you for allowing IWT the opportunity to assist you with your water
treatment needs. This letter sunmarizes the system that was discussed
during our phone conversation of 7-12-B4.

The supplied water analysis did not balance weli. The balanced feed water
analysis is given below with ions given as ppm CaC03:

98 HCO3 84

33 S0, 53

Na 13 c1 7
Total Cations 144 Sub - Total Anions 144
Free €02 lz

Si
fotal Anions 7165

-~> The budget price for alternate "A" is $430,000. Add $75,000 to $150,000
L ie for a vacuum degasifier whose price is heavily dependent on feed water
temperature and desired effluent oxygen level. Estimated sulfuric
acid cost is $10,000 per year based on using 200,000¢# of 66° Bé HpS04 at
$.05/#. Estimated caustic cost is $33,500 per year based on using
134,000# of 100% NaOH at $.25/#.

—= The budget price for alternate "B" is $280,000. Estimyted sulfuric

acid cost is $9,000 per vear. Estimated caustic cost ¥+ $29,000 per
year. .

121
m making waves in Squid processing
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ILLINOIS WATER
TREATMENT COMPANY

. Ebasco Services Inc.
' July 18, 1584
Page 2_

Triplex Muitimedia Filter System - INT Model 3AMF-300S

The price difference between alternate "A" and "B" reflects the inclusion
of polishing mixed beds for alternate "A".
water treatment system designed for the power industry with options and
quality normally requested in specifications.

Equipment Summary

These budget prices reflect a

Tanks:

Media:

Pipe:

30" dia. x 60" S.S. w/ 100 psi Asme Code
Internz’i Plasite 7122 epoxy lining

16" dia. manhole

3" media removal nozzle

Finish Paint
Skid mounted

Sand, garnet and anthrafilt

2" galv. C,S.

Service Flow: 50 gpr each

Inlet flow indicators:
Purpose: Redbctioﬁ of particulates down to 10 micron nominal

Triplex Carbon Filter System - IWT Model 3ACS-306S

Signet type

.Tanks:

Media:

Pipe:

30" dia. x 60" S.S. w/ 100 psi Asme Code
Plasite 7122 lining

16" dia. manhole

3" media removal nozzle

Finish paint
Skid mounted

ORC carben
2" Galv, C.S.

Service Flow: 50 gym each

Purpose:

g

=

Organic and chlorine reduction
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" JILLINOIS WATER
/ IREATMENT COMPANY

Ebasco Services Inc.

ﬁ‘ - fu:...;\. ,“.,..,ﬂv,w...y
Y

July 18, 1984
Page 3

'C. Triplex Two Bed Deionizers - IWT Model 3ASB-30305

Tanks: 30" dia. x 96" S.S. w/ 100 psi Asme Code
3/32" Koroseal lining
16" dia. manhole
3" media removal nozzle
Finish paint
Skid zounted

Media: C-211 strong acid cation resin
A-464 Type 1 strong base anion resiu

Pipe: 2" PPL lined Sch. 40 C.S. w/ fail safe diaphragm valves

Service Flow: 40 gpm each

Cation Regenerant:

Anion Regenerant:

Chemical System:

2-step HoS04

Heated caustic @ 120°F available for silica reduction
if required

Pumped regenerants

NN N e S
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Faclon :
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Purpose: Reduce ion load to 5-20 micromhos
Reduce Si07 to ca. 0.0Z2 ppm

Triplex Polishing Mixed Bed - IWT Model AME-2496S

Tanks: 24" dia. by 96" S.S. w/ 100 psi Asme Code
3/32" Koroseal lining
16" dia. manhole
3" media removal nozzle
Finish faint
Skid mounted

Media: C-361 strong acid cation resin
A-464 Type 1 strong base anion resin

Pipe: 2" PPL 1ined Sch. 40 C.S. w/ fail safe diaphragm valves
Cation Regenerant: 1-step HpS04

Anion Regengrant: Heated caustic @ 120°F
Chemical System: Pumped regenerants common with two bed

Purpose: Used with alternate "A" only
" Water quality of 10 megohm and Si02 of 0.01 ppm

s M;i
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./ ILLINOIS WATER
/ TREATMENT COMPANY

Ebasco Services Inc.
July 18, 1984
Page 4
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B 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 information will assist you in the development of your
project. If there are any further questions, please feel free to contact
this office or our local representative, Mr. Don Gaddis.

Sincerely,
ILLINOIS WATER TREATMENT COMPANY

Wayne T. Bates
Sales Engineer

WTB/gbs7/Nw

Our representative is:

M w Wk § m“ i W -

TN

- Northwest Process Equipment Company
: N 300 120th N.E.

= Bldg. 2

Suite 210

Bellevue, WA 98005

Phone: (206) 451-859]

TWX: 910-443-2308 (Vantage Corp.)
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C-E Power Systems Tel. 503/224-9132
Combustion Engineering, Inc.

1800 South West First Avenue

Portland, Oregon §7201

:_% POWER
SYSTEMS April 13, 1984

: _—

Mr. Gordon Villesvik

Ebasco Services Incorporated
400 - 112th Avenue N. E.
Bellevue, Washington 88004

Dear Gordie:

Subféct: Alaska Power Authority
Nenana Coal Field - Thermal Station

Negotiation No. PTD-B84059-B

In response to your letter of March 26 concerning the subject project
we are pleased to respond in part to your request for budgetary
information.

SCOPE OF SUPPLY FOR EACH OF THE FOLLOWING CASES

Furnace Wall System Setting, Insulation & Lagging

Superheater Circulation Pumps, Valves & Drives

Reheater LiungstromAir Preheaters

Economi zer Platforms & Stairways

Pressure Parts Support Steel Complete Structural Steel

Casing & Buckstays Soot Blowers & Temperature Probe(s)

Ducts & Dampers Valves & Accessories

Tilting Tangential Firing Eqpmt. Forced Draft Fan(s) & Drive(s)

Coal Piping Primary Air Fan(s) & Drive(s)

C-E Pulverizers Shop Subassembly Phases I, II & III
il Stock Gravimetric Coal Feeders Erection Representative

Sealing Service Representative
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Mr. Gordon Villesvik
Page 2
April 13

BOILERS

Case 1 {200 MW)

One (i) 1,590,000 #/hf.. 2650 #, 10000F/10059F unit, firing subbituminous
*C" coal: :

$28,400,000

Total Approximate Present Day DAR Sell:
Total Approximate Present Day Erection Sell: $14,000,000
To Follow

Estimated Erection Man-hours (Esrthwest):

CASE 1! (400 MW)

Dnel(l) 3,158,000 #/hr., 26504, 10080°F/10050F unit, firing subbituminoﬂs "c
coal:

Total Approximate Present Day D&R Sell: $41,000,000
Total Approximate Present Day action Sell: $20,500,000
Estimated Erection Man-hours (Northwest): To Follow

CASE 111 (6GO MwW)

Onz (1) 4,703,500 #/hr., 2650 #, 1008°F/10059F unit, firing subbituminous
“C" coal:

Total Approximate Present Day D&R Sell: $52,000,000
Total Approximate Present Day ion Sell: $26,000,000
Estimated Erection Man-hours (Northwest): To Follow
€E4n3t = -
w ‘rLﬂ;:‘%rr‘ 7\9;&53134’!# = 28/”( g_ﬂY:’%?) ,h’lo) o000
C.8>

BACK END EQUIPMENT

Pricing to follow in approximately two (2) weeks.

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. ,

Very truly yours,
COMBUSTION ENGINEERING, INC.

SR Clghtlage

6. R. Dahlinger
District Manager

GRD:m1f
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i 58015 W Macadam Avenue
Wes‘tmghouse Portiand Oregon 87201

Electric Corporation

April 17, 1984 503-221-4430

Mr. Joseph J. Marshall,

Senior Engineer
Ehasco Services Inc.
400 110th Avenue N.E.
Bellevue, WA 98004

Subject: Alaska Power Authority /
Estimating Prices /t/ocjbal ;iﬁfznaaf
e Steam Turbine Generators /A u.ﬁ:

This §s 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 follows: J//, /f' ?f
¢
$38.5M e O" "l:\

Dear Mr. Marshall:

600 MW -
400 MW - $28.1M Y
00 MW - $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.

Yery truly yours,
W : j

CJdY:sc .

cc: Mr. T.A. Rossman
Westinghouse Electric Corporation
Seattle, WA

cc: Mr. D.H, Johnson
Westinghouse Electric Corporation
Orlando, FL
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1550 Lehigh Drive

ECOLRIRE Hear TrRANSFER CO. ! Phone 215:250-1000

[ 4

Telex 84-7330

27 April 1984

Joseph J. Marshall, Senior Engineer

Ebasco Services, Inc

400 - 112th Ave NE )

Bellevue, WA 98004 .

Sub: Alaska Power Authority
Surface Condenser Estimate

Dear Mr. Marshall:

The following is confirmation of estimated prices supplied verbally earlier this month:

Item .Price

200 MW Unit $ 861,000
400 MV\'Y Unit 1,489,000
600 MW Unit (multi-pressure) 3,203,000

These prices are fob W. Easton, PA, subject to esealation. Included in these prices are
tubes, shop tubing and a stainless steel expansion joint at the turbine exhaust flange.

We have also included three sketches which show the estimated overall dimensions of the
units proposed. :

Respectf

Jorge A.
. Lead Application Engineer

Sales and Marketing Dept

215-250-1108

JAC/mgb
Enclosures
cC Engineered Equipment-Northwest - D.[.Wold
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E@@l E’RE ENVIRONMENTAL COMPANY %%ﬁf_:;‘m
o Telex 340314

April 13, 1984

Ebasco Services Incorporated
400 112th Avernue N. E.
Bellevue, WA, 98004

Attention: Mr. Juseph J. Marshall
¥ Senior Fangineer

L 4

Reference: Alaska Power Authority

Dear Mr. Marshall:

We are pleased to respond to your request of April 9, 1984, for
budgetary cost estimates on three (3) different baghouses, sized
for 600 MW (1,982,000 ACFM), 400 MW (1,324,000 ACFM), and 200 MW
(662,000 ACFM), respectively.

Ve .have described our selections on separate data sheets for your
convenierice. We have also included our instailations list for
utility coal fired boilers, and installation reports om two recent

projects.

Your client may be interested to know that Ecolaire has a baghouse
installed on a small coal fired boiler at Golden Valley Electric
Association's Healy Station Unit 1 mear Fairbanks, Alaska:. This
unit has been in operation since 1980.

1f you have any questions concerning the above or enclosed informa-
tion, or if you require additional data at this time, 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 tc an opportunity to be of service.

Ve
ECO RE ENVIRONMENTAL COMPANY

ours,
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E@@‘Rg ENVIRONMENTAL COMPANY

Ebasco Services Incorporated
April 13, 1984
Page Two

cc: Engineered Equipment Northwest
P. 0. Box 02252
Portland, OR. 97202
(503) 238-0093
Mr. Don Wold

Ecolaire Envirommental 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

Do, 2 e
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ECOLRAIRIE enviRONMENTAL COMPANY

600 Mw

Gas Volume: 1,982,000 ACFM

Gas Temp: 300°F

Fuel Fired: Low Sulfur Sub-bituminous Coal

N

.

No. of Baghouses: Two (2)

No. of Compartments: 7welve (12) per Baghouse, 24 Total

iiig ,,,,,4

Baghouse Cleaning: Reverse Gas
% Bag Type: Woven Fiberglass with Teflon B Finish
Bage Size: . 12"p x 36'-9" Long
E No. of Bags: 450 per Compartmert, 10,800 Total
a Air/Cloth Ratios:
Gross: 1.7¢ = 1
; Net: 1.94:1 including Reverse Gas

Net-Net: 2.14:1 including Reverse Gas

z Plan Area: 163'L x 161°'W x 103°H .
l Budget Price: $17,400,000 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
Deseret Generation and Transmission Cocperative for tneir Moon lake

Station.

a




EC@‘L@\J‘RE ENVIRONMENTAL COMPANY

S o | e

600 MW
Gas Volume: 1,982,000 ACFM
Gas Temp: 300°F
g Fuel Fired: Low Sulfur Sub-bituminous Coal
| No. of Baghouses: Two (2)
g No. of Compartments: . Twelve (12) per Baghouse, 24 Total
Baghouse Cleaning: Reverse Gas
E Bag Type: Woven Fiberglass with Teflon B Finish
Bag Si:".e: 12"p x 36°-9" Long
No. of Bags: 450 per Compartment, 10,800 Total

a Air/Cloth Ratios:
| Gross: 1,70 : 1
; Net: 1.94:1 including Reverse Gas
Net-Net: 2.14:1 including Reverse Gas
i Flan Area: 163'L x 161'W x 103'H
_ e
I Budget Price: $1%,400,000 installed and insulated,
exclusive of foundations or field
I wiring.

Note that the baghouse we have selected for this application is virtually
i{dentical in size and arrangement to the unit Ecolaire has provided to
Deseret Generation and Transmission Cooperative for their Moon Lake

Station.

i

)
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FOSTER WHEELER ENERGY CORPORATION

110 SOUTH CRANGE AVENUE - LIVINGSTON, NEW JERSEY ©7039 - PHONE 201-833-1100

ADDRESS REPLY TO:
13061 W.E 2nd, P.0. Box 507, Dallene, Washington 88009 ( E '( g L

Yelephons (206) 454-7955  Tetex: 152201

May 21, 1984 ' f{é =y

- Ebasco Services Inc.

400~-112th Avenue N.E.
Bellevue, WA. 58004

Attention: Mr. G. Villesvik
Subject: Alaska Power Authority

Nenana Coal Field - Thermal Station

FWEC Ref. No.1l015
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:

MW _SIZE

200 400 600
Steam flow, M Lb/Hr 1,590 3,158 4,7C3.5
Pressure, psig 2,650 2,550 2,650
Steam Temp. deg. F. SH/RH 1008/1005 1008/1005 1008/1005

Material Price, FOB Seattle $25,000,000 $41,500,000 $56,500,000

Deduct for ¥FD/ID Fans

and Drives $ 1,400,000 & 2,400,000 8§ 3,700,000
‘ r

judget prices for precipitators to follow.

The scope of supply included in the above is as follows:

Structural steel and platforms; 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 air fan
system with fans and drives; ID/FD fans and drives; sootblowers
and piping; lagging, insulation and setting materials; normal
complement of valves and fittings; mormal start-up services.

Please note that the flue gas desulfurization system and precip-
itator are not included in the scope of supply.

CABLE ADDRESS: REWOP LIVINGSTONNEWIERSEY

. 4 ; i . o ' &
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204TE) WHESLER ENERGY CORPORATION,
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S
SXEET NO. 2

May 21, 1984

Ebasco Services Inc.
for Alaska Power Authority

FWEC Ref. 1015 -

Erection Manhours

ours for each of the three
lete scope listed above is

An estimate of erection manh
sizes of boiler with the comp

as follows:

MW Size
200 400 €00
Est. Manhours
(Pacific N.W. area) 325,000 550,000 750,000
weights

mhe steam drum is the heaviest piece of each of the boilers.
Estimated weights for the drums are as shown:

Mw Size
200 400 600

P e

350,000 550,000 780,000

Est. Drum Weight, Lb.

ces are predicated upon the Corporation's
standard Price Adjustment Terms and Terms of Payment. Terms
of Payment are of a progres nature consistent with the

Corporaticn’s outlay of capital.

gselection information are provided
es and for convenience only.
rformed and/or decisions made shall
n of the user.

These budget pri

These budget prices and
for informational purpos

Accordingly, all work pe
be at the entire risk and obligatio

be of further assistance.

Please let me know if I ca~

Yours very truly,

FOS WHE L§§_§§ER§Y CORPORATION
N mm

Parker Trewin, Manager

Northwest District Sales

" pe: S.G. Conover, FWEC
H.J. Melosh, FWEC
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Utility Power Corporation 1]

405 Lexingion Avenue, New York. New York 10174 7 (212) 682-860) 7 Telex 125733
Vv 419 -T40!

(&o\djer Wood s —

~

April 27, 1984

I’basco 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 Turbine-Generators

Dear Mr. Marshall:

I refer to your request for cost estimates on furnishing of
turbine-generators sized 600 MW, 400 MW and 200 M¥.

In the following I am listing the prices based on our standard
scope of supply, a copy of which is attached to this letter.

o
N

. 4-Flow 30 $ 46,600,000
GO0 M 4-Flow 35 49,800,000
, 4-Flow 22 $ 34,000,000
; 400 Mk 4-Flow 27 36,100, 0C)
i 200 MW 2-Flow 22 $ 24,000,000
Should there be any more questions, please do not hesitate to
1 call me.
‘ Very truly yours,
! V\ 2 /La\,\/(«‘bt\
Klaus Miller
l Regional Vice President

KM:ns

] An Aflliaee of Krafhuerk Union (@ member of the Skemens Group) and Allis“Chalmers
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STEAM TURBINE-GENERATORS
CFOSSIL ® REHEAT o CONDENSING @ 3-PHASE e GOHERTZ e 3500 RPM

SCOPE OF SUPPLY
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Utility Power Corporation &@] 19

STEAM TURBINE-GENERATORS
FOSSIL e REHEAT & CONDENSING e 3-PHASE e 60HERTZ e 3600 APM

PAL S 1
OCT. 1, ' 982

SCOPE OF SUPPLY
TURBINE AND STANDARD TURBINE ACCESSORIES

A TANDEM-COMPOUND SINGLE-REHEAT TURBINE

Consisting of one high-pressure section, one inter-
mediate-pressure section, and sithar one, two or three
fow-pressure sections.

*B. STOP AND CONTROL VALVE SYSTEM

1. Two or four main vaive combinations, each consist-
ing of a stop vaive and a contro! valve, complete with
supports. Each valve has its own hydraulic actuators.

2. Four reheat valve combinations, each consisting of a
stop valve and control vaive, complete with sup-
ports. Each valve has its own hydraulic actuator.

3. Piping with breech-iock typ2 connections between
main valve combinations and HP turbine casing. Pip-
ing with flanged or weided connections as required

by design between reheat valve combinationsand IP
turbine casing.

4, Permanent fine-mesh steam strainer compiete with
separate casing for sach main and rehea! valve
combination. The six or eight casings to be located

*C. TURBINE DBAINS

1. Motor-operated drain valves for turbine valves, cas-
ings and steam piping as required with:

a. Torque and trave! fimit switches.
b. Manual isolating vaives,

2. Piping from turbine equipment tc each -irain valve
(up to 25 feet). Pipe hangers and supports not
included. - '

. SEAL-STEAM SYSTEM

1. Seal-steam pressure control system with supply and
leak-cff vaives including a motor-operated bypass

-

vaive for each. The system automatically regt lates
seal-steam header pressure and has provisicn for
focal/remote manual operation.

2. Seai-steam condenser suitable for 125°F ¢t oling

water and 400 psig maximum pressura witi one
motor-driven vapor exhauster and one high - vater-
level alarm. Stainiess steel or 80-10 copper- hickel
tubes.

3. Corrplaie seal-steam piping from turbine to t' ie reg-

ula‘ing vaives and to the seal-steam condenst r. Pipe
suppotts zad hangers not incluced.

*E. EXHAUST HOOD SPRAY SYSTEM

1. Spray nozzies installed in each LP turbine ¢ xhaust
casing.

2. Piping between the controi valve and spray iozzles.
Pipe supports and hangers not included.

3. Solenoid valve with motor-operated bypast valve.
4. Temperature sensors with plarn contacts tiounted

e. Oil mist eliminator.

{. Basket-type oil strainers located at oil return to
tank.

g. Float-type oil-level indicator.

th. Float-type oil-levei switch with separate! ighand
low-level contacts.

i. Hinged and removabie access COvers.

j. Two 100% capacity positive displacemert shaft-
lift cil pumps with &~¢ motors.

k. Two 100% capacity oil coolers with 5/8 in oD 18
BWG minimum wail, 80-10 copper-nicke or Ad-

PP - :

|
i
i it | in Purchaser's main and hot reheat steam piping. in the LP turbine exhaust casings.
8. Provision for local and remote testing of main stop ;
! 1 and control vaives, and of reheat stop and control ~ "F. LUBRICATING OiL SYSTEM .
P valves while turbine is in operation. 1. Shatt-driven centrifugal main oil pump. i
N 8. Limit switches for the main and reheat stop valves 2. Lube oil tank (oil not included), equipped with: i
; with four double-pole, double-throw (DPDT) con- Oil turbine-dri tica] centrifugal boosier -
] tacts at each end of the valve stroke and three DPDT a. Oil turbine-driven vertical ceniriiuga:
‘ contacts for each main and reheat control vaive. pump. ' .
~ 7. Position transducer for sach main and reheat con- b. Two fuli-capacity vertical centrifugalau liary oil 5
;3 trol valve. pumps with &-c motors. .
N 8. Temporary seaiing devices for main and reheat stop €. Y?t:'zal cen:nfugadl :tx::regrency bearing il pump i
vaives for boiler hydrostatic test. One set for dupli- w ¢ motor an ’ e
cate units, d. Oil vapor extauster with a-c motor. :

*REVISED SINCE LAST EDITION Supersedes Page Dated Aug. 1, 1978
PRINTED IN U.8.A ' '
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Utility Power Corporation L@)A
STEAM TLRBINE-GENERATORS
FOSSIL e REHEAT e CONDENSING e 3-PHASE e 60 HERTZ e 3600 RPM

SCOPE OF SUPFLY

miralty meta! integrally finned tubes for 85°F
cooling water at 125 psig maximum, and a manu-
ally cperated three-way transfer vaive.

prese ﬁ.’i

1. Pressureswitches and scienoid vaives forremote
testing of auxiliary and emergency beering oil
pumps.

3. Dupiex oil filter with transfer vaive in oil piping feed-
ing the combined thrust and journel bearing, com-
plete with local indication and alarm of oil-pressure
drop across filters snd a pressure switch for alarm of
iow lube-oil pressure.

wawi ;;mywé‘

. Complete interconnection oil piping between all
pumps, coolers, turbine-generator bearings and
tank. Pipe hangers and suypports not included. All
the oil-supply piping adjacent to tine turbine is
guarded by special pipe enclosure. Connections are
provided on tank to sccommodate Purchaser's ex-
ternal piping for his oil conditioning system.

5. All electrical cornections, except motor power sup-
plies, will be factory-wired to terminal boxes.

*G. MOTOR DRIVES

1. All motors are totally enciosed fan cooled with a
gervice factor of 1.15 and Class B insulation. They
are equipped with grounding provision, drain de-
vices, thermostats, space heaters and oversized
gasketed conduit boxes.

2. Standard s-t motors are rated 3-phase 450 volts £
10% for continuous operation and are capable of
starting and accelerating at 75% rated voltage.

3. Standard d-c motors are rated either 120 or 240 volts
and are capable of operating with & * 15% voltage
variation.

H. OIL-KYDRAULIC TURNING GEAR

1. Oil-impulse turbine mounted on shaft system for
rotation at approximately 150 rpm.

2. Piping between puxilisry oil pump discharge header
and oil turbisic, complete with motor-operated con-
trol vatve.

3. Mechanical shs!t rotating device to sliow turbine-
generainr shaft to be turned manually.

| I
I 3

j =

Tm

*l. TURBINE CONTROL SYSTEM
(\ 1. Electro-Hydrautic Contral (EHC) Systern.

*REVISED SINCE LASY EDITION
PRINTED IN LLS.A

’

i TURBINE AND STANDARD TURBINE ACCESSORIES

a. Electronic control circuits, including:

(1) Speed controlfor doth speed and load opera-
tion consisting of:

{a) Three-channel speed measuring system
with shat{-mounted disc, puise converters
and one spare transducer.

{b) Limiting signals from the Turbine Stress
anoc Start-Up Control (TSC) System (see
{tem J).
{2) Load control ccrisisting of:

{as) Two-channe! electrical load measuring
system.

(b) Provisions for HP turbine admission pres-
sure or control vaive position feedback.

{c) Remotely adjustuble loading rate.

(d) Automatic trarsier from losd to speed
sontrol.

(e) Remote!y adjustzbla load limit set point.
() Frequency-load sontrol unit.

(o) Four ‘oad run-bscks (three for Purchas-
er's use).

{h) Limiting signals from the TSC system,

(3) Pressure conirol consisting of:
{2) Mair steam pressure transducer.

{b} Throttie pressure and limit pressure con-
troi. .

{4) Admissioncontrol with electro-hydraulic con-
werter for positioning the mein and rehest
contro! vaives.

(5) Vracking device for Mechanical-Hydraulic Con- |
trol (MHC) back-up operation.

{6) Intzerface provisions for Purchaser's automatic
nad dispatch or coordinated boiler control.

(7) Provisions for Early Valve Actuation, if re-
quired by Purchaser.

b. Spoed weasurag Unit (SMU) including:

(1) Speed measuring circuits mounted in the
EHC cabinet, .

Superzedas Page Dated Aug. 1, 1878
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Utility Power Corporation &} 192

STEAM TURBINE-GENERATORS PAGE 3

FOSSIL e REHEAT e CONDENSING e 3-PHASE e 60 HERTZ e 3600 RPM

OCT. 1, 1982

SCOPE OF SUPPLY
TURBINE AND STANDARD TURBINE ACCESSCRIES

(2) Speed signa_ls consisting of:

(a) Analog outputs for local and remote unit
speed indication, recording and ;l'SC.

(b) Limit-vaiue monitors for TSI, ATT, ATC,
TVR and generator condition monitoring
system.

(3) Speed signais for Purchaser's use consisting
of.

(a) Analog output.
(b) Limit-value monitors for:
1. Minimum speed.
2. Automatic operation of turning gear.

3. Automatic operation of shaft-lift oil
pumps.

4. Automatic shutof! of LP exhaust hood
spray vaive.

{c) Digta! output from puise converter.
¢. Free-standing EHC cabinets containing:
(1) Solid-state control circuits.
(2) Remotely operated referance setters.

(3) Alarm contacts for indicating failures within
the electronic system.

(4) Grounding provisions, convenience outiet.

d. Control panel {ltem L.2) for mounting in Pur-
chaser’s Control Room.

2. Mechanicai-Hydraulic Contro! (MHC) System.

The MHC functions as back-up to the EHC and it
includes the following:

a. Turbine shaft-driven impelier which provides the
hydraulic speed signal.

b. Mechanical-hydraulic speed governor, including
an a-c motor-operated referance speed setter,
hydraulically in series with an a-c motor-operated
starting and load limit device. Each device has &
ioca!l handwheel. Remote-control pushbuttons
are located on turbine control pane! (item L.2).

3, Electro-Hydraulic and Hydraulic-Hydraulic Conver-
ters to provide a hydraulic positioning signal to the
main and reheat conisol valves.

*REVISED SINCE LAST EDITION
PRINTED IN USA

4, Hydraulic Contro! Equipment Rack located at the
turbine front end and Control Fluid Supply Racks
located near control vaives.

5. Control Fluid System with fire resistant fiuid operat-
ing at 450/110 psig inciuding the following:

a. Fluid tank (fiuid not included) with access door,
levelindicator, high and low level alarm contacts.

b. Two 100% capacity submerged centrifugal pumps
with veriical a-c motor mounted on top of tank,
oach with inlet strainer.

c. Two 100% capacity fiuid coolers with5/8" OD, 18
BWG minimum 90-10 copper-nicke! tubes for
95°*F cooling water at 125 psig maximum, and 8
manually operated transfer valve.

d. Fluid conditioning equipment cohsisting ef:

(1) Filter pump with a~C motor.

(2) Fulier's earth filter with differential pressure
switch.

(3) Fine-mesh filter with dif{erential pressure
switch.

(4) Relief valve.
(5) Interconnecting piping.

e. Fluid accumulators.
f. Tank-mounted fiuid heaters.

g. Pressure switch with soienoid valves for remote
testing of fiuid pump motors and for iow pressure
alarm.

h. Carbon stee! piping for control fluid system. Pipe
hangers and supports not included.

i. All electrical connzciions, except motor power
supplies, will be factory-wired to terminal boxes.

*J. TURBINE STRESS AND START-UP CONTROL (TSC)
SYSTEM

1. The TSC performa the following functions:

a. Continuous monitoring of thermal stress condi-
tions in turbine valves, casings and rotors.

b. Computation, logging and recording of life ex-
penditure of turbine components due 10 low-
cycle fatigue.

Supersedes Page Dated Aug. 1, 1878
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Urility Power Corporation ‘L@A

STEAM TURBINE-GENERATORS

FOSSIL e REHEAT e CONDENSING e 3-PHASE e 60 HERTZ e 3600 RPM

SCOPE OF SUPPLY
TURBINE AND STANDARD TURBINE ACCESSORIES

2. Control, in conjunction with the EHC, of manual
and automatic turbine start-up and loading.

d. Automatic Turbire-Generator Start-Up Control
(ATC) from turning pear to preset load and shut-
down including the foliowing pre-programmed
functions:

(1) Monitoring of unit prestart conditions,
(2) Opening of stop valves.

(3) Control of acceleration to hoiding and/or
rated speed.

(4) Synchronization with sutomatic synchro-

nizer.
(5) Loading and unioading.

(6) Continuous gupervision of turbine thermal
stresses and propsr functioning of turbine
auxiliary sysiems.

2. Sensing ec.uipment on the turbine-generator:
8. Special thermocouples,
b. Temperature transducers.

3. Free-standing TSC cabinet containing:

a. Programmable microprocessor based solid-state
circuits with memory, automatic self-testing fea-
tures and alarm contacts.

b. Grounding provisions.
¢. Data link 10 station computer for data logging.

4. Colored CRT and keyboard for mounting in Pur-
chaser’s control room.

5. Instruments and control for mounting in Purchaser's
control room including:

a. Cycling selector pushbuttons for normal/medi-
um/fast turbine start-up and loading.

b. Turbine Stress \ndicator for graphic display of:

(1) Turbine speed and permissible temperature

margins.
(2) Generator ioad and permissibie load margins.
¢. Multi-point recorders for:
(1) Turbine metal! temperatures.

(2) Computed rotor mean and center tempera-
tures.

*REVISED SINCE LAST EDITION
PRINTED N US.A

(3) Permissibie temperltu}e and !oad margins.
(4) Turbine speed or generator lcad.
d. Teleprinter for:
(1) Data per liem ¢ above.
{2) Life expenditure per thermal cycle.
(3) Remaining life expectancy.

(4) ATC program steps, operating criteria and
alarms.

e. Life expectancy counters for each monitored
turbine component. :

1. TSC control panel (item L2} for mounting in Pur-
chaser’s control room.

€. Programming equipment with fixed program stor-
age.

*K. AUTOMATIC TURBINE TESTER (ATT)

1. The ATT provides on-line automatic functional test-
ing of the following:

8. All turbine stop and controi valves.
‘». Protective devicas:
(1) Two remote trip solenoids.
(2) Two overspeed trip bolts.
{3) Thrust bearing failure trip.
2. Indicating lights on the control pane! for:
a. Malfunction of system(s).
b. Test progtam steps.
€. Criteria failures.
d. Common alarms.
3. Components on the turbine including:

a. Motor-ppersted positioner tor each control valve
and overspeed tes! device.

b. Solenoid vaives, pressure switches and limit
switches for testing or check-back signals of alt
stop valves, control valves or mechanical protec-
tive devices.

4. Electrical overspeed back-up trips during testing of
protective devices. Back-up trips are individually
tested before actusation.

Supersades Page Dated Aug. 1, 1878
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SCOPE OF SUPPLY
g TURBINE AND STANDARD TURBINE ACCESSORIES
t .
5. Free-standing ATT cabinets containing digita! solid-
.. . state control circuits, contactors, grounding provi-
sions, and alarm contacts for monitoring internal
failures.

{15) Release pushbutton.

16) Indicating lights for:
6. Control panel for mounting in Purchaser’s control (16) tcating g

room (item L.3).

{3
*
&
2

*L. TURBINE-GENERATOR CONTROL PANELS (b) EHC tailure.

1. Control panels for mountifig in Purchaser's control
room including:

Www d

a&. Miniaturized control inserts.

*  b. instruments of modular design with lamp testing. (f) TSC switched off.

a. Electro-Hydraulic Control (EHC) System with:

{e) Load runback switched off.

(14) Master turbine trip pushbutton with gover
piate for protection from accidental activation.

(a) Speed/ioad/pressure controlin operation.

{c) Limit pressure value reached.
(d) Acceleration low iimit value reached.

¢. Up to 100 feet of flame-retardant plug-in cables. (g) ATC switched off.
2.7T-G contro_l rpane.l with system fault indications and b. Mechanical-Hydraulic Control (MHC) System
lamp tests including: with:

(1) indicator for:
(a) Speed
(b) Load
(c) Main steam pressure
(d) Reheat steam pressure

(2) Speed reference setter and indicators for O-
4200 rpm and 33004200 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 indi-
cating lights and dispatch load reference
indicator.

(8) Load limit reference and indicator.

(9) Loading rate setter on’/off with indicating
lights and indicator.

{10) Total ioad reference indice or.

(11) Frequency load control on/ot! with indicating
fights and trequency/load deviation indicator.

(12) Pressure deviation indicator.

(13) Throttie pressure or limit pressure mode selec-

for with indicating lights.

*REVISED SINCE LAST EDITION
PRINTED M US A,

{1) Tracking on/off with indicating lights.

(2) Hydraulic ioad limit setter and position indi-
cator.

(3) Hydraulic speed setter and positionindicator.

. Turbine Stress and Start-Up Control (TSC) Sys-
tem with:

(1) Cycling normal/medium/fast selector.

{2) Pushbutton selector for Turbine Stress Indi-
cator.

(3) Life-expectancy counters.
(4) Pushbuttons for TSC test program.

(5) Pushbuttons for ATC program start/stop and
on/off.

(6) Step and criteria indication lights.

d. Vaive Position Indication (VPI1) with:

(1) Individual s'top valve open/closed indicating
lights.

(2) Individual control valve position indicators.

e. Seal-Steam Control (SSC) System with:

(1) Socai-steam zupply and leak-off valve position
setter with position indicators.

(2) Seai-steam header pressure indicator.

(3) SSC on/off with indicating lights and control
deviation indicator.

Supersedes Page Dated Aug. 1, 1878
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SCOPE OF SUPPLY
TURBINE AND STANDARD TURBINE ACCESSOR!ES

3. Automatic Turbine Tester {ATT) with:

b.

Vaives/Protective de.ices test selector with indi-

cating lights.

individual stop and control vaive test program
seiecior with indicating lights.

. Remote solenoid trip test program selector with

indicating lights.

. Overspeedtrip test program selector with indicat-

ing lights.

. Thrust-bearing trip test program sslector with

indicating lights.

Visus! display of program gteps, criteris failures
and common alarms for above tests.

4. Thyristor Voltage Regulator (TVR) with:

a.
b.

Generator field current indicator.

Reference setter forchannel 1 (auto) and 2 (auto/-
manual) with deviation indicator.

. Automatic and matching control mode selector

with indicating lights.

. Exciter field breaker opan/closed.

M. TURBINE—GENERATORSUPERVISORYINSTHUMEN-

TATION (TSI) SYSTEM

1. Microprocessor based data acquisition system
(DAS) 10 evaluate, display and retrieve iong and
short-time storage for.

a.

Real-time information of actua!l data, trend graph-
ics and alarm conditions.

. Instruction messages to the operator for manual

control.

Paging capability for display of systems and/or
variables as selected by the operator.

2. Sensing equipment for:

a.
b.

Absolute and relative shaft vibration.
Absoiute bearing vibration.

c. Differential and absolute expansion.

d.

Shaft position at thrust bearing.

¢. Shaft eccentricity.

1.

Control vaive position (item B.7).

*REVISED SINCE LAST EDITION

.
A -

SRINTED INUSA

9. Temperature and pressurz-sensing equipment

listed under other systems.

3. Vibration phase-angle meier and selector switch,
including shaft mounted reference detector and
required circuitry.

4. Free-standing cabinets containing analog solid-
state and microprocessor based circuits, grounding
provisions, alarm contacts for monitoring internal
failures, etc. including:

a. Alarm contacts for indication of excessive abso-

fute shatft vibrations, expansions and shaft posi-
tion.

b. Anaiog signals for Purchaser's computer.
c. Localindicators mounted atthe amplifier face for

M2.a b, c.,dande.

5. Recorders for mounting in Purchaser’s control room
for vibration, expansion, eccentricity, turbine metal
temperatures and bearing metal temperatures, in-
cluding one y=.sr’s supply of paper.

6. Colored CF.T and teleprinter for mounting in Pur-
chaser's control room.

°N. TURBINE PROTECTIVE DEVICES
1. Emergency trip devices including:
a. Two mechanical-hydraulic cverspeed trip de-

vices with alarm contacts and provisions for local
manual testing.

. Two-channe! vacuum trip system with pressure

transducers and pre-trip alarm.

. Two thrust bearing failure trip devices: one

mechanical-hydravhic Sevice with alarm contacts,
and one electrical system derived from shaft posi-
tion measurement with pre-trip alarm.

d. Two remote trip solencids and alarm contacts.
e. Two-channe! low lube-oil pressure trip system

with pressure transducers and pre-trip alarm,

. High absolute shm vibration trip with pre-trip

slarm.

. Manual trip devices at front of turbine with alarm

contacts and remote trip pushbutton on turbine
control panel,

2. Load Rejection Relay (LRR) for fast control valve
closure mounted in cabinet.

Supersades Page Dated Aug. 1, 1878
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§ 4. Atmospheric relief diaphragms mounted ineach LP
turbine outer casing.

4. Three separate pressure switches actuated by a
hydraulic reiay to operaie Purchaser's extraction
non-return vaives.

°0. TURBINE MONITORING EQUIPMENT
1. Gauges to indicate locally:

T ——

a. Main oil pump discharge pressure.
b. Control fiuid pressures.

¢. Lubricating cil pressure.

d. Shaft litt cil pressure.

e. Seal steom pressure.

2. Remote indicators for mounting in operating control
panels including transducers for:

a. Main steam pressure.

b. Reheat steam pressdre.

~ N

¢. Turbine-generator kW load.
3. Dial-type thermometers to indicate locally:

a. Control fluid temperatures st inlet and outiet of
fivid coolers.

b. Temperature of cil leaving combined thrust and
journal bearing.

¢. Temperature of oil ieaving each meain journal
bearing.

¢. Oil temperatures at inlet and outlet of oil coolers.
4. Thermocouples 10 measure.

a. HPand IP turbine and valve casing rmetal tempera-
tures.

. Thrust bearing metal temperaturs.

. Journa! bearing metal temparatures.

. Exhaust hood temperatures. .

. Oil temperatures atiniet and outlet of oil coolers.

Fluid temperatures at inlet and outlet of conitrol
fiuid coolers. .

5. Digital speed indicator (0-4200 tpm).

8. Position indicating lights for stop vaives and over-
spee I trip bolts.

- o 0 O U

R

*REVISED SINCE LAST EDITION
. PRINTED INUSA,

B SCOPE OF SUPPLY
TURBINE AND STANDARD TURBINE ACCESSORIES

*p. POWER SUPPLY

Free-standing cabinet(s) with power supply for all
turbine-generator elecironic control systems with
inputs from:

1. Permanent magnet generator (PMG).

2. Purchaser's single-phase or three-phase 8-C power
supply bus. .

*@. ELECTRICAL JUNCTION BOXES

NEMA 12 boxes mounted at the equipment and/or at
various accessible locations adjacent o the turbine-
generatorto which electrical instrumentation and con-
trois are wired.

*R. THERMAL INSULATING MATERIAL

For installation by Purchaser on HP and IP turbines,
valves and strainer casings, sealsteam condenser, and
onall steam piping supplied with the turbine, in accor-
dance with PowerCorp specifications, including the
toilowing:

1. Reusable blankets for the barrel-type HP turbine.

2 Scored block insulation for IP turbine, main and
reheat valve bodies, strainer casings, and seaisteam
condenser. Reusable blankets or reusable block
insulation for flanged joints, expansion joints and
connections. )

3. Pre-formed pipe insulation with either tabric or
aluminum jacketing for piping furnished with the
turbine.

§. TURBINE METAL APPEARANCE LAGGING

For enclosing HP and IP turbines installed indoors,
with sound-absorption material applied on all inside
surfaces. Embedded support plates to be supplied by
Purchaser.

¥. TURBINE SUPPORT ACCESSORIES

Foundation plates, shims and subsole plates, guide
keys, as _required. {o set and align turbine.

*y. BARREL-TYPE TURBINE FIXTURES
(One set per station with duplicate units)

1. Special assembly and disassembly device for breech
fock.

2. Special jigs for disassemnbly and assembly m‘HP
turbine rotor and inner and cuter casings including:

Supersedes Page Dated Aug. 1, 1978
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V. MAINTI:NANCE EQUIPMENT

1. One set of lifting slings and one lifting beam (one set
per station with duplicate units).

g ot

2. Special tools and wranches (maximum of two sets
per station with duplicate units).

3. Steam strainer removal devices (one set perstation
with duplicate units).

/\

GENERATOR

The synchronous generator is totally enciosed with
water-cooled stator winding, hydrogen-cooled core
winding and rotor damper winding system.

*B. TERMINAL BUSHINGS

1. Six water-cooled high-voltage bushings with air-
end terminals.

2. Two bushing-type current transformers per bushing
(t1otal of twelve) with C-800 relaying accuracy and
0.3B2 metering accuracy. Provisions for instaliation
of one sdditional current transformer per bushing.

°C. INSTRUMENTATION

1. RTD's on hydrogen coolers for gas inlet and outlet
temperature indication.

2. Alarm thermostats for cooler gas inlets and ouiiets.
3. Thermocouples for cooier gas outlets.
4. Thermocouples for bearing metal temperature.

S. Liquid monitors to detect possibie liquid leakage in
generator casing and terminal bushing box.

6. Six RTD’s in stator slots.
7. One thermocoupie on sach stator coil water outlet.

~

d. Terminal boxes with terminais for RTD's, thermo-
stats, thermocoupies, etc.

*REVISED SINCE LAST EDITION
PRINTED N U.S.A.
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SCOPE OF SUPPLY
3 TURBINE AND STANDARD TURBINE ACCESSORIES
a. Centering nngs to lock HP turbine rotating and - ~*W. MANUALS
stationary parts tc one another both axially and Maximum of twenty-five (25) copies of each of the
3 radially. following manuais (one set per station with duplicate
b. Eys-hook bolt-in extension for HP turdine rotor. Gnits):
¢. Four-point supporting fixture for HP turbine. 1. Turbine operating instructions.
; 2. Generator operating instructions.

3. Turbine-generator maintenance.
4. Renewsa! parts. '

*X. SEISMIC RESTRAINTS

Special seismic restraints for turbine-generatorequip-
mentare notincluded. Where required, such restraints
are to be applied by Purchaser and suitable attachment
provisions will be made where feasible.

SCOPE OF SUPPLY
GENERATOR AND STANDARD GENERATOR ACCESSORIES

8. Generator condition monitoring system,
10. Shaft vibration sensors.

suspended in spring cage, hydrogen-cooled rotor *D. SEAL-DIL SYSTEM

1. One seal-0il unit assembled on a common base
including:

Hydrogen Side:

a. Seal-oil tank with tw iow oll level detectors and
iocal level gauge.

b. One seal-oil pump with a-c motor.

¢. One pressure relief valve for seal-oil pump.

d. One seal oil cooler with 5/8* OD 18 BWG min-
imum 80-10 CuNi or Admiralty metal tubes de-
signed for a cooling water temperature ot 85°F at
a pressure of 125 psig.

e. Dual sesl-oil filters with transfer valve.

f. One contro! valve for seal-oil pump discharge
pressure,

Alr Side:
8. Two main seal-oil pumps with a-c motors.

b. One back-up seal-0il pump with d-¢ motor and
starter.

€. One pressure relief valve for each main and back-
up seal-oil pump.

Supersedes Page Dated Aug. 1, 1878
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SCOPE OF SUPPLY
TURBINE AND STANDARD TURBINE ACCESSORIES

8. Centering ring.s to lock HP turbine rotating and
stationary parts to one another both axislly and
radially.

b. Eye-hook bolt-in extension for HP turbine rotor.
¢. Four-point supporting fixture for HP turbine.

V. MAINTENANCE EQUIPMENT

1. One set of lifting slings and one lifting beam (one set
per station with duplicate units).

2. Special toois and wrenches {maximum of two sets
per station with duplicate units).

3. Steam strainer removal devices (one set per station
with duplicalta units).

--*W, MANUALS

Maximum of twenty-five (25) copies of each of the
following manuals (one set per gtation with duplicate
units):

1. Turbine operating instructions.
2. Generator operating instructions.
3. Turbine-generator msintenance.
4. Renewa! parts. '
SEISMIC RESTRAINTS

Special seismic restraints for turbine-generator equip-
mentare notincliuded. Where required, such restraints
sre to be applied by Purchaser and suitable attachment
provisions wiil 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 rotcr damper winding system.

*B. 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 relaying accuracy and
0.3B2 metering accuracy. Provisions for installation
of one additional current transformer per bushing.

*C. INSTRUMENTATION

1. RTD's on hydrogen coolers for gas iniet and outlet
temperature indication.

2. Alarm thermostats for cooler gas inlets and outlets.
3. Thermocouples for cooler gas outiets.
4. Tpomocou;-!es for bearing metal temperature.

§. Liquid monitors to detect possibie liquid leakage in
generator casing and terminal bushing box.

6. Six RTD's in stator siots.
7. One thermocouple on sach stator coil water outiet.

i. Terminal boxes with terminals for RTD's, thermo-
stats, thermocoupies, etc.

*REVISED SINCE LAST EDITION
PRINTED INUSA.

9. Generator condition monitoring system.
70. Shaft vibration sensors.

*D. SEAL-OIL SYSTEM

1. One seal-0il unit assembled on a common base
including:

Hydrogen Side:

2. Seal-oil tank with two low oil ievel detectors and
local ievel gauge.

b. One seal-oil pump with a-¢c motor.
c. One pressure relief vaive for seal-oil pump.

d. One seai 0il cooler with 5/8” OD 18 BWG min-
tmum 90-10 CuNi or Admiralty metal tubes de-
signed fora cooling water temperature of 85°F at
& pressure of 125 psig.

e. Duel seal-oil filters with transfer vaive.

f. One contro! valve for seal-oil pump discharge
pressure.

Alr Side:
a. Two main seal-0il pumps with a-c motors.

b. One back-up seal-oil pump with d-c motor and
starter.

c. One pressure relief valve for each main and back-
up seal-oil pump.

Supersedes Page Dated Aug. 1, 1878
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SCOPE OF SUPPLY .
GENERATOR AND STANDARD GENERATOR ACCESSORIES

d. Two differential-pressure regulating vaivas for
sezi-o0il pressure centrol.

" 8. Two 100% capacity seal oil coolers with 5/8” OD

18 BW'G minimum 90-10 CuNi or Admiraity meta!
tubes designed for a cooling water temperature
of 85°F at a pressuve of 125 psig. and manual
transier valves.

f. Dupiex seal-oil filter with manuasl transfer valves.
Common to Hydrogen and Air Side:

2. Check valves and shutoff valves.

b. Piping and fittings, excluding vent piping.

. Valve rack.

a. Two differential pressure regulating valves for
hydrogen side seai-oil pressure control.

" b. One differential pressure reguiating valve in by-

pass to orifice.
¢. Piping, check and shutof! vaives.

. Degassing tank with low 0il level detectei.
. Two oilVhydrogen vapor exhausters with a-¢c motors,

and one pressure transmitter.

. instrumeniation.

a. Four pump discharge pressure gauges 8ng pres-
sure switches.

b. One oil pressure gauge, one pressure transmitter
and two pressure switches for air gide seal ring
niets.

c. Two differential pressure gauges for oil pressure
ditference between hydrogen side and air side
seal oil.

d. One pressure gauge and pressure transmitter in
exch air side signal line.

2. One pressure gauge in generator casing pressure
signal line.

f. Difierentiz! pressure indicators with alarm con-
tacts for hydrogen and air side seal-oil filters.

g. One pressure gauge for air side saai-oil supply.

h. One pressure gauge for hydrogen side seal oll
supply.

i. Two sea! ring refief oil pressure gauges.
j. Four oil temperature RTD's after seal-oil coolers.

k. Four thermomaeters in oil inlet and outiet lines of
seal-0il cocolers.

*REVISED SINCE LAST EDITION ’
PRINTED NUSA

i. Two generator prechamber high liquid level de-
tectors.

m.Two oll temperature RTD's in generator pre-
chamber.

n. Flow meters in air side, hydrogen side seal-oil
and seal ring relief oil circuits.

6. Miscellanaous.

8. NEMA-12 junction boxes for all electrical con-
nections except for motors.

b. All required piping between generator and seal-
oil unit. Pipe hangers, supports and vent pipes
not included.

E. HYDROGEN COOLERS

Four vertical hydrogen coolers, located in the genera-
tor casing end section(s), with 5/8” OD 18 BEWG min-
imum 90-10 copper-nickel or Admiralty metal finned
tubes designed for a cooling water tem).erature of
85°F at 2 pressure of 125 psig.

°F. GAS SYSTEM
1. One hydrogen/carbon dioxide supply unit consist-

ing ot
2. CO2/H2 purity transducer.

b. Fan differential pressure gauge for H2 purity
indication.

c. One generator casing 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 Purchaser's piping from central
Hz and CO2 gas supply including pressure regu-
lator and gauges.

2. One gas drier with heater, thermostst anc regenera-

tion blower including valve position switch.

3. One hydrogen bottie manifold assambiy.

a. Bottle connectors with shutof! valves.
b. Two pressure regulators with gauges.

¢. One pressure gauge and pressure switch for bot-
tie pressure.

Supersedes Page Dated Aug. 1, 1878
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4. One carbon gioxide bottie manifold assembly.
a. Bottie connectors with shutoff vaives.
b. One pressure gauge for bottle pressure.

c. One CO2 fiash evaporator with tieater, reiiei
valves, thermometer and RTD.

5. One nitrogen bottie manifold assembly.

b. Pressure regulator with gauge.
C. Pressure gauge for bottie pressure.
d. Fiow meter.

6. Miscelianeous.

All required piping between generator, fiydrogen/
carbon dioxide supply unit, gas drier and bottie Hp,
CO2. and N2 manifeids. Vent pipes, ipe hangers
and supports not included.

l ( PRIMARY WATER SYSTEM

Demineralized rater-cooling system for a generator
| with water-cooied stator winding, connector leads ang
' terminal bushings.

I 2. Bottie connector with shutoff valve.

1. Primary water supply unit mounted on common
base inciuding:

!, a. Two 100%-capacity circuiating water pumps with
: 8~C motors.

et b o iAo e

. Main filter.
lon exchaniger.
. Fine mesh filter.

NEMA-12 junction box for all electrical connec-
tions except motors.

{. Check and shutoff vaives.
} g. Make-up water filter.

1 2. Primary water cooler unit with three S50%-capacity
coolers with 5/8™ OD 18 BWG rinimum copper or
€0-10 CuNi tubes, designed for a cooling water

f temperature ot 85°F st a pressure of 125 psig.

! 3. Primary water tank with wster level sight gauge

» a0 o

; mounted on top of generator with connections for
{ : wasie gas system.

4. NaOH injection unit.

( S. Waste gas pressure ragulator.
€. Strainers at inlet and outie® 51 stater coil,

*REVISED SINCE LAST EDITION
PRINTED N US A

' SCOPE OF SUPPLY
! | GENERATOR AND STANDARD GENERATOR ACCESSORIES

E

7.Sight glasses in bushing circuits and waste gas
system.

8. All required piping (stainless steel) between genera-
tor, primary water supply unit, cooler unit, and valve
T&cK. Ven! pipes, drain pipes, pipe hangers snd sup-
ports not included.

8. instrumentation includes:

8. Two conductivity measuring sensors: one in
main loop, #nd one in ion exchanger circuit.

b. Four 'metering orifices for primary water flow
measurement, one in stator outiet &nd three in
bushing outlets.

c. Eightfiow transmitters with indicators, two at sta-
tor outlet and six at bushing outlets.

d. Flow meter in lon exchanger gircuit.

e. Two water pressure gauges and two pressure
switches for pump discharges and one pressure
gauge and transmitter for stator iniet.

1. Six RTD's, four in the stator iniet, one in stator
outlet and one in bushing outlet.

.g. One primary water tank ievel monitor with low
and high ievel alarm contacts.

h. Ditferential pressure transmitter toindicate pres-
sure drop across main and fine mesh filters.

i. One disl-type thermometer for measuring prim-
ary water temperature in stator coil inlet and one
in common termins: : wshing outlet.

j- Fiow meter for make-up water.
k. Waste gas pressure gauge and switch.

i. One ditferential pressure transmitter for primary
water pressure drop in stator winding.

“H. MOTOR DRIVES

1. All motors are totally enciosed fan-cooled with a
service facior of 1.15 snd Ciass B insulation. They
are equipped with grounding provision, drain de-
vices, thermostats, space heaters and oversized
gasketed conduit boxes.

2. Standard a-c motors are rated 3-phase 460 volts +
10% for continuous operation and are capable of
starting and accelerating at 75% rated voltage,

3. Slandard d-¢c motors are rated either 120 or 240 voits
274 are capable of operating with a = 15% voltage
wariation.

Supersedes Page Dated Aug. 1, 1878
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Utility Power Corporation L@A

STEAM TURBINE-GENERATORS
e03SIL e REHEAT e CONDENSING e 3-PHASE e 60 HERTZ e 3600 RPM

12

PAGE 11

CCT. 1, 1982

1

*s.

SCOPE OF SUPPLY
GENERATOR AND STANDARD GENERATOR ACCESSORIES

GENERATOR PROTECTION EQUIPMENT
1. Trips with pre-trip alarms for:
a. High liquid level in generator terminal box.
b. High absoiute generator/exciter shaft vibration.
¢. Rotor ground fault.
d. Generstor runback faliure.
2. Runbacks with alarms for:
a. Low primary water flow in stator circuits.
b. Low primary water flow in bushing circuits.

¢. High primary water temperature downstream of
coolers.

d. High hydrogen temperature.

GENERATOR AUXILIARY CABINET {GAC)

Contro!l and supervisory NEMA 12CV cabinets for the
generator anc for the hydrogen, primary water and
sea! oil supply systems including:

1. Control circuits with control switches and on/off
indicating lights {or all motors and heaters (a-c
motor starters not included).

2. Supervisory circuits with front panel-mounted indi-
cators for:

a. Percentage of CO2 in air and H2 in CO2.
b. Hydrogen purity.

¢. Hydrogen pressure.

d. Primary water conductivity in main circuit.
e

. Primary water conductivity in lon exchanger
circuit.

. Primary water flow in stator and terminal bush-
ings.

3. Supervisory circuits for liquid lavel alarm in:
a. Generator terminal box.
b. Generator housing.

c. Generator geal oil tank, deégassing tank and
prechambers.

d. Primary water tank.
4. Annuncistor, including alarms from generator auxil-

faries, seal-oil, gas and primary water systems (a-C

and d~c alarm horns for external mounting included).

*REVISED SINCE LAST EDITION
PRINTED NUSA.

5. Slgnlls for Purchaser's use consisting of:

a. Analog signais for items 2b, ¢, dand e.
b. Alarm contacts for the foliowing:
{1) tems 2b, ¢, d, e and {.
(2) itemns 3a,bandc. ’
(3) GAC failure.
{4) A-c and d-c power supply failure.
(5) items in J.4.
6. Spaca hesters.

7. interior lighting and ccnvenience outiets.

*K. MISCELLANEOUS

1. Sole plates, shims and, if required, sub-sole plates.
Sugpport plates for legging not included.

2. Removable lagging from center line to fioor.

3. Four generator frame grounding pads and shaft
grounding brushes.

4. Terminals for testing beanng encd seal housnu.y
insulation.

L. MAINTENANCE CLQUIPMENT

1. Necessary equipment for assembiing the rotor into
the armature (one set per station with duplicate
units).

2. Special devices for installing end shields, bearings
and shaft seals (one set per station with duplicate
units).

2. 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-
ment are not included. Where rzquired, such restraints
are to be applied by Purchaser and suitable attachment
provisions will be made where feasible.

Supersedes Page Dated Aug. 1, 1878




H
)

12
PAGE 12

( JCT.

1, 1982

r
utility Power Corporation ‘.@1

STEAM TURBINE-GENERATORS
FOSSIL e REHEAT e CONDENSING e 3-PHASE e 60 HERIZ e 3600 RPM

SCOPE OF SUPPLY
BRUSHLESS EXCITATION SYSTEM AND STANDARD ACCESSCORIES

*A. EXCITER
Mounted on 8 common base piate including:

1.

8.
e.

10.

(

Shaft-driven permanent magnet generator to excite
the main a-c exciter field through a thyristor voitage
regulator and provide power supply to the control
systems.

. Shaft-criven a-c main exciter with a rotating arma-

ture and stationary field winding including special
coils for sensing the main generator field current.

. Rotatihg rectifier wheels with silicon diodes, resis-

tance-capacitive circuits and fuses with visual fail-
ure indicators.

. Sole plates including shims and, if required, sub-

sole plates.

. An exciter shaft-mounted fan {or the closed-circuit

air cooling system with two coolers having finned
90-10 copper-nickel or Admiralty metal 18 BWG
tubes, Muntz metal tube sheets and steel water
boxes and designed for 85°F cooling water at &
pressure of 125 psig maximum.

. Insulated pedestal bearing(s), including insulated

oil flanges.

.One exciter housing mounted over the rectifier

wheels, main a-c exciter, 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.

¢.. Doors with locking devices at the end of the hous-
ing for access to all parts of the rotating excita-
tion system.

d. Set of internal lights, switches and convenience
outiets.

e. Make-up air filter(s).

Junction box on exciter base,

Slip rings, brush holder assembly and brushes for
centinuous rotor ground fault detection.

instrumentation

&. Duplex RTD's and thermostats for main exciter
€oid air temperatures, main exciter hot air tempera-
tures and rectifier wheel hot air temperature.

*REVISED SINCE LAST EDITION
PRINTED IN USA

Cold air temperature thermostat provided for
emergency louver control.

b. Thermocouple for exciter bearing metal temper-
atures.

c. Shaft and bearing housing vibration sensors.
G. Portable stroboscope for diode fuse inspection.

*B. THYRISTOR VOLTAGE REGULATOR (TVR)

1. TVR cablinets containing solid-state electrical con-
trol circuits for 2 channe! automatic and manual
control, breakers, contactors, siarm contacts for
monitoring failures, power supply connections,
grounding provisions, etc., including the following:

a. Powersupply for thyristors from pilot exciter with
under voltage supervision.

b. Three draw-out type thyristor sets {two required
for operation) each with pulse amplifiers and
monitoring circuits, for exciting the main exciter
field.

¢. Automatic 2 channel voltage regulstor with:

(1) Voltage measuring and control circuits.
(2) Reactive current compensation.

(3) Remotely operated, motor-driven reference
getter,

(4) Overexcitation limiter.

(5) Underexcitation limiter.

(6) Field forcing limiter.

(7) Field forcing protection circuits,
(B) Excitation buildup circuits.

(2 V/Hz limiter.

(10) Continuous matching of automatic channels
1and 2.

*(11) Manua! limitation of field forcing in case of
rotating diode or fuse failure.

d. Manual excitation control circuits for operation
during checkout and maintenance with remote
motor-operated reference setter (from channel 2)
adjusiabie from zero to full load excitation.

e. Gate control units for supplying firing pulses to
thyristors including stabilized power supply.

Eupersedes Pasys Dated Aug. 1, 1978
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STEAM TURBINE-GENERATORS PAGE 13
FOSSIL & REHEAD e CONDENSING e 3-PHASE e 60 HERTZ e 3500 RPM OCT. 1, 1982

SCOPE OF SUPPLY
BRUSHLESS EXCITATION SYSTEM AND STANDARD ACCESSORIES

4. Runback circuits (reactive lcad to minimdm). j. Exciter field cu}rent shunts.

. Connections for Purchaser's 125 volts d-c battery k. input circuits for lower/raisz commands from
supply for control of fieid breaker, power supply automatic synchronizer.

breakers, etc. I. Automation interface for closing field breaker.

. Main exciterfield breaker and field discharge ras-
istor with two-ghanne! trip system with connec-
tions for Purchaser's master trip signals, includ-
ing de-excitation circuits forinverter operation of n. Digital signals for field breaker position for Pur-
thyristors prior to main exciter field breaker trip. chaser's use. )

m.Analog signals for exciter and generator field
curvent.

. Field breaker closing circuits with speed inter-
fock to preveni excitation below 85% speed at .
start-up and automatic de-excitation when speed 2. TVR control pane! for mounting in Purchaser's con-
grops below 90%. trol room.

*REVISED SINCE LAST EDITION : - Supersedes Psge Dated Aug. 1, 1978
PRINTED M LS.A '
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3. QUESTION

b) The operation and maintenance (O&Vj cost data developed

cost for Alaskan based

for the APA/Harza review of O&M

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

+he O&M costs of a number of 200 MW power

analysis of

plants in the Lower 48, since no comparably sized units

are currently operating in Alaska. The information

obtained from this analysis of Lower L. units, which is

ion 3(d), was adjusted

presented in response to Quest

for Alaska conditions. The adjustments are also

discussed in response to Question 3(d).

Also consulted in developing +he 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 1983). 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.




L Nt e
£ ».,g.*i,,k

e

g At

D

prme

3. QUESTION

c) Documentation and detailed explanation of changes in

environmental regulations which translate 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 regqulatory

requirements between EPA's 1973 New Source Performance

‘atapdards (NSPS) and the 1979 NSPS.
At the time the Railbelt study was prepared (1582},
er plants designed to the standards of the 1979 NSPS

pow

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 naw
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

- oparating experience.

10.
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The basic difference between the two standards is

inclusion of a minimum percent reductio. requirement of

S0. emissions in the new standard. The 1973 standard

2
limited emissions to 1.2 1b SOZ per million Btu of heat

nput. The 1979 NSPS regulations now in effect require
a minimum of 70 percent removal “or all controlled
emissions less than 0.6 1b SO2 per million Btu. The
major effect of the new standaré has been to require
SO. emissions control on low csulfur coals which under

2
the 1973 standard would not have required any SO2

control.

The 1979 NSPSz/ 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 197% requirments allow the utility to bypass the

system only if the following are true:

° The system has a spare FGD module;

8 o e AL RS S i T

ot

2/

Utility Steam Generating Units,

New Stationary Source Performance Standards; Electric
44 Fed. Reg. 33580 (June 11,

1979). .

MjinH?WW¢,_¥Yf ?:m“§§§i;:lm“v_.whw~ﬂW”mrw_w,h e i
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i ° Enough modules are not available to treat the

e

kil

entire flue gas generated;

All available power is being used in the power

pool or "grid"; and

° Power cannot be purchased from neighkoring

utilities.

Because of these greater reliability requirements,

‘ Wy ) @ m

systems are not only more expensive, but are also being

maintained to a much higher level than they were in

years prior to the 1979 requirements.
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QUESTION

d) A copy of the detailed Power Authority/Harza
analysis of O&M cost for coal-fired 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 similar to
Alaéka coals. It was also considered desirablie in the
selection process to evaluate coal plarts with similar

flue gas particulate and sulfur removal equipment.
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As can be seen in the attached summary table

(Attachment 3d.1), the plants considered in the

evaluation were as follows:

° Huntington #1 (Utah Power & Light)

° Parish Plant (Houston Power & Light)

° Southwest Plant (Springfield City Utility)
° Asbury Plant (Empire District)

° pave Johnson (Pacific Power & Light)

° Hawthorne #3 (Kansas City Power & Light)

Written responses from several utilities, which serve
as examples of the survey material from which the OxM

data were drawn, are attached (Attachment 3d.2).

The differences between coal plants surveyed 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

. " ! o .il . ]iiiiiigi g "i-ﬁi

The FGD system maintenance costs are somewhat lower for
the hypothetical Alaska éoal power plant because of the
larger staff employed full time at Fhe power plant. By
having a larger full time permanent staff, the cost of
outside labor from different service organizations is

reduced.

Landfill Disposal Costs

A large majority of 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-Ebasco developed costs associated

¥

with an environmentally acceptable approach to

15.
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stabilized sludge landfill opérations. 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 parks 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). 1In 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 estimate.

l6.
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Precipitator and Baghouse Maintenance

The survey showed that a much nigher cost is associated
with particulate removal system maintenance than what
was initially assumed by the Power Authority. This
higher maintenance cost is still the subject of review
by Harza-Ebasco. The data contained in the DEIS was
derived from estimates prepared by original eguipment
manufacturers' estimates received in telephone

conversations.

Boiler Maintenance Costs

The boiler maintenance costs reflected in the survey
conform to the values obtained from boiler
manufacturers for their equipment. The number used Wwas

based upon the data obtained from the manufacturers.

Coal Handling Equipment Maintenance

The costs used in the Harza-Ebasco estimate of coal
handling equipment reflect data obtained by telephone
conversations with coal handling equipment manu-
facturers. This estimate compares favorabley to that

found during the utility survey.

Turbine Generator Maintenance Costs

The costs used for maintenance of the turbine generator

are derived from data supplied by the original
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equipment manufacturers. This estimate compares

favorably to that found during the utility survey.

Other Costs (Cooling Tower, Water Treatment,
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.

18,
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SPECIFIC UTILLTY REPORTED DATA
0&M COST ESTIMATE BACKUP 200 MW COAL PLANT

1983 $

T N == bl —

Springfield

Pacific Power

Kansas City Power

and

Light

Adjusted
Alaska Annual

Operating Utah P&L Houston P&L city Urilities Empire pistrict and Light
Characteristics Huntington #1 parish Plant Southwest Plant Asbury Plant D. Johnson Unit 43 Hawthorne #3 0&M Costs 12/
Plant Rated Capacity (MW) 415 MW 570 MW 415 MW 200 MW 220 MW 235 Kd 200 M4
e Coal HHV Btu/lb 11,900 8,600 12,000 11,500 7,800 12,000
° No. Total Staff 1253/ 1003/ 903/ 423/ 905/ 1003/ 123
o Fixed Labor Costs $/KW/yr 21.74 13.30 16.45 15.92 31.02 32.27 $59.80
o piant Ht. Rate Btu/kWh 9,883 10,400 11,008 10,542 11,101 11,949 -
o gylfur in Fuel t)) .5% 5% 3.5% 5.4% J45% 3.0% -
° Flue gas Desulfuriza-

rion Maintenance Cost 660,000t § 500,000/ § 500,000L/ s 50,0002/ s 630,000L/ s 550,000L/ 395,895
o yandfill Disposal Costs 200,000 N/ad/ n/a3/ n/a3/ n/A3/ n/a3/ ¢1,750,000
° Chem. Makeup Cost Limestone § 330,000 250,000 § 200,000 § 200,000 400,000 § 300,000 $1,102,500
o precipitator & Baghouse 910,000 $1,200,000 s 700,000 $ 500,000 $1,150,000 $ 900,000 500,000
 Boiler Maint. Costs §1,100,000 §1,000,000 $ 800,000 $ 625,000 $3,100,000 $ 500,000 $1,345,921
o coal Handling Equip. Maint. $ 800,000 $1,030,000 5 200,000622/ 3 277,000 210,000 $ 200,000%/ $ 459,500
o qurbine/Gen. Maint. Cost 350,000 400,000 § 250.000% § 220,000 $ 380,000 ¢ 400,000 § 257,000
¢ Cooling Tower Maint. Cost $ 100,000 $ 100,000 $ 80,000 N/A_l/ N/All/ N/All/ s 93,000
o yater Treatment

System COSES 300,000 § 343,000 $ 100,00019/ 140,00010/ § 420,000 § 250,000 $ 130,000

°© Lubricant Cost 50,0002/ 50,0002/ 3 50,0007/ 50,0007/ s 80,000/ N/A 56,000
o Total Maintenance Cost $4 ,800,0008/ 54 ,873,0008/ $2.aao.ood§ $2,062,000 $6,370,000 . $3,100,000 $6,303,240
¢ yariable Maintenance Cost A $1.07 . $1.29 $3.62 31, $3.93

(/MW Hr)

mrem————

Costs are annualized average per
Costs are annual maintenance est

unit for scrubber
imate for electros

Landfill 1s on-site with ponding; Haulage charges
Bottom ash/FGD sludge sold at $3.50/ton.
staffing level is per unit average for reported pl

Cost estimate 1s per unit av

, fans, ducts, and breechin
tatic precipitatot only.

were reported under $50,000

ant total which is higher.

erage, otherwise reported per unit rating.

7/ Lube oil is fo

r turbine and

generator 1lub

8/ Individual unit estimate based on multipl
9/ Pulverizers are bzll mill type.

. 10/ Boiler and cooling tower water treatment

31/ Plant has once through cooling frow lake

12/ Average O&M cost estimates

include Alaska labor rates an

g on site where multiple units exist.

annually.

Hourly rate averaged $26.00 with fringes.

rication only; palance of plant excluded.

e units at one site.

C'J;i i. Only K]
at site.

4 transportation co

sts.
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Attachment 3d.2

EXAMPLES OF
REPORTED UTILITY O&M DATA
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CITY UTILITIES of SPRINGEIELD

201 E. Central e P.O. Box 551 e Springfield, Missouri 65801 @ (417) 831-8311

July 24, 1984

Mr. L. J. Becker

Ebasco Services, Inc.

JA00, 112th Avenue, N.E.
Bellevue, Washington 98004

Dear Larry:

We hope that the enclosed information will be of use in the
FERC Licensing hearing for the Alaska Power Authoritv, Susitna
Hydroelectric Prcject.

Sheet #1, Items 1 tc 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.

1¥ further questions should arise and you feel we could be of
assistance, please feel free to contact us.

Sincerely,

Aol

Dale Hicks, P.E.
Superintendent
Southwest Power Station

ml

/‘
Enclosures
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PACIFIC POWER & LIGHT COMPANY

620 S.W. SIXTH AVENUE « PORTLAND, OREGON 97204 « (503) 243-1122

October 31, 1984

Mr. Lawrence J. Becker
Erasco Services, Incorporated
400 112th Averue N.E.
Béllevue, WA 98004

Dear Mr. Becker:

In regard to your recent request for cost estimates
relative to the operation and maintenance of a typical 200 mw
rated coal-fired power plant, I've enclosed a sumary providing a
breakdown of the estimates for each of the requested areas.

If you have any questions, please feel free to contact

Sincerely,

WCB:mis
Enclosure

TELECOPIER 2434774 « TWX 910-464-15%4

)



1) Turbine nameplte - 332 gr mw
Net peak demand (1 hr) - 347 net mw
2) Average enployees - 114
3)  Net heat rate (1983) - 12,140
4) Retrofit FG system is scheduled for operation in December 1986.
Cost projections are estimated in 1983 dollars.
a} ZLabor - 0.20 mill/kwh
¢ b) Energy - 0.07 " "
c) Material - 0.01 " "
d) Disposal - 0,12 " »
e€) Chemicals | - 0.45 " "
5) §0.02/gal.
6) Air quality 0..06 mill/kwh.
7) Unit is equipped with an air-cooled condenser - 0.03 mills/kwh.
. 8} Boiler maintenance cost (for pulverizer and fuel delivery system
only) was 0.36 mill/kwh.
9) Turbine-generator maintenance cost was 0.13 mili/kwh. Unit is
overhauled under a sectionalized maintenance cancept; therefore,
a major/minor differentiation is not applicable.
DSS/10-31-84 , -
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S QUESTION

e) Documentation of the differences in labor rates

and transportation and construction costs which

contribi+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 made for land and land rights
costs, client charges, temporary or permanent

transmission line costs, or access road costs in the

construction cost estimate. Further, waterfront and
environmental mitigation costs were understated.

Material costs were generic in the reconnaissance study

and were not based on vendor budgetary equipment

guotations.

In the subsequent estimate, Harza-Ebasco prepared brief
technical descriptions of the eguipment and obtained
budgetary quotations for this equipment. While these

values tend to verify the validity of the estimate,
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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 required for constructing
similar size (200 MW) coal plants. The estimated con-
structicn manhours were then multiplied by the

developed Alaskan union wage ratzc.

In the original estimate, Alaskan labor rates for each
craft labor category, as summarized on the Power
Authority's Susitna wage rate form dated December 17,
1981 (Attachment’Be.l) 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 Authority in its survey of all relevant
crafts. Contractor in&irect costs were then added to

complete installation costs to both estimates.

R N
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Transportation Costs

P “i

The added transportation costs are based upon barge

crating of equipment for Alaska delivery. This is

i i

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 lLower

48, were also considered.

-
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3. QUESTION

£) A copy of the studiés and underlyving data for the
APA-Harza "review of auxiliary power requirements
for coal fired power plants of similar size with
similar equipment” and “"survey of similar
operating units burning similar coal." The
informétion should include identification of

plants and units selected for both the review and

the survey.

RESPONSE

e 3 L] & 5 N L]
A rev1ew—/ was made of the auxiliary power requirements

of the six coal-fired power plants listed below:

Required Auxiliary Power
Expressed as a Percentage
Plant of Gross Plant Output

Coal~-Fired Reference Plantﬁl 10%
400 MW Sub-bituminous Coal

Limestone Electric Generating 10%
Station = Houston Light and Power
Company (2-750 MW Lignite Unit)

3/ "Review" and "survey" are synonymous in the context of
the guotations noted in Question 3(f).

4/ 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-
pituminous Coal Unit)

Killen Power Plantil - Dayton Power 7.5%
and Light (600 MW Bituminous Coal

Unit)

Somerset Plant - N.Y. State 11.0%

Electric and gas (625 MW
Bituminous Coal Unit)

Asbury Plantil 7.4%

Empire District (200 MW Bituminous Unit)

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 plants performed. This review consisted of
conversations with design engineers and power plant

operators for the plants listed.

The data on power pl.ats 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 averages approximately 2-3% for lime and limestone
systems in the throw-away technology. The auxiliary load
for wet scrubbers is 1-7?%. |

23.

o

M#ﬁp‘é

i =

i

i

l 1

‘ i

{

! {

i ] Sl

@ !

,__,,_,m&\:
TR

™

i

i

1

t

H

3

i




A

RN B e

(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 below:

Power

Auxiliary Requirement
Steam Generator 5,500 kW
Turbine Generator 250 kW
Coal Handling Systam 1,000 kW
Ash Handling 350 kW
HVAC Systems and Lighting . 100 kW
Circulating, Condensate, and Feedwater :

System Pumps 7,000 kW
Miscellaneous Pumps 1,800 kW
Cooling Towe:r, Wastewater, Make-up Water

System 500 kW
Miscellaneous Eguipment 500 kW

Total 17,000 kw

The total auxiliary power requirements shown above are
7.8 percent of the plant's gross outpu T 217 MW,
This value of 7.8 percent is below the average of about

10 percent for the three plants (Refzrence Plant,

Limestone and Somerset) for which unshared FGD and wet




n

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, (See response to Question 3(g)):
because using a low value for auxiliary power would
vield a lower (better) plant heat rate and thus favor

the thermal plant in a comparison with the Susitna

Project.
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QUESTION

g) Data to substantiate how the coal guality 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 noted previously, the basis for the License
Appiication 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 typé. TIn the DEIS comments analysis, actual
calculations were performed based upon the turbine

generator performance, coal quality and auxiliary power

requirements.

The coal guality found in +he Railbelt report was a -

general analysis for Alaska coal. This analysis is

found below!




Heating Value 8,000 Btu/lb

8-11%

Ash Content

28%

Moisture

ki Sulfur .2%

; Nitrogen .6%

\ i Ash Softening Temperature 2350°F
g§ i Solium in Ash 0.1%

| Hardgrove Grindability Index 30.

WA Ay s e

ed combustion

In the DEIS comments, Harza-Ebasco perform

calculations based upon more detailed analysis of

Beluga and Nenana field coal. The detailed coal

quality analyses are set £orth in Attachments 3g.1 and

3g.3. Analyses of the resuliing beoiler efficiencies

are found in the combustion calculations attached to

this response {Attachments 3g.2 and 3g.4). Line 30 of

these attachments provides the boiler efficiency for

burning the coal specified. For Beluga field (Diamond)

T e

coal, aﬁ efficiency of 82.70% is calculated. For

Nenana field coal, an 81.62% efficiency was calculated.

é [ . . g
' The auxiliary power requirements, as noted in response

i +o Question 3(f), are based upon a projection of the

power requirements of a typical 200 MW power plant.
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The calculation of net station heat rate 1is defined by

t+he formula found bkelow:

Net Station = Turbine Heat Rate x Gross Power
Eeat Rate 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) 7850 p4 217,500 kW = 10,322 Btu
.8270 200,000 kWH
(Nenana) 7850 X 217,500 kw = 10,459 Btu
.8162 200,000 kWH

T+ should be noted that the net effect of this change

is only a 3% difference in coal consumption for the

power plant.

28.
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FUEL - DIAMOND COAL FIELD-28% MOIS DATE:  07-Nov-da

: WEIGHT METHOD - FOSSIL FUEL - STANDARD AIRE
; (Complete Combustion Pssumed)
i ' Ultimate Required For Combustion
‘ ! fnalysis, Total Air = 100 %
| I X By Weight Unit Fuel = 2000 1b/hr
E ! s Fired 16/16 Fuel  1b/1b Fuel  lb/unit Fuel
i (1" Dry Rir Dry fir
1L 5.4 1,208 5,235 10459.24
DR 2.9 0,230 0,99 1991,72
P02 14 —_— —_— —_—
Lo 0.7 — — ——
I 'S 0.4 0.001 0. 006 12,01
i HeO z8 R ——— —
! Ash 7.9 — —— —
S 99,4k 1,439 6.236 1247297
iLess 02 in fuel (deduct)s® O 154 0.622 1244, 16
fRequired (at 100% Total Air) 1,265 5,614 11228.81

# fiir eguivelent of 02 in fuel

Wian gy B s W b Mbem e W mms i s WA e WA e S e AN e WY e et s S iy WA g WA W W mes W e M e Diek s WP e W

l :
: Required For Combustion
~ ' Tetal Air = 120.00 %
l , i 14 Dry fir Dry Rir
102 #nd Rir, Total 1.554 6.737 13474, 57
- iExcess Air i 1.123 2245,76
' iExcess 02 0.259 —— ——
] Products of Combustion
! Total Rir = 120,09 %
H 1b/1b Fuel  1b/Unit Fuel
! .
o173 1.662 333,28
iRl 0.628 1256, 38
1802 0.003 S.60
) 102 (axcess) 0.259 S18. 12
! nNe S.185  10389.21
! iWeaght, et 7.736 15472.59
iNeight, Dry 7.108 14216, 21
? " B
- # Rir at 60% relative humidity ard 80 ¥ dry bulb, or G.0132
16 of moisture per 1b dry air.
fi
i
f
i
S0
s

Attachment 3g.l




Attachment 3g.2
I COMBUSTION CALCULATION PL 5
B V1Y
PN BASED ON QUANTITIES PER 10,000 BTU FUEL INPUT T :
1 E VE
! 1 {FUEL -  DIAMOND FIELD COAL : CONDITIONS !ODRTE i
f2d ANALYSIS RS FIRED ! BY SPECIFICATION i 07-Nov-B& | ! a
‘ ) ' ' 48
! 3 ILTIMATE, % BY WT  PROXIMATE, % BY WT ITOTAL AIR L 120,00 1 b ! B
LAY C 45.40 WOISTURE 0.00 IAIR TEMPERATURE TO HEATER F i 80,00 ! ¢ | b
151 He 2.90 VOLATILE 0.00 !AIR TEMPERATURE FROM HEATER Fi 500,00 d! F
L6} 0 i4.40 FIXED CARBON 0.00 {FLUE BAS TEMPERATLRE LEAVING UNIT Fi 300,00 e
P T N 0.70 fSH 0.00 !H20 PER LB 5RY AIR LB!  0.0132 ¢ f!
18 § 0. 14 TOTAL 0.00 S g}
191 HeD 28.00 SUNBURNED FUEL LDSS % 2.00 { h !
110 RSH 7.9 {UNACCOUNTED 'LOSS & WFR MARGIN % | 1,50 1 i} -
i1y TOTAL 99, 44 IRADIATION LOSS (ABMA), FIG.20, CHAPTER 7 % | 0.80 ! 3!
112 IBTU PER LB, AS FIRED : 7,800 ! ! bR
13 ¢ QUANTITIES PER LB AND BTU FUEL INPUT JUNIT FUEL/HR! 10,000 BTU }13 ! 3
i14 IFUEL BURNED ! 2000.0 LB ! 1.28 {14 i
115 {TOTAL RIR REQUIRED ' 12479.1 LB § 8.64 {15 !
116 HD IN AIR i 179 LB 0.11 116 !
}17 {NET BRS, TOTAL } 19657.0 LB ! 10,06 1471 F
118 1H2D IN FLEL i 1078.5 LB | 0.69 118 !
119 !HeD IN FLLE BAS, TOTAL i 1256.4 LB ! 0.81 119}
120 K20 IN FLUE 5A5, TOTAL IN PERCENT ! 8.0 %! 8,02 120 i
121 iDRY BRS, TOTAL ! 14400.6 LB | 9.23 {21 | N
t i
22 LOSSES PER 10,000 BTU FUEL INPUT : ' 122 |
123 IUNBURNED FLEL BTU; 200,00 i23 }
124 {UNACCOUNTED & WFR MARRIN BTU 150,00 124 |
125 RADIATION BTU! 80.00 125 |
126 ILATENT HEAT, HeO IN FUEL BTU!  719.0t !
127 (SENSIBLE HEAT, FLUE 6AS BTU FROM FIG, 2 @ LINE e AND 20 = 57,84 BTU!  580.54 :27 |
'28 {TOTAL LDSSES BTU!  1729.55 128 !
129 ITOTAL LDSSES IN PERCENT | % 17,30 129 !
13) IEFFICIENCY, BY DIFFERENCE L 82,70 130 !
‘ ; :
1311 QUANTITIES PER 10,000 BTU FUEL INPUT : 3!
132 IHEAT INPUT FROM FUEL BTU!  10000.00 32 !
133 IHERT INPUT FROM RIR BTU!  933.93 133 !
134 IHEAT INPUT, TOTAL BTU}  10933.93 134 !
135 ILESS LATENT HERT LDSS, HeO IN FUEL BTU! 719,01 i35 ¢
136 {HEAT AVAILABLE, WAXIMLM BTU!  10214.92 136 |
137 ILESS LINES 24 & 25 # BT 115.00 137 !
138 IHEAT AVAILARLE BTU!  10099.92 138 !
{33 !HERT AVAILABLE PER LB OF FLUE GRS BTU | 1006,38 ! 139
140 IADIABATIC TEMPERATURE FROM FTR, 2 FOR LINES 20 & 39 Fi 365 ! 140 |

# NOTE: IT 15 CUSTOMARY TO REDUCE THE MAXIMUM HEAT AVAILABLE, LINE 36, BY FROM 1/3 TO 1/2 OF THE UNACCOUNTED & PFR
MARGIN PLUS RADIATION LOSSES, ON THE RSSUMPTION THAT A PORTION OF THESE LOSSES OCCUR IN THE COMBUSTION 2ONE.
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Attachment 39.3

3 : FUEL - NENPNA COAL FIELD DATE:  07-Nov-B4 |
j : WEIGHT METHOD - FOSSIL FUEL - STANDARD AIR# :
: {Complete Combustion Assumed) i

!; i Ultimate Required For Combustion H
‘ i Pnalysis; Total Rir = 100 % :
: % By MWeight Unit Fuel = 2000 1b/hr ]

{ fAs Fired 1b/1b Fuel  1b/lb Fuel 1b/Unit Fuel !

! : : H

! & Dry At Dry Air |

it C 45 1.197 3. 189 10377.00 |

4 3.6 0,285 §.236 24Tz, 48 !

PR 15,5 w——cmes i —— ]

- .~ 1.05 — e —
I‘ LS 02 0,002 0.009 17.16 |
. 1 He 26 e e —
! Rsh 8.3 —— s — ]

! Sum .65 1. 485 6.433 12855.64 |

iLess 02 in fuel (deduct)w 0. 155 0.670 1339.20 |

iRequired (at 100% Total Air) 1.330 0. 7ok 11527.44 |

1#* Air equivelent of 02 in fuel H

i Reguived For Cosbustion H

: :

i =

Total Rir = 120.00 %
0e Drv Rir Dry Rir
D2 and Rir, Total 1.5% 6. 9:6 13832.93
ncess Air S 1.133 2305.45 |
Excess 02 0.266 e e |
. . — !
Products of Combustion i
] Total fir = 120.00 % ' ;
' 1671h Fuel 1b/Unit Fuel |
i i, 6A7 3294, 00
120 0,673 1346,27 |
1802 0. GO4 8.00 !
{02 (excess) 0.266 531,34 !
N2 5. 326 10651.6¢ |
iWeight, Wet 7.916 15831.82 |
iNeight, Dry 7.243 14485,54 |
* hir at 60X relative humidity and 80 F dry bulb, or 0.0132

1l of moisture per 1b dry air.
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Attachment 3g.4

COMBUSTION CALCULATION

BASED ON QUANTITIES PER 10,000 BTU FUEL INAUT

C A e

CONDITIONS

11 IBEL - NENANA FIELD COAL ! fOBTE ! a
N P¥ALYSIS AS FIRED : 57 SPECIFICATION L O7-Nov-84 |
{3 UATIMATE, % BY T FROXIMATE, % BY WT {TGTAL AIR % | i20.00 ! b
LA C 25,00 WISTURE 26.00 {RIR TEMPERATURE TG HEWTER Fi 80,00 { ¢
RN He %60 VILATILE 34,30 'AIR TEMPERATURE FROM HEATER Fi 500.00 ! d
Y 02 14 5 FIXEG CARBON 31,20 IFLLE EAS TEHPERATURE LEAVING LWIT F i 300.00 | e
A 74 1,05 asH 8,30 iHeO PER LB HRY RIR LB | 0.0132 1 f
181 § 0.20 TOTAL 9,80 ! ! )
191 H20 26. 00 JUNBURNED FUEL LOSS i} 2,00 h
150 4 ASH 8.30 * JUNACCOUNTED LOSS & MFR MARGIN %! 1,56 ¢ i
11 TOTAL 93, 65 'RADIATION LOSS (ABMA}, FIG.20, CHAPTER 7 % | 0.80 } 3
{42 1BV PER L%, RS FIRED : 7,500 ! ' 'k
131 QI4INTITIES PER LB AND BTU FUEL INPUT JUNIT FUEL/HR! 10,000 BTU 113
114 {FUEL FURNED ! 2000.0 LB ! 1.32 114
115 ITUTAL RIR REGUIRED ! 13841.3 LB ! %11 115
116 1D IN AIR ! 1827 LB ! 0.12 116
117 INET BRS, TOTAI, ! 16024.0 LB ; 10.54 117
118 1H2D IN FUEL ! 1163.7 LB ! 0.77 118
118 1420 IN FLUE BAS, TOTAL § {346.4 LB ! 0.49 119
120 120 IN FLUE BAS, TOTAL IN PERCENT ! 8.4 %! B.40 !
124 {DRY BAS, TOTAL ! 14677.6 LB | 8,66 21
: ,

122 3 LSSEE PER 10,000 BTU FUEL INPUT ' ! 12
123 JUNBURNED FUEL BTU! 200,00 123
124 JUNACCOUNTED & MFR MARGIN BTUS 150,00 124
165 IRADIATION BTU! 80,00 125
125 ILATENT HERT, HROD IN FUEL BTV 79.20 126
1287 \SENSIRLE HEAT, FLUE BAS BTU FROM FIE. 28 LINE e AND 20 = 58,03 BTU! 611,71 127
128 \TOTAL LOSSES BTG 1837.92 a4
129 ITOTAL LOSSES IN PERCENT %! 18.38 128
130 IEFFICIENCY, DY DIFFERENCE ‘ % 81.62 130
131 " DUANTITIES PER 10,000 BTU FUEL INRUT : 131
t = "

132 IHEAT INPUT FROM FUEL BTU:  10000.00 132
133 IHERT INPUT FROM SIR BTU! 984,26 133
134 LMEAT INPUT, TOTAL BTU!  10984.26 134
135 ILESS LATENT HEAT LOSS, HRO IN FUEL BTU! 796,20 135
136 HEAT QVAILABLE, maYImm Q7Y 10188.06 136
127 ILESS LINES 24 £ 25 # ~ BTU: 115.00 137
138 JHERT AVATLARE BTU!  10073.06 38
139 IHEAT RVAILABLE PER LB OF FLUE BRS BTU } 955,51 ! 139
140 IRDIABATIC TEHPERATURE FROM FI6. 2 FOR LINES 6 § 39 Fi 325 140

b i
S A ee MR i S e MM Mgk W wam wrm we e m e man wem M e M ek e amee M mes B e M e MR e ek e e e Wi mies WA e SR e M e N wwen WS wres W aeme mier e

& NOTE: IT IS CUSTOMARY TO REDULE THE HﬁXIHUH KEAT AVAILABLE, LINE 36, BY FROM 1/3 TO 1/2 OF THE UNACCOUNTED & WFR
MARBIN PLUS RADIATION LOSSES, DM THE ASSUMPTION THAT A PORTION OF THESE LOSSES OCCUR IN THE COMBUSTION IDNE.
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Attachment 3g.4

PL COMBUSTION CALCILATION L

B S S

TR BASED ON DUANTITIES PER 13,000 BTU FLEL INPUT PN

VE VE
. 11 FUEL - NENANA FIELD COAL o CONDITIONS LODNE tal

P2 ANALYSIS RS FIRED = BY SPECIFICATION L O7-Nov-84 | !

| 3 ILTIMATE, % BY WT  PROXIMATE, % BY WT ITOTAL AIR 1! 120,00 ! b |

Lk c 45.00 WOISTURE 26,00 !AIR TEMPERATURE TO HEATER Fi o 80,00 }¢c!

15 K 3.60 VOLATILE 34,30 {AIR TEMPERATURE FROM HERTER F! 500,00 :d!

L6 02 1550  FIXED CARBOW 31.20 IFLUE BAS TEMPERATURE LEAVING UNIT Fl o 30000 ie!

LY N2 1.95 ASH 8,30 {HZ0 PER LB DRY AIR B! 001 f!

18 5 0.20 TOTAL 99,80 | : ot

191 HD 26.00 IUNBURNED FLEL LOSS 1! 200 1 h}

0% RS 8.3 HLHACCOUNTED LOSS & MR MARBIN % 150 {1}

L TETAL 9. 65 IRADIATION LOSS (RBMA), FIG.20, CHAPTER 7 % ! 0,80 } j !

{12 {BTU PER LB, RS FIRED : 7,600 : : bk

4 o 1

13 ¢ QUANTITIES PER LB AND BTU FUEL INPUT JNIT FUEL/HR! 10,000 BTU 113 !

{14 IFUEL BURNED ! 2000,0 LB ! 1,32 {14 !

115 1TOTAL RIR REQUIRED ! 136413 LB ! 9,11 115 |

116 K20 IN AIR i 182.7 LB ! 0.12 116 !

117 IWET BRS, TOTAL ! 160240 LB | 10,54 117 !

118 tHe0 IN FUEL | 1163.7 LB ! 0.77 116 |

119 1HRD IN FLLE 605, TOTAL ! 1346.4 LB | 0.89 119 !

120 {HeO IN FLUE BAS, TOTAL IN PERCENT S VI 8,40 120 !

121 1DRY BAS, TOTAL | 146776 LB ! 9,66 !21 !

122 ! LOSSES PER 10,000 BTU FUEL INPUT : ! et f

123 1UNBURNED FUEL BTU! 200,00 23 !

126 UNACCOUNTED & WFR SREIN BTUC 150,00 124 !

125 {RADIATION BTU! 80,00 125 !

126 ILATENT HEAT, K20 IN FUEL ‘ BTU! 79,20 126 1 |

127 ISENSIBLE HERT, FLUE BAS BTU FROM FIG. 2@ LINEe AND 20 = 58,03 BTU!  BILT1 1271 &

128 1TOTAL LOSSES BTUI  1B37.92 128 !

{29 |TOTAL LUSSES IN PERCENT 1! 18,38 i !

130 {EFFICIENCY, BY DIFFERENCE ‘ 41 BLER 130!

1 1

131 4 | QUANTITIES PER 10,000 BTU FUEL INPUT : 131 !

132 |HEAT INPUT FROM FUEL BTU!  10000.00 132

133 {HEAT INPUT FROM AIR BTU!  994.26 133 |

134 {HEAT INPUT, TOTAL BTU!  103B4.26 !34 |

135 ILESS LATENT HEAT LOSS, H2D IN FLEL BTU!  796.20 135

135 {HEAT AVAILABLE, MAXIMLM BTU! 1018808 135 !

137 ILESS LINES 24 & 25 ¢ BTU!  115.00 137

138 {HEAT AVRILABLE BTU! 1007306 138 |

133 {HEET AVAILABLE PER LB OF FLUE 6AS BTU | %8551 ! 139 |

140 {ADIABATIC TEMPERATURE FROM FIG. 2 FOR LINES 20 & 39 Fi 325 ¢ 140 }

# MOTE: IT IS CUSTORARY TO REDUDE THE MAXIMUM HEAT AVAILABLE, LINE 36, BY FROM 1/3 TO 1/2 OF THE UNACCOUNTED & WFR
MARGIN PLUS RADIATION LOSSES, DN THE ASSUMPTION THAT A PORTION OF THESE LOSSES OCCUR IN THE COMBUSTION ZONE.
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4. QUESTION

a) Data compiled in the APA/Harza analyses of

gas~turbine and combined-cycle nlant O&M costs,
including utility repcrted, 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:

° Anchorage Municipal Light and Power (Plant
Nos. 1 and 2)

° Chugach Electric (Beluga site)

Houston Light and Power (T. H. Wharton plant)
° Portland General Electric (Beaver plant)

° Public Seérvice of Oklahoma (Comanche station)

© Arizona Public Service Company (Santan

station)

i:;»»i i .

As an additional check on the utility reported data,

u.i —

manufacturers (GE and Westinghouse) of combustion

29.
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turbine eguipment 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.1 and 4a.2. In most instances, it was found that

utility maintenance practices coincide directly with

manufacturers standard recommendations.

The values provided in Attachments 4a.1 and 4a.2 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, rathier 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 Comments, Harza-Ebasco cbtained

an O&M cost estimate as reported by the General

Electric Company in a report entitled, "STAG Combined

30.
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Cycle Power System Operation and Maintenance"

(Attachment 4a.3).

The GE report analyzed six individual 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

xW. This compared with the Powex Authorlity's DEIS

comments estimate of $11.75 per kW.

The analysis indicated the variable cost element of O&M

expenses is strongly influenced by the following

factors:
° Frequency of starts per total operating hours
° Fuel type
° 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 three factors in

developing a reasonable cost estimate average.

31.
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SPECIFIC UTILITY REPORTED DATA g .
08M COST ESTIMATE BACKUP 200 MW COMBINED CYCLE FLANT e
1983 § o
rae
Chugach Hous ton Portland Pub. Srv. Arizona Adjusted B
Anchorage Electric Light & Power G.E. Okla. Pub. Srv. Alaska
Murifcipal Beluga T.M. Wharton Beaver Comanche Santan Average
Cost Description Plant Site Plant (300 M¥)  Plant Station Station 0&M Costs 3/
Piant Rating (MW) 160 MW 178 M 300 MW 500 MY 255 M 289 W 217 W
Plant Staffl/ 15 17 28 20 20 15 19
Fixed Laborl/
Cost $/kW/yre/ $10.93 $1.14 $7.078 $3.033 $5.94 $3.93 $13.13
Fuel Cost $1.41/106 pTu  $.25/106 BTU  $3.00/106 BTU $4.35/106 7.0 34,0 x 106
$10,323,000 $4,450,000 $52,110,000 $22,500,000 $20,953,732 $22.77" Tuu S
Plant Heat Rate 11,000 BTU 12,500 BTY 9,650 BTU 8,800 BTU 9,445 BTU 8,860 BTU - ;7
KW-Hr KW-Fir K¥-Hr KW-HAr KW-Ar KH-Hr .
Operating Scheduie 8,000 Hr 8,000 Hr 6,500 Hr 1,000 Hr 2,600 Hr 2,000 Hr 7000 Hr s
Hrs/Y¥e. Yr r Yr Yr r \(3 “Tr
Water Costs $350,820 $320,000 $200,000 N/A $11,680 N/A $354,000 B
(Injected} No Yes Yes No No No yes ;‘,
Major Overhaul
Cost (Annual) $200,000 $162,500 $500,000 $200,000 $400,000 $450,000 £275,000 g
Minor Overhaul ‘
Cost (Annualj $89,700 $70,000 $200,000 $250,000 $200,000 $300,000 $175,000
Consumables 7 o
Lube, 011, etc. $60,000 420,000 $130,000 $ 90,000 $ 65,000 $110,000 $ 80,000 " "
t R
Tota? Maintenance ) ot BN
Costs (Annual) $700,520 - $854,500 $1,030,000 $1,080,000 $1,341,680 $1,720,000 $884,000 g N\
Variable Costs : - § :
$Mu/hr $.55 $.60 $.53 $2.16 $2.63 $2.98 $ .65 g g
r'.
; >
1/ Plant staffing where units are located at large thermai fictallations was average for combined cycle piant reported by u
utility for the specific fnstallation. :_.
2/ Labor cost for Alaskan utility personnel average $36-340/hr. Lower 48 utility average was $26-3$30/hr with fringes.
3/ Average Arnual 084 Costs inciude Alaska labor and transportat?an costs.
WOTL: Intormation was tabulated from shone calls and letter correspondence with power plant personnel as documented in
Section 5 Appendices.
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SPECIFIC UTILITY REPORTED DATA
08M COST ESTIMATE BACKUP 200 MW SIMPLE CYCLE COMBUSTION TURBINE

Anchorage Adjusted
Arizona Public Chugach Commonweal th Florida 'cwer Commonweal th Municipa? . Alaska
Service Company - Electric - Edison Company - Bartow P.L. - Edison Company - Power & Light Average

Cost Description Yuma Plant Beluga Crawford S5t. Petersburg  Calumet Plant No. 1 0&M Costs 3/
Plant Rating 185 MW 340 MW 208.0 MW 222.8 M 297.0 MW 77 W 237.0 My
Plant Staff 15 7 15 20 20 7 14.0
Fixed Labor Cost!/
$/kN/yr/ $3.79 $4.9 $5.375 $14.0 $10.5 $11.636 $8.99
Fuel Cost (Annual) $2,391,000 $1,418,000 $2,037,000 $5,489,000 $2,999,000 $8,130,200 -
Plant Heat Rate
{Btu/kWMR) 14,565 18,897 16,587 13,459 16,897 22,000 -
Annual Operating ~
Schedule (Hrs/Yr) 1,800 600 500 600 600 3,200 7600
Consumables ‘
Lube, 011, etc. $ 50,000 $ 30,000 $ 25,000 $ 30,000 $ 45,000 $ 20,000 $ 30,000
Major Overhaul Costs
{Annual) $200,000 $600,000 $550,000 $650,000 $550,G00 $700,000 $120,000
Minor Overhaul Costs
(Annual) $1135,0C0 $250,000 $250,000 $302,700 $250,000 $200,000 $130,000
Total Maintenance Cost $435,000 $880,000 $825,000 $992,700 $845 ,000 $920,000 $280,000
0&M Varfabie Cost
($1 MW/hr) 1.3 $4.313 $7.92 $7.42 $4.74 $3.73 $ .4t

1/ Plant staffing where units are located at large thermal installations was average ieported by utility for the specific installation.

2/ Labor cost for Alaskan utility personnel average $36-340/hr.
3/ Average 08M costs include Alaska labor and transportation costs.
TOTE: Information was tabulated from phone calls and letter correspondence with power plant personnel as documentied in Section 5 Appendices.

Lower 48 utility average was $26-330/hr with fringes.
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INTRODUCTION

Operation and maintenance (O&M) costs tend to recetve
significant attention when comparing alternate types of gen-
eraling equipment They ref‘ect the quality of the equipment
purchased and the operational techniques of a user. The fact
1s that these costs represent a very small percentage of the
total cost for generating power and are controllable with gooo
equipment. proper attention, and good maintenance planning

The intent of this paper is to show the significant experi-
ence and data associated with General Electric STAG™ com-
bined-cycle power generating systems. These data permit a
reasonable prediction of the O&M cost of a General Eiectric
STAG combined-cycle plant.

This paper also provides an averview of the type of main-
tenance required to ensure the achievement of economica!
operation, and the high availability reliability inherent in a
General Electric STAG combined-cycle plant.

*Trademark of General Electnc Co., USA

|

PR AT

TP

AR s P




:

, AT— S — i ———— O

: ‘
E oo L pmpr———

Decivation of O&M Cost from Federal Energy Regulatory
Commission (FERC)

issued each year by the United States FERC are
consicered the best neutral sources available to show actual
production costs of US utility plants. Early each year every
electric generating utility in the United States sends reports
10 the FERC detailing the previous year's costs for generating
power for a specific site.

The report includes the type of plant (fossil stearn, gas
turbine simple cycle, gas turbine combined cycie or nuclear),

A

CALCULATION OF Q&M COST
FROM FERC REPORTS

TOTAL PRODUCTION EXPENSES $18 452,505
LE3S

FUEL 15.261,173
OdM COST $ 1,191.332

TO DETERMINE ONK A MILLS /KW-HA BASIS
DIVIDE ABDOVE 0312 BY
NET GENERATION
$1.191,322/706,469.000
a1 1,000
129 0r 1.7 WILLS/XW-MR

year installed, capacity, net generation (kW hours), fuel(s)
used, heat content of fuel and production expenses for fuel
burned, operating personnel, electrical, maintenance super-
vision and engineenng. and total maintenance (including parts
and labor). Figure 1 shows a typical FERC report with costs
outlined while Fig. 2 illustrates the method of calculating D&M
costs from these data.

[ASRL 3 ]

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 fuei costs, particularly for a base-loaded
plant, and can be predicted by the operating personnel as-
signed, based on the plant design.

O&M Cost Analysis

Fuel cost is the largest single production expense of any
lossil plant and, therefore. has a tremendous effect on the

TYPICAL
FEDERAL ENERGY
REGULATORY COMMISSICN
REPORT
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Figures 3 and 4 show the results »f a study, done by GE,
which reflect the relatively small imp <t O&M costs have on
piant cosis. These costs are leveliz 3 over a 30-year life
cycie. These data also show the relative cost advantages that
a GE STAG plant has over a conventional steain plant of
equivalent size with similar services.

The O&M costs probably will not be large enough to de-
termine what kiid of plant (combined cycle, distiliate ‘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 manutacturer's equipment is finally selected.
0O&M data are often incomrectly 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 rnore mainienance (due to thermai cycling) and in
any given yesr, the fired hours accumulaied in previous years
may dictate a planned inspection but system loads do not

require the use of the plant. Therefore, net generation is low,
while O&M costs are r* ;ively high. The development of Q&M
costs for a GE STA  _ombined-cycle plant requires a close
lock at past expe. _nce.

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 mainteriance costs achievabie with @ GE
STAG combined-cycle pliant over a five-year geriod while op-
erating in base load service and properly maintained. The

. higher cos: of maintenance in 1982 refiects 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 plam!
data were examined for the years 1975 through 1982. The
sites chosen were those where data were reported for at ieast
six out of seven years and no cther basis for selection was
used. The individual site data are suminarized by year and
location in Tables 1, Il and Hll. Figure 6 illustrates these data
and the relative portion of O&M cost compared 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 cest data per site from Table Il were
plotted against net kW hours generated on a per-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
generationtAt very low operational hours (less than 200),

this 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 M57000 STAG com-

— N
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FERC MS7000 STAG COMBINEZ-CYCLE
POWER PRODUCTION COST DATA
& SITES - 21 UNITS

O&M COST FOR GE MS57000

STAG GAS TURBINES
FERC DATA 1975-1982
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bined-cycle plants using a range of fuel qualities (mostly No.
2 distillate) wnh widely varying environments and operating
factors, the MS7000 STAG combined-cycie plant is a power
generation plant which can be operated economically in the
mid-range t 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 significant item of maintenance
costs in any combined-cycle system and, therefore, should
be put on a preventative maintenance program and opera-
tional format that wili keep costs at a minimum. This com-
ponent operates «t high temperatures while subject to
rotational stresses. General Electric’'s advances in design
technoiogy have resulted in high efficiencies based on firing
temperatures in the order of 2000 F'1093 C and metal tem-
peratures approaching 1600 F 871 C on some hot-gas-path
parts. By comparison, the associated heat recovery steam

generator (HRSG) and steam turbine operate at tempera-
tures no higher than those exhausted from the gas turbine,
around 1000 F'538 C 1o 1050 F;566 C.

STAG combined-cycle O&M costs can be estimated using
basic FERC data. Fuel type. availability. and cost have a
significant influence on the Q&M cost of any comtined-cycle
plant. The availability of low cost, clean, gaseous or liquid
fuels is most desirableFor example. bur recent estimates

ig. 9) indicatz that for a STAG 407, the O&M costs, when
operated on gas fuel in base load service will be 1.5 mills
&Wh. Crude fue! gperation wili result in an O&M cost of ap-

[éroximateky 3.0 mills’kWh. These numbers also refiect lower

than expected O&M costs for simple-cycle peaking gas fur-
Jbine plants because of the relatively iow O&M costs of the

‘,{'steam portion (unfired boiler and small steam turbine) which
£ prevides one-third of the plant output. As the quality of fuel

decreases, such as going to ash-forming or residual fuels,
decisions have to be made whether to intizlly purchase the
capability to handle such fuels or modifying the equipment in
the field.

O&M COST - MS7000 STAG
COMBINED CYCLE
FERC DATA 1975 - 1982/6 SITES, 27 UNITS

ESTIMATED O&M COST FOR GE STAG 407

COMBINED CYCLE PLANT
1983 DOLLARS, LEVELIZED/ISO CONDITIONS

ws FINED HA/TEAR 2.000 4,000 £.000
o . &M COST - MULE/KW-+N
e R e N aas 2 1.0 1.8
?
— bow s sem MRt ) a2 ans 3.0
" RESIOUAL 7.00 5.13 40
L} B \
Y g \
: ) 8711408
]
[ K]
" -t 1.8 7]
3
Y GEMIMA ION PEA LAET & 10" KRWweMR BYY1666
Figure 7 Figure 9

t
A5
1
i
it i)




—

s e

C
TABLE
FERC DAVA — MS7000 STAG PRODUCTION COSTS

-

1978 ’

e

Ty —

(INCLUDES FUEL AND O&M COSTS)

(heemremseeigremhmit ssinsuns S . .

@"\

1978 1977 1579 1980 1981 1962
No.of | Net Gen, Mills Nel. Gen. Mills Nal. Gen. Mills Nci_. Qen. Mills Net. Gen, Millg Net. Gen. Milis Net. Gen. Niilts
Utility Units | kWh > 10 kWh kWh x 10* k¥h kWh x 10° kWh | kWhx $0* k¥ih hWh x 10° kWh kWh x to* kWh kWhx 10° kWh
HL&P 8 9A2 2 58 27019 72 3,836 80 3,164 6 106 4,181 4 107 4,249 0 159 3.319.3 347
Arizcna P.S. 3 189 1 243 443 4 243 1687 328 17586 259 670 609 248 943 78 136 0
Otio Edison 2 303 4 24 2535 378 400 1 a1z 25586 48 2 — —_ 29.2 1790 172.2 262.7
258 River 4 4592 278 4778 212 JR5 3 354 1253 57.3 B8O 833 4.1 421.1 42 §51.8
JCPAL 4 1772 62 2529 325 25028 395 2640 492 2071 70.2 599.3 62.7 5830 59.9
Foit. G.E. 6 —_ — B4 N 74 5 40.4 1437 504 4 533 76.3 136 0 16.7 3523 1.9 | 27800
Cumuletive 2.111 1 201 42136 160 48577 16 4 46195 226 46198 176 4,923.1 245 3.942.3 418
TABLE W
FERC DATA — MS7000 STAG FUEL COSTS )
. 1978 1977 1978 1979 1880 1981 1982
No. 0! | Net Gen. Milis Net. Gen. Miits Netl. Gen, MRitla Net. Gen. Milte Nei. Gen. Milis Met. Gon, Mille Net, Gen. Milis
Utlirty Units | kWh x 10¢ KWh kWh x 100 kWh kWhx 10* kWh kWh x 10* kWh kWh x 10 kWh kWh x 10* kWh kWh x 109 &Wh
HL&P 8 982 2 5.1 27019 69 J.583.6 r5 3,164.6 1] 4,181.4 98 42490 145 33193 33.2
Arlzons P8, 3 189 1 228 443 .4 22 1 188 7 2568 17686 199 670 447 248 518 i7.8 570
Ohlo Edison 2 N3 4 270 2535 324 4001 330 2556 406 —_ —_ 292 1240 17.2 181.1
Salt River 4 459 2 238 4778 237 3853 N2 165.3 42 .4 88.0 58.1 41 228.1 42 1308
JCPAL 4 1772 306 2529 289 2596 331 2640 408 207.19 597 599.3 58 ¢ 5820 545
Port. Q.E, L] —_ —_ 84 1 628 404 925 554.4 48.2 763 . 622 | 16.7 219.0 1.9 | 15510
Cumulstive 21111 175 42136 144 4.657.7 142 46195 190 46198 15.0 49231 216 39423 380
TABLE {l§
FERC DATA -—— MS7000 STAG O&M COSTS
1978 1917 1978 1979 1980 1681 1982
No. of | Nei Gen. Mitls Net. Gen, Mills Net. Gen, Milis | Net. Gen. Mills Net. Gen, Mille Net. Gen. Milis Net. Gen. Milis
User Units | kWhx 108 kWh kWhx 10° | kwh kWh x $0¢ kWh | kWhx 10 UWh kWh % 10° . kWh kWh x 108 kWh kWh x 10° kWh
HL&P 8 982 2 G7 27019 03 35836 05 J.1646 18 4,181.4 08 4,249.0 1.4 3,319.3 15
Arizonas P.S, J 189 4 i5 443 4 22 iag 7 72 1756 0 670 162 248 425 178 790
Ghlo Edlson 2 3034 54 2535 54 400 1 47 2556 76 —_ —_ 29.2 550 172 81.6
Salt River 4 4592 4.0 47718 35 3853 52 1653 149 880 252 a1 193 42 427.0
JCP&L 4 1775 56 2529 36 ' 258 6 64 7640 84 207.1 165 599.3 v 41 5830 54
Port. G.E. 6 — —_— B4 1 117 40.4 512 594 4 51 76 3 738 167 1403 t9 | 12290
Cumulative 27 21114 2.6 42136 16 48577 22 46195 36 46198 26 4923 1 29 39432 38
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Residual or ash-forming fuels have a relatively large effect
on O&M costs The heavy ash content, contaminants (so-
dium, potassium, lead, etc.) always found in residual fuels
(not necessarily crudes) require fuel treatment and periodic
turbine washing and HRSG cleaning to restore power. These
items add operational expenses because of additional per-
sonnel. treatment materials, etc. i should be expectec that
when burning some residual fuels. {re O&M cost will increase
by two to three times over burning natural gas.

Overview—STAG Combined Cycle Plant Maintenance

A planned maintenance program is essential to achieving
the inherent economy. reliabiity and availability of the STAG
combined-cycle power plant.

The plan should include the following:

+ An understanding of the total plant environment
» Proper training of O&M personnel

» Regular inspections

» Adequate spare parts on site

» Operating data-collection & analysis

» Repair replacement of parts components when indi-
cated by operating data

+ Utihization of recommendations guidelines by GE

General Electric Company provides quality equipment with
maintenance recommendations for each power plant instal-
lation However. itis the owner user who has the major impact
upon the proper operation ard maintenance of his equipment.
The equipment's availability reliability are a direct resutt of
his operating and maintenance plans. A maintenance pro-
gram, therefore, which optimizes both maintenance costs and
availability is vital to the owner.

For maximum effectiveness, the owner operator shou'd
develop a general understanding of the relationship betwee.:
plant operation, types of inspections, spare parts planning.
and the major factors affecting equipment life.

Maintenance Requirements—Gas Turbine

Gas turbine parts requiring the most careful attention are
the ‘hot-gas-path” parts which include combustion liners.
transition pieces, crossfire tubes. turbine nozzles and buck-
ets. The basic design and recommended maintenance of GE
gas turbines are oriented toward:

* Maximum periods of operation between overhauls
In place, on-site maintenance
Use of available labor for all disassi=mbly inspections

In addition to the maintenance of the basic gas turbine.
control devices and turbine auxiliaries require periodic in-
spections and maintenance.

The .equirements outlired in the maintenance manual es-
tablish a pattern of pla.ined inspections and maintenance,

6

These start with very minor work at shorter intervals and
progress 10 a major inspection (overhaul) after which the cycle
is repeated.

Operating Factors Affecting Maintenance

The major factors having the greatest influence on the life
of gas turbine parts for any given turbine are:

Type of fuel
Starting frequency
Load cycle

» Environment

[ 3

' 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 pans
lives. Contaminants in a gas or distiliate fuei system, however,
can erode or corrode valves and fuel nozzles. .iquid hydro-
carbons in gas fuels must be eliminated to ensur: satisfactory
operation and low maintenance costs. The combination of
distllate fuels with ‘mpurities during transport must be avoided
or provisions for treatment must be provided. The use of
crude or residual fuels, which have high radiant energy and
are more difficult to atomize. will result in somewhat shorter

-parts hves than gas or distillate fuel. Contarminants m the form

of salts (sodium, potassium, etc.) in the fuel. if not removed.
will affect not only combustion parts lives but also buckets
and. to some degree, nozzles in the form of hot corrosion.
Contaminants in the fuel will also shorten maintenance in-
tervals. This is particularly true for liquid tuels in which dint
results in accelerated replacement of pumps, metering de-
wices, fuel nozzles. elc.

Clean or properly treated fuels will invanably result n re-
duced maintenance and extended parts life. Fuel treatment
provided by GE effectively provides protection and longer
parts lives. The treatment method varies with the type of fuel
and contaminants involved but generally consists of purifi-
cation systems for many light crudes, water wash systems
for residual and heavy oils and, when required, vanadium
inhibition systems. Fuel-handiing equipment 15 designed and
sized to meet the specific fuel characternstics. Fuel monitoring
equipr2nt is also supplied which provides simple. accurate
monito ing of fuel received at the site and delivered to the
turbine. '

Starting Frequency

Atthough most of the new STAG combined-cycle power
plant applications today are applied to base load duty (one
start per 100 hours or greater) because of their high effi-
ciency. each start and stop of a gas turbine subjects the hot-
gas-path parts o a significant thermal cycle. The gas turbine
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control systern is designed and adjusted to minimize this
eflect (therefore, these systems are less susceptible to cyclic
damage than fossil plants); however, frequent starting and
stopping does reduce parts lives.

Load Cycle

The load cycle of the gas 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 load 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.

Environment

Tho 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 abrasives 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 matenials and or protective
coatings.

KINDS OF INSPECTION

General Electric broadly classifies its types of scheduled
inspections as “stand-by", “operational data gathering”, and
“disassembly.” The “operational data-gathering™ inspections
are used as indicators of the general condition of the
equipment and as a guide for planning the disassembly main-
tenance program. These inspections are periormed during
stari-up and when the unit is running. The “disassembly”
inspections are performed when the unit is on standstill and
includes the combustion, hot-gas-path and major overhaul
inspections. They require disassembly of the turbine to vary-
ing degrees. depending upon the type of inspection.

Stand-by Inspectiens

Stand-by inspections apply to gas turbines used in inter-
mittent service where stand-by reliability is of primary con-
cemn. This maintenance includes changing filters, checking
oil and water levels, and checking calibrations. A periodic test
run is an essential pa:t of the stand-by inspection and, there-
fore, for continuous-duty, base-loaded applications, the stand-
by inspection loses its significance.

Operational Data-Gathering Inspections

A good maintenance program starts with recording infor-
mation about the equipment during installation, initial oper-

OPERATING DATA FOR OPERATIONAL INSPECTIONS
OF COMBINED-CYCLE PLANTS
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Figure 10

ation, and after each turbine shutdown of disassembly
inspection. Data shouid be taken to establish normal equip-
ment startup parameters, and critical benchmarks vs. time
recorded from the initial start signal. GE STAG combined-
cycle plants provide equipment for the automatic printout of
such gata, reducing the operational data-taking manpower
requirements. A plot of these parameters will provide a basis
for judging the condition of the control system.

Deviations from the norm help pinpoint impending trouble.
changes in calibration, or damaged components. Operating
data of this type. shown in an‘ 30. should be recorded or
printed out a nce each shift.|The data should be ana-

lyzed for abnormal frends.

The general relationship between load and exhaust tem-
peratures should be recorded and compared to previous data.
Variations in exhaust temperature spread should also be
recoraed.

Excessive power loss. resulting from deterioration of parts
or leaks, may require disassembly of the turbine in order to
restore power. Loss in performance. however, may only be
due to fouling of the compressor which can be restored by
on-line cleaning.

The vibration level of the unit should be observed and
recorded. Small changes will occur for various operating con-
ditions; however, large changes, or a continuous. increasing
trend, are indications that corrective action is required.

The fuel system should be observed for fuel use vs load.
Fuel pressure through the system should be monitored. Pe-
riodic checks should be made of the fuei quality entering 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
Borescoping

To aid in maintenance-planning and a possible reduction
of maintenance costs and longer intervals between sched-
uled turbine inspections, GE recommends borescoping of the
turbine. Borescoping can be very useful in planning future
parts requirements or repars needed, as weil as the timing
for the next scheduled inspection. 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 critical parts in
both the compressor and the hot-gas-path.

To support these inspections, GE has published descrip-
tions of the borescope technique. GE Field Engineers have
also been trained and equipped to perform borescope in-
spections and {o report and interpret the results.

Borescope inspections cannot replace the need for visuai
inspection and nondestructive testing. Nevertheless, the ju-
dicial use of this technique can reduce maintenance cost by
extending inspection intervals and overhauls to a “need-fo-
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
in establishing replacement part requirements in advance of
need. particularly for the: hot-gas-path and major inspections.
Hot-gas-path parts, visible with borescope. are descnbed in
Table IV and Fig. 11.

Combustion Inspection

The combustion inspection is a relatively short disassem-
bly inspection of the combustion finers, transition pieces, fuel
nozzles, cross-tire tubes, and retainers, spark plug assem-
blies. flame detectors and radiation shields During a com-
bustion inspection, both a borescope and visual inspection
should be made of those areas accessible by these means.
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BORESCOPE INSPECTION
ACCESS LOCATIONS

MS57001 HEAVY DUTY
GAS TURBINE

("
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TABLE IV
BORESCOPE INSPECTION AREAS

Access Location MS 7001 and 9001

Compressor Case Stages 1, 12 & 17 Stator

and Rotor

Liner & Transition Pieces
First Stage Nozzle
Leading Edge

*Fuel Nozzles Hole &
Combustion Wrapper

Turbine Case 1. First-stage trailing
edge & third-stage
buckets leading edge.

2, First-stage buckets
trailing edge &
second-stage nozzie
leading edge.

3. Second-stage nozzle
trailing edoe &
second-stage bucke:
leading edge.

4. Second-stage bucket
trailing edge & third
stage nozzle leadin |
edge.

*Use flexibie fiber-optic borescopic only

1

It is recommended that one complete set of repaire I new
hardware be kept on site to insure that units can be ref .rned
to service in the shortest possible time. Figure 12 illusirates
the section of a typical unit that is disassembled for a com-
bustion inspection. Figure 13 describes the work scogf e as-
sociated with a combustion inspection. Combustion linei 5 and
transition pieces should be replaced with new or ref.aired
parts. Fuel nozzles should be cleaned or replaced. Afti'r the
unit is returnad to service, the removed hardware cién be
inspected and repaired as necessary at a qualified ot -site
GE repair facility.

Hot-Gas-Path Inspection

The hot-gas-path inspection includes_the.combustio s in-

_spection and a visual inspectv ..ol turbing.anzzles and b ck-
“ets. The top half of the turtwne shell must be removed {or a

Tbgas path inspection. Referring back to Fig. 12, this i lus-

Figure 11

“Trates the section of a typical unit that is disassemblec for
hot-gas-path inspection, Figure 14 illustrates the type of work
scope required.

The on-site availability ot a set of combustion hardware
and first stage nozzle will minimize the inspection outage.
The parts removed can be inspected and repaired at a qual-
ified facility and retumed to the user’s inventory.
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Major inspections

Major inspections shouid be scheduled in accordance with
General Elecinc's recommendations or may be moditiet by
the results of previous inspections. The work scope of a major
inspection (Fig. 15) includes that of a combustion inspection
and in the laying open of tha compilete turbine at the fionzontal
joints, as indicated (refer o Fig. 12).

‘The first-stage nozzle is expased to the direct discharge
from the combustior process and is subjected to the highest
temperature. Normally, nozzles can be repaired several imes
te extend their ives Cenerally, the decision to repair or re-
place 1s made at the time of the previous hot-gas-path in-
spection. Similarly. a decision relative to having a set of first-
stage buckets on site for a hot-gas-path or major inspection
can be made on the basis of past inspections. Data from
previous in¢ pections help determine the rate of wear or de-
terioratiors. thereby making part life predictions more accurate
and allowving adequate ime tc plan for the next outage.

inspection Intervals

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 for 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 flex-
ibility by adjusting maintenance intervals to suit system re-
quirements, work crew avai'ability, and similar factors.

A well-planned maintenance program insures anticipating
the needs of the equipment and s tailored tc meet the re-
quirements of the STAG combined-cycle system for availa-
bility. reliability and maintenance cost GE technical direction
is available to help plan and direct the maintenance work that
will ultimately reduce downtime and labor costs.

TYPICAL COMBUSTION INSPECTION WORK SCOPE
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TABLE Y

RECOMMENDED INSPECTION INTERVALS
AND '
ESTIMATED DOWN TIME

Base Load
1 Start Per 100 or More Fired Hours

Fired Hours x 10 * &

Inspection Fuel
Estimated Down Time-Hours v
MS6001 %557001 MS2001

F.H. D.T. F.H. D.T. F.H. D.T.

Combustion G 8 64 | B ‘ &4 8 64
: D 8 64 8 64 8 64
CorR L-3 30 (-3 30 L-3 30

XP-8 64 XP-6 64 XP-6 64

H-G-P G 24 160 24 180 24 160
D 24 160 24 160 24 160

CorR 10-14 160 10-14 160 10-14 160

Major G 438 320 48 320 48 320
D 48 320 48 320 48 320
CorR 20-28 320 20-28 320 20-28 320

It is difficult to estimate the number of mianhours 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, however, such as use of an average crew of workars in
the United States with trade skill, but not necessarily direct
gas turbine experience. all parts available, i.e., no repair time,
an estimate can be made as shown in Table V,

Steam-Side Equipment

The stearn-side equipment in GE STAG combined-cycle
plants consists of the HRSG. steam turbine, pumps, vaives,

etc. and has maintenance requirements normaily reg_.red in
a fossil-fired steam piant except for the HRSG, which is un-
fired and requires substantially iess maintenance than a fired
boiler {the major mamtenance item in a conventional plant).

Like the gas turbine. the HRSG should have regular in-
spection criteria and intervals established. These criteria will
depend upon the operating cycle, load duty, water and steam
conditions and environmental factors that efiect the various
components.

One of the most important considerations for both the
HRSG and the steam turbine is maintaining proper water

- }
'y F
TABLE VI _ a{ v
- 3
HRSG's — TYPES OF INSPECTION"% . G
’ A -, é/;
Types of Inspection ~ z /l v
Systems & Components Standby Operational // Disassembly Remarxs
7
Economizer, Evaporator No Yes 2 Yes 40 | Check pumps & valves for proper
Superheater No Yes [ Yes 4O | operating steam drain for proper lev-
Steam Drum No Yes Yes §© | els: check circulating pumps for
Pumps Yes { Yes Yes . ¥ | cleanliness; record operation param-
Valves Yes Yes Yes eters; check waler chemistry twice
Gauges Yes Yes Yes per shift: check ducting & joints for
Switches Yes Yes Yes leakage. inspect tubes & repair
Duct Work Yes Yes Yes leaks: check tubes for same & de-
Expansion Joints Yes Yes Yes posite buildup & clean penodically:
Activators Yes Yes 4 Yes hydrostatic test e~ery two years. do
Dampers Yes, Yes Yes all repairs dunng gas turbine outage.
10
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INSPECTION ASSUMPTIONS

o DIRECT LABOR - MO SUPERVISION
s MO REPAR TIME - REPLACEMENT ONLY
® ALL PARTS AVARLABLE

» ALL NECESSARY TOOLS AVAILABLE

& CREWS WITH AVERAGE TRADE SRILL

@ FLANGE-TO-FLAMGE ONLY

» WNSPECTION MAS BEEN PREPLANNED

GY1ia8d

TABLE Vil
HRSG PARAMETERS

Ambient temperatures

Relative humidity

Feed water flows and temnperatures
Steam flows, temperatures, pressures
Drum pressures

Total solids in drum water

Saturated steam solids

Blow down flow

Stack temperature

Figure 15

chemistry. Successful operation of the steam generating
equipment depends on the proper control of feedwater and
operating variables to assure freedom from scale formation
and corrosion of water and steam surfaces fThe presence of

E"oxygen. oil, grease, high alkalinity should be centiruously

‘nonitored and prompt corrective action taken to eliminate
such anomalies when they occur. Silica carryover will present
a particular problem on superheater tubes and steam turbinie

:bladinag. Sampiles of water should be taken from a continuous
blowdown connection in addition to taking continuous sam-

es of the saturated steam leaving the steam turbine. Sam-
ing and determination of boiler water conditions can be
made according to the methods in American Society for Test-
ing & Materials (ASTM) special Technica!l Publication No. 148.

All boilers are susceptible 1o developing iube leaks. Al-
though the design of GE HRSG's minimizes this problem., if
such leaks do occur. they should be corrected as soon as
possible 10 preciude damage tc tubes and other elements of
the HRSG. In general, HRSG ingpections can be divided into
three types—standby. operational and disassembly.

Table VI reflects the types of inspections and general
maintenance considerations dunng these inspections. Table

VIl indicates the type of parameter data that should be re-
corded and analyzec on a regular basis on the HRSG.

Steam Turbine

‘The proper maintenance of the steam turbine in a GE
STAG combined-cycle plant is the same as that which is
normaliy required of a steam turbine in a fossil-fired plant. it
is good practice. however, as indicated in Table Vi, for a

sassembly inspection after the first year of operation to

¢ permit the internal evaluation of the unit. This inspection will
" allow time for comrective action {if needed) to be taken before

an abnormal situation progresses to impact reliability. per-
formance and or require expensive downtime, Table IX re-
flects the operating parameters that should be recorded and
analyzed on a pericdic 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
done 1o insure trouble-free operation. Shown in Table X are
the types of appiicable inspections related to the maintenance
of both o gas turbine and steam turbine-generators. Table
X! provides the tvpe of operational parameters which shouid

TABLE vill
STEAM TURBINE

Types of Inspection

Systems & Components Standby Operational Disassembly Remarks
Shells No Yes Yes Check for leakage. record perform-
Bofting . : No No Yes ance parameters, complete first dis-
Diaphragm No No Yes assembly inspection at end of firs.
Valves No Yes Yes years operation.
Lube System No Yes Yes
Bearings No No Yes
H, System When Available No Yes Yes

11
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be recorded and analyzed on a regular basis for trends tf\at E
could indicate impending problems requiring corrective action . TABL

at the next outage. STEAM TURBINE

. Parameters
STAG Combined-Cycie Control Systems

Bearing oil inlet and disZhargs temperatures

GE STAG plant control Systems are configured to provide Inlet steam pressure -

basic functions: : Steam pressure -
Extraction of first stage shell pressure 3
« Automatic manual seguencing Vibration 4

- Automatic manual process contro! Shell meter temperatures o

« Plant protection Differential expansion 2
. . Exhaust pressure or vacuum
A wide range of plant control automation may be selected Hydraulic pressure ‘
when buying a STAG combined-cycle plant. It is possible to t
stant up a complete STAG combined-cycle plant by pushing .
& single button. Numerous parameters are recorded auto- to have trained maintenance and operating personnel. Com- *

matically, totalized and or displayed. The data acquisition ponents such as sensing devices and regulating valves should
system associated with the GE STAG combined-cycle plants be inspected regularly and maintained properly. Control valves, i
will print out. upon request, those parameters which in older pressure and temperature devices. gauges. and control panels

plants had to be recorded by hand. In order to reap the should be checked monthly by qualified personnel. Downtime
benefits built into the automation of the plant, it is necessary can be reduced by having adequate spare parts on hand. =

T

TABLE X .

INSPECTION TYPES AND GENERAL REMARKS
FOR THE INSPECTION OF GENERATORS

e TR A SRR SRR

@

Types of Inspection

Systems Standby Operational Disassembly | Remarks
Gas Turbine Yes Yes Yes Check for leaks; record performance
Steam Turbine Yes Yes ' Yes 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 polarizaiixn tests should
aiso be performed. Some manutac-
turers may recommend field removal
at this time. Future inspections will A
depend upon usage and deteriora-
tion of performance parameters. Dis-
assembly inspections should be
performed while the gas turbine or
steam turbine is undergoing an ex-
tended outage inspection.

Controls (Panels’Consoles)

Station Yes Yes No Check for proper functioning; replace

Gas Turbine Yes \ Yes No cards and‘or devices not functioning

HRSG Yes Yes No properly: troubleshoot as required:

Steam Turbine Yes Yes No vacuum cabinets periodically; check
controls for calibration at least once
a year and more often when
possible,

12 i
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TABLE Xi
GENERATORS

Parameters

Output voltage

Phase current

VARs

Field voltage

Field current

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 temperature
Generator armature winding iemperature
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 equipmen! 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 cost. The benefits, however, of using proper
maintenance, pla:ning, and equipment with trained person-
nel and using adequate operating procedures far outweigh
the cost invoived. Proper maintenance will provide maximum
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 cos!; while on heavy fuels, the costs are
somewnhat higher. At the current cost of fuels, however, the
efficiency and availability advantages 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 performance.
General Electric personne! will be pleased 1o provide addi-
tional information or assistance in the developmant 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
Btu/lb
Btu/lb
*C

*C

cm3
cm3

*F

ft

f12

F23

f13

ft-1b
ft-ib
ft/min
ft3/min
ft3/min
gal
gal/min
hectares
hp (U.S)

The following is a list of conversion factors most
commonly used for gas turbine performance.

To

hectares
kg/cm?
Ibfin.?
atm
Ibfin.2

J (joules)
kcal
kcal/h
kJd/h

W (watts)
kcallkWh
kJ/kWh
kcal/kWh
kJ/kKWh
kcal/kg
kJ/kg

°F

K

ft3

in.3

*C

m

m?2

I (liters)
m3

Btu

kg-m
km/h

iIs
m3/min

CONVERSION FACTORS

Multiply By

4047 x 10-1
1.0333

1.47 x 107
9.869 x 10~
1.45 x 10°
1.055 x 10°
252 x 101
2.520 x 101
1.0548

2931 x 107!
3.379 x 10°7
1.4148

25198 x 101
1.0548

5555 x 10~ !
2.3256

(°C x9/5) + 32
°C + 273.18
3531 x 10-°
6.102 x 10-2
(°F-32) x 519
3.048 x 01
9.29 x 10-%
2.832 x 107
2.832 x 10-2
1.286 x 10~ 3
1.383 x 10~
1.8288 x 10~%
4.720 x 10-1
2.832 x 10-2
3.785 x 10-3
6.308 x 10-2
2.471

7.457 x 10~

To Convert

hp (U.S.)

in.

in.

in2

in. of mercury

in. of water
(at 4°C)

in. of water
(at 4°C)

J

kg
kg/cm?
kg-m
kg/m?3
km

kW

mile (statute)
tons (metric)
tons (metric)

=E==s=

mvses—
e A——————

To

hp (metric)
cm

mm

mm?2
kglcm?

kg/cm?

ib/in.2

Btu

ib
Iblin.2
ft-1b
Ib/ft3
miles (staiute)
hp

ft3

g
kglcm?
Fa
kg-m?
ft3/s
galls

ft

2

13

kim

kg

ib
Btu/h
Btu/min
ft-ibls
hp

Multiply By

1.014

2.540

2.54 x 10
6.452 x 102
3.453 . 10~2

254 x 103

3.613 x 10-2

9.486 x 10-*4
2.2046

1.422 x 0!
7.233

6.243 x 10-2
6.214 x 10~
1.341

3.531 x 10~°
4536 x 10
7.03 x 10~°
6.8048 x 10°
4214 x 10~
5886 x 10~
4.403 x 103
3.281

1.076 x 10!
3.531 x 10°

1 annn
LU

1.0 x 103
2.205 x 10°
3.4129

5688 x 10-2
7.378 x 101
1.341 x 10-3
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1983 GAS TURBINE REFERENCE LIBRARY

GER-3400  STA 3 Combined-Cycle Operating Experience GER-3421  Advanced Materials and Coatings
GER-3401 STA 5 Combined-Cycle Product Line GER-3422 GE MS700] Heavy-Duty Gas Turbine
GER-3402 STAG Combined-Cycle Plant Engineering and GER-3423  Electric Utility Gas Turbine Applications

Construction Managemcm GER-3424  Aircraft-Derivative Maintenance Practices
CER-3403 S'?yTleTt.‘r‘:: bies for STAG Combined-Cycle Power GER-3425  GE LMS000 Aircraft-Derivative Gas Turbine

Svstemn

CGER-3404 D e yeam Generators for STAG GEX-3426  GE Mark 1V SPEEDTRONIC Control System
GER-3405  Contols for STAG Combined-Cycle Plants GER-3427  GE Data-Tronic Information and Control System
GER-3406  STAG Combined-Cycle Pox r Systems Reliability GER-3428  Fucls Flexibility in Heavy-Duty Gas Turbines
GER-3407 STAG Combined-Cycle Power Systems Operation GER-3429  Mexting the Quality Commitment with Experience

and Maintenance and Technology
GER-3408 STAG Combined-Cvcle Fuel Flexibilits and GER-3430 lndusxri'al, Gas Turbine Cogeneration Application

Economic Evaluation ] Considerations
GER-3409 STAG Combined-Cvcle Plants in Power Generation GER-331} GE LM2500 Aircraft-Derivative Gas Turbine System

Planning Analysis GER-3432  GE MS9000 Heavy-Duty Gas Turbine
GER-3410 Cogg;n;i-igyde Repowering Mechanicy and GER-3433  Application of Gas Turbines in the Process Industry
GER-3411 STAG Combined-Cycle Svsiem Economiss GER-343  Revent Developments and Design Philosophy for

. . - ) Heavy-Duty Gas Turbines
GER-3412  Heavy-Durs Gas Turbine Maintenance Practizes
) GER-3435  GE Gas Turbine Multiple<Combustion Systems

GER-3413  GE MS600! — Heavy-Duty Gas Turbine
GER-34}4  Gas Turbine Parts and Performance Update GER-3436  Project Management Concepts
GER-2415  Gas Turbines in Mechanical Drive Applizations GER-3437  Performance Chara:teristics
GER-3416  GE Compressors for Pipeline and GER-3438  Liquid Fuel Treatment Systems

Process Applications GER-3439  Coal-Fired STAG Combined-Cycle Applications
GER-3418  Generators for Gas Turbine Applications L . .

GER-345]  Legislation and Regulations Affecting
GER-3419  Gas Turbine Inlet Air Treatment Cogeneration
CANADIAN GENERAL ELECTRIC COMPANY GENERAL ELECTRIC COMPANY
1800 Eglinton Avenue, East internationa! Trading Operations
Scarborough, Ontario, Canada £70 Lexington Avenue
New York City, New York 10022 USA
GAS TURBINE DIVISION
GENERAL ELECTRIC COMPANY
SCHENECTADY, NEW YORK 12345 USA
GENERAL @3 ELECTRIC =
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4, QUESTION

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

iy

i : i

notably reflected in the Alaska utilities' practices
regarding the repair and refurbishment of combustiocn
turbine replacement parts. In the Lower 48;‘utilities
regularly rely on the original equipment manufacturer

to provide these repairs. 3

The Alzskan utilities contacted were Chugach Electric

Association, and Golden Valley Electric Association,

G EeRST

and Anchorage Municipal Light & Power Company.
ig Anchorage Municipal Light & Power Company reported

replacement and repair of the following combustion

turbine parts through their own in-house repair

!f capabilities: 1
{
i

: 32.
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c Combustion liners and transition pieces

° Compressor stationary blading components
° Hot parts stationary components
© First and second .Stage nozzle repair

parts through in-house

wn
)

Replacement and repair of the
practices accounts for approximately 50 percent of the
total cost of each combustion turbine overhaul, wiﬁh
in=house repair generally iess costly than manufacturer

b AR L Lo

repair. Also, in-house repair is normally a fixed cost

while manufacturer repair is gérﬁéilg 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
taking this in-house repair functisn ints account.
Assuming a simple cycle unit coperates at a 20 percent
plant factor, total (fixed plus variable) O&M ccsts
would be reduced by about 27 percent due to in-house
maintenance. A reduction of about 19 percent would |
occur for a combined cycle unit assuming an 80 percent

plant factor.

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

I
H

Authority's DEIS comment was based on informal contacts

with turbine manufacturers. Subsequently, formal

documentation was requested from GE, which resulted in
i§ some minor revisions of the original déta. These
M revisions are found in the attached letter to Ebasco,
l§ éated October 19, 1384. (Attachment 4c.l) In that

letter, GE documents the heat rate of the simple cycle,

ISO ratings and auxiliary loads for both simple and
lf combined cycle units. Since the basis of the letter is
B expressed in lower heating values than those used in

the DEIS comments, the following corrections must be

i

i ‘hﬁ."
4
.

1

i

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 rating

would be approximately 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 Factoxr Heat Rate (MHV)

7,620 p 5 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 output of the power plant will not be as
- efficient. New performance calculations at 33°F have
pot been completed for the combined cycle, 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 favors
the thermal alternatives in a comparison with the

Susitna Project.

35.
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4, QUESTION

d) A copy of the Alaska Public Utilities Commission ruling
requiring a 20-year life for combustion turbines and
justificaticn f£or a 40-year life for transmission
facilities.

RESPONSE

There is no formal Alaska Public Utilities Commission
(APUC) "ruling" requiring a 20-year useful lifz for
combustion turbines. The Power 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 40 years

for use in Susitna economic analyses.

38.
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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 éiscussed 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

39.
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desireable for Susitna. The Power Authority recognizes
the need to have an adequate staff on-site during the
initial start-up and shake-down period for the Susitna
power plants. However, after an estimated four-year
break-in period, it will be desireable to move the
Susitna operations center to a location 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 cor

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.

40.
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With respect to Attachment 5.2, labor costs for Power
Transmission and Townsite Operations are estimated
based on the staffing shown in Attachment 5.3 and the
annual costs shown in Attachment 5.4. The expense
estimates for Power Transmission and Contracted
uSerVices are unchanéed 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 additicnal amount represents an allowance for

special contracted services estimated on the following

basis:
© crew of 10 workers;
V2 average annual cost of $60,000; and
° 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 reducticn i initial staffing

requirements on~site. In Attachment 5.2 eventual

41.
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expenses for Townsite Operaticns are estimated to be
the 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
operétion 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 tc replace community facilities 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.




TABLE D.5:

Power & Transmission Operation/
Maintenance

Contracted Services
Permanent Townsite Operations

Allowance for Environmental
Mitigation

Contingency

Additional Allowance from 2002
to Replace Community Facilities

Total Operating and Maintenance
Expenditure Estimate Power
Development and Transmission
Facilities

(1) Increﬁéntal

Attaclhment 5.1

SUMMARY OF OPERATION AND MAINTENANCE COSTS

1

WATANA DEVIL CANYON 52 =
($000's Omitted) ($000's Omitted) g
Expense Expense ;
Labor Items Subtotal Labor Items Subtotal i
5330 990 6320 1920 500 2420
- 300 900 -~ 480 480
540 340 880 120 80 200
- - 1000 1000
-- -- 900 500 "i
400 200
WATANA 10,400 DEVIL CANYON 2,800 -
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SUSITNA HYDROELECTRIC PROJECT
OPERATION AND MAINTENANCE COST ESTIMATES
($1000/yr)

Initial 2/
Devil Canyon—

Attachment 5.2

Eventual
Total Project

Power Transmission

2/

Contracted Services™

Townsite Operations

Environmental Mitigation

Contingency (15%)

" Total, January 1982

dollars

Escalation to
1983 dollars (6%)

Total, January 1983
dollars

Labor Expenses Subtotal

Labor Expenses Subtotal

Labor Expenses Subtotal

990
900

180

4920
900
805

1000

1045

8040

480

8520

625 500 1125
480 480

400 55 455

310

2370

140

2510

For first 4 years of operation of each development.

2470 990 3460
1050 1050

285 180 465
1000

895

6870

410

7280

1/
2/ Includes annual maintenance services, major maintenance overhaul, helicopter service, and road
maintenance.
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Superintendent
Assistant

Chief Admin.
Clerk/Typists

Operators
Maintenance
Line Crew
Townsite

Subtotal

Total

PROPOSED PROJECT MANPOWER

Initial

Attachment 5,3

Eventual

Devil
Watana Canyon Willow

Site Willow

1
1 1
1
3 2
21
25 8 1
5
11 7 .
80 7
87

1
1
1
1 3
14
171
5
5
24 25

49

1/ With support of 10 technicians on site about 3 months in

each year

included in contracted services.
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SUSITNA QOPERATICN AND MAINTENANCE LABOR COSTS
BASIS FOR REVISED ESTIMATE

Attachment 5.4

Staffing Pecuirements & Associated Costs

Anma1d/ Initial Eventual
Position Cost R STO00/vE. o S1000/7%.
Power Transmission
Superintendent $5€,000 1/ = 2/ 56/ - 1 13
Assistant 47,500 1/1 47.5/47.5 1 7.5
Chief/Admin. 35,0008/ 1/ - 35/ - 1 35
Clerk/Typist 22,500 3/2 67.5/45 4 90
Operators
Chief 48,000 1/ - 48/ - 1 48
Shift Operators 40,000 20/ - 800/ - 13 520
Plant Maintenance 50,0008  26/8 1,300/400 18 900
Line Crew 51,000/ 51 - 255/ - 5 255
Salaries and Wages  58/11 2,609/492.5 44 1952
Allowances (15%) 391/ 75 263
Overtime (10%) 300/ 57.5 225
3300/625 2470
Townsite
Security,
Tire Protection,
Paramedic, 6/
Was ehouse 45,0008 11/7 495/315 5 225
Salaries and Wages 11/7 495/315 5 225
Allowarices (15%) 74/ 48 34
Overtime (10%) 56/ 37 26
Labor Total £25/400 285
35

Staffing Total 87

otherwise noted.

2/ "/" distinguishes Watana/Devil Canyon.

3/ New position created for this estimate.
4/ License Applicat’on value = $47,250.
5/ License Xpplication value = $50,750.
§/ License Application value = $47,250.

1/ AmnmlcostsaretkesareastknseusedintheﬁoenseApplicatimexceptas
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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 contained 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:

° Estimate the projected Railbelt generation
requirements for the year. This net genera-
tion will comprise 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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e Assume a heat rate that will apply to the

gas-fired .plants (Btu/kWh).

° 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
vears 2003, 2004, 2005, and 2007 differ bv 0.1 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
Julf 1983 License Application submission. Carrently,
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 genération 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 system by OGP and the resulting consumption

figures are therefore more realistic.

The current estimates of natural gas consumption are
presented in Attachment 6.1. As an example of the
relationship between these figures and the OGP
analysis, the basis for the 23.2 billion cubic feet
(Bcf) assumption for the ;Without-Susitna" expansion
plan is found on page 7 of output LJIN10206 of Appendix

1, Part B of this sukmittal.
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Attachment 6.1

CONSUMPTION OF COOK INLET NATURAL GAS

Consumption for years 1993
Without-Susitna run reporte

.Consumption for

Electric Generation =

1/

(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
18.7
19.6
20.5
21.5
22.6
14.5
15.5
16.7
17.4
11.5
13.0
13.8

fod fed pt
OVHIdHPHFHOWO
L ] o L) L ] . [ [ ] L ] [ ]

O W B WON UL

3

Comments on the DEIS, August 1984.
1994 through 1992 based on a supplemental OGP run made

for this purpose.

through 2020 from OGP
d in Alaska Power Authority

Consumption for

.
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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.l and
7a.2. These include the general site plan (Attachment
7a.l) and dam embankment typical‘crcss section

(Attachment 7a.2). No geologic reports are known to

exist for the Johnson site.

i
5
,

Eitc oy X

LR T

A AT




':;"o
W
<
x‘,’
>
’bo »%
° POWERHOUSE
" CREST EL. 1490’ COFFERDAN ———»
%
(~]
LEFT ABUTMENT
—_— COFFERDAM

INTAKE CHANNEL

¥
s

NORMAL MAXIMUM W.L. EL. 1470

s

JOHNSON-ALTERNATIVE
HYDRO SITE

- ¥ ,

AGALE 1° 1000’

FIGURE. §

WA > M.

DISCHARGE CHANNEL

SO

ERTEERT - %

RIGHT ABUTMENT

-

T°®/. JIUDWYDOEIJY




s o w'wvm_ m m‘“‘ o PEF R SEYES

oy —— = i I G S i :
;
% )'o ‘50 %
% o
S\
% DISCHARGE CHANNEL
. " P
i S SPILLWAY
. 2 POWERHOUSE DAM AXIS
Pt . CREST EL. 1490° COFFERDAM ———=7 | -
. f 9,
§ 5
i i LEFT ABUTMENY RIGHT ABUTMENT
L - COFFERDAM
o B INTAKE CHANNEL
« . A bt
5, NORMAL MAXIMUM W.L. EL. 1470° >,
¥4 5
r')
a
9 h
v
| 2
JOHNSON-ALTERNATIVE ALASKA POWER AUTHONTY r ;;
HYDRO SITE S e e 2 &
| 3CALE 1* 1000° ‘ ' ’ g
E
! D
o FIQURE. § o =
. ——— e 5 l-"' ct
o
.—J
" B ™ — < e 3 2 5 3

o

i

s




NORMAL MAX. WL
(AS INDICATED ON PLAN)

It

RIPRAP

COMPACTED PERYiOUS

GRAVEL SURFACE

E CREST ELEVATION (AS INDICATED ON PLAN]}
5

GROUND SURFACE —————— .
e

-~

-
-

___/
TOP OF ROCK

TOP OF SOUND ROCK

DAM_CROSS SECTION

ALTERNATIVE HYDRG SITES o 1B 300
r f
TYPICAL DAM SECTION m

W TGN TS

T A S TIOT T T Y T T Y R

Z B/ Juaumyyoriay




b)

I

+

T——
% w

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 RESOP computer mcdel 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 mcdel can

simulate the operation of one or two reservoirs.

Attachments 7b.1 through 7b.5 transmit the requested
opération simulation data for the Snow, Keetna. Browne,
Chakachamna, and Johnson developmencs, respectively.
The attached data support Table 18 of Appendix II of
the Fower Authority's DEIS comments. As discussed in

those comments, the results of the threé different

47.
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arrangements are guite similar. Hence, data for the

base case only is provided.

The simulation data provided for each project is

organized &z follows (refer o 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 generatiocn criteria (system demand,

monthly and annual)

Output Data

8. Turbine discharge (total from powerhouse)
9. Energy production
10. Post-pr:i=act flows downstream of project

11, Summary % project capability and energy

48.
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simulation arrangements are quite similar. Hence, data

for the base case only is provided.

i
The simulation data provided for each project is
§ g organized as follows (refer to Attachment 7b.1):
i gt Input Data
lr 1. Natural Streamflow (monthly)
5 2. Evaporation (neglected)
! 3. Reservoir area-volume and tailwater rating :
4.  Powerplant characteristics ?
l 5. Operation constraints (rule curve) E
i { 6. Release constraints (natural streamflow i
5 E ) and required monthly minimum) i
i ¢ E 7. Eneray generation c¢riteria (system demand, 4

monthly and annual) :

Output Data

8. Turbine discharge (total from powerhouse)

2 5l

9. Energy production

A

10. Post-project flows downstream of project

) “ 11, Summary of project capability and energy
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Attachment 7b.1
Page 1 of 8
® e - e e e e o e et e et » .
1) SNUm ALTERNATIVE HYDRO PROJECY__ __ NSD YEAR 2010: 6444 GnH Talie /8 Saew P
™ RESPONSE TO DEIS REVISED FLOW DATA RATED "TAPACTTY 100 Mn
® INPUT_DATA FOR_SNOW ,__ TINPUT
NATURAL STREAMFLOW AT DAMSITE
e '
YEAR OCT NOV  DEC  JAN FEB  MAR APR  MAY  JUN JuL  AUG  SEP
® 1948 640, 490, 306, 56, 40, 25, 60, 493, 1835, 2342. 1365, 444,
1949 as6, 137, 33, 16, i2. 6, o8, 337, 1181, "971, 1388, 1509,
1950 310, 435, 173, 39, 23, 21, 23, 204, 1439, 2i08, 2219, 1238,
9 1951 21¢., 45, 21. 17, 12, 2. 3i, 306, 1055, 2509, 1411, 2058,
1952 170, 83, 4t, 20, 17, 16, i3, 79, 1064, 2103, 3473, 1709,
1953 877, 6588, 195, 78, 48, 29. 11t, 913, 3568, 3018, 2226, 1012,
® §954 816, 12>, S, 34, 23, 18, 33, 565, 1555. 1702, 1682, 667,
1955 018. 336. 9“. “b. 23. 17. 200 222- 10560 303‘“. ‘5590 918. m
1956 152, 52, 26, 23, 16, 16, 35, 349, 823, 1970, 2173, o917, 7
Y 1957 {06. 86, 78, 28, 24, 26, 49, 456, 1934, 1595, 1667, 2359, \k,;///
1958 723, 466, 95, 67, 32, 23, 135, 502, 2234, 2031, 1910, 417,
lqsq, 2‘1. 108. SS. 300 2‘. 18. 595 663- 23[3. ‘663. l“OOC 310' ¢
& 1960 285, 173. 85, 4%, 39, 25, 37, 1247, 1828, 2200, 1564, 72V,
. 1961 298, {80, 233, 334, 96, 34, 48, TIS, 1970, 2547, 1495, 114y,
1962 270, 123, 42, 31, 21, 15, 15, 2717, 1581, 2028, 1289, S04,
9 1963 152, 359, 78. 36, 35, 41, 31, B89, 1074, 2351, 1516, 1USS,
1964 364, 90, 107, 60, 38, 22, 132, 262, 2486, 1995, 2046, 828,
. 1965 359, 1197, 113, 19, 34, S3, 133, 269, 1130, 2050, 1%565. 1350,
(7 Y 1966 337, 74, 50, 3b, 23, 22, 48, 2u7, 1828. 2023, 2301, 2105,
19647 S37, 175. S6, 30, 26, 22, 30, 396, 1561, 1747, 2051, 34le,
1948 448, 1S1, 102, 68, 61, 86, 4}, 653, 1418, 3851, j464, 526,
> .1969 134, 95, 34, 16, 22, 23, &b, S%6, 2425, 1920, 755, Ol6,
1970 2564, 373. 355, 113, 111, 93, 79, 448, 1316, 1892, 1775, 518,
1971 4B, 658, 90, 31. 24, 23, 25. <216, 1668, 2968, 2639, 1006,
» ___1972 351, 19 490, 19, 13. 17. 14, 174, 802, 1899, 1754, 988,
1973 288, 91, 45. 26, 20, 20, 35, 402, 1056, 1743, 1235, b&47,
— 1978 153, 59. 38.  2b, _ 19. 18, 49, 392, 1460, 27i2. 1R73. 1543,
®
° NET RESERVOIR EVAPORATION, INCHES //fi;\\
OCT NOY DEC JAN FEB MAR APK  HAY JUN JUL AUG  SEP Lo
o — 0.0 0,0 0.0 2.0 _ 6.0 0.0 0,0 0.0 0.0 ¢.0 0.0 0.0
—RARRARARk RESFRYNIR DATA ARARRAKAR xanr TAJIWATER DATA #&ax
ELEVATION YOLUME ARFA DISCHARGE ELEVATION
® ____(FI:M3L)  _(ACRE=FEET) _(ACHES) _(CES). (FT4MSL)
o " iszo.o PO ' PR | PO e O 500,00 .
{ 000,0 1040, 0. 1000000, 500,0
10500 6000, 0. 0, 040 //<:;\\
12 1100,0 17040, 0. Ue 0.0 \\i;z//
o 114049 Ho0u0, 0, O, 0,0
10 1170.0 96000, 0, 0. 0.9
’ 119¢.0 140000, . G,  _ 9, 0,0
1200,0 179000, 0. 0. 0.V
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THE RATED HEAD 1S 620,0 FT,
____JHE_RATEQ. CAPACLIY I3 _ 63,0 MW, ___ R )

Attachment 7b.1
Page 2 of 38

THE HEADLOSS I8 0,046 TIMES TVHE HEAD

THE GENERATOR EFFICIENCY IS 0.980
THE TRANSFORMER EFFICIENCY IS 0,990

T

SRRARSRARRARRAARARR PONERPLANT DATA, 1 UNITS RARANRARKRARAARAARARR

N
1

NET HEAD PLANT CAPACITY EFFICIENCY |

{XRATED) (FEET) (MW} (X RATED) _ TURBINE PLANT L./ able 1§ Swovo P2
0.750 - 465,0 38,4 0.628 6.880 0.854
0.800 496.,0 427 0.698 0,888 0,862
0,850 $27,.0 47,0 0.769 0.894 0.867
0.900 558,90 51.6 0,844 0.900 0,873
0,350 589,0 56,3 0.921 0,905 0,878
‘ 1,000 620,0 . 6i,.1 1.000 0,910 5.68%
1,030 638.6 63,8 1,043 0,908 0.881
5.060 657,2 66 .4 {.080 0,906 0.879
1,100 682,40 70,0 1,145 0,903 0,876
1,150 713,0 74,5 1.219 0,900 0,873

L 22X

RESERVOIR OPERATION CONSTRAINTS
MAXIMUM RESERVOIR ELEVATION

OcT  NOV _ DEC  JAN FEB  HMAH  APR  MAY JUN  JUL  AUG
{200, 1200, 1200. 1200, 1200, 12060, 1200, 1200, 1200, 1200, 1200,

.
]

)

RULE CURVE ELEVATION

ocrt NOV DEC JAN FEB MAR APR MAY JUN JuL AUG

1198, 1193, 1183, $171, 1157, 1543, 1119, 1125, 21145, 1179, 1193, icuo,

(

MINIMUM RESERVOIR ELEVATION

ocy HOV DEC JAN FEB MAR APR MAY JUN JuL AUG

joso, 1050. 1050, 1050, 1050, 1050, 1950, 1050, 1050, 1050, 1050, 1050,

RESERYVOIR RELEASE CONSTRAINTS

ocY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
MINIMUM CONSUMPTYIVE RELEASE

0_. 0. oo oo ot 0. OQ 00 00 0. 00

' MINIMUM NON-POWER RELEASE
0CY _NOV OEC JAN FEB MAR _APR __MAY  JUN  JUL _ AUG

0. 0, 0. 0. 0 0. 0. 0. 0. De 0.

o i s s e o s R s e Sy A
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o rt— 9 ———— A —— bt § b & v e By w

DOWNSTREAM RELEASE CHITERIA

R T RS i 2 e

® ;
, PRE~PROJECT FLOWS AT BELUW DAM ‘ A
12 YEAR OCT NOV DEC JAN FEB MAR APR ~ MAY JUN ' JUL  AUG  SEP o
@"_ 1948 640, 490, 306, Sbs. U0, 25, 60, 493, 1835, 2342, 1365. 444,
1 {949 466, 137, 33, 16. 12, 16, 28, 337, i181, 1971. 1388, 1509,
% 1950 310, 435, 173, 39. 23, 21, 23, 204, 1839, 2108. 2219, 1238,
®* 1951 216. 45, 21. 11. 12, 12, 3t. 306, 1055, 2309. 141i. 20584,
7__ 1952 170, 63, 41, 20, §7, 16, 13, 19, 1064, 2401, 1473, 709, e
¢ 1953 877. 588, 195. 78. 48, 29, 111, 913, 3568, 3018, 2226, 1012,
@ __ 1954 816, 125, S, 34, 23, 1B, 33, SbH, 1555, 1702, 1682, 667,
47 |95 418, 336, 94, 46, 23, 17, 20, 222, 1056, 3034, 1659, 978, //’““\\
3 1956 152, 52, 26, 23, 18, 16, 35, 349, 823, 1970, 2173, 97,
® 1957 106, 86. 78, 28. 24. 26, 49, 456, 1934, 1595, 1667, 2359, K\Egl/}
1958 723, 466. 95, 67. 32, 23, 135. 502, 2238, 2031, 1910, 417, )
1959 211, 1vB, 55, 30, 21. 18, 59, 663, 2318, 1663, 1400, 370, ' ’
o 1960 285, 173, 85, 45, 39, 25, 37, }287, 1828, 2260, 1564, 720,
1961 298, 180. 233, 334, 96, 34, 48. 7175, 1970. 2547, 1895, 1141,
1962 270, 123, 42, 31l. 21, 15, 15, 277, 1581, 2028. 1289, S04, Tabl 13 Swneo P 3
"} 1963 152. 359, 718, 36. 35. 43, 31. 389, 1074, 2351, 1516, 1055, '
A 1964 384, 90, $07, 60, 3B, 22, 132, 262, 2486, 199%, 2040, 628,
1965 359, 197, 113, 79, 34, 53, 133, 269, 1130, 2050, 1565, 1350, ‘
) 1966 317, 71, 50. 36, 23, 22, 48, 247, 1828, 2023, 2301. 2105, ‘ B
1967 537, 175, 56, 30, 26. 22. 30, 396, 1561, 1747, 2051, 3416,
1968 448, 151, J02, 68, 61, Bb, 4l, 653, 1418, 1851, 1464, 520, . :
o 1969 134, 95. 34, 16, 22. 23, bb. 556, 2425, 1920, 5%, Si&, i ‘
' 1970 2564, 373, 355, 113, 1ij. 93, 19, 448, 1316, j892, 1715, STH, : i
1971 148, 658, 90, 31, 24, 23, 25, 216, 1668, 2968, 2639, 1006,
® 1972 35t, 719, 40, 19, 13, 17, 14, 174, 802, §896. 1754. 988,
1973 288, 91, 45, 26, 20. 20, 35, 402, 1056, 1743, 1235, 647,
° 1974 153, 55, 38, 25. 19, 18, 49, 392, 1460, A712. 1273, 1543,
MINIMUM _POST=PROJECT FLOWS AT RELUW DAM
0CT  NOV  DEC JAN FEB MAR  APR  MAY JUN JUL AUG  SEP
® 240, 210, 210, 210, 210, 210, 210, 210, 740, 740, 749. 210,
o NSD FORECAST, YEAR 203C ANNUAL ENERGY DEMAND = 6444, GWH, .
: ENERGY GENERATION CRITERIA
) SYSTEM ENERGY DEMAND; GWH
DCT NOV DEC JAN FEB MAR  APR  MAY JUN JUL  AUG  SEP
® 563, bHO0, Ti7, 659, 582, 575, 491, 459, 427, 420, 446, 465,
MONTHLY GENERATION FROM OTHER SOURCES, GWH —
OCT NOV DEC JAN FE8 MAR APR  MAY JUN JUL  AUG  SEP /f
® §1,0 51,0 52,0 51,0 45,0 Q4.0 38,0 43,0 44,0 49,0 53,0 47,0 ?\
ADJUSTED SY3STEM ENERGY DEMAND, GiH \Nn.—//
® OCT NOV DEC JAN FEB MAR APH © MAY JUN JUL AUG  SEP
512, 589, 665, 608, 537, 53}, 453, 4j6, 383, 371, 393, 418,
o o MONTHLY GENERATION,; PERCENT_UF_ANNUAL . g
OCT NOV DEC JAN FEB MAR APR  MAY JUN JUL AUG  SEP ) -
. 0.087 0.100 0,113 0.19048 0,498 0.090 0,077 9,071 9.065 0,063 0,067 0,07}
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TARGET FIRM ANNUAL ENERGY = 156,

N
TARGET MONTHLY FIRM ENERGY, GwWH i //.:l \

ocY
13.6

5.6 17.7 by 14,3 14.% 12.0 11,0 0.2 9,9 (0.4 11.1

NOV  DEC__ JAN _FEB  MAR __APR __MAY JUN JUL AUG _ SEP \\_{,//

END oF INPUT
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® _ L ” S N _ - At’(,&'chmei'i"tl 7b. 1T P'a\_,mc 5 . .
- ___TURBINE DISCHAKRGE (CFS) e e e Tiwe W s g
Qci NOV DEC JAN FEH . MAR APKR MAY JUN JUL AUG 8¢ P

1948 T75,2_ B37,3  739.1 478,11 ___463,7__ 409.8 _393,1 __ _423.5 1399.8_ 1399.8 833.6  312.9
1949 369,.4 440 ,4 486,95 452,1 450,3% 412.2 377.7 44,5 TU0,0 Bud,7 Bu3.S5 1043.8
1950 ua3,2 82,5 . _6Vb,) _ Ubl.1 4u4H,2  408.9  372,8  3ud.4 1288.4 1102,2 1399.8 1015,.2

®
{ ] 195% 367.9 440,14 486,.8 452,06 450,9 413.5 379.5 347.0 7u40,0 1036,8 826.5 1399.8
®
L

M £ b S oy R s

19%2 T6H,.1 440,53 4B8b6,7 452,.4 450,95 41,9 376,06 3271,9 140, 4 936,% BB8 .5 31E.0
1953 944,14 935.3 628,1 500,1 a11,7 413,.8 444, B43.,5 1399.8 $399,8 1399,8 1012.0
1954 9492  UT2,3  HBS.,6__ 454,7 huh,2 408,9 _ 372.1 481.7  1240.5 740.0  1053.7 312.2
1955 yy4,3 b3, 3 527.1 468,1 yup, 2 4ob,.9 373.1 342.3 740,08 1399.8 1399.8 602,5
52,0 415.4  381,9  348.1  740,0  740,0  1322.,9  312.1

1956 368.2  44b,t _ 4BT.6 _ 453.6

1957 368.9 4431.8 4B .6 454 .4 452,48 dio.5 | 3b82.9 45,8 1399,.8 740,0 976.3 1399.8
1958 856,2 B13,3 528,11 459,1 455,17 4ud .o 46741 H32.5 1399.8  1399,.8  1399,.8 312,46 ' e~

1999 370.,2 443.0 499,5 450.8  455%.6 422.3 400, 4  356.6 1399.8 1128.4  615.5  313.1 {/’ ') -
® _ 1960 370,7 _ 442,9  489,6 _ 455,58  453,5  417.6  386,8  969.6  1395,8 1364.2  979.5  312.0 @ Ok
1961 375.8  52T.8  bbb.l  756.1  519,7  4i18.8  381.1  7T05.5 1399,6 1399.8 1399.8  985,1 &/ 3
1962 403,2  470.3 _ 485.7__450,7 448,84 _ 409.2  3bb,5  339.3 1130.3 1022,2  740,0  312.9 B
® 1963 370.5 442.1  487.2  452.6 450,84  A11.2  375.8  341.2  T40.0 1252.3  931.5 589.8 )
1964 497.2  439,7 _ S3T.B_ 482.]1  461,7 _ 40B,0  4e3,0  339,7 1399.8  1399.8  1399.8  615.5 | o
. 1965.  492.2  548.3  Sab.1  501.1  457,7  A57.8  Ubb,1  359,5  740,0  977.2  900.5  884.8 ' Lt
° 1966 450,2 _439,8 ' _485,9 _450,9  448,6  409,3 372,86  340.8 1351.8 1017.2 1399.8 1399.8 g

1967 670,2 522,3 489,1 4%2.1 449,17 4obs,.8 372,.,5 336,88 1224,3 T41,2 1399,8 1399.8
1968 S81,2 496,353  S35,%  490,1  48y,7  470,8  374,.1  583,5 11U3.5  B4S.2  B79.5 31T.6
® 1969 370,1 443,5 491,5 4use,3 us7,.,t 425.9 375.4 365,9 1399.,8 1324.1 740,0 317.9
1970 1399,8 57,9 88,1 535,1 534,17 47171,8 4icel 378.% 1001,5 Bob.2 1190.5 312.4
1971 369,7 Tl4d.2 523.1 453,11 444,2 404.8 372.7 341,48 1135,6 1399.8 1399.8 10ub,.0 o
] 1972 464,2 4394 485,9 451,.1 449,1 4310,.1 375,2 349.0 40,0 740,0 748, 4 522.8 & & I

1973 421,.2 439,7 “485.6 450,48 448,5 409,3 373.2 337.4 740,0 Tao,0 THo,0 313,¢
1974 370,14 443,.7 491.,9 a58,1 458,0 426,8 337,1 383,49 40,0 740.0 T40.0 919.9

OUTEUT :
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° Attachment 7b 1 Page 6 of 8
___ENERGY FRUM RESERVUIR L6wH) e e e R ~,,Taue I oo 1 |
nct NUV DEC JAN FER MAR APR MAY JUN JuL AUG SEP ANN . ‘ ;; 1
@ 1948 2845 _ _ 29.b 26,9 17,1 1447 lagt 12,7 15.9 45,7 4943 50,3 i1.1 294,3 f !
‘ 1949 13.6 15.6 17.7 16,1 16,57 T4, 12,67 7 11,0 23,7 3.0 29.2 31.2 235,74 € '
_.1950_ 16.4 27,8 d2,0 16,5 14,3 A4 b 12,0 11,0 4dl.e 38,1 24,9 36,2 301.2 E -
. 1951 l,s.b 15:0 17.7 ‘6-‘ 1“-3 l“.‘ ‘2.0 11.0 £3|? 36.0 50.0 “‘,.q 25305 ; »
1953 34,8 33,3 22,8 i7.9 15,0 14,3 1u.d 2Te7 47,5 51.6 51.8 36.2 J67.2 g
@ __ 1954 35.0  1e6.B8 __17.7 16,3 14,3  1ua,1 __ 12,0 15,8 40,4 26.0 38.2 1ha1 25746 A
71955 T 1el4 24,3 19,2~ T16.8 14,3 14,14 12.0 11,0 23,4 49,1 51,2 21.5 27%.3 L g
1956 13,6 15.6 17,7 16,1 14,3 14,1 12,0 11,0 22,9 25,1 47,8 11,1 22143 AR
® 1957 13.6 15,0 17.7 1641 14,3 fa.t 12.0 11.0 45,0 26.0 35.4 4y.9 270.7 v
1958 31.06 28.9 19.2 17.5 14,5 14,1 15,1 14,2 46.3 49,9 51 .0 i1.1 313.4 5o
1959 13,6 15,6 17,7 16.1 14,3 14,1 12,0 11,0 45,9 40,1 29,6 11.1 241.1 f O
® _ 1960 13,6 15,6 17,7 16.1 _ 14,3 = 14,1 12,0 31,1 45,7 48,0 35,5 11.1 274.9 A
1951 14,9 18,7 dh,27 T 21y T 16,57 TiaLs 12,3 23,2 45,9 49,8 51.3 35.2 332.7 SR
__ 1962 14,9 1b.7 17,7 16,1 14,3 14.1__ 12,5 11,0 36,4 35.9 cb,.8 11.1 227.5 //;;\\ S
® 1963 13,6 15,6 17.7 T 16.1 14,3 14,1 12,0 11,0 23,8 43,9 33,8 21,0 236,9 7
1965 18,2 19.4 19.9 18,0 14,6 15.1 15.1 11,0 23,8 34,2 35,6 31.5 256,2 L
‘ l?bb lb.b lS.b ‘7 7 I lb l !QGB ‘“e_;_‘_ ‘2 0 ll.o “2.6 35.7 5100 50.0 296‘9 “ ‘
1967 2u,7 18,6 17.8 16,2 ju,3 14.1 12,0 11.0 39,8 26.0 50.8 49,9 295.3 S
__ 1988 21,5 17.7 19,5  _17.6 15,4 16,2 12.1 19.2 35,9 29,7 31,9 11.1 247.7 Wusatioans
e 1969 i3.6 15.6 17.7 T 16.1 14,3 14,1 11.1 i1.0 45,2 ) 26.6 11.1 243 .4
1970 S51.¢ 30,5 28,7 19,2 17.0 16,5 13.3 12.4 32,06 1.1 43,2 11.1 306.9 §
1971 13.6 25,3 i9,0 16.2 14,3 14,1 12,0 11.0 36.4 49,6 51.5 36.0 2991 1
® 1972 17.9 15,6 17,7 16,1 14,3 14,3 12,0 11,0 22,4 cl.9 25,9 18.6 2il.6 g;‘;!
1973 15,5 15.6 17,7 16.1 14,3 4,1 Te,o 11,0 24,0 25.9 26,8 11,1 204,33 BRRREY
1974 13.6 15.6 17,7 16,1 14,3 14,1 9.9 11.0 22,5 25,9 26,8 32.7 220,2 o
0 .,N
AVG 19.4 19,5 19.4 17,0 14.6 14,3 12.4 13,6 35.2 37.5 36.8 24,5 266,2 j g
] ]
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® o o e Attachment 7b.1i Paye 7 o.
B PUST=PROJECT FLOWS COCFS) e i . Telble 18  Simy P&
. 6ct NUY  DEC  JAN  , FEB MAR APK MAY JUN JuL AUG SEP 3
P 1948 T73.,2  B37,3 739.,1 4T78.1  463,7 _ _4u9.b  393,1  423.5 1399,8 1399.8 ' 833.6  312.9 B}
TTI949 TTU36GLH T Tau0L,4 T 486,55 T U521 T 45003 T TH12,2 377,177 T384.5 T T 740,00 avd, T BU3LST 0438 g
1950 4a3.2 78243 6061 4bil.l  W4B.2 408,99 372,88  342.4  1288.4 1102.2 1399.8 1015.¢ 5
o 19517 7367.9 7 ad0,1 T Thse.d 452.6 450,97 T d13.5 T 379,50 T347.07 740,07 1036,8 Beb.5 1592.8 ¢
1952  368.1  440,3 40,7  aS2,4  450,5  4i2,5 378.6  327,9 740,0 936.5 888,5 312,0 2
1953 9Ul, 1 935.3  62B.1  5S00,.1 471.7 413,88 addu,1  B843,5 1399,8 2771,3 2226.0 1012,0 1
- 1954 949,2 472,55  48S5,6  454,7_ u44y.,2  408,9 _ 372,7  u4B81,7 _1240,5 T4u.0 1053.7 312,2
1955 qu4.3” Te83.3 s27.1  hes,1  4ub.2” 48,9 ~ 373,1 342,37 740,0 1399.8 §399.8 6U2.5 5
1956 3bB.2__4U0.6__ U487.6 _ 4S3,6 _ 452,0 _ 41S.4 ___381.9  348.1  T40,0  740,0 1322,9 32,1 ;
- 1957 368.9  4h1.8  4ss.6  4s4.4 4b2,8  416.5  382.9  3u5.8 1399.6 740,0 976,3 1893.8 ' .
1958 Bh,2  B13,3  S28,1  489,1  455,7  408,8  467,%} u432,5 1399,8 1399.8 1399.8 312.6 :
1959 370,2 443,0 490,5 456,8 455.6 422.3 4vu.4  356.4 1399.,8 1128.4 815.5 313.1 ST,
- 1960 370,7 ___442,9 __489,6 455,33 453,5  417.6 _ 366,8  4969,6 1399,.8 1364,2 979.5 312,0 RS
1961 379.8  52703 Tot6.1 156,01 519,77 418.8 T 881.1 705.5 1399,8 1399.8 1359.8  985.1 S
1962 403,2  479,3  4BS,7 _ 450,7_ uu8,4 _409,2  386,5 339,53 1130,3 1022.2 740.0 312.9 oo
* 1963 370.5 442,17  aB7,2 452.6  450,4 #11.2 375.8 34i.,2 746,00 12%2.3° 931.5 58G.8 E
1964 497,2  439,7  S3T,H  4B2.1 46,7  40B.8  463.,0  339,7 1399,8 1399,8 1399.8  615,% T
1965  492,2 544,3 Sd6.1  SO01,1  457,7  437.,8  4b6.1  339.,5 740,0 977.2 989.5 . 884.8 1o
1966 450,2  439.8  485,9  450,9  448,6  409,3  372,8  340,8 1331,8 1017.2 1399.8 1967.0 3
1967 670,22 522,3  489,1  452,1  449,7 408.8 372,59 33n.8 31224,3 74t.2 1399.8 3019.6 Lo
1968 S81.,2  498,3 535,1  490,1  upl,7  470.8 (74,1  563,5 1183,5 845.2 879.5 3i2.6 [
- 1969  370.1 443,55  491,5 458,3 657.7 425,9 355,84  Seb,9 1399,8 1324,y 740,0 317.9 Bevaconn
1970 1736,0  857,9  788.1 35,1  534,7  477.,8  412.3  378,5 10U1,5 BHo,2 1i90,5  3S12.4 v
1971 369.7  714.2  523.1 453.1 44B,2 4U8.8 372,7  3U1.8 1135.6 1399.8 2166.6 1006.0 [ -
P 1972 4B4.2  439.,8 485,99  451,1  4U49.1 410,  3TH,2  349,0 740,0 T740.,0 T4B.4 522.8 J.,?
1973 421.2 439,7 485.6  450.8  448,5 409.3 373,2 337,4 74v,0 740,0 740,0 313.0 IﬂMl
1974 370,11  443,7 491,9  456,7  456,0 426,8  337,1  383,9 740,0 740.,0 740,0 919.9 Co
® 7
AVG  Sa0.2 S49,.5 S34,4 d4io,7  4A60,0 4i8,6 390,7 k21,8 1090,9 1815.9 1125.3 793.6 L
o —_ '
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o AVERAGE CAPABILIVIES (Mw) Table 18 i) _/3 7_‘__0
ncy NDY DEC JAN _ FEb MAR APR MAY JUN JUL AUG SEP
SNOW ' 68, 6. b6, o4, 63, 60, 57 55. 58. &3 tbe 67.
ToTAL ~ 7 T T e b1y k6. bl. 63, 60, ST, 55,  58. 63, 66, Y
MINIMUM CAPABILITIES (MW) T B
ocT NOY DEC JAN FEB MAR APR MAY JUN JuL AUG  SEP
___SNOW 6Te_ bbb, 65, 63. 61, 57, 51, 47, $1. 59, 65. 65.
TUTAL 672 _6‘9. _‘_éé_‘._. b_-}_.__‘ 6‘. 57. Sl' “7. 51' 59. bs. 650
.
R AVERAGE ENERGY PRODUCIION (GWH)
b ,
T e ocT Nov DEC____ JAN___ FEB ___MAR APR MAY JUN JuL AUG SEP ANN /,—\,\
¥ _ SNOW 19.4 19,5 19.4 7.0 14,56 14,3  12.4 13,6 35.2 37,5 38.8 24.5 26b.2 ( /’ I ‘}
4 @ T TOTAL 19.4 19,5 19,4 17,0 14.6 14.3 12.4 13,6 35,2 31,5 36.8 24.5 266,82 N
“ MINIMUM ENERGY PKODUCTION (GWH)
o
ocT NOV DEC JAN FEB MAR APR MAY SEP
SNOW (1973) _ 15,5  15.6_ 17,7  1b6,) 14,3 14,1 12,0 11,0 24,0 25,9 26,8  t1.1 204,3
.
b . ___J07AL (§973) 15,5  1S,6 17,7 16,1 4.3 14,1 12,0  11.0 24,0 25,9 26.8 11,1 204,3
P 1 e
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Attachment 7b.2
oo . wH o . Page 1 Of 7‘
2) KEEINA ALTERNATIVE HYDRU PRUJECT _ NSD YEAR 20103 6444 GWH _Table 15 feelna P/
| RESPONSE TU DEIS N/ RULE CUKVE RATED CAPACITY 100 ™K ' T
N INPUT DATA FOR KEETNA i
: ° HATURAL STREAMFLUW AT DAMSITE {
3 YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG  SEP ’ — o
1 @ 1961 695, 977, 692, 449, 386, 336, 361, 2165, 6911, 6343, :548, 6611, A
] T 1962 2765, 910, S1b6, 443, 328, 246, 263, 1502, 8082, 6294, 6e&Bb, 3316, ) ' L
1@ 1964 1264, 78}, 615, 530, aB84, 463, 6313, S508, 8786, 398, 4702, 2567, . T ' R
1965 1020, 515, 346, PB6, 250, 237, 323, 2uil, 3245, 4412, 2360, 1290, e
1966 9G4, 477, 366, 314, 285, 214, 340, 2461, 4972, 6431, SaS4, 3734, . B
| @ 1967 1755, 1p26, 687, 423, 286, 250, 313, 1337,311864, 17320,10450, 3733, . ‘
‘ 1968 1640, 816, 340, 453, 391, 300, 323, 2191, 7914, TU96, 5963, S427, , e
. @ 1970 1126, 598, 4de4, 402, 348, 300, 333, 3538, 5004, 4832, 4801, 29¢&4,
o 971 4, as 432, 374, 337, 325, 2545, 8213, 752}, S288, 4960, .
: 19721797, 482, 348, 327, 299, 293, 382, 2143, 6593, 5624, S040, 1997, > ,
i ! @ 1973 1157, 688, 6bb, 463, 342, 315, 341, 2645,11391, S823, 4908, 3716, ‘I
: 1976 8036, 699, 536, 465, 359, 302, 333, 1838, 4629, 6724, 4363, 3344, ! ;l
: ' o ‘ff
NET RESERVOJR EVAPORAT]ON '
9 OCT NOV__ DEC JAN FEB MAR ___APR__ MAY JUN  JUL  AUG __ SEP
| . 0.0 0,0 0.0 0.6 0,0 0,0 0,0 0.0 0,0 0.3 0.0 0.0 N ,
. ARAARAAAR RESERVOIR DATA XXARKARAR ek TAILWATER DATRA ARAR e
ELEVAT]ION VOLUME AREA DISCHARGE ELEVATION
¢ (FT/H3L) CACRE-FEET)  (ACRES] (cF3) (FT M3L) _
; 605.0 0. 2. S 0. 615,0
° 65040 20000, 0, 1066000, 615.0
% 6715,0 40000, 0. . 0 0,0 E
. 100:9 70000, 0. 0. 0.0
. 750,0 145000, 0. 0. 0.0
¢ 800,0 280900, 0, U, 0,0
220,0 350000, 0, 0. 0.0
850,0 480000, 0, 0, 0,0 :
o 900,.6 680090, 0. } 0, 0,0
945,0 850000, 0o 0, 0,0
' 95000 330000. 0. o‘ 000
THE RATED HEAD IS 286.0 FT, e
THE RATED CAPACITY IS 100.0 MW,
THE HEADLOSS IS 0,015 TIMES THE HEAD
12 THE GENERATOR EFFICIENCY IS 0.980 ' »

@ " THE TRANISFORMER EFFICIENCY IS 0.990

N - " ) - + T SOOI
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Attachment 7b.2
Page 2 of 7 4
-
S
- - @ty emy s - TR . 2 - (28 ] [} tuwas F
y - s g
“ ﬁ@*
7 RARRARRNRRANARARAAR PONERPLANT DATA, 1 UNITS ARNRARRARRARARCARIAR r
s NET HEAD PLANT CAPACITY EFFICIENCY g
s {XRATED) (FEET) (MA) (X RATED)  TURBINE PLANT i "/;
4 ’ 48
s 0,650 185,9 46,6 0.480 0,858 0,832 “
0,750 214.5 60,9 0.628 0,880 0.854
9,800 228,86 67.7 0.698 0,888 0.862
0.850 20341 74,6 0,769 0,894 0.867 -
0.900 257.4 81,9 9.844 0.900 0,873
0,950 211,79 89,4 0,921 0.905 0,478
1,000 266,0 97,0 1.000 0,910 0,883 Table 18 [feefma 2
1.630 294,06 fo1.2 1.043 0.908 0,681
1,060 203,2 105.4 1,086 0,906 0,879 L
K 1.100 314,6 111.1 1.145 0,903 0.876 e
j.150 328,.,9 118,3 102‘9 0.900 D873 AN
1.250 357.5 132.0  1.365 0,883 0,857 T
RESERYOJIR UPERATION CONBTRAINTY .
; MAXIMUM RESERVOIR ELEVATION I
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL  AUG  SEP
945, 945, 945, 945, 945, 945, -94S, 94S. 94S. 945. 94S5. 94S, :
N RULE CURVE ELEVAT]ON
0CT  NOV _ DEC  JAN  FEB  MAR  APR MAY JUN JUL  AUG  SEP
%45, 942, 936, 929, 922. 934, 908, 935, 907, 916, 911, 940,
MINIMUM RESERVOIR ELEVATION
OCT  NOY DEC JAN FEB MAR APR MAY JuN JUL AUG  SEP
820, 820, 820, 820, 820, 620, 820, 820, 820, 820, 820, 820,
RESERVOIR RELEASE CONSTRAINTS
OCT NOV DEC JAN FEB MAR APR 'MAY JUN JuL AUG  SEP
MINIMUM CONSUMPTIVE RELEASE .
ot 0. 00 0. oﬂ 0. 0. 0. o. 00 o’ 0.
MINIMUM NUN=POWER RELEASE
OcY _NOY _ DEC _ JAN FES MAR APR  MAY  JUN JUL AUG _ SEF
0. 0.

i

0" 0. ofl 0. 0. 00 0. 0. 0' 0.
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Attachment 7b.?2
Page 3 of 7
® _ DOWNSIREAM REVEASE CRITERIA
i PRF=PROJELY FLONS AY BFLOK DAM —
® YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JU.  AUG  SEP
— 1961 695, 977. 6£92. 449, 3B86. 336, 361. 2169. DFiie L343, 6948, 66ll,
1962 2765, 910, S16, 443, 328, 246, 263, 1502, B0B2. 6294, 66Bb. 3316,
266, 25962, 5186, 7851, 8624, G344, ;

9
1964 j264, 1781, 615, S30, 484, 463, 613, S508, 8786. 5998, 4702, 2567,
o P37, 323, 2411, 3245, 4412, 2360, (290,

1965 1020, 515, 34h. 286, 250
@ 1966 904, 477, 366, 314, 28BS, 274, 340, 2461, 4972, 6431, SUS4, 3734,
. a; 7320n10450x 373’-

—1967 1755, 1026, 687. 423, 2086, 250, 313, (337.118¢
1”2 1968 1640, B16, 340, 453, 39%, 300, 323, 2195, 79t4, 7496, 5963, 5427,
t P, 2405, 1608, 4783, 6186, 2406,

h2. B854, 554, 466, 408, 358, 356
10 197¢ 1126, 598, 4e4, 402, 348, 300, 333, 31538, S004, 4832, H4BO). 29068,
* 1971 1231, 624. 482, 632, 374. 317, 329. 2545. 8213, 7521. 5288, 4960,

@ 1972 1797, 482, 348, 327, 299, 293, 382, 2143, 6593, 5624, 5040, 1997,

T 1973 1157,  6BB. 6bb.  U63. 342, 315, 341, 2045.51391. 56823, 4908, 3736,
; 1974 8036. 699, 536, 465. 359, 302. 333, 1838, 4629, 6724, @363, 3344,
4 MINIMUM POST~PROJECT FLOWS AY BELGW DAM
3 OCT 4OV DEC JAN FEB MAR _ APR _ MAY __ JUN  JUl,__ AUG __ SEP
720, 720. 720, 720, 720. 720, 720, 720, 5000, 5000, 5000. 720,
NSD FORECAST., YEAR 2010 ANNUAL ENERGY DEMAMD = 6444, GWH, i ) i ’
ENERGY GENERATION CRIVERIA
Teble /8 Kealrra PJ
SYSTEA ENERGY DEMAND, GWH
OCT _NOV__DEC _JAN_ _FER __MAR___APR__ MAY _JUN _ JUL___ AUG __ SEP
563, 640. 717, 6%9, 562, 515, 491, 459, a2l. %4é0, au6, 4aos,
MGNTHLY GENERATION FROM OTHEH SOURCES, GWH :
OCT NOV DEC JAN FEB MAR APR  MAY JUN JUL AUG  SEP .
T0.8  T0.5 Tiek 68,0 59,6 50,3 50,8 56.6 719,28 86,5 91,8 71,5 '
AGJUSTED SYSTEN ENERGY BEMAND, GWA !
OCYT NOV DEC JAN FEB  MAR APR  MAY JUN JUL AUG  SEP
T RYe, 5689, 646, SYT, 522, SIT. 44Uy, aveZ, 3471, 334, 354, 3v4.
HONTALY GENERATION, PERCENT OF ANNUAL
PCT NOV  DEC JAN FEB MAR APR  MAY JUN JUL AUG  SEP
. . . 0,105 0,093 0,092 0,079 0,072 0,062 0,059 U063 U,070
TARGET FTRM ANNUAL ENERGY = 113,
TARGET MONTHLY FIRM ENERGY, GWH
OCY NOV DEC JAN FEB MAR APR  MAY JUN JUL  AUG  SEP

8L 1LY 13,0 IV 10,5 10L.0 8.9 8.1 7.0 6.7 7.1 7.9

- bemd irbevam ¢
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® ... . .. o . .. Atcachment 7b.Z
. ___ TURBINE ULISCHARGE (CF35) e e e e e e e e Taire 18 Kot sa s
- uct NOV DEC JAN FEY MAR APR MAY JUN JuL AUG SEP
- e 1961 720.0 1154.,3 1079,0 879,90  855,2 821.2 _794,5 720,0 4869.0 4869,0 4B69,0 4B6Y.0
19627 2765,0  1113,1 903,0 873.0 " "797.2 731.2 720.0 720,07 4869.0 4B69,0 UGRLY,0 3627.0
1963 1187,0  Te2.}  854,0 _ 827,0  409,2 T78.2 720,40  Bl4,3 4809,0 4B6TF,0 4L169,0 U4655.0
¢ 1964 963,0 84,1 1002,0 960,0 953, 2 94d,2 7 J006,57 3818,.7 4B869,0 486970 4869,6 2570,1
1965 72040 120,0 739.4 720,0 720.0 720,0 720,0 720,00 4B869,0 4869.0 UB69,0 720,0
1966  12B.5 877.3 997,.6 954 .8 977.1 916.2 728,.2 720.0 4B69.,0 4Bo9,U LB69.0  700,0 .
@ _ 1367 720,0  720,0  987.8 853.0  755.2  73v.2  720.0 7EUa0  4B69.0 UB69,0 4B69.0 40440
1968 1339,0 1019.1 739.4 B870.5 860,96 785,72 720,49 70,0 4889.0 4869.0 48869,0° G4EG9.0
1969 2262.0 1057,1 941.0  896,0 877,.2 443,2 T49,5  720.0 U4B69.,0 4B69,0 4B86Y,0 27i7.0
® 1970 B25,0 801,17 851,0 832,07 7B17.2 T85,2 T2e.5 1848, U4869.0 G4869,0 486Y, 0 2269.1
1971 930,0 827.1 869,0 862,0 B43,2 802.2 720,40 B54.4 UBH9.0 4B69,0 4B69.,0 4B69.V
1972 1797.0 720,.0 740,95 720,0 765,17 778.2 775.5 720,0 4669,0 48€9,0 4869,.,0 2308,0
j - 1973 856,0 891,1 1053.0 893,0 811.,2  800,2 734,5 955.9  4869.0 4B6I.0  4869,0 3931.9
1974 4B69.0 902,.1 923.0 895,0 828,2 i87.2 726,5 720,00 4q869,0  4869,0 4869,0 2996,8
e AVG  1477,3 896,3 905.7 859,.6 833,06 $02,3 75i.,6 1055,2 4B69.6 48B69.0 4869.0 3226.1
'
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ENERGY FRUM RESERVUIK (Gwn) RN T S oy
[y e D L LR TR VER . 20 U - - £ 5
» ocT NUV NEC JAN FEH MAH APR MAY Jun JUL AUG SEP ANN
® 1961 12,9 19.9 19,0 15.2 13.1 13.6 11.8 12,9 82.4 87,2 87,2 B4.4 459.1
1962 4975 77719.2 7T 15,977 IS 7T T 12,2 T2 T LTI 81.4 87,2 87,2 62.5 465.3
1963 21.1 13,2 15,0 14.3 12.4 12.9 11,3 13,06 83,2 87.2 87,2 80,2 451.6
@ 19647 17 177 17,0777 17,07 7 dseesT 1406 T TTA5.7 77 15,877 63,97 T 83,27 47,2 b6.6 44,0 47973
1965 12.8 12.4 13.0 12.4 11.0 11.4 1.3 t2.0 7848 1647 06943 9.2 330,9
1466 9'9 11-5 l-j.u ‘1l|q ’OOS l’d.‘l 7@7 8.5 57.6 62.3 67.0 1007 281.5
@ __ 1967 12,3 12,2 17,3 4.7 11,5 12,2 11.3 tl.7 8lee 87,2 87,2  b69.6 4es.6
1958 23.8 17.6 13.0 15,0 13.1 13,0 11,3 12.0 82,8 87.2 8T.,2  B&.4 450.¢6
1969 40,5 18,2 6.6 15,5 13,4 14.0 11,7 12,0 83,2 86,8 86,8  4&.6 G456
@ 1970 14,7 13,8 15,0 1d.4 12.5 13.0 11,4 30,9 82,1 64,5 83,8 38,2 G,
1971 16,5 14.3 15,3 14,9 12,9 13.3 1i.3 14.3 83.2 87.2 87.2 84,4 454.9
1972 32.2 12,4 13,0 12.4 11,7 12.9 12.2 12.0 82,7 87.2 87.2 39,7 4157
@ 1973 15,2 15,4 _ 18,5 15,4 12,4 13,2 11,5 16,0 83,2 87,2 87.1 67.6 442,8
1974 86,6 15,6 16,2 15.5 12.7 13,0 1.4 1t,9 19,2 84,2 86,0 $0.8 483.0

s
5

=

AVG 26,1 i5.2 19.6 14,5 12,4 12,9 11.5 17,3 b0.3 8u.3 84.4 55.2 429,5
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Attachment 7b. Page 6 cof
@
. ____POST-PROJECT FLOMS _teFs) Table 18 ke lna
€ oct NOV OEC  JAN FER MAR APR MAY Jun JUL AUG SEP
e 1961 720,0 1154,3% 1079.0 79,0 B5S5,2 B2l.2 15465 7200 6024,0 6343,0 6948.,0 b6611.0
' 19627 2765, 07 111317 79¢3,07 7 B73,0 0 79T, T 731.2 T 720,07 TTR0,0 TT6AUE T 29,0 6686,0 327U -
1943 1187.0  762.1  85d4.,0  827.0 BU9.2 7718.2 720,46  83i4,3 S151,3 7851.0 6624,0 4655.0
® 19547 77963,077 "end.l 1002.0 T 960,0 953,27 948,2 1006,5 7 3818.97 8151,3 6998.,0 5008,¢ 2570.1
§965  T2N.U  T20.0  739,4  T20.0_ T20,0 720,C 720,80 720.0 5S000,0 5000.0 5000.0 720,0
195,  i2b.> 877.3 957.6 954,58 977,.1 916.¢2 12842 720.0 5000,0 5000,0 D5S0vd,y 120.0
@ _ .77__ 72u.0___ 720,0  987.,8 _ B53,0_ 755,2 _735,2 T20,0 _720,0 10107,9 7320,0 10450,0 4044.0
19687 1339,0° 1089,17 T739.4 T 870.5  T860.2 T85.,2 720,00 T 720,0 T 7u50.4 7495.0 5963.0 5427.0 -
_ 1969 2252,0_ 1057,1__ 941.,0 896.0_ _ 877,2  843,2  T49,5 720.0 0965.U  5000,0 5969.0 2717.0
) 1970 #25.0 801,10  851.0 832,99 817,z , 785.2 126.5 1848.9 5006,0 50606,0 5000,0 2269.1
1973 930,00 B27,1  Bs4%,0 _B62.0  843,2  Bug, 2 T720,0  8549.4 7578.3 7521.,0  5286,0 4960.0
1972 1797.,0 720,00  740,5 720,00 765,7 T78,2 775.5 720,0 b5ob3.3 S624,0 5040,0 2308,0
& 1973  856,0___ 891 _1___“;(_)5_4,,9__‘_ B893,0 _ biie2 aou__a_ _T34,5  955.9 1075643 5823,0 5005.0 3931,.9
1974 77135.0  902,%  923,0 895,0 428.2 787.,2 T2b.5 12i.0 5000,0 S179,6 5S000,0 2996.8
e S ——— - -
AYG  1652,0 896,35 905,17 859,86 833;¢ 8ue,3 751,6 1055.2 6703.4 6175.0 6083.8 3396.9
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Attachment 7b.2

Paag 7 of
il im;.

7

-

- | . 3
___AVERAGE ©APABILITIES (Mw) A Teble 17 feefna  # p
5
Ucrt NOV DEC JAN FES MAR APR MAY JUN JUL AUG SEP 6
KEETNA t1e., t13. 110, 107, 163, 100, 96, 101, 108, 111, 310, 110, 7
. L md n o —r— - it £ 7 e i e e 7o it Ak o v § oo e e o+ s wb ——— - 8
TGT AL, 112, 143, 110, 107. 163, 100, 9%, 19i. 108, 111, 110. 110, 9
e s+ et et v o a v e— i — e e e e 2o e o i 2 i 5 1
MINIMUM CAPABILITIES (MW) g
1:
ucrT NOY DEC JAN FEB MAR APR MAY JUN JUL AUG 3EP
KEEINA . ?Te___16. 13, 68. 64, 6O, 56, 61, bb. 71, 1R, 74, L
TOTAL 11, 76, 73, bB. 64, 60, 56. 6l. 66, 1. 78. 14,
c
AVERAGE ENERGY PRODUCTION (GWH) :
e _._UCT___ MOV DEC__ JAN _FEB __ MAR . APR___MAY  JUN  JUL __ANC  SEP___ ANN o E
XEETNA . 26,1 15,2 15.6 Tu4,5 12.4 12,9  11.5 17,35 80,3 Bu4.3 84,1 55,2 429.5
YOTAL T 2641 15.2 i15.6 14,5 12.4 12.9 11.5 17.3 80,5 64,3 B4.1 55.2 429.5
MINIMUM ENERGY PRODUCTIUN (GwH)
) oCcT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP ANN
KEETHA (1966) 9.9 13,5 §3.0 11,9 10,5 10.4 1.7 8.3 S7.8 62.8 67,0 10,7 281,5
JOTAL (1966) 9.9 41,5 13,0 11,9 10,5 10,4 7.7 8.3 57.8 62,8 67.0 10,7 281,5
o ——— g
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Attachment 7b.3
Page 1 of 8

& T . “ v D e .t vy
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: 4) BROWNE ALTERNATIVE HYDRU PROJECT NSD YEAR 2010z 6444 GWH Zable 18 Browne P

-G RESPONSE TO DEIS W/ RULE CURVE RATED CAPACTTY 100 MW
@ INPUT DATA FOR BHL INE

. NATURAL STREAMFLOW AT DAMSITE
:HE =

-

YEAR  OCT NOV DEC JAN FEB HMAR APR MAY JUN Jul Alb SEP

@ __ 1951 1733, 781, 723, 698, 595, US50. 803, 7519, 9230,.10458, 9001,30830,
TINS Y 2469, 13%4w, 10be. T63. HAU., 614, 653, 3005.12864. TUGST, 914, 017,
: © 1953 3935, 1664, 1024, 550, 461, 550, 768, 4659,14067.11625,10829, 7452,
é% iqsa 21,;0 ,LEC 532;——736. 625. a”- 5,60 RGUGQ qTSl. 9“5“0‘2262. 67333 5 B
T 1955 31069, 1536, 707, b4U, 589, 563, 486, 3813,12680,13773,14717, 8051, P ——
. [ ] . L 2 L ] zﬁn. L . L ] » 4 L ] L ] L [ ]
® 1957 2833, 1120, 915, B82, 718, 658, 653, 6977,.15834, 9693, H256, 7917,
. TTIYSE 318 T, 2J59,. 1775, 987, 885, U712, fe0, QUTU.TEI33. 999010511, 3077,
1959 1924, 9S54, TO03., 727, ol6, 434, Si2, 5724,11473,14438, 9498, S728,
¢ IWEN 3245, 160U, 973, BRI 718, 660, T4Z. BeAG, TUTA.T0328, 9903, 7817,
' 1961 2554, 1018, 978, 934, SB81, 5S40, B13, 6760,12537.11564,13478, Seld,
[9E2 2825, 1536, 973, 18T, 602, 538, 666, 3387‘TVZ7T‘TIUUT‘T0285. JBDS,
K | 41963 3034, 1485, 858, 693, 640, 602, b6b6, 7114,12650,17882,16230, 6976,
T TTi96 3607, 1548, 142, 747 538, 461, 646, Y176, YSTIS. 13133, BUIY,AB2U, H
1965 3473, 1536, 947, 666, 563, 550, 762, 5285,13606,14182, #152, 9175, t
@ TTI966 3T70P. 1536, 98, 640, oAU, &6UD. o691, 3I36,.15923, 97I4, 1012, 6353, ~
’ 19¢7 3040, 947, 799, 710, 628, 6589, 576, &4991.15245,19635,16755, 6164,
968 2341, 1152, U913, B4S, BO00, T67. 8609, 6079,18150.13197, 1762, 37&4,
. 1969 3647, 517, 335, 292. 282, 282, 593, 5289, 9516, 7%21., 5513. 2700,
1970 1324,  BaG, 618, 611, SI9. 563, 64§, 5060,10689, 14221, 9320, 5507, i
1971 2406, 968, 699, 691, 691, 691, 6B2, 4756,18560,13734,13325, 6227, i
3 197& 3052, 1655, 1123, 868, 690, 591, 556, 4302,13222,11084, 8897, 5119, 5
1973 3241, 2134, 1016, 768, o640, S576, 671, &207, 7937, 9868, 9188, 4014, b
191q IBIZ. 982' 5!! 316. 26! 5“3. 2553 32“3. ,323. 53§5. 5236. 6396; *
@ __ 19715 3028, 1169, 838, 64y, 640, 640, 682, 3666,13299.12643, BH4B6, &9¢D,
{976 2618, 1024, 803, 607, Si2, 461, 573, eeah, 9236, 7515, 6958, 31516,
1977 2168, 12383, 89t. 168, 640, 576, 618, 4196,15398,12813,10405, 2195, )
@ 1978 4494, 2065, 10RO, 633, 1737, 653, 1032, 5966, B8110,10775, 8699, 4708, !

1979 2372, 1187, 902, 741, 640, 576, 685, 6079, 9592.13030, B452, H331.

)
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NET RESERVOIR EVAPORATION; INCHES §
OCT NDV  DEC JAN FEB MAR APR  MAY JUN JUL AUG  SEP 5
Ga0 0.0 9-0 0,0 0,0 0.0 0,9 0,9 0,0 0.0 010 0.0 : .’ ’
SN
O ___aasmgasns RESERVOIR DATA hazaaneasn akah TALLWATER DATA wasa £
ELEVATION VOLUME AREA DISCHARGE ELEVATION ‘
(FiemMsSL) (ACRE=-FEEYT) (ACRES) (CF3) (FT,M8L) e
' - :f,‘a
773,0 0, 04 0 780,0 e
12 780.0 15000, o, toooo000, 780,0 ' i
" 800,90 50000, O, U, 0,0
to 840,0 140000, 0, 0. 0,0 9
9 &Qo,& 330000. 9_* o. 0.0 5
? 920,49 5009u0, 04 Uy 0,0 )
. 960,06 940000, 0, ¢, 0.0
5 $7%5.0 1100000, 0, 0, 0.0
a 1000,0 $403000, 0. 0. 0.0
3
THE RATED HEAD IS 170.0 FT, ,
THE RATED CAPACITY IS 100,0 MW, 5
THE HEADLOSS I3 0,015 TIMES THE HEAD o
THE GENERATOR EFFICIENCY I8 0,960 v
THE _TRANSFORMER EFFICIENCY I3 6,990 Table (8 Browne R2 :
3 ) b 'Z"LM.;J,,
RERAARRAAARRARARANAR PONERPLANT DATA, 1 UNJTS AASRAAKAARNANNARRRAN T -
NET HKEAD PLANT CAPACITY EFFICIENCY
_(YRATED) €FEET) (MA) (X RATED) _ TURBINE PALANY
00650 110,5 46,6 0,489 0,858 0832 ;
0,750 127.5 60,9 0.628 0.880 0.854 ,
0,800 136,0 67,1 0,698 ' 0,888 De862 ;
0.850 144,5 14,6 0.769 0,854 D867 ‘
0,990 153,0 81,9 0,844 0,900 B,873
0.950 161,.5 89,.4 v.921 0.905 0,878
1,000 170,90 97.9 i.000 0,910 0,883
1.039 175.14 101.2 1.043 0,908 0.881
$2969 180,2 105.4 1,086 0,906 0,879
1,100 187.9 11,1 1.145 0.903 0.876
14150 1995 118,3 1,219 0,900 0,873
1,259 212.5 132.4 1.365 0,883 0,857
RESERVOJR OPERATIUN CONSTRAINTS
MAXIMUM _RESERVOIR ELEVAT)OK ¥
0CT HNOV  DEC JAN FEB MAR APR MAY JUN JUL AUG  SEP
915,  979. _979. _375. 975, 975, 975, 975, 975, 915, 915, 915,
____ RULE CURVE ELEVATION é,@
OCT NOV DEC JAN FEB MAR APR  MAY JUN JUL  AUG  SEP I
975, 970, 964, 957, 952, S46, 94}, 963, 964, 969, 960, 974, % b
4

:::::




B m - -AI—WRN»N—‘.” vt e = . ke ek o i g e S 8 L e 8 Ao =t b b 31 S e e
. S e R e B s = = =3 i R e~ R < S e SR e
: Attachment 7b.3 o
i Page 3 of 8 s
i % - e 4 . . - ¥ - i:’( A
MINIMUM. RESERYOIR ELEVATION L
- ] 0CT NO¥ DEC JAN FEB AR APR  MAY  JUN  JUL  AUG  SEP e
BO5. 095, R9S. B895. 895, #95. B95. 895. 895, 895, 895, 899, , -
RESERVOIR RELEASE CONSTRAINTS ot
® OCT NGY DEC JAN FEB MAR APR  MAY JUN JUL AUG  SEP - A
MINIMUM CONSUMPYIVE RELEAISE : R
°u 0. 0. 0. 0. 0') 00 o. 0. OQ 0. 0.
®
e MINIMUM NONePOWER RELEASE !
) ocY  NOY  DEC  JaN  FER  MAR  APR  MAY  JUN  JUL  AUG  SEP
2 0. 0. 0. 0o 0. 0. Cy 0. 0, 0 0. 0.
1"t
’la .
’ NOWNSTREAM BELEASE CRITERIA ;
S :
? PRE=PRNIECY FiOn3 AT BELOW DAM
® YEAR 0CY HOV DEC JAW FEB MAR  APR  MAY JUN  JUL  AUG  SEP o ,
@5 1951 1730, T81. 123, 448,  995. 550. 803, 7519, 9230.10438, 9901,j083¢, ! -
4 1952 2469, %398, 1062, T8, 640, &14, 653, 3005,12864,.14451, 9414, 6017, -
?___1953 3935, 1664, 3024, 550, 46l. 950. 768, 4659,14067.11625,10829, 7652, . :
& 1954 2179, 960, 832, 730, 625, 499. 576, 4u0b, 9751, 9454.12262, 6733, : o
1955 31¢9. 15%6, 707, 640, 589, 563, 486, 381%,12680,13773.11717, BUSH, : o ",I
1956 2378, 1654, 8i9, 704, 653, S63, 559, 5404,14387.12813,12550, 7684, . o ; . ; i
$ 1957 2833, 1120, 915. 882, 778, 658, 653, 6977,15834, 9693, 8256, 7917, o
1958 3167, 2259, 17715, 9871, 585, 4i2, 17104, 4010,1313%, 9990,10511, 3497, )
e 1959 1924, 954, 703. 7T27, 616, 434, 512, 5724,11473,.14438, 9498, 5728, Table [& Browne k3 R
1960 3245, 1600, 973, 881, 718, 660, 742. 8246, T014,10328, 9903, 7817, : P
1961 2554, 1016, 976, 934, 581, 540, 813, 6760,12337,11564,13478, 5014, g . ,
1962 2826, 1536, 973, 78i. 602, 538, bbbk, 5687,19277.13901.10285, 6865,
1965 3034, 1485, 858, 691, 640, 602, 666, T114,12650,17882,16230, 6976,
1964 3607, 1568, T42, 742, 538, 4d6i, od4b, 1176,i5718.13133, 6413, 4620,
1965 3473, 1536, 947, 666, 563, 550, 762, 5285.13606.t4182, 8152, 9175,
1966 3768, 1536, 892. o440, 6d4v, o4, 69i. 3136.15923, 9714,10129, 6353,
1967 3040, 947, 799, 7T10. 628, 589, 576, 4991.15245,19635,16755, 6164,
1968 2341, 1152, 913, 845, 800, 1767, 809, 6079,16150.13197, 7762, 3764,

-4

1970 1324, 844, 678, 6i1. 5719, 563, 849, 5060,10089,.14223, 9324, 5567,
1971 2406, 968, 699, 691, 691, 691, 682, 4756.18560,13734,13325, 6227,
1972 3052, i655, 1125, BeB, 690, 591, 556, 4302,.13222,51484, B49T, 5119,
1973 3241, 2§34, 1016, 768, b4y, ST6; 671, 4207, 7937, 9668, 9188, 4014,
1974 1812, 982. 531, 316, 243, 243, 259, 3246, 7323, 9394, 8236, 6396,
® __3975 3026, 1169, 838, 640, 640, 640, 682, 3666,13299,12643, 8486. 6925,
1976 2618, 1024, ®03, o607, 5%2, 461, 573, 4244, 9236, 7515, 6958, 3516,
1977 2168, 1238, 896, 768, 640, 576, 618, 4196,15398,12813,10405. 7195,
(] 1978 4494, 2065, L1080, 833, 737, 653, 1032, 5568, 81i0,10775, B&99, 4708,
1979 2372, 1187, 902, 741, 640, S76, 685, 6079, 9592,13030, 8452, 5333,

®
=
‘ 1969 1647, 5S517. 335, 292. 282, 2H2, 599. 5289, 9516, 7521, 5513, 2700,
o

® _ MINIMUM POST=PROJECT FLUWS AT BELOY DAM
OCT NOV DEC JAN FEB  MAR  APR  HMAY JUN  JUL AUG  SEP
1400, 1400, 1400, 1400, 3400, 31490, 1400, 1400, 9300, 9300, 930¢, 1400,

N3D FORECAST, YFAR 2010 AMNUAL ENERGY DEMAND = 6444, f[3WH,
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ENERGY GENERATION CRITERIA

Attachment 7b.3
Page 4 of 8

PRREE P

PR FTY Y ¥

SYSTEM ENERGY DEMAND, GuH

ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

MONTHLY GENERATION FROM OTHER SUURCESs GWH

ocT NOV DEC JAN FEB MAR APH MAY JUN JUL AUG 9EP

9625 85,7 8740 82,5 72,0 71,2 61,9 73.9 159,5 170,8 175.9 126,7
ADJUSTED SYSTEM ENERGY DEMAND, GWH '

ocYy NOV DEC  JAN FEB MAR APR MAY JUN JUL AUG SEP
466, 554, 630, 5771, 510, 504, 429, 385, 267, 249, <270, 339,

MONTHLY GENERATJON, PERCENT UF ANNUAL

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG  SEP
0,090 0,107 0,122 0,34} 0,098 0,097 U053 0,074 0,052 0,048 0,052 0,065

TARGET FIRM ANNUAL ENERGY = 122,

TARGET MONTHLY FIRM ENERGY, GWH

ocy NOV DEC JAN FEB MAR APR MAY JUN JUL AUG JEP
1100 t’nl laue ls.b la.o il.q lo.l 9.! 6’3 5.9 6-“ 8.0

—— e . . - o -
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o ——TURBLNE DISCHANGE (EFS) L . e Talle 1§ Brows R 4
. ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
@ 1951 1733.0_ 1659.1 _1833,0 18ud.7 _1723,7 _1658,9 1616.,2 3618.4 H165,3 8165,3 8165.3 8165.3
TTTL9SZ T au69,07 2876.1 T 2172.07 7187477 T1768.7 T1722.9 T166b,2  T1400,0 8165.3 7 8165.3 B165.3 62679 -
1953 _3692,2_ 2542,1_ 2180,0 _1656.7 1569.7  1658.9 _ 1561,2_ 1400,0 8165,3 B8165,3 8165,3  7902,9
@ 1954 771936.27 1838.1 1942.,0° T1836.7 1753.7 1607.9 1460,07 1400,0 6165,3 B165.3 6165.3 6983.9
1955 2466.2 2414.1 1817,0 174647 1717.7 _1671.9 1400,0 1400,0 165,35, 8165.3 8165,3 8165,3
1956 2267,4 1934,1 1909,0 1810,7 ~1781.7 1671,9 1a00.0 1876,5 8165,3 B165.35 B165,3 T934.9
@ _ 1957 7590,2  1998,1 2025,0 - 1988,7_ 19067 _1766,9 1866,2 3076,4 8165,3 B165.3 8165,3 70891
1958 2924,2  3137.1 “28b5.0 2093.7 T 1713.7771580,9 Ti5i7.2771400,0 8T65.3 8i65.3 816573 "IT4T.9
1959 1681.2  1832,1 _1613,0  1833,7_ 1744,7__1542,9__1400,0 _1751,0 8165,3 8165.3 6165,3 5978.9
@ 1960 73002,2 o47B.1 2083,07 1987.7 1846.7 176b.9  1555.2 4345.4 8165,3 8165,3 B165,3 S5316.7 -
1961 2311,2 1896,1 2088,0 2040,7 1709.7 1648.9 1626,2 2859,4 B8165,3 8165.3 8165,3 5664,9
1962 2583.,2 2414.1 2083,0 1887.7 1730,7 1646,9 1479,2 1786,4 8165,3 B165.3 B165,3 B6165,9
® 1963 3034,0 2363,1 1968,0 1797.7 _1768.7 1710,9 _1479,2 3213.4 8185,3 8165,3 H169.3 7226,9
1964 T3364.2  244b.1 1652,071848,7 T 1666,7  1569,9 " 1459,2 " {400,0 6165.3 8165,3 B165.3 3954,3 -
1965  3230.2 24ll,]  2057.0  1772,7_ 1691.7 1653,9 _1575.2  1400,0 b165,3 8165,3 8165.3 8165,3
™ 1966 3597.2 2iid.1 2002,0 1746.7 1768,7 1745,9  1504,2 1806,0 6165.3 B8165,3 BI65,3 6603,9
1967 2797,2  1825,1 _1909,0 1816.7 _1756.7  1697,9 140C,0 1400,0 B165.3 6165,3 8165.3 6414,9
1968 2098.2 2030,1 2023,0 1951,7 1928,7 1675,9 1622,2 2178.4 B165.,3 B8165.3 8165,3 2425.6
@ _ 1969 14064.2 1400,0 1457.4 1400,0 1400,0 1400,2  1400,0 1400,0  8165,3 B8165,3 6165,3 1400,0
TTI970 1 0.0 15766 1799,7 1725.8 1788.1 1736,3 1550,5 1400,0 8165,3 8165.3 B8165.3 2669.9
1971 2163.,2  1586.1  1809,0 1797,7  1819.7  1799.9  1495,2 1400.0 6165,3  8165.3 8165.3 6477.9
® 1772 2809,2 2538,1 2283,0 1974,7 1818.7 1699,9 1400,0 1400,0 8165, B165.35 8165.,3 4540,1
1973 2998,2 3012,1 2126,0 1874.7 1768.7 1684,9 1484,2 1400,0 B8165.3 8165.3 8165,3  1400,0
1974 1400,6 1400,0 14B0,7 1400,0 1411,3 1400.0 1400,0 1400,0 B165,3 B8165,3 B8165,3 14000
® 1975 1400,0  1400,0 1480,5 1415,3 1768,7 1748,9  1495,2 1400,0 B165,3 B165,3 8165,3 6334.8
1976 2375,2 1902,1 " 1915,0 1713,7 1640.7 1569,9 1406,0 " 1400,0 6165,3 6165.3 8165,3 1400,0
1977 1400,6 146447 1637,3 1541,7 1556.6 1438,3 1400,0 1400,0 8165,3 b165,3 8165.3 7445.9
° 1976 4351.2 T2943.1 2190.0 "1939,7 1865.7 176i.9 1645.2 1667,4 8165,3 B165.3 B165.3 2521.5
1979  2129.2 2065.1 2012,0 1847.7 1768.7 1684,9 1498,2 2178.4 6165.3 8165.3 B165.3 4705.6
® ___ . . et o g —— - R
‘ AVG 2479,62119.0 T1957,0 1797.5 1730.2 1659.8 1493,6. 1839,7 6165.3 06165.3 B8165.3 5402.4
. e —— .
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ENERGY FROM RESZRVOER _ . AGWH) Teble 18 Lrawng P 5 § "
oC] NOV___ DEC  JAN _ FEB  MAR __ APR___ MAY___ JUN __ JUL___ AUG___ SEP __ ANN 5
e 1951 18,4 16,8 18,7 17,8 14,9 15,3 13,9 __ 34.1 18,9 82,8 63.7 82.2 417.5
1952 26,2 23.1 22,1 18,5 15,3 15.9 12.6 12.7 17.7 85,4 86,5 64,0 459.9 S
1953 39,0 25,8__ 21,7 16,4 ___ 13,7 _ 15,3 13,6 13.1 80,6 86,5 86,5 80,7 4s2,8 A
1955 30,3 24,5 58,5 17,2 14,8 15,4 12,0 12,8 79.1 86,0 86,5 83.6 480,8 C
1956 2440 19.6 19,7 7.9 15.4 15.4 12,1 13,9 61,3 86,5 86.5 8t. 473,.3% Lo
® 1957 27,3 20,2 20,6  19.6_ 16,5 16,3 12,6 = 29.0 81,3 86,5 8503 71,4 48647 o
1954 30,9 31.8 29.4 20,7 14,8 14,6 15,1 12.9 79.9 86,5 86.5 18,3 459,2 -
_..19%99 AT.7_ . 18,0 18,5 18,1 _ 15,1 _ 14,2 12,0 1645 81,3 86,5 86,5 61.1 44641 By
‘ 196(’ 31.7 25.‘ 21.2 19.6 lb.e 16.3 13."' “lgo 76.5 77.6 79.5 5203 a70.3
1961 24,4 19,2 21,3 20,1 14,8 15,2 14,0 27,0 81,3 86,5 86,5 59,9 470,2 4 |
1962 2743 24,5 21,2 18,6 15,0 15,2 12.7 16.9 81,3 86.5 8645 83.7 469.3 :
@ . 1963 32,1 23,9 20,0 17,7 ___15.,3__ 15,8 12,7 30.3 81,3 86,9 8645 13,8 496,1 S
1964 . 35,5 24 .9 18.9 18,2 14,4 14,5 12.6 i2,2 76,7 86,5 85,4 39.9 439,7 o
1965  d4,1 24,5 21,0 17,5 14,6 15,3 13,6 i3.2 81,3 86,5 65,1 82,2 488,8 g
0 1966 J&gu 2“.5 20.“ 17.2 15.3 ib.l 1300 ‘2.7 78.9 86.5 86,.5 61,5 “76.5
1967 29,5 1845 19,4 17,9 15,2 15,7 12,1 15.1 81,0 86,5 85,5 65,5. 460,9 2
1968 22.2 20,6 20.6 19,3 16,7 17.3 14,0 20,6 81,3 86.5 84,7 24.3 427 .8 I
. 1_?‘?_? l_l!_!é ____L‘_lia______J‘j,_Q l;.u !_d_s_l 1_2__.9.___ 1;&_3! lé_._Z 79.2 80-0 72.8 ‘1.5 35‘.3 5
1970 12,2 13,1 14,8 13.6 12,0 11,9 9.3 9,7 63,1 73,0 79.4 26, 338,3 B
1971 22,8 18,7 18,4 17,7 15,7 16,6 12,9 13,1 BiL7? 86,5 86,5 66,2 455,9 b
° 1972 29.7 25.7 22, 19.5 15.7 15,7 12.1 13.0 80,2 86,9 85,5 45.9 452,0 o
1973 51,7 30,5 21,7 18,5 19,3 15,5 12,8 12.9 75.0 76,5 17.1 13,3 400,8
1374 10,3 13.8 14,8 13,6 12,0 12.7 11.7 12.3 69.4 9.2 67.9 12.1 323,9
® 1975 13,9 13,8 14,8 13.9 15.3 16,1 12,9 12.8 79.5 86,5 85,3 64,0 429,9
1976 25,1 19,3 19.5 16.9 14.2 14,5 12.1 12.9 76,5 T6.8 71.1 ile7 370.5 -
1977 12,8 13,1 i4,8 13,6 12,0 11.9 10,8 it,7 17,1 86,5 86,5 16,1 426.7 i
® 1978 44,9 29.8 22,3 19,1 16,1 16,3 15.9 15,7 17.7 G0.6 B8l.6 24,9 5,0 =
1979 22,5 20,9 24,5 18,2 15,3 15,5 12,9 20,6 79,3 84,4 85,5 47,5 443,1
® _._ e e _ 3
AVG 26.0 21,3 ol 17.6 14.8 15.1 12.7 17.0 78,4 83,5 83.4 54,6 444.0 é
o s —_— s
® e — -
. S .
» S e e - e et e e -
o« T _ e
12
11
g ————"=—="~ - e e e e e e e e e
9 *
e T . S - e e e e e e e e e e e e et e e




. b i ot St e e+ ot o+

__POST-PRUJECT FLOWS

- e——— i pamc e

cFs)

[ R

i moamoo it - e .

hment 7b.3
agelwdi.of 8
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oct NUV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1951 1733,0 1659,1 1833,0 1804,7 1723,7 1658,9 1616,2 3618,4 9300,0 9300,0 9300.0 9476.4
1952 20469.0 2276.1  2172.0 1874.7 T1768,7 1722,9 " 1466,2 1400,0 9300,0 13523.F 9414.0 6267,9 -
1953 3692,2  2542,1 2134,0  1656.7  1589.7 1658,9 _1581,2  4400,0 11253.5 11625.0 10829.0 7902,9
71954 1936.2  1838.1 1942.0 i836.7 1753.7 1607.9  1400,0 1400,0 9300,0 9300.0 946b6.2 69b3.9
1955 2866.2 2414,1 1817,0 1746.7 1717,7 1671,9 1406,0 1400,0 9300.,0 13377.7 117L7.0 8165.3
1956 2267.4 1934,1 1929,0 1810,7 1781.,7 1671.9 1(400,0 1476,5 12236,5 126813.0 12550.0 7934,9
1957 2590, 998,1_.2025,0 1984,7_ 1906.7 _1766,9 _1406.2 3076.4 13683.5 9693.0 9300,0 7089,.1
1958 2924,2 137.1 2885.0 2093.7 1713,7 1580,9 1517.2 1400,0 9648.9 9990.0 10S5i1.0 3747.9 "
- 1959__te81,2 1832,1 1u813,0 1833,7 1744,7 _1542,9 1400,0 1751,0 9Y322,5 14438.,0 9498,0 5978,9
1960 3002,2 2478,1 2083,0 1987.7 1{b46,7 1768,9 1555.,2 4345,4 9300,0 9300,0 9300,0 5316.7
1961 2311.2 189,11 20BH,0 2040,7 J709,7 1644,9 1626,2 2859,4 10186,5 115568,0 13478,0 5864,9
1962 .2563,2 2414,1 2083,0 3887.7 1730,7 164b.,9 1479,2 1786.4 17126.5 13901,0 10285,0 B8865.0
1963 3034,0 _2365,1 1968,0 1797,7  1768,7_ 1710,9 1479.,2 3213.4 10499,5 17862,0 162356.0 7226,9
1964 3364,2 2446,1 1852,0 1848,7 1666.7 1569.9 1459.2 1400,0 9305.4 13133.0 9300,0 3954,3
1965 3230,2 _2414,1 2057,0 _1772,7 1691,7 _1658.,9 1575.,2 1400.0 11439.4 14182,0 9300,0 8165.3
1966 3597.,2 2414,1 2002,0 1746,7 1768,7 1748,9 1504,2 1400,0 11535.8 9714.0 10129.0 6603,9
1967 2797,2 1825,1  1909,0 1816,7 1755,7 1697,9 1400,0 1400,0 12763,8 19635.0 16755.0 6414.9
1968 2098.2 2030,% 2023.0 1951,7 1928,7 1875.9 1622.2 2176.4 15999,.5 13197,¢ 9300.0 2425.6
1969 1404,2 _1090,0  1657.4 1400,0  1400,0  1400,0__14900,0_  1400,0 9300,0 9300,0 9300,0 1400,0
1970 1400,0 1576.4 1799,7 1725.8 1788,1 1736.3 1550,5 1400,0 9300.0 9300.,0 9300.0 2669.9
1971__2163,2 846,01 1809,0 1797,7  1819.,7_ 1799,9  1495.2 1400.0 15846,8 13734,0 13325.0 6477,9
1972 2809.2 2533,1 2233.0 1974.7 1818.7 1699.9 1400.0 1400,0 10008.8 11464,0 9300.0 4540.1
1973 2993.2 3012,1  2126,0  1874,7 1768,7 1684,9 1484,2 1400.0 9300,0 9300.,0 9300,0 1400,0
1974 1400,9 1400,0 1480,7 1400.¢ 1411.,3 1400,0 1400,0 §400,0 9300,0 936G0.0 93I00,0 1400,0
1975 1400,0 §400,0  1480,5 1415.3 1768,7__1748,9 _1495,2 1400,0  9459.4 12643.,0 %300.Q  6334.8
1976 2375.,2 1902,1 1913.0 17135,7 1640.7 1%69,9 1400,0 1400,0 9300,0 9300.,0 9300.0 14450,0
_ 1977 1400,0 1461,7 1637.3 1541.7 1556,6 1438,.3 1400,0 1400,0 9300,0 21¥B07.6 10405,0 7445.9
T 1978 4251.2° 2943,1 2i90,0 1939,7 1865.7 1761.9 1845,2 1667.4 9300,0 9300,0 9300.0 2521,.5
1979 2129,2 2C65,1 2012.0 1847.7 1768,7 1684,9 1498,2 2176,4 93uv0,0 11231.4 9300,0 4705.6
AVG 2479.6 2119.0 1957.0 1797.5 1730.2 1659.8 1493,6 1839,7 10731.6 11871.3 10485,9 5471,7
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3 - S — i e 2o - Attachment 7b.3 .
@ Page 8 of 8
o AVERAGE CAPABILITIES (MW) 7able 1§ Erowne P 7
oct NOV DEC JAN FER MAR APR MAY JUN JuL AUG SEP
BROWNE 113, 11i. 107. 1v2, 97 . 92, 87, 93, 105, 110, 1¢9, 110,
o
YOTAL 113, tit. 107, 102, 97 2. 87, 93, 105, 110, 109, 110,
9 MINIMUM CAPABILITIES (MHW)
T | NOV  DEC JAN FED MAR APR MAY JUN JUL AUG SEP
¢ BROWNE 86, 84, 79. 74, 68, el, 52, 62. T6. 83. 60, 83.
TOTAL 86, 84, 79. 74, 68, 61, 52, 62. T6, a3, 80, 83,
. *
AVERAGE ENERGY PRODUCTIUN (GWH)
) ‘ ocT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP ANN
BROWNE 26,0 21.3 19.7 17.6 14.8 15,1 12.7 17.06 718.4 83.5 ©83.4 54,6 444,0
@ TOTAL 26.0 21.3 19.7 17.6 14,6 15,1 12.7 17.0 18.4 B83.5 B3.4 54,6 444.0
® MINIMUM ENERGY PRODUCTION (GWHJ
ocT NGV DEC JAN FER MAR APR MAY JUN JuL AUG SEP ANN
° BROWNE C1974) 16Ge3 43e8 14,8 13,6 12.0 12.7 1i.7 12.3 69,4 69,2 67,9 (2.1 323.9
TOTAL (1974) 14,3 13,8 14,8 13,6 12,0 12,7 1147 123 69.4 69,2 67,9 J2.1 323.9
[ ]
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Attachment 7b.4
Page 1 of 8
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. 3
0 ___4) CHAKACHAMNA(ALY,. D) o NSD YEAR 20103 6444 GWH Table lf (onfachamma Pl F
P 9 RESPONSE 10 DEIS W/RULE CURVE "RATED CAPACITY 100 Mw L
* 3 @ INPUT DATA FOR CHAKACHAMNA ]
1 NATURAL STREAMFLOW AT _DAMSITE s
% @ 3
g YEAR OCT NOV  DEC JAN FES8 MAR  APR  HMAY  JuN JUL AT SEP ; ‘
i @ 1930 2659, ‘772, 606, 512, 458. 463, Sll. 2025, 8542.13164.10518. 4491,
3 1951 1731, 539, S02, 465, 442, 420, 601, 3771.10689.13065, 88ui. 6605, ,
¢ 1952 3186, W12, 669, 600, 465, 437. 480, 1997, B174.12545. 9401, 3532, . :
T 1953 2682. 835. 612, 493, 447, 447, 6il. 3962.13217.13325,10778, 4475, h.
i 1954 §972, 499, 520, 497, 4ug, 4ed, Sii, 3404, 8972,12061,12016, 6U4S,
§ 1955 2757. 725%. 589, S4B, 477, 436, U457, 2163, 6796,12966., 9953, 5038, o
. @ 1956 1958, 565. 502, U474, 445, 419, U466, 2906, Teuves3271.10205, 5910, R
i 1957 2023. S53. 535. 539, 506, 475. So8, 4363,14787,13119.15175, 680, =
! __ 1958 2677, 163, 532, 539, 480, 459, b64S, 2ubb, 9900,10133, Bbu ., 3422,
v @ 1959. 1866, 496, 453, 396, 438, 419, 496, 3090, 9429.10358.117¢¢. 3632,
: 1960 1340, 624, 478, 379, 2771, 237, 363, 3607, 680T7,111%%, 9307, 3115,
X 1961 1409, 769. Bu0, 847, 559, 4u0, 316, 1851, 7953,12778.10869, 6195,
. 9 1962 1556, 813, bbb, 603, S11, 44y, 440, 31235, 7895,131i%.10381, 5512,
; , 1963 1167_ 833, 583, 468, 327, 285, 307, 1771. 4705.13219.12178, 5817,
1964 2056, 900, 680, 334, 405, 302, 447, 1800, BOK3,10670.11768, 4216,
- @ 1965 1215, B79. 632, 389, 189, 307, 368, 1256, 3460.11603.11899.10772,
. 1966 2064, Sel, 436, 358, 306, 320, 38y, |63, B042,10273, 9944, 6578,
! 1967 1923, 880, 283, 501, 419, 354, 850, 2000, B731,14901.15665, 6161,
1@ 1968 2010, 1185, S4i. S04, 480, 437, 600, 2966, 7778,43087.41227, 2763,
! 1969 946, 655, 582, 455, 456, 470, 622, 1918, 92u41,12448, T267. 2763,
ot 1970 3027, 1185, 571. 467, 4784, 520, B69, 2235, 6759,10330, 7956, 2704,
: 1l @ 1971 1329, 712. 430, 364, 411, 483, 1245, 4033,12642.13665.16650. 5045,
g DEt 1972 3151, 1060, TU6. S91le 501, 462, 449, 3438, B198.13460, 9233, 4962,
! 1973 2366, 649, 484, 465, 462, d50, 556, 2101, T427. BB20. 7779. 2764,
P @ 1974 2497. TiG. 593, S528. 496.  U47)a. 524, 4162, 6210, 6751. 6129, 6U20,
; 1975 3029, 879, %00, 468, 455, 455, 459, 4754.10619,108%9. 6772, S077,
! .__Jszb_Jlnn*__laal_.i2a‘__51&‘__aaig_JuuLh_ﬁ_s._szill_g5514_Q21u‘,bApa. 4917,
- @ i977 3887, 1028, 1025, 1014, 743, S76. 576, 5305.19834.13868.11194, 6029,
i 3978 3679, B92. 670, STV, SUT. U479, S28, 9357, J887.10%16. 7835, 4483.
i ® 1979 3228, 678, 671, S67, 532, S517. 683, 6746, 8484, 8928, 9127. 4542,
8
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1128, 1128, 1128. is2u, 1128, 13128, 1128, 1128, 1128, 1128, 1128, 1124,
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Attachment 7b.4 Page or 38
NET RESFRVYOIR FYAPOHATION, INCHES
NCT MOV DFEC  JAK  EFB__ MAR  APR  MAY _ JUM _JUL  AUG  JEP
0,0 0.0 0,0 0.0 0,0 06,0 0,0 0,0 0,0 0,0 0.0 0,0
AAANKAKKE RESERVOIR DATA RRADANARSR Ak JAILWATER DATA *%nkn
. FLEVATION  VOLUNE AKEA DISCHARGE ___ ELEVATIUN
(FT,MSL} (ACRE=FEET) (ACKES) (CFS) (F1oMSL)
” 760.0 U, 0, 0, 439,0
o 165,90 2025, 810, 1000009V, 439,90
10 780,0 21200, 2690, Ve 0,0
’ 820,90 2681900, 71320, 0, 0,0
860,0 572000, 9260, 0, 0,0
? - BAOLO 169060, 10400, Oq 0.0
] 900,.0 988000, 11590, 9, 0.0
s 920,0 1224000, 11960, U, 0,0
4 940,0 1467000, 12320, 'R 9.0
3 94G,0 1747000, 12650, 0. 2,0
980,0 1973000, 12989, 0. 0.0
1000,0 2236000, 13280, 0, 0.0
§020.0 2504000, 13520, v, 0.0
1040,0 2776640, 13740, 0. 0.0
108¢,0 3335000, 14170, 0. 0.0 Cle 12 2
1100,0 3520000, 14390, [ 0.0 Zable (2 Chabichamng B2
1120,0 31910000, 14620, O, 0,0
1128.0 4033200, 15212, 0. 0.0
1140,0 4218000, 16100, 0, 0.0
THE RATED HEAD I8 663,0 FT,
THE RATED CAPACITY 19 175.0 #Hw,
THE HEADLOSS IS 0,000 YIMES THE HEAD
~ THE GENERATOR EFFICIENCY IS 0.980
— THE THANSFORMER EFFICIENCY I8 0,990
ARERRARKKERRNARAARAR PONERPLARY DATA, & UNITS RaRARRARSRONRRRAARAR
~ NET HEAD PLANT TAPACITY EFFICIENCY
{ERATED) {FEEY) MY — (X RATED) TURBINE — PLARY
0,750 497,20 132,38 0.628 0.680 0.854
0.800 540,.4 253.,2 0,698 c.B88 0.862
0,850 553.5 2231.8 v.769 0.891 0.867
0,900 596,.7 245,7 0.844 0.900 0,873
0.950 69,8 2581 0,921 0,905 0,878
1,000 663,0 294 .1 1,000 0.910 0.883
- 1.030 662.9 I35 1.04u%y 0.908 0.881
1,060 702.8 316,14 1.086 0.906 0,879
1,100 729.3 333.3 1,143 0,903 0,876
1,150 762.4 354,38 1.219 0,900 0,873
RESENVGIR OPERATTON CONSTHAINTS
MAX[MUM RESERVOIR ELEVATION
OCT__ NOV__ DEC _ JAN__ FEB MAR___APR__ MAY _ JUN  JUL  AUG__ SEP
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' Page 3 of 8- .
RULE CURVE ELEVATION
GCT_ NOV__ DEC  JAN  FEB___MAR___APR_ MAY JUN_ JUL _ AUG__ SEP
1128, 1123, 1117, 1i1l, 1105, 1100, 1096, 1099, 1094, §108, 1108, 1125,
MINIMUM RESERVOIR ELEVATION
OCT___NOV _ DEC___JAN FEB__ _MAK__ APR _ MAY  JUN  JUL  AUG _ SEP
1014, 1014, 1014, 1014, 1014, 1014, 1014, 3014, 2014, 1014, 1014, 31014,
__RESERVOIR RELEASE TUNSTRAINTS
OCY  NOY  DEC  JAN FEB _MAR  APR  MAY JUN  JUL,  AUG __ SEP
NININUM CONSUMPTIVE RELEASE
0, Qc Op 05 g, 0, Qe 0, 0, ¢ 0, 0, d
}
MINIMUM NON=POWER RELEASE
BCT WOV DEC JAN FEB MAR APR MAY JUN Jul. AUS  SEP
0, 0 G o! e 0, - 9, 0, O 0, 0 Ds
DOWNSTREAM RELEASE CRITERIA e
PRE=PROJECT FLUWS AT BELUW POMERM ) o CToTTTTTT
YEAR__OCT NOV __ DEC _ JAN___FEB___ MAR _AFR  MAY _ JUN ___JUL _ AUG___ SEP Teble 18 (halschamna PR3
1950 2877, 658, 68Y, 580, 522. 528, 579, 2159, 9172.14118.11266, 4837,
1951 {884, 609. 569, 530, 505, 482, 675, 4uel,11469,148012, 9449, 9239,
1952 34431, 901, 748, 674, 530, 500. 546, 2169, 8778,13455,10091, 34ti,
1953 2902, 926, 6BT, S60, 510, Si0, 686, U271, 84174,34290,11565, 462y,
1954 2142, 673, SbH, 564, SUS. 490, 6579, 3674. 9632,12937,12839, 6500,
1955 2982, H0&, 662, 618, S42, 499, 521, 2347, 7304,13906,10682, S423,
1956 2127. 637. 569, 539, 508, 480, 631, 3142. 7998.15623.10951, 6356,
1957 2197, 624, 605, 609, S74, 5S40, 40, 4701,]15854,14069,331133, 7394,
1958 2896, 849, &01, 609, S46, 523, 122, 2671.10625.1087a, 9299. 3694,
1959 2029, 563, S17, 456, 501, 480, 563, 3338,1012:.11115,12552, 318,
1960 1466, 200, 544, a28, 328, @286, 4ol. 3892, 7316,11994, 9991, 3365,
1964 1S40, 855, 931, 938, 630, 503, 370, 2013, 8542,13705.11662, bbb),
1962 1697, 902, 745, 677, 579, 504, 503, 1354. 84B0,13069,11140, 5930,
1963 1281, qzs. 656, 533, 382, 337, 3Io), 1927, S06b6,18§76,13063, 6356,
1964 2232, T60. 389, 485, 355, 510, 1958, 8650,11449,12624, 4543,
1965 1332, 973. 708, 4ud, 234, 361, 426, 1376, 3734,12447,12764.11558,_
1966 2262, 639, 4%9, 415, 360, 375, 439, 2026, 5037.1xozunioo7e. 70718,
1968 2:83, 1300, 613, S71. 546, S00. 674, 3206, B355,14035,12045, 2989,
1969 j0ud, 737, 555, S19, 520, 535, 698, 2084, 9920,}3351, 780d, 2989,
1972 3271, 1300. 643, 532, 539, %S88. 962, 2424, 7264,.11085, 8545, 2925,
1974 1454, 794, 492, 422, 472, 549, §364, 4347,33559.18654.17848, 5430,
1972 3404, 1166, 788, 622. S68, 526, 513, 3711, HB04.14434, 9911, 5363,
1973 2564, 727, 550, S30, 526, 514, 627, 2280, 7979, 9469. B356. 2990,
1974 27104, 792, 667, 597, 563, 536, 593, 4510, 6685, 7256. 6590, 7329,
1975 32713, 973, 567, 533, 519, 519, 523, S119,11394,11651, 7278, 5464,
1976 3356, 871. k66, 582, 561, 533, 669, 5653, 9188, B285, 6949, 5293,
1977 4191, 1132, 1129, 1117, 827, 6u8, o048, >708.21254,14871,12010, 6483,
1978 396%. €87, 749, 652. 575. S45, 597, S764, B471,10856, B4Ls6, 4829,
1979 3486, T5C.  750. 639, 601, 585, 163, 7250, 9110. 9585, 9798, 4B9a,
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7 MINIMUM POST=PROJECT FLOWS AT HELUW POWERH
8CT NOV  DEC JAN FEB MAR APR  MAY  JUN JUL  AUG  SEP
® 1100, 1100, 1200, 1500, 5100, 110G, 1100, 1}00, 9900, 9900, 9900, }jV0, A
t ‘ — NBD FORECAST, YEAR 2010 ANNUAL ENERGY DEMAND & 6444, GWH,
- ENERGY GENERATION CRITERIA 3
' J
N ) SYSTEM ENERGY_DEMANG GWH -
] OCT NOV  DEC  JAN FEB MAR APR MAY JUN JUL AUG  SEP
| @
: - HﬂNTHL Y_GENERATION FROM OTHER J0URCES, FoH F
i 0CT NOV OEC JAN FEB MAP  APR  HMAY JUN  JUL  AUG  SEP
: Q 1225 197.0 10647 100,10 86,8 36,3 TJ4,6 90,9 37,9 254, 259,3 jul.3
| ADJUSTED SYSTEM ENERGY DEMAND, GWH
‘@ OCT NOV DEC JAN FEB MAR APR  MAY JUN JUL AUG  BEP :
. ML_WWMMM
: a" | MONTHLY GENERATION, PERCENT OF ANNUAL LS
OCT NOV DEC JAN FEB MAR APR  MAY JUN JuL  AUG  SEP <
'Mﬁ_awv 0,060 -
l!' ’
.’ TARGET FIRM ANNUAL ENERGY s 608, .
: TARGEY MONTHLY FIRM ENERGY, GWH
® . DCT NOV DEC' JAH FEB MAR  APR  MAY JUN JUL AUG  SEP .
56,5 68,84 78,8 71,8 53,6 €2.8 53,5 47,2 24.2 21,3 24,0 36,5 i . )
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__TURBINE DISCHARGE (CFS) .. Table 18 Chakachamna PB4 -
ocT =0V DEC JAN Ftd MAN APR MAY JUN JuL AUG SEP ;.
1950  2659,0  1988.1  2186,7 1950,1 1893,6 1712.1 1506.8 1259,4  5322,4  4474.4  4952.9 3257.6 .
TT1951 T5482.67 1860017 2079,1° 1920.9771898,6° 1708.8 T 1515,2° 2199.5 5276,8 Adi15.4 4916.5 5980.6 6
1952 3186,0 2028,1 2249.7  2038.1 1900,6 16956 1507,1 1249.9 5332,6 4496.0 5002,6 1ovoe,0 .
TTU9S3 T 147,33 T18b0,0 2076.47 T1917,5 TT189%,0 7 1704.67 7 151117 2763,5775236,2 4367.6 4G16.3 5380.6 :
1954  1481,7  1857,06  2075,5 1917.1 1894.5 17u9,5 1511.5  2125,3 5309,5 4475.2 4946.6 5823.6 ;
1955 1B8U.6 1941,1 2169,7 1986.1 1912.6 1699 1507,2 1289.3 5354,8 4530.%3 5018.4 1166,7 S
1956 1481,7  1857.,9 2076.1_ 1918.0  1B95,5 {’us a _1512.8  1484,3 S300,1  44b1.8 4984.0 4827.5 s
19577 1481.5 1857.3  2079.37 194,86 i493.9 7 1702,4 771509,37 331308 5212,27 4348.0  9878.3 5%80,6 1
1958 2677,0_ 1979.1 2112.7__ 1977.1_ 19i5.6 17v8,1 1602,7 1655,1 5291.2 4476.,% '5032.2 1010,5
1959 ~ 1503,6 1886,8 2116.4 1952,8 1934.7 . t743,6 1547,2 1319.2 S4ub,5 4574,» .5075,9 1008.2
1960 1501,5 1886.4 2109.0 1951.2 1934,3  1745.8  1550,6  1320,3  5454,8  4646,7 5lub,b6 1038.8 )
1961 1547,3 1945,1 2176.2 20i1.6 1990.3 1794,1 (594,1 1366,9 56b1,4 4769,5 5254.6 1034,5 i
1962 _1524,7__1918.,6 2140, u 1981,1 1961,5  1767,7 _1569,4  134%,0 5596.,8 4710.3 5193.9 1027.2 . o
71963 1520,5 1910.5 2137.0° 1979.1 1961.7 1770,0 1573,2 1349.2 Sb62.8 4BzA4,2 5275.6 1034,6 3
1964 1524,1  19u9.,6  2134,5 1976.9 _ 1964,0 3197.9 1570,3  1345,9 5572,1 4733,3 5241.,0 1935.4 -
® 1965 1537,3 1933.0 2i63,1 2004.1 iyad, 7 1795,8 1596,2 1371,6 5801,7 S0045.4 5508.3 1060,5 Foumsne
1956 1533,2 1923,7  2156,5  14999.5 1983.% 1790.1 159u,8 1363,7 5645,6 48039 H366.4 1058.4 P
1967 1554,0 1949,2 218h.6 2026.5 2009.1 18129 1604 s 1375.9 S671.5 a7el.2 9070.7 3755,0
L 1968  1481,5 2041,0 212%,7__1942,1 1%15.,6 1699.6 1543 215%.1  53335,4 449%3.9 4963.9 1527.1
1969 1485,8 1867,9 2086,8 1927.,9 1905,6 §716.2 1581, 5 1302,1 5363,0 4504,9 S046.,2 1019.7
1970 1515,0 1891.0 2110,3  1951,3 1932,% 1740,6 1541,9 1317,1 5470,5 4676,9 5S26b.2 1062.0
® 1971 1584,7 1994,0 2236,5 2076.0 206u.9 186G.2 1648.2 1396.6 5627,5 4634,6 4998,5 5641.3
1972 2274,6 227b,1 2286,7 1989,1 1936.6 1T11.1 1507,% 2529.% 5324,9 4476.7 4970.6 24u2,2
1973 1u89.6 1865,1 2070,7 1712.8 1890,3 1699,6 1506,6 1288,7 5340,5 4580.,6 5192.2 1047.5
L 1974 1556,1  1948,9 2183,0  2022,3  2004,2 1807.0  1604,4 1362,5 5630,8 4bY8.,9 5647.4 1129.7
1975 1646,1 2060.2  2311,0 e2i46.3 2131,8 192b6.4 17id,4 1452,9 5879,4 4936,5 5574.4 111947 b
1976 ied4,4  2055,6 2305,6 2139,9 2i24.5 1919.1 17v6,6 1442.4 %877,% 5034,4 576l.4 1159.5
L 1977 1697.1 2113.6 2366,3 2189.,9 2169.6 1958.5 1742,0 1477,0 5718,2 a576,0 5025.3 2602.7
1978 2802.6  231u8.1 2250,7 2017.1 1942,6 1728.1 1506,7 4525,8 5331.2 4541.7 5120.,5 102é.6
. 1979 15i5.1 1892.,8 2i14.8 1955,0 1935,2 3742,6 1544,9 2558,3 5319,2 A4542.,2 5§19.0 1621.0
AVG _ 1741.9  1953.4 2161.9  1989.8  1959,1 1761.4 1565.7 1745,8 S479.0 4b25.3 5147.7 224i.4 -
° ol J .
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e 5
ENERGY FKOM RESERVOIR _ LGWH) L . ) Zalle 18 (){r:lf’ac./.".*hu-nq‘ ks S
0.1 NOV DEC JAN FEY MAK APK MAY JUN JuL AUG SEP ANN ;]3
1950  104.7 15,4  B2.8 73.¢ 65.7 63,3 53,5  47.2  1b8.7  165.8  1bo.t 119.7 1219.5 £
1951 6.5 68,9 78,4 1.3 3.6 2,87 S3.% 80,4 188,7 165.8 186.,6 22054 i296,8 s
1952 121.9 74,8 89,1 76,5 63.9 b2.8 53,5 41,2 188.7 165.8 186,06 36,5 1163.4 ‘
1953 56.5 68,4 78,4 71.8 63,6 62,8 53,5 101 .1 i68,7 165,58 166.6 198,17 1295.9
1954 56.5 68,4 78.4 71.8 63.0 62.8 53.5 77.8 188,7 165,48 166,06 2ildh 1288,2 =
1955 71.8 T1.0 2.1 74,5 64,3 62.8 53.5 G7.2 168,7 165,.8 166.6 42,5 111i.5 -
1956 bb.5 @ 6ud.4  TH.4  Tl.,8 63,6 = 02,8 = 53.5 S443 168.7 165,8 186.6 177,.4 1227.7 b
1957 56.5 o84 8.4 T 71.98 63.6 62,8 853,57 121,35 188,7 165,86 186,6 2eél.4 i338,8 - o
1458 102,.4 75,0 80,0 74,2 04,4 o4, 1 5649 60,7 188,7 15,8 186,.6 36,5 1152.3 5
959" 5645 68.4 76,4 71.8 63.6 2.8 53.5 47,2 188,7 165.8 i66.6 36,5 1079.7 I
1960 56,5 68,4 78,4 71,8 63,6 62.8 53,5 47.2 188,7 165,8 186.6 36,5 1079,7 ¢
1961 . 5b.5 bB.“ 75.“ 7”6 b}-b ba.ﬂ 5}-5 “702 ‘88.7 165.8 186.6 3605 107907
1962 S6.,5_  b6d.4 _TH.4 71.8 63.6  b2.,8 53,5 47,2 168,7 165,48 186.6 3645 1079,.7
1963 - 56.5 64,4 16,4 71,8 T63.6 62,8 T~ 53,5 47,2 188,7 165,08 je6,6 36,5 10797 -
1964 56.5  bd,4 78,4 1.6 63.6 62.8 53,5 47.2 188,7 165,8 186,6 36,5 1079,7 o
665 ~55.8 " EH Yo 4 TT B 6.6 bI. B B3 6 G .3 T TBB.T T65.6 1666  36.5 T079.7 B
1966 56.5 b4 78.4 Ti.8 6340 62,48 53,5 47.2 188,7 165.8 186,.6 36,5 1079.7
1967 56.5 68,4 16,4 71.8 63.6 YN 53,5 7.2 168.7 165.8 186.6 137.5 TT80,.7
1968 6.5 75.3 80,3 72,9 64,4 62,8 54,8 79.0 188,.7 165.8 186,6 5641 1143,.2
1969 56.5 68,4 78 .4 1.8 64,6 62,8 53,5 47,2 166.7 165,86 186.6 15,5 1079.7
1970 56.5 68 .4 Tb.4 71,6 63,6 bc.B 53,5 47 42 188,7 165,8 186,6 36,5 1079,.7
1971 56.5 68,4 T .4 7i.8 DR 62,4 53.5 47,2 1887 f65.8 166.,6 08,2 1251.4
1972 86.8 Bu,0 86,5 T4,.6 65,1 63,2 53,5 92.7 168,7 169,.8 fbe, b 87.9 1235.%6
1273 56.9 60,0 T6.4 71.8 3.6 62.0 53.5 47,2 188,7 165.0 186.6 36.5 TO80.S
1974 56.5 bt 4 78.4 71.8 63.0 62,8 53,5 4742 188,7 165,8 186.6 36.5 1079,7
197¢ 56,5 68,4 78,4 71,8 63,6 62,8 53.% 07,2 188,7 IeS.8  186.6 3156.5 T079.7
1976 56.5 68,4 78,4 T1.b 63,6 62.8 53,5 47,2 108,7 165.8 186,6 3645 1079,7
1977 56.5 68,4 78.4 1.8 63,6 62,8 53.% 47.2 168,7 {65.0 186.6 95,0 138,28
1978 17,0 77.b 85,2 75.7 65,3 63.8 53,5 165,9 188,7 165.8 186,.6 36,5 12717
1979 56.5 bB.4 T4, 4 71,8 ) b2, b 53.5 92.6 86,7 65,8 I86.06 356.5 F125,.1
AVG 64,9 0.1 79,5 1.4 63,8 62,9 53,6 62,3 188,7 165,48 186,06 8.2 1151.9
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' A
- : B
PUST=PRUJECT_FLOWS ___ __ __ LCFS) e Tl 18 Cioin Jomay B Cf
uct NDV DEC_ JAN FEB MAR APR MAY JUN JUL AUG SEP. B ) ;
1950 2877.0  2074,1  2261.7 _2018.1 1957.6 11!.‘;.“1§79,y__)59354 9900,0  9900.0 9940,0 3603,6 ¢ E;
TT1951 1635,.6 1930.3 2id46.17 1985,.9  1961.6 1770 1589,27 2495,5 9900,0 9900,0 9900,0 17505,2 - ¢ b
1952 3u441,0_ 2117.1_ 2328, 7 2112.1 aqug‘g~mggoz 6 _1573.1__1461.9 _9900,0  9900,0 9900,0 1281,0 i b
1953 {767.5 195i.0 2151, 19684.5  1958,0 1707.6 15H6.1 3072.5 99006,0 11568,9 11565,0 5725.6 v
1954 1651.7  1951,06 2143, 5 1984,1 1957,5 1766,% 1579.5 2399%.,3 9900,0 9900,0 9900,0 6278,.6 i
1955 2105.6 2024,1 2242.7 2056.1 1977.6 17u2.6 1571,2 473,35 9900.0 9960,0 99Uv,0 1551,.7
1956 1650,7 _ 1929,9 _2143,1 1983,0_19%8,5 _1766,4 1577.8 1720.3 99v0,0 9900,0 99v0,0 S273.,5 = B
1957 1655,5 1928,3 2145,3 1986.6 1961.5 §767.4 1581.3 3651,8 9%00,0 12973,7 11333.,0 7394,0 T o
1958 __2890.0__2065,1 _2181.7_ 2047,1__1981,6_ §772.1 __1679.7. _1860.1 9900,0 9900.0 9900.0 1282,.5 R e
1959 1666.6 19535.8 2174.4 2012.8 1997.7 1804.,6 1614,2 1567.,2 9900,0 9900.,0 9900.0 1294,2 Tk
1960 1627,% 1962,4 2175,0  2009,2_  1985,3  1794,3 1606,6 1605,3 9900,0 9Y960,0 9%00,0 1266,8 I A
1961 1678.3 2031,1 2267.,2 2i02.6 2061,3 1857.1 1648.,1 1528,9 9900,0 9900,0 9900,0 1500,5 O
__ 1962 1665,7._2v02,6 _2219,8_ 2055,1 2029,5 1830,7 _1632,4 1467,0 9900,0 9900,0 9900,0 1445,2 —. o
1963 1634.5 2000,5 2210,0 2044,1 2016.7 1B22.0 1locT.2 1505,2 9Y900,0 9v900,0 9900.0 1473.6 T o
1964 __1700,1 _20Ud,6 2214,5 2031.,9 2020,0  1820,9 _ 1633,3 1503,9 9900.0 9900,8 %900.0 1362,.4 -
1968 1654.3 2027,0 2239.1 2063,1 2033.7 1849.8 1654,2 1491.6 9900,0 9900,0 9900,0 1846,5 i
1966  1711,2 1995,7 2219,5 2u56,5 2037,5 1845%,1 1649,8 1526,7 99u0,0 9900,0 990U.0 1551,4 '
1967 1721.0 2043,2 2236.6 2093.5 2070,1 1869.9 1700,5 1547,9 9900,0 9900,0 9900,0 4218,.0
1968 1654,5 2156,6  2191,7 2009,1 1981,6  1762,6_ 1617,8_  2395,1  9900.0 99U0,0 99vu.0 1753.1
1969 1563,8 1945.,9 2159.8 1991.,9 1969.6 1781.2 1597,5 1468,1 9900,0 9900,0 9900,0 1245,.7
1970 1759,0 20U6,0 2182,3 2016,3 1997,5 1804,6 1634,9 1506,1 99v0,0 9900,0 99v0.0 1283,0
1971 1709.7 2076.0 2298,5 2134,0 2121.,9 1926,2 1767,2 1710.6 9%00,0 9500,0 9900,0 6026,3
1972 2527.,b 2382,1 2368,7 2060,1 2003,6 1775,1 1571,1 2802.9 99u0G,0 9900,0 9900,0 2783,2
1973 1687.6 1943,1 2136,7 1977.8 1954,3 1763,.6 1577.6 1467.7 ovoo.o 9900,0 9900,0 1273.5
1974 1763.1 2030,9 2257,0  2091,3 2071,2 1872,0 1673.4 1687,5 9Y900,0 9900,0 99v0,0 1638,7
1975 1892.1 2154,2 2378.¢ 2211.3 2195,8 1990.4 177/6.4 1817.9 9900,0 9900,0 9900,0 1506,7
1976 1894," 2142,6 2379.6  2207,9  2191,5 1988,1 1780,6 1842,4 9900.,0 9900,¢ 99006.0 1535,5
1977 2001.1  2217.6 2470.%5 2292.9 2253.6 2030,5 1814,0 1875,0 9900.0 9900.,0 9900.0 3056,7
1978 3092,6 2203,1 2329,7 2090,% 20l0,6 1794.,1 1575.7 4932,6 9900,6 99V0,0 9900 & 1372,&
1979 1773.1 1972.8 2193,8 2027.0 2004,2 1810.8 1624,9 3062.,3 9900.0 9900.0 99u0."  3371,0
_AVG __1933.9 2040,3 2234,9 2057.9 2022,9 j823,5 1636,5 1996,9 9900,0 10058,1 9996.6 2690,7
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AVERAGE CAPABILITIES (Mw) Teible (8 Chatacnamma P 7
acy NUOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
CHAKACHAMNA 295, 294, @291, é86b, 262. <218, 214, 275, 271. @280, 285, @90,
TOTAL 295, 294, 291, 286, ebe. <id. 214, 215, eI1V. 280, 28%, 290,
MINIMUM CAPAHILITIES (MW)
ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
CHAKACHAMNA 250, 252. 249, 245, 241, 237, 233, 237. 249, 2bl. 24i. 242.
TOTAL 250,  252. 249, 245, 241, 237, 233, 237, 249, 247, 241. 242.
AVERAGE ENERGY PRODUCTION (GwH)
) L ocY NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANN
CHAKACHAMNA 64.9 70,1 179.5 72.4 63,8 ©62.9 53.6 62,3 168,71 165.8 186.6 Bi.2 1151.9
TOTAL 66,9 10.1 19,5 72.4 63,8 62,9 53,6 62,3 188,71 165.8 186.6 01.2 1153.9 :
MINIMUM ENERGY PRODUCTION {(GWH)
oct NDV DEC JAN FEB AR APR MAY JUR JOL AUG SEP ANH
CHAKACHAMNA (1965) S6,5 68,4 78,4 71,8 53,6 62.8 53,5 47,2 1688.,7 165.,8 186.6 3645 1079,7
TOTAL (1965) 56.5 6B.4 78,4 73,8 63,6 62,8 53,5 47,2 188,7 165.C 186,6 36,5 1079.7
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5) JOHNSON ALTERNATIVE HYDRO PROJECT

NSD YEAR 20103 6444

GWH

7&543 /g Tolrnsory

=,

REGPONSE 10 DEIS

W/ RULE CURVE

RATED CAPACITY 100

INPUT DATA FOR JOHNSON

NATURAL STREAMFLOW AT DAMSITE

FEB MAR
2961, 2897,

NOV
3875

DEC
3690,

JAN
3749,

oct
6439,

VEAR
1961

APR MAY JUN JUL AUG SEP
2804,12090.21513.21082,22853.11572,

2952,
5198,
2829,
3327,
282Y.
2952,

2952,
3321,
3075,
3151,

2952, 2829,
3198, 2706,

3321,
4712,
3198,
3690,
3075,
3075,

1962
1963
1964
1965
1366
1967

5517,
7175,
6852,
6513,
5937,
49i6.

2829, 2583,

2829, 2829, 2829,

2829, 2503, 2583, 4870,30664,31058,.248%5.118138.
2829, 2/06, 2700, 24

2956,.12362.30332,32201.34735. 17392,
2956,13050,10777,27122.24957,15227.

2460, 6402,12202,23149,24010,12195,

- 0 0 L ] i [ ] L4 0 L ] L]
3075.,11567.,22017.,25793.30049.15646,

3456,
3910,

3134,
3785,

1968
1969

371t
4087,

3075, 3075,
3598, 313189,

5455,
7144,

T123.10792.20492,.30356,.20156,15080.
3411, 9i01.18389,27601,14588, 7940,

33%2,
221d,

3531,
2365,

3198, 3875,
2214, 2214,

1970
1971

5160,
54818,

3994,
3317,

${00, 6604,10872,1°815,17983, 96715,
2499,10952,18093,26728,.29594,12866,

2528, 2253,
2829, 2824,

5879,
4749,

1972~
1973

3809, 3266,
32690, 2909,

2885,
2429,

2242,11387,20726,27517.26937,12337,
3139, 8092.19409,26285.21304.,15219.

260, 2651,
2851, 2829,

3022, 28499,
3998, 3499,
4031, 3269,
4244, 3257,

1974
1975
1976
1977

&71s6t,
5212,
7096,
7895,

2460,
3130,
3075,
3198,

3198, 3134,

3337, 6470,13985,25518,26777,15667,
3011,11521,18241,34169,22136,18512,

2052, 2995, 3376, 9526,.18413,22780,2798%, 9902,

3725, 8807,19692,25658,31869,12386,

2916, 2829,
3198, 3198,

3526, 3198,
3813, 3483,

1978
1979

6439,
5374,

2952,
3246,

4407, 9242.12657,23161.29372,1c0681,
4822,11306,15018,31365,36666,15514,

2952,
Ju72,.

4264, 3317,
4916, 4380,

2706, 2793,
3613, 3813,

1980
1981

6672,
8163,

3895, 8108,13530,25326.21759,52767,
4182, 8788.16162,24047,20959, 9589,

1982 3904, 3681, 3221, 2984, 2952, 2829,

2854,12423,18315,25055,.23382.1¢518,

12

-
-

-
{—

N

« o owg

RESERVOIR EVAPUORATION, INCHES

FEB MAR

APR___MAY _ JUN__ JUL  AUG __ SEP

0.0 0.0 0.0

0.0 0.0 0,0 0.0 0.0 9.0

ARNKANARE RESERVOIR DATA RARANRAR?

aran TAILWATER DATA awnx

— ELEVAVION _ NOLUME AREA
(FT,M8L? (ACRE=FEET) (ACRES)

DISCHARGE ELEVATION
(cF3) (FT,MS8L)

§1280.0 Ca 0.
1390.90 1700000, 0,

0. 129%.2
1006000, 1290,0

1420,0 2600000, Q.

1440,0 3600000, 0,
1460,0 5200000, 0.
1470,0 70000 :

THE RATED HEAD I8 §49,0 TY,.

THE RATED CAPACITY IS 210.0 MW,
— THE HEADLOSY 18 _ 0,015 VIMES THE HEAD

——JHE_GENERATCR EFFICIENCY_J3 0,980

THE TRANSFORMER EFFICIENCY 1S 0.990

TR

RSNt cer 4
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R A I 1L U R S e

e A i T WNIICIAT S e aaae S e e EECE L LRI T 1) ot g sy y
AARARRARAARRDARRARN PONERPLANT DATA, 1§ UNITS SARARRANARARRARARAAN
_...NET HEAD __ __ PLANY CAPACITY ____ __ EFFICIENCY

(XRATED) (FEET) (MW) (X RATED)  TUHBINE PLANT

" 0.650 96,9 97,8 0.480 0,858 T 9.832 - o .

0,750 111,86 - 127.9 0,628 0.580 0554

0.800 119,2 142,2 0.698 0,888 0.862

0,850 12646 156,7 0.769 0,894 0.867 Tl 1§y Tohnson P2

0,900 134,1 172.0 0.844 0,900 0,873

0,950 La1,5 187,6 0,921 0,905 0,878

1,000 149, 0 203,7 1.000 0.910 0,883

1,030 153.5 212.5 1,043 0.908 0,881

1.060 157.9 221,13 1.G86 0.906 t.579

!.100 16303 ai}.l lo‘“§ 0.903 0.070~

1.150 171,33 248, 4 1.219 0.900 0.873

{1,250 186,3 278,18 1,365 0,863 0.857

RESERVOIR OPERATION CUNSTRAINTS

MAXIMUM RESERVOIR ELEVAVICH
ocY NOV DEC JAN FE® MAR APR MAY JUN JUL AUG SEP

1470, L4790, 1470, 31470, 1470, 1470. 1470, 1R70, 1470, 1470, £470., 1470,

RULE CURVE ELEVATION

0cY NOV DEC JAN FEB MAR APR MAY JUN JUL A SEP

us
1970, 1470, 1469, 1408, 1468, 1467, 1467, 1469, 1467, 1468, 31455, 1469,

MINIMUM RESERVOIR ELEVATIiON
OCT NOV  DEC JAN FER MAR  APR  MAY JUN JUL AUG  SEP

1390, 1399, 1390, 1390, 1390, 1390, 1390, 31390, 1390, 1390, 1390, 1390,

RESERVOIR RELEASE CONSTRAINTS

———

CLY NOV DEC___JAN FEH MAR APR MAY JUN JUL AUG SEP

MINIMUM CONSUMPTIVE RELEASE
0. 0. i 01 0- 00 01 0; 0', 09 DJ 09 . OJ

MINIMUM HON=PQWER RELEASE

oct NOV | DEC JAK FEX MAR APR MAY JUN JuL AUG SEP
05 01 0. 0. 0_. o_L 0. 0. 0. W. ﬁ’g 09

e i

Y
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Attachment 7b.5 Page 3 of
o OOWMSTREAM RELEASE CRITERIA

PRE=PROJECT FLOWMS AT BELOW DAM 7
@ __YEAR_OCT___NOY _DEC  JAN _ FES _ MAR _APR _ MAY _ JUN___JUL _AUG __ SEP

1961 6439, 3875. 3690, 3749, 2961, 2897, 2804,12090,21513,21082,22853.11572,
— 1962 9511a 3321, 2952. 2952s 2992, 2029, 2956,.12362,30332,32201,34735,17392,

e 1963 7175, 4712. 3198, 3321, 3198, 2706. 2956,13050,10777,27122.24957,15227.,

— 1964 6852, 3198, 2829, 3075, 2829. 2583, 2963, 4870,30664,31058,24895,11838,
12 1965 6513, 3690, 2387. 3151, 2829. 2583, 2440, 6402,12202,23149,24010,12195,

& 1966 5937, 3975, 2829 28294 2706, 2706, 2829,10208,21722,25793,20357, 9118,

1967 4916, 2075. 2952. 2829, 2629. 2829, 3075.11567,22017.25793,30049,1564i,
?___ 1968 3455, 3711, 3456, 3134, 3075, 3075, 3123,10792,20492,30356,.26138,15080,

@ 1969 Tiu4, 4087, 3910, 3785, 3598, 3389. 3411. 9101,18389,27601,14588, 7940,
7 1970 5160, 3994, 3531. 3262, 3198, 3075, 310¢, 66b4, 10872,19815,)7983, 9675,

s 1971 5818, 3317, 2365, 2214, 2214, 2214, 2499,10952,18093.,26728,29594,1286%,
@ 3__2972 SB79. 3809, 3266. 2865, 2928, 2253, 2R42.11387.20726.27577,26937,123317,

4 1973 4749, 3260. 2909. 2029. 2829. 2829, 3139, 8092.19409,26285.21304,.11219,
31974 4761, 3022. 2499 2460, 2460, 2651, 3337, 8470,13985,25818,26777,15867,

- s .- .

@ 1975 5212, 3998, 3499, 3130, 2851, 2629, 3011.11521.88241,.34169.23136,18512,
1976 7096, 4031, 3269, 3075. 2952, 2995. 3370, 9526.18413,22780,27983, 9902,
1977 7995, 4244, 3257. 3198, 3198, 3134, 3723, B8807.19692,25658.31869,12366, -
. 1978 6439, 3526, 3198, 2952, 2916, 2829, 4407, 9242,12657,23161,29372,12681,
1979 5374, 3813, 3483, 3246, 3§96, 3198, 4B22,11106,15018,58365.36666,15314, .
1960 6672, 9264, 3317, 2952, 2706, 2793, 2895, B108,13530,25326.20759,12767, Table 18 Tolnsos £3
] 1981 B183. 49t6, 4380, 3872, 3013, 3813, 4,02, B18B,16162,24041,20959, 9589, - &
1982 4904, 3681, 3221, a984, 2952, 282%. Z854,12423.18315,25055,23382.10518,
1
® _MINIMUM PUST=PROJECT FLUWY AT BELOW DAM )
OCT  NOY DEC JANT FEB™ T~ HAR  APH  MAY  JUN JUL aUG  SEp
3200. 3200, 3200. 3200, 3200, 3209, 3200, 3200,24000,24000,24000, 3200,
@ 0
] NSD FORECAST, YEAR 2910 ANNUAL ENERGY DEMAND = 6444, GWH,
® ENERGY GENERATION CRITERIA
SYSTEM ENERGY DEMANDs; GWH
9 0CT  NDY  DEC  JAN ~ FEB  MAR APR MAY JUN JUL  AUG  BEP
S63, 640, 7?7i7., 659, 582, 575, 91, 459, 427, 420, 446, U465,
o MENTHLY GENERATION FROM OTHER SOURCES, GWH
OCT  NOV _ DEC  JAN  FEB  HAR  APR _ MAY JUm JUL  AUG _ SEP
® 187,84 1778 185,22 172.5 150,86 149, 128,2 153.,2 426,6 439,9 445,9 262,5
L ADJUSTED SYSTEM ENERGY DEMAMD, GMH
OCT 1OV DEC JAN FEB  MAR _ APR  HMAY JUN JUL _ AUG _ SEP
9 375, 463, 531, 487, 431, 426, 363, 306, 0, O 0. 203,
MONTHLY GENERATION, PEKCENT OF ANNUAL
® OCT  NOV __ DEC  JAN FEB  MAR _ APR  MAY JUN JuL  PUG  SEP
0,105 0,129 0,148 0,136 0,120 0,119 0,101 0,085 0,000 0,009 0,000 0,057
o
TARGET FIRM ANNUAL ENERGY = 397, )
® TARGET MONTHLY FIRM ENERGY:; GWH
0CT  NOV  DEC  JAN FEB ~ MAR — APR  MAY —JUN JUL " RUG  SEP
‘ “’.5 51I3 56.8 53.9 “7'8 "712 “092 33.8 0.0 0.0 0'0 2203
e .

1
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_YURBINE DISCHARGE (CFS) e e e . et e . 7 e 18 Tonsasr P 4
: - _-.5 .
ucT NGV DEC JAN FEB MAR APR MAY JUL AUG SEP 6
7
1961 6U39,0__S5471.4 _6093,2 H6vV2.6  5513.6_ 4937.8 4354,9 4538,4 26,0 2.6 36748 o
1962 4302.17 SGB87,5 "6i17.2 H631.4 5545,7 4967.3 4380,9  3551,0 . 25,7 2eb 20163,8 - g
1963 4492,6 6224,1__b6094.7  5607,8_ _5519.7 4943, 4399.9 U4807.0 40163 2b.3 2.6 5009,3 1
L9608 T 4297,97 754771 6106.5  5621,5  5935.7 #959,5  4376,0 3568,2 2pie3 s 25,4 2.6 148b62,2 E—
1965 4299.,0 S477.9 6103,0 5615,8 5529,7 4954,1 4371,6 3560,7 2§10l a 26,6 2.7 32ui.0 12
1966 43B0,0 558b6,9 6231.5 5744,5 5664.6 S080.2 4485.,0 3639,2 e lb3 2647 2.7 3200,0
1967 _ 4u24,8 _5650,5  6308,1  5815,9 _S5751,8 S187,0 4599,8 3706.% 2 26,9 2,7 3200,0
1968~ 4345,.8 5542.3  6175,1  S682.7 5595,6 5012,8 4422.1 3585,.4 eu o .a 26,2 2.6 9071,0
__ 1969 4297,.0  5516,8  6251,5 5b601,2 5509,7_ _4630,8 4344,7_ 3529.1 20)6pB,B 26,0 2,6 3200.0
TT19707 4354,8 5554,0 6186.7 S692.6 S604.7  S021,9 4430,.3 3605.4 20143.8 27.5 2.8 32000 p
1971 b4608.7 5890.1 6636,0 6193,1 6179.,48 5605,0 4997,/ 4031.3 20iy3,.8 29,8 2.9 3200,0 E:
1972 4608,9 65B883,6 6607.8 6144,0 6115,6 5540.4 4940,4 3962.8 201k3,6 29.0 c.8 3200.0 :
1973 4559.1 5839,7  0570,0 6111,9 60748,7__5494,9 4B81. 5 __3957.4 20183,8. 29,3 2,9 3200,0 &
T1974 u750.4 o0094,7 o6881,2 6429,5 648v,2 59235.0 533 4400,0 a0 .8 KX 3,87 3355,0
__1975__4940,6 _ 6326,.,4 7145,3 6743, ‘i 68U45,0  6324,6 H73 ._,;__a;;_Tp_._p__.‘gg 6.8 Je.7 3.1 3200,0
1976 4774.,6 6O80.9 TTeB37.27 6365.5 6337.1 518,17 519,17 4151.2 20h6}.8 31.3 3.1 3200,0
1977 4872.,6 6194,3 6967.,3 H491,2 6513,2 5971,8 5S36d,1 43i2.5 20/164.8 5240 5.1 3200,0
1978 ulob.8 6089,0 6855,6 b386,5 63b6l.0 6800.1 5165,4 4150.8 2(163,.8 33,1 3,2 3200,0
1979 4934,5 6318,5 7136,0 6728.3  6813,8  6271.,b _5%22,1 4452.4 2p163}8 33,3 3,0 3200,0
1980 4631.5 5897.5 ©0616,9 6151.0 6119,5 453%5.1 49i0,7 3974.4 2pis3ls 30.3 3,0 3200.9
1788 aB835,8 6133.4 6866,9 b36b,1_ 6314,7 5692.3 847,56 4071.4 0163, 31.1 3.1 3200,0
1982 5054.5 6528.1 74089.,9 7146,9 7303.8 6869.4 6449,.7 S088.4 fOIbSAK 38.2 3.8 3383,2
AVG 4680,6 5875,7 6558.1 _6085.2  6054,6 S5490,0 4898,2 4052»4_}%165.6\‘ 29,4 2.9 488y,.2
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g
f} __ ENERGY FRUM RESERVUIR GwH) R Taile (& Telyp.onw K S
=
o ocT NGOV DEC JA FeN MAR APR MAY JUN JUL AUG SEP ANN
P 1961 2.4 51,3  SH.8 53,9  47.8  47.2 40,2 43,5 \s7, 0,2 0.0 34,1 b27.4 '
“TT1962 41.5 5.3 7T7hka. 87 T83.9 YL E T T TEY e T80T 3%0s 168 0,2 U, 0 1887
1963 43,5 S8.3 58.8 53,9 47.9 47.2 40,2 4b.0  llbede 0.2 U,0 6.4
9 1964 41,5 51.3 Si.8 $3.9 47,8 4r.e G0,2 33l B6 2 0.2 0.0 139,10
‘ 1965 41.5 51,5 SH.8 53,9 01,8 47,2 40,2 33,8 Vo2 U,0 29.1
1966 41.5 51,3 6.8 53.9 u7.8 47,2 40,2 33,8 0.2 Te0 20,9
® 1967 41, 5 51,8 58,8 53.9 47,8 47,2 40,2 33,8 0.2 0.0 29.3
1968 T ai, 51.3 Sheb 53,9 a7.8 47,7 4o, 2 33,8 0.2 U,0 34,3
1969 41_.5__,.___5..1.37______9919__ _23.9 47,4 47,2 = 40,2 = 33.8 0.2 Vol ev.4
@ 19707 41,5 51,3 58,8 53,9 47,9 47,2 4,3 33,8 .2 0.0 27.5
i971 41,5 51.3 54,8 53,9 47,8 47,2 40,2 35,8 0.2 0,0 27.3
1972 41.5 51.3 58,0 53,9 a7,.8 af,2 40,2 35,8 1 0.2 .0 277 N
® 1973 41.5  Si,3  5H.8 53,9 47,8 47,2 40,2 33,6 legp,b 0.2 U,0 26,6
o 1974 41,5  §i.2  b8.6 53,9 47,8 67,2 40,2 33,6 14b.5 0.2 0,0 249
e 1975 41,5 51,2 54,8 53,9 47,8 47,2 40,2 33,6 14%,3 0.2 0,0 25.8
1 @ ~ 1976 ui.e 51.3 CY ) 53,9 47,8 T B1.27 40,2 35,6 1pq.1 0.2 0,7 25.8
1977 41,6 51,3 58,8 53,9 47,8 47,2 40,2 33,8 1b64.4 g.2 0,0 26,3
1978 41.6 51,2 58,8 53,9 07,8 47.2 00,2 33,8 8.2, 0.0 25.3 )
® 1979 41.5 S1,2 58,8 33,9 47,8 47.2 4,2 _ 33.8 0.2 0.0 27.0
1980 4i.6 51,3 S8 . 53,9 47,8 47,2 Go,2 LEW) 0.2 0.0 25,8
1961 41,6 S1,3 58,8 53,9 47,86 47,2 4n,2 33,8 9.2 0,0 24.8
@ 1982 41.5 51.3 58.8 53.9 47,8 47,2 4u,2 33,8 0.2 0,0 220
] AVG. 42,6 5.6 58,9 53,9 41,6 47,2 .0.2 4.8 L«r'r"‘ Vel Oev 43,0
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POST-PROJECT FLOWS (CFs) ' Jable 18 Taliwsenn F 6
ocT NOV DEC JAN FEB MAR APR MAY Jun JuL AUG- SEP
1961  6439,0 5471.4 6093,2 5602.6 5513.6 4937.,8 d4s54,9 4538.4 24000,0 24000,0 24000,0 3674.8
{963 43051 5487.5  b6i17.2 5631.4 S54%.7 4967.3 43H0,9 355T.0 24U00,0 31%26.9 34735.0 201638
1963 4492,6 6226,1 &UY4,T 5607.8 5519,7 4943,3 4359.9 up07.6 24000,0 24000,0 24000,0 H009,3
1964 4297.9 85417,1 "5106.5 5821.5 5535,7 4959,5 4376,0 356H.2724000,0 24000,0 24745,3 [4do2.2
1965 4299,0 S477.,9 6103,0 5615,8 5529,.7 4954,1 4371.6 3560,.7 24000,0 240u0.0 24000,0 3200,.0
1966 43480,0 5586,9 6231.5 b5744.5 Sb64,b6 5080,2 44B5,0 3639,2 24000,0 24600,.0 24000,0 3200,9
1967 4424.8 5650,5 63084,1 SB15.9 5751.3 5187,0  4599,8 35706,% 24U90.0 24000,0 24000.,¢6 32006,.0
19687 L3458 T 5542,.3 6175.1 5682,.7 7 5%95.6° 5012.8 alee.1 3%85.4 24000,0 24000,0 24000,0 9071.0
1969  4297,0 551b,b 6251,3 5601.2 5509,7 4930,3 4344,7 3529,1 24000,6 24000.0 24004,0 3200,0
1970 4354,8 E554,0 6186,7T S692,.6 5604,7 5021,9 44d3v.3 3605.4 24000,0 24000,0 24000,0 3200,0 g
1971 4608.7 5890,1 6636,0 6193,1 6179.4 5605,0 4997.6 4031,3 24000,0 24000,0 24000,0 3200,0
1972 4605,° S883.6 6607,8 6la4,0 6115.b 5540.4 4940,0 3962.8 24000,0 24000,0 24000,0 3200,.0
1973 4559,1 S839,7. 6570,0 6111.9 6078,7 5494,9 4881,5 3957,4 24000,0 24000,0 24000,0 3209,0
1974 47S0.4 " 6094,7 6881.2 6429,.5 6449,2 %923,0 S339.,4 4306,6 2u000,0 24000.0 24000,9 3200.0
1975 4940,b6  6326,4  7145.3 6743.4 6b45,0 6324,6 5738,1 4576.0 2u0u0.0 24000,0 24000,0 3200,4
TT1976  @4774.6  6080,9 6837.2 6365.5 6337,1 5758.7 S5159.1 4iS51.2 24000.0 24000.0 24000,0 3200,0
1977 4872.6 6194,3 6967.3 6491.2 6513,2 5971.8 S364,1 4312,5 24000,0 240060,0 24000,0 320¢,.0
1978 4768.8B 6089,0 6855,6 06386,5 636i.2 5800,1 5185,4 4]156,8 240000 24000,0 24000,0 3200.0
1979 4934,5 63318,5 7136,0 6728.,3 6813.8 6271.6 5622,1 4452.,4 24000.,0 24000,0 24000.,0 3200,.0
1980 4631.5 5897.5 6616,9 6151.0 6119,5 65535,1 4910,7 3974 .4 24000,0 24000,0 24000,6° 3200,0
1981  4835,8 6333,4  6866,9 6366,1 6314,7  5692.3 5047,6 4071.4 24000.0 240600,0 24000,0 3200,0
1982 S054,5 6528,1 T449,9 7Tiab.,9 7303.8 6869.4 6449,7 S08B,4 24000,0 24000.0 24000.0 3383.2
AYG _4680,6 S8B75.7 6558.1 6085.2 ©054,6  54%0,0 4898,2 4052.4 24000.0 24346,7 24521.8 488u,2
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e e e e - _ e e . e - — —- - s
- ____AVERAGE_CAPABILITIES (Mw) e e . Tl 1§ Tohusen BT y
o ‘—- M mem—— - nom Sm—— 5
: uct NOV DEC JAN FEB MAR APK MAY JUN JUL AUG SEP 6
JOHNSON 236, 236. 232, 228, 224, 220, <2¥6. 219, 219, ¢2le. 219, 225, 7
R . I 8
TTTIOTAL 236, 236, 7232, 226, 224, 220, 216, 219, 219, 216, 219, 225, - T
e e e e e . — «
-~ MINTMUM CAPABILITIES (Mw) —_
1z
UcT NOV DEC JAN FEB MAR APR MAY JUN JULC AUG SEP
- ___JOHNSON __.. .01, 197, 188, 177, 167, 155. 141, 148, 151, 143. 144, 154, A
TOTAL 201, 197.  18b, 177. 167, 155. 141, 148, 151. 143, 144, 154,
- "o
AVERAGE ENERGY PRODUCTION (GWH) z
- ueT__ NV oEc AN FEs  mak _ apr  may_ Jun YOuu aus sep anw o H
JOHNSON - 42,6 91467 56,983, 9 4T 6 T 47,2 40 34.B _jeT 0.2 O.u “i!:ﬁ“:;ﬁ%fﬂ““**v-i T
TOTAL 42,6 51,6 58,9 9 47,8 47,2 Y ] 34,8 1.0 433
MINIMUM ENERGY PRODUCTION (GWH)
0CT ™" T NOV T TOECT T JAN FEB MAR APR MAY JUN JUL AlG SEP ANN
___JOHNSON (1982) 4i,5 51.3 58.8 53,9 47.8 47,2 40.2  33.8 132,0 0.2 6.0 22.5 529.2
i TOTAL (1982) 41.5 S1.,3 SB.,8 3,9 47,86 47,2 40,2 335.8 132,0 0.2 0.0 22,5 529.2
See pote pm p. 4
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8. 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 Governor's Economic
Committee on North Slope Gas, January 1983 -
"Trans Alaska Gas System - Economics of an

Alternative for the North Slope Natural Gas.”

b) The Harza - Ebasco Fall, 1983 update of the
Susitna Hydroelectric Préject Study referred to on

pages 56 and 61 of the KENTCO report.

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.




—i b

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 that
"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 williné to

provide the FERC with a copy.
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