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THRARFBEMRMEBRRERE
HERRELE  EEXEHILTHIHIETRES
R# 42 oMt BREOF

BB EEMBRM/BBA/TE
&2 T 23/ RIBIE/23667685
HER AR/ R/ R/ AR/ T
F R W/ R RA/+ E B FEH166/23601261
HERHA ol FR02 &40 AHREM T oS £
HEER  92.12.13~92.12.26 HEME  £R
#EEH 0 93.4.12
2 ¥R/ B
R 4239 - ERP(Enterprise Resource Planning) ° SAP(Systems Applications

&Products in Data Processing)
NERE  (ZBE=ZBF)

Pacific Gas and Electric Company (PG&E) & 1996 4k Fi SAP Bu4X 2%
AT EYHETR A% RREINFIA%EEE A BATSAP B4
N RBH LT AE B BHEEPOUBRET e b T/ - AR
U PGEE HiBEIFIRE TR EHRALFA SAP AT ETEZER-

HA$23 Auriga Corporation Consultant /- 3] 3tB% & & /1 3% 41 A
THABNAABRNMA S T S22 BRARZEA BBEIAAR AR
Blueprint SR BRI NG| R EH N EAERP 2 EX EFE XK S EH
TAPTERESR B ZH -

AXEFHCHEZEE EKRSE T4 (http © //report.nat.gov.tw )
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o R E B it ee e ste e s e s e s nae st s s naeaenes 2
=N N - 32 B SO O OO PURPOPPN 2

s R T X - T 3
—~ DEFTRAIN PGEE REEHFIZBA e, 3
S EEANERPHEBRBIE R v 5

E-REOTCKLEFBRAT MR THAERZIENRARARA K

5 Z 3 RE(Auriga BER /A F])eeciiiiiiiiiiiiieiiienececaaeeenans 10

W RERRRABFFTE R oo 13
S EBRBEEH oo 29
= A I K s £ TRRROPOR 31
5 - 3 - VO TP OPPP 32
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F- REENATEAE
— REEW
SERTHMFRABTHz R AXEATERABELY
nATEGHACE KoM X ERAIERP)ZEAN -
B EARTHPIAMZIEMKXFFIH T R(E o HBRAHHE
B EAEGHEEE - FEFE)RTES RUEESHERS
EZENER > FFRid ERP 24 THRAAWMTIFIA M4
£ BAERAERERSM REREHTFAERTRAS S
THPIERESZBHENE  EBEANIHTLHLFIEAN ERP &5
z2E RN EBRERE/ILEE G 4% S ERP
AHEEBB THEARALIBETHMPIEUANE L - MMEBRITAMAR
B READAZBFNBEDAZAZEENTR -
—~ TRRAF
92.12.13(£ #£) # 4l
92.12.14~92.12.20 %5 ¥ PG&E $2 Auriga Corporation 48 ]/ 3]
92.12.21(4742) 2+%
92.12.22~92.12.24 34 I Data Blueprint A& /] /2 3]
02.12.25~92.12.26(3 £ & 42) B 5 k18

93.01.24~93.01 25(F & H) &t



B XREuiRE
— REERAEPN PGKE HEEHFIZEA

(—) PG&E £#E T EMEF LTI RENE: (3 4o

# A1~AT)

(1) 3 & #4722 #(Action Recommended)

(2) % % ¥ ¥ (Background)

(3) 3 F #h47E #2398 (Description of Recommendation)

(4) 1% z % (Financial Impact)

(5) 3% 3%z #%(Environmental Impact)

(6) # &% %=z # §(Alternatives Considered)
BEAEHHELE - TEBEHEREHTZIARA
PVRR(Present Value of Revenue Requirement) »

(7) EZrAEEEKKey Issues and Risk)

(8) 3% % 22 (Project Management)

(=) SAP R—# 0¥ FRAITHE > U TRETFTHZoh4t

(1) BHELSBKX S HEH T (business process) % 3t & A

2 o
(2) BBOE(ENPTHZELAZEHNATH e -

(3) EBPEfEAFRBIFAREZEN -

W



PG&E f£ 1996 £+ % A SAP kA €3t ERL 4 4 B
£ SAP BB AR NN HERGZ TR EREEHHEEN
EEMBREAFNE > BREF A RAARYLENFES
ERF RREHERAINFAVTAR  ThEB Ea A%
EEBRKRABREMAMAERTN  REZLIIERTE
RABREE BRI RZ LR E ML ER - BB RE -
ANERE A THRBIFIA G ESHEBRAANFZ
AFER oAt ETHEZ2EEE -

(Z) 2o REZIH

I ERFR AL BRI AL ERFARLEESR
ZARARK BREKBIPAALETAMBENESE
FINGEPATA > LAHME BEHELEERBIF/FIR
BRFZHRFTE > BHERFETREAEZZARSE—3F
& REMRFELE > HEEHEEATZLAAEEHR
NERE T Rt EHLE L 645 ¢
(1) tb#x X34 7 8 (Cash Flow Measures)4w it 44 Bl F7 5 »
(2) #H3H#AMR 2 F 80% »#7(Sensitivity of Analysis to Study

Period) » 4% 32,14 NPV(Net Present Values)#i PVRR ju

EA 5 #7 B2 do Bt 44 B2 R T -



(3) 20 83 = %37 4% % 4 # (Annual Cash Flows over Study
Period) bk &t & 4o M4 44 B3 A% o
(4) 20 £} 574N F EH$ A4 54 (Cumulative NPV
of Annual Cash Flows over Study Period)tt # B 4o i £
B3 fisw o
(5) FR &R N4 Ko 4+ B4 T
(6) #7 ¥ 3i&A 2 4 i A (Annual Earning for Common stock)
2 H R o 4 B4 AR
PG&E CR I Z N2 FREA A %(SAP) Bk Lt
RENAGBEERZE RSN HTEBN N BB E T8
MZEHMH vHSTRBEALFIHERZIBELRLER - AT
FRAMBEHETH > Lk THE AWM > BTxH
DABZHL EHEXIRIASH AR BRLER T
Ao RBERESE -

— - 6EEANERPHEMAZI4Y

AEBMBEREEHFEZEARE > W EHRELE
HMEREERA URBETEFHY FARBE+WERME
TEHRA24% EEMHHEAL  ARTES T2 - R
BEBEHCZER A EBumMBERENAKBSEMELSR B
AMEFEHMICERZBRAERA%LHA 101 B £HTHILERR
B x&a4:



RIS
BB A E R
RN K
AFERFHEER
R
AR

B R N
BEIRFEEN
#MAE B EHIL

AAHC¥EBHREARBEEFTERNBA > ¥HAMER
EHASLTHARBEEMRFPIZEREZ S BE HHOERENE
SEEARAETRNALIRE B2 AVAZCENLRAL e
ERRBEMBRFPIZ IR E A E— S RAEBEREL L
FXHE UMRECELBIGH LN/ RMEB T HELE > 22 0¥
I~ GBI TE  URAEBOESEEH - KD EMEKR - HEER
3 MEZER BB EHMACERRSE FARBARRERERZ
FEME BALASGSAMORERTFSREGTHEREET AL
BARREDEEHREZ FRBHE Mok
B AARARAKETAELSEAE

BRRLAE X BEEBRHENANTEE) - B ARFE)

ReERTE)ES KREIABE LT AEEMmAR

FABMRIFILE N HEARBEFTRILZELR Bai

NEARTRAAREETHBEAENASL - N EA T MA KL HR

HEERIIFEREFRRABB AL E > BARAZEE Y 5 M

BREAR ERERAZAMAZEN DEDNENELSZ B - Bt
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RABNASKES  TEIRHMEL  252B¥E D - HBER
A (THREAEARARASHSEENEAERALEL
PREGEBRAGETH A HRBREBETRE) FRELSEW
B -
SR Ep B R AR

ARNENEBAEHRRERIEHMICHER  RELENEHEY
FRAREBFER  BZTHFR ABFROEBREHFTHL
R BT IR RAE S AEMAE ¥ (Batch) BB RA R R
Y £(Online)E % » At b ~ THEKMINE > FHERHEL
Bz B REUAERTXEHEHN > SRR ETRA LB T ABE
MERBEAEENZ TSR EFE-—TRE -
FREH S MBRARTFRXEMA

HRERAREREERRE  HAXAEB/BIER  REZKRR
F6 -HELAE -EFHEAL WRERERARMEELAS T~
At BALBRIDVHAFEAETRASKIERER (—RE
RERASIAEAFRA S FREL) TS EMRHB B EE
AHEzMER BAHBABELZIRATNALEEAN B4
ERAETRARAZLLELS -
FAMETHRAEARA  AJRERZIRE

A BBRA - EMCEBEARBERATNALS > £7T
ﬁ%ﬁ%%%éﬁi%ﬁﬂ&ﬁﬁﬁAz%%’%ﬁmmﬁﬁ%
HE—B -~ RANEETRREZFA -
EFLLEMEELMA

-t REE DEREEMA TIFRARE | RF 0 HAE
RAFENBFLEN BT RTRAEAESFERARZI LSRR



MARGHFOEY - MKERHLE Y TALANA—FEH
MEENARRAERA G ROEMANTRAER HEREE
FoREELE EOE¥ERAEEFRR  AEAREAMNMAK
#ih R B —ERAXENERFTX > ARBROEL TFRAE
R HRFE LREAL -
W AH A &R Ao R

BRNANGEABEREL S AL E# COBOL-CSP 22X F
THE > LT IBM AR EMBE - BEABATER ZARN
BMIRUXFEBEEAET  BRSFTZIEHEN DLEALR - Bk
ZEREROHAS AN -

A TaPrERw R TESERTRIER  ZFRK 0 RA
T BT FIDEERZE LAZHFERABATE P
eH —EXSCERTERIOELTFEE L4 MR ARRABRL
EFEHZMA O adnad — ¥ - — BRI T MAE
LR URACERF N ARARREBICHFRAT > ek fRLF
ZAKBEBRER -

ERP % %% 8% 41 3% (Back-end) &9 P33F 7 ] 3 P R 69 45
¥k FIHFAEANERP 2445 > & ERP 2 st WX RA R4 >
© ERP £ RAEFI I - R EBAN I REEMNEZ  BHEH
BERRRFENNENAELZERP 44 - BLEANERP 24 TH
Wb RANRERRREEFTRZ A - EoKA % -

ERP A4 4% Z# 5wtk > THZE FILt ¥ (E-Business) 2 F#
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KEAERAARBZ T RiEE—FH ¥ A% (Front-end) &
& p A5 (Customer Service) ~ EF#%# (E-Commerce) ~ & P Bt

( Customer Relationship Management ) ~ & 4t 42 ¥ (Supply-Chain
Management) £ £/ AB L EEERBELSEF > RE XA

B EEMEL-



Z= REeTCXLARFERATMAA TRRBERZIEMR
RITBLA %M 2 fE(Auriga AR F])
(=) HERA
ANCEZERARRBLARIBAACECERBR
WRESEREZ ML AHRNE C BROESE RBIH AL
BESCRTAMARZER  BFERRGLEFNNLEMBEHR
WA SR T R o8 X (Strategic Alignment Model) |
AHREATRAKAAR L CEBFZ/E T T RARIEARZ
% % (Information Technology-enabled Strategies) ; Z B B| » it #
EOEFTERTNARERMEY - # TR ELEFTRAL
424(ERP 244), - aNEALBEABLHA 5B X TERE
B#RF AEBETHRHT E 54T ¥4 8 8 1SO(Independent
System Operator)% /745 R EE A P B ZIG S A EMAE » 3
FETEXAAPMGEE MREFPRE BREEZLBET
ERREPRBZERESTAREN - iTRBARFA B
ERXNEHRAFZERES  AARINEABRENNBAERL
ZER HRRAPFRLIERBTRZRE » AT o Ber
BHRBFERRFIEZBRE A LAPHIMAEARLSL

(computer and communications system )Z # #r%5 T £ %] B & -



(=) ERSMEM(C&CS) & et ir 2 B A
(1) BE 4 % % DSM (Distributing Management System) =]
#d C&CS 4 BT EBP BB M T AREERA
(2) B #3% & % % AMR(Automatic Meter Recording)#] A
C&CS % 4t BV HFREABRTREMERF S - KX A
HERBAERZIAAE -
(2) a2 @xER
(1) &P TR 4 % CIS(Customer Information System)
EAREEPEALREHN  doibnk - R -HELAF A
MERZABREHN W EREAP EHRE AR
#EH > BRI TR FRY
(2) 32 & % #(Geographical Information System)
EGIS 2423 > EANIAEIRAP TEEBKRE
BRKEMREENRAPAAIME AU BETHE T

ALABaBERRESE L wit: ZERAFPFRFSLETH

(3) #&E % % (Billing System)
#IH ARM A4 TERATEA a R I A5  BREE

EZIUHMAPZaRETHURTE TEETLIERSE

11



(4)

(5)

(6)

B REFHIX GBI P> @R AT QIRER
SRBBBANTEE > RPRATHES  TREANEH -
F & 12 % 4 (Outage Management System)
HUFFRBEY EANGANBKRAPRZARNEERRF
WML WEFHEHBATEERAKARRASHLAL
HILTRAEHFELRR > ETHALKBMBREBEA
B i#1% - it B2 #) IVR(Interactive Voice Response)% #ti# 4o
RP » DMERPREARFHRARHAMERZIBE -
& #.4% #] % #.(Load Control System)
ERIEFILBARBEE A SRR EZB TR R AR
2 B AT F BIEH

% % % %:(Business System)
HEEPFBREBERABVENFENRIS LS THF
28 BRAATERPBEEKIDAIE » HF W T 48 ZAE(T
HEZIMBER -HNFEEPRENE  ANLEEAN

AR FI AR EEHE -
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/d ~ £ %¥ FiRMA A+ F B & (Data Blueprint /> 3))

ERPARLEEEGEE - HE - AF -FH - MBEZAETEY
e — 2%t  ERP REZXLSEXTRYRE > LESAN
AEHEMNEHLEE/M-ERP £ MRPII #914 A > MRPII % &7
4 & & /M E (Manufacturing Resource Planning ) > # ERP 8ie #

BRERBBEBICKXETR > BATREBM ML ER -

LETRAINASMR —BELTOETEESLS > FHAHKA
FEEXETRRAELSACEKRATRAL  ETEBIHKE
HELCHRERARAGKRRR  RECENEBEHRHRRF N
HPTHF B AREARBR L o TEEELELEES Lo T

RER -

(—) ML ¥ FRHAE ERP(Enterprise Resource
Planning) #4765 ¥ 32 2| X B A:

(1) tERpREh

(2) mARBRRZAMR

(3) ki) E2H8E

(=) ERP #4785 B3 T 7| I B

(1) % ERP A XA TR Ik M B —

13



® 4:3ti% 0 ERP #4752 4 4 MBI S A B AS 10%
® FEERARE Y 178%
® AFHEAEFH 230%

® BATHHRETHME 41%E BRI EKR -

230%
128%

On time, within budges, as planned 10%

Cost Schedule  Planned
Functionality

B—  AAETEITILRE
() FEAuIhHK
ERP SR AHMR T HEHF S HFBTURHES > F IR

A ¥ % 3-party $24% & Add-on £ X - ERP % ¥ ai@ ¥ 47
CEERBHNEAET  BOETUER— LT ERY
NERX 2R ERP B RBLEMANET R FTALAR
a3 4:a) -3 — A ZREAREFE

® B ERP UFAALAABZARRENZLEH

0 BHAPHEBZIAERENZLEHUFS ERP 244

® 55 ERP KB M A B RERENZIEHE U



HEMmZE R
(3) FTAOLRRK
2003 #4 £ B — K Meta Group 28X Z THMEEH%E
¥ A\ ERP # 4% ¥4 % & #3$30 million & Z ERP #/7% &
4 4 85 4 4p 2 A $1.6 million
4 EHSEZmA
® FF 5% AHKINBBABFERFEC
® F-HpX—-NAHRATLLAIAFLFEHARZC
() BRZITARAL
® kKK
ERP A% M IHAR  FERHBBEEXNE > &
BEENSHRMAESENAENIRA -
O Eogalkz Rk
® THoEBiKkz A
® AERIRA
® ZHIEMmE
MHBREMARE  ZEEHEAR BRITEEAR
BFERFRERAKCEHEMAT - EREHEAR 2K

EEAREBHEART -
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® VATEBRFARFLENS  AAEEZIRALHBETHR

(Z) XS ANERP A& FH
(1) ERP #i#¥R5

ERP £k 2MERM LS > CREIFELG L4 i 4
X AW & K3t EMRP)E ¢y H i F IR E (MRPI)AT 2 7 5 8
MAe  CREABEBBHAMELHOESH 24 HOEBuE
BERLABESRA - PENYLAL BHEGEOCEETRAR
BEEREARE - EHE - RHEEANETREAGRLBIE -

REERELT

AREH >
MRP >
MRPII >

ERP >
VEI >

1960 £RARBREEBOARELAN  dEREDF

WELAEGEOESH BESEGERALUBEYRYGELE

16



o EAEREEEARORE - 1970~1980 £4X - EETHH
EHANAELOHERETE FMUEFREIURETHRRELAR
AR A Wk E RAEI R TIPSR I35 - S5 PkiEs - #
ERAHRMGFESIEAETE - TEFHERATEAT MRPHE
— M -

1980~1990 4% » HIFR BB AHHRA T OHY > AR B
TS HEESHARERENER RELEDERERSES
M BB AESHNELRARG ELEFREH U
EHHELEFWAL UHEEAHEEARFERNEY
F o BRI MRP 85 H A AR SERAGRLC XA T RMEE
BMaRE c BibsAU MRP A > 2564 2R3 - 2 ¥E
A % 32 $LRHFS M A% B B 1% R #|(Manufacturing Resource
Planning ; MRPID % 4 » #EAFHAE RS EREEEEFT X
DERRSAEEN  HANEF LR - BRRFHRE RMBEAK
AATHIRFES -

1990~2000 44X, » BA¥ A % 5k KX & & ¥ {t(mass
customization) & & 4 &, > ZEHMEN T RAE - SHREBE
BEBEHEORMNER CHAREOEHRERAM - ELXHN

MEHEBERA A RAREGROERRPCERPBEIES B

17



bt EEEERP 24 -ERP 2 X R A4 HOXBOBMHRR
X REVALHEZEEHESEARE  EHOEHERTRHY
HHAEERRRIE  CRBEGARTHE N T - £EHR
BWH ~ AR - AN BRRTIFITHHEE -

2000 £ 14%% > BASKSTHFERE  EEAFHERE
LSERRUAFBREEHRFNER ¥ LABILERP 24 &
BEHOENTRINETRMRA XA LML - NAESREA
&35 ¥ 3% $4T 4 H(Manufacturing Execution System; MES) & # ¢
#= # % % (Manufacturing Control System; MCS) &4 Bp B M 30,35 4% 4]
% 4 ~ % 8 #3342 (Advanced Planning and Scheduling ; APS)
% % ~ & 5 & #% 3 (Product Data Management ; PDM) 4 % ;
SO ELR LSRR LR ERATHRBRENE
BER SECELEBNNETRESAROHERR T H b ReH
B ammsngn B ERTHRSMGRRN G E AR
(Jo : HBREE...... )% A1 ] E T B F5(Electronic Commerce ;
EC)$1 & #t & ¥ # 4-(Virtual Enterprise Integration ; VED) &) # ¥ 1%
oo e RIPITUAKSG THE BRSO ERBITARER
ERAGER  EWMEH - SHERCRLTHFET B

B ¥R ARG ERF AR ERERP ARRAHULER
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HLERAB-AM ERPASKA ST O ¥E54% HasTh
(RN NREBRERALHESRE - THEANES Bt
ERP £ RAERLEAHBERA LA AT RRIZERA -
ERP £ M AL T E AN N HMATGWRAGKSL
ARTRBZBAE
(2) ERP¥AzLHAALTE
Metadata & & % :
® RELEH I BEHNDATA CHERRENIER -
® TEMURAEE  BRAERAMA EHFGRA -
® 2 EHk : RARFE DATA Z Bty 48 AR > 3 E 3 E AT sl
4o
® %%EH I BREFPEAHFAMFEMACAEIL » FAAFHRRSTE
ey BABBEEHM -
® Metadata B F 2 &5 Meta 24 & Data = FFF 4 5%,
Meta ZIENEFEETH P RETHZ PG aEHR
72 1996 £ & £ B #4784 % — B Metadata Workshop 2 #" data about
data | 84 READHRALNT  EEEZEOL ENELEHK
BLEE 0 UBNESEEARHBEFR AR LA EHNEA

{7 o £ F Metadata £ A E—BEROBHEEH > ™
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Meta-information B % & Metadata 8437 & -

Metadata &4 34 4 -

® Metadata 9 T4 ' EERXBEHGBTMERMML > EEBMEXK

F#& > % %] & who ~ what » when ~ where ~ why ~ how £ 14 Metadata

—RERAEEHOBMEH LEEAFEIEWMENR  £0 64

AF B b HEAREL - AREELHENEELAAM

AARE e

FHREAMR  AARNGERBEERGENL S -

P EARTEG] © ERBRMEHEATR ~ dofTRA -

B X EIHEH C ER R TN A IERA T LA RAAER R
BAEB? AR BRERMT

® P FEIBIR C AHETHMRE  AZHBRMAERAMES

Metadata 5 £ A :

® Metadata 4 4% & 48 Bk & F& A

AR R K- ABARLE -

bEREE  hoiksg - BE% -

CEMEBEEMSHEMBRASAR AT - BRAEESE -

® S EMARAERTZEMER

a$frE T4 Metadata 2 3588 | ZHBXBOKRE  FHBRREY
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M A T # 2 Metadata ~ Metadata 2 K B4 ©
b.sA WWW A 4244 12 8 T 3R & /R Metadata
CEWEFHX
m  XML(Extensible Markup Language) % ) 4t 8L f& F
® XML TIAMBIHFERXESAET
® XML H & & SGML(Standard General Markup Language) #-F%
4 XML # SGML KR FHMYFBHEERBERLR > L
HEEHMWNER -
® XML tb SGML 3% € fo & X F4% 5~ 325 HTML(Hypertext Markup
Language)—#k 364K T 71 A Web #9358 » i2484F XML 4 5] 4
48 LA R IE -
® XML 2 —#+ M2 RiEs  CESAMEEH  LHERARIK
ERIEHENR - 2B FE S UARR BT HAGREF - XML £
P~ ZEYTHBE K - 54 XML Schema (£ £ XML &k
HBARBEHRNEOHRETLE > TRELEARARFEETHEH
AMESHAPHER A EN -
® XML REWNAXHEN > BHLBSMENIRER - FERL
AT R NE PDA RREHRT WAP FH - RELENA

XML #4247 42 A (parser) T U E M A &L % FRE -
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® 7 XML #5% —47 ¢ <?xml version="1.0" encoding="Big5"?> - if
—fTRARES XML XH4#A > A — & ERAEFGRA
& £ XML #94% £ 4535 4% & A7 % (prolog) °

® XML f:x3ted  ATHESBETHAKER—XM4HT > Bt
A E# A Unicode #9455 % X, » Afsi4o £ encoding /8B 14
% Rl 4 A Unicode > R KL BB A T U shiE
Unicode X ##54548 % R4%E R4 XML -FARAEHRBEL E L
encoding BB - RBR—EHE—ME XML 88K B4 £ i
big5 #4%% > XML RRE > AT A A B &5 X 4% ASCIL -
UTF-8 ~ UTF-16 i& = #& 445 (UTF-8 #uv UTF-16 #f & Unicode %
Hy o AT BT R B B FIBF M RAEA UTF-8 & UTF-16) > A7 Sido
RERZXEA XML 475 » R bigd 69%45 - B &AM
175 2R 7T sA4£ A Unicode %45 R 435 #iriey XML X 44 -

©® iu 4k i 94 X E & £ (Well-Formed ) #1 4 2 (Validity) XML 3%
B AR AEH R K A KA — 18448 (Well-Formed)
&9 XML X 4%

® XML 2 2RARKHKLEN > BbBEAaRTUAREHIIETY
BEET  BTRA X4 Es% (Well-Formed) 8 XML X

#0123 B — B8 E AL R & — 4 A 2 ey (Validity) 8y X44H(B 5

22



ERAF AR —#) - SRBHYH  EHRMTURELE—E£F
ERAT R THE  REIHRMAR  ZTEEAREAL
DTD(Document Type Definition) » RBKMBEAREZL BT &
DTD - #RAE A B AR ZEHF > Fkey DID o flke MathML (4747
BEXF) REA —ERATHAE SERARETEL—
8 .did HHEN Bt REAMEEAR SR ERREF LN
€T R% did HEWI4 ¢ MathMLdtd ~ CML.dtd... %6 %) > 2] 5%
B HEERTTRKRE XML x#42&F % Well-Formed 4 » &

TRASA P dtd 4% 0 HETXHRFE Validity -

W XML Z {#:% % X,

® %32 XML Generator #&4% DTD %, Schema Ff & £ &9 & #}
AR (template) » HRAASHEH - BEALASKEHNBERER &
S Fie g #ia A XML % K> f XML Parser 8] <T 423 DTD
Schema ¥} 77 & 4 89 XML U4 47535 (Validation) T4k » B
ERWE > BPT BB HTTP &% S-HTTP (Secure- HTTP) & & 48
PR A E YR E =T AMZFEAHFHRREET K
WwrERZAGE S FHERE  EXF2EBE =W
2 8) 5 XML 2 #(DTD #, Schema) 8] 7T 77 37 2 E 85 XML

RELRBE RAZFATEHMEHRARER S BERE
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BT

® XML Generator ~ Converter ~ XML Parser ~ HTTP & S-HTTP
BARAKE ETHEEARS L RORBETHER > ME—
WA ¥ DR Bk 6Y SR8 4T X 42 B F XML Generator
# Converter AR B A% R T HEHE » B|H A4 Data

Filter #% 5 Middle-tier Software

BRR By

BE | |BH#& | |ERAZ ER| |BEAR | |EAAS
A4 °" gﬁi l°‘ F4 °‘| S ‘°‘ Fag

A DD K DID®
XML Genexator &t Schema XML Schema XML Converter it
) | Repcsitory

Parser (A (Eima) Parser
\
i (XML IR SR g IR)
HITP@E: S-HTTP) HTTP( S-HTTP)
b HL A T ) 7 AnEe

B = sk Ry X

(3) ERP RO LM AL

ERP & MRP - MRPII 2 % #:®421% - & 3 7T ERP =
B4t ERP AN LA S MRP - MRPII 2 B AN R B A H

it HRHE - BOH 2ot SEAN - BHRE - 284 -

R

EPE - DERMERAERE - PR E B G HH1L o
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® izt

ERP 2 4% X ¥4 X 44 2o bEoBE/LER » —&DE
HZEZERP 24t F KoMK EAN - 4§ ERP £ 41677 48 2 3] &3
Fl2 4N AR e @i UFBELLREEXLLSERP 244

LETATRETZERARRET LA BRBELKEE -

® B

ERP 2 4 Bt ¥4 2 BIANAE R LAS TS
FE R EPAT RT ARG E R %F & LHAT - sk Sk
A4 RTHERAEZRARFERARALAEL LEMBRELL
A A% ES L AR ERP 2 48 A 48 518 R 6948 1 815

MM FREEROCELRA ML S22 B -

& oM

B HB S HE-IFIR > EAPIAARMBIELEFLY
55 ARG EOANEEIRMARLTRELZAME RAZXFE
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WALNUT CREEK 21 kV DPA CAPACITY INCREASE
CAPITAL PROJECT SUBMITTED FOR APPROVAL BY
THE SENIOR VICE PRESIDENT AND CHIEF OF UTILITY OPERATIONS

Business Unit Total Amount in Planned Schedule
Estimated 2001 Budget Expenditure Operating
Project Cost In 2001 Date
Land $5,075,000 -O- $370,000
Substation (MWC 46) $8,602,000
Distribution (MWC 06) $2,107,000
Transmission (MWC 60) $407,000
Total $16,191,000 June 1, 2003

Action Recommended

It is recommended that the Management Committee recommend, and the President and
Chief Executive Officer approve, an expenditure of $16.191 million for the installation of
anew 230/2] kV distribution substation at a site to be acquired in Walnut Creek. The
new substation will initially consist of one 230/21 kV 45 MV A transformer bank and one
21 kV distribution circuit. This work is required to meet the projected summer 2003
distribution peak load.

Background

The Walnut Creek 21 kV Distshaution Plapgning Area (DPA) in southern Contra Costa

County consists of the communities of Alamo, Blackhawk, Danville, and portions of San
Ramon and Walnut Creek. The DPA is presently served by six 21 kV circuits from
Tassajara, two 21 kV circuits from Research, and six 21 X'V circuits from Lakewood.
Load growth studies indicate that the DPA is experiencing a growth rate of 12.6 MW per_
year with a projected 2003 summer peak normal area deficiency of 11.7 MW (4.0%) and
a27.8 MW (10.0%) emergency deficiency in the event of failure of the Research
transformer bank.

Tassajara Substation is located in the southeastern portion of the DPA. It presently
consists of two 230/21 kV, 75 MVA transformer banks. The substation is designed to
ultimately accommodate three 75 MV A transformer banks. The installation of the third
bank at Tassajara Substation is considered as an alternative to provide additional
distribution capacity to the DPA in 2003. Extending feeders from Tassajara sub to the
load centers in the northemn portion of the DPA results in feeder lengths far longer than
suggested for urban 21 kV substations in DG-0069. The high costs associated with such
long feeders makes this alternative uneconomic.

Research Substation is located in the southern portion of the DPA, between the High
Current Test Yard and the Warehouse at PG&E’s Technical and Ecological Services
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Facility in San Ramon. Space limitations prevent installing a second bank. Installation of
a third 21 kV feeder at Research would allow utilization of 9.9 MW of unused
transformer bank capacity, which would not allow a one year deferral of further capacity
additions since it would not relieve bank overloads in the DPA. The economics of
installing the third feeder has been evaluated and is less favorable than other alternatives.

Lakewood Substation is located in the Concord 21 kV DPA, immediately north of the
Walnut Creek 21 kV DPA. Lakewood Substation presently consists of four 115/21 kV
transformer banks, one 115/12 kV transformer bank and one 115/34.5 kV transformer
bank that provides service to BART. Six 21 kV distribution feeders from Lakewood
Substation serve the Walnut Creek 21 kV DPA. A seventh 21 kV feeder is planned for
installation to provide capacity to the Walnut Creek 21 kV DPA in 2002. The remaining
21 kV distribution substation capacity at Lakewood supplies the Concord 21 kV DPA.
Due to space limitations the installation of additional 21 kV distribution capacity at
Lakewood Substation is not feasible.

The construction of a new 21 kV distribution substation in the northern portion of the
Walnut Creek 21 kV DPA is the most economical solution to eliminate the projected
normal and emergency deficiencies that are projected to occur in 2003 and beyond. A
new 21 kV substation would be able to provide sufficient capacity to supply the DPA for
ten years or more.

If additional distribution capacity is not added to the DPA before the year 2003 summer
peak load period, transformer bank overloads and distribution line overloads will occur
on the substation banks and circuits that supply the DPA.

Description of Recommendation:

It is recommended to install a new 230/21 kV distribution substation at a new substation
site to be acquired near the intersection of Rudgear Road and Whitecliff Way in Walnut -
Creek, initially consisting of one 230/21 kV 45 MV A transformer bank and one 21 kV
distribution circuit (Alternative 2). This requires looping the Pittsburg-Moraga Circuit
No.1 230 kV line into the new substation, and converting Rossmoor Substation from a
double-tap to a loop configuration by looping the Rossmoor Substation onto the
Pittsburg-Moraga No. 2 230 kV line.

The preferred alternative has a PVRR that is 11.4% less than the next lowest PVRR
alternative.

Financial Impact

This project has a present value of revenue requirements (PVRR) of $34,564,000 over the
twenty year study period. It is included in 2002 and 2003 approved budgets at
XXX, XXX and X, XXX, XXX respectively.
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Environmental Impact

The proposed work requires a Permit to Construct (PTC) or a Certificate of Public
Convenience and Necessity (CPCN) from the California Public Utilities Commission. As
part of the PTC or CPCN process, a Proponents Environmental Assessment (PEA) will
be prepared which will fully assess and address the environmental impact of the proposed
work.

Alternatives Considered:

The Land Department identified 9 potential sites (A thru I) for consideration for a new
distribution substation. Sites A, B, E, and F are discussed below. Site C was dismissed
after further investigation indicated that significant geotechnical instability existed at and
around the site. Site D why dismissed ?? Sites G, H, and I were dismissed due to their
restricted size.

Alternative #1: Status Quo

Selection of this altemative would overload existing equipment thereby reducing their
useful life and increasing the likelihood of equipment failure. This may resultin a
decrease in service reliability to the customers in the area.

Alternative # 2 (Recommended): Provide additional distribution capacity by
constructing a new 230/21 kV substation at Site B.

Site B is located near the intersection of Whitecliff Way and Rudgear Road, directly
adjacent to existing 230 kV transmission lines. It is presently owned by the Rudgear
Estates Home Owners Association. Site B would be designed to accommodate four
230/21 kV 45 MV Atransformer banks. The proposed capacity work (which includes
construction of 12.6 miles of new distribution circuit mainline) would include:

2003: Construct a new 230/21 kV distribution substation at Site B (the Whitecliff site), ~
initially consisting of one 230/21 kV, 45 MV A transformer bank and one 21 kV
distribution circuit breaker.

Loop the Pittsburg-Moraga Circuit No. 1 230 kV line into the new substation at
Site B.

Convert Rossmoor Substation from a double-tap to a loop configuration by
looping the Rossmoor Substation onto the Pittsburg-Moraga No.2 230 kV line.

Construct one new 21 k'V distribution feeder from the new substation at Site B.

2004: Construct a 2™ 21 kV distribution from the substation at Site B.

2006: Install a 2% 230/21 kV, 45 MVA transformer bank and construct a 3™ 21 kV
distribution feeder from the substation at Site B.

2007: Install a 4™ 21 kV distribution feeder from the substation at Site B.

2009: Install a 3™ 230/21 kV, 45 MVA transformer bank and construct a 5% 21 kV
distribution feeder from the substation at site B.

2010: Install a 6" 21 kV distribution feeder from the substation at site B.
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The PVRR for Alternative #3 is $34,564,000.

Alternative # 3: Provide additional distribution capacity by constructing a new
230/21 kV substation at Site A.

Site A (presently owned by PG&E) is the site of the Robles 21/4 kV unit substation,
located on Danville Boulevard between Rudgear Road and Livorna Way, beneath
existing 230 kV lines. Site A would be limited to an ultimate build out of two 230/21 kV
transformer banks, because of space limitations. The proposed capacity work (which
includes construction of 19.0 miles of new distribution circuit mainline) would include:
2003: Construct a new 230/21 kV distribution substation at Site A (the existing Robles
subsite), initially consisting of one 230721 kV, 45 MVA transformer bank and
one 21 kV distribution circuit breaker.
Loop the Pittsburg-Moraga Circuit No. 1 230 kV line into the new substation at
Site A.
Convert Rossmoor Substation from a double-tap to a loop configuration by
looping the Rossmoor Substation onto the Pittsburg-Moraga No.2 230 kV line.
Construct one new 21 kV distribution feeder from the new substation at Site A.

2004: Construct a 2™ 21 kV distribution feeder from the substation at Site A.

2006: Install a 2™ 230/21 kV, 45 MVA transformer bank and construct a 3™ 21 kV
distribution feeder from the substation at Site A. Installing the 2nd 230/21 bank
requires removing the existing 21/4 bank (due to space restrictions at the sub)
and cutting over the 4kV circuits to 21 kV.

2007: Install a4™ 21 kV distribution feeder from the substation at Site A.

2009: Install a 230/21 kV, 45 MV A transformer at Rossmoor substation and construct a
5" 21 kV distribution feeder from Rossmoor.

2010: Install a 6" 21 kV distribution feeder from the Rossmoor substation.

The PVRR for Alternative #3 is $34,784,000.

Alternative #4: Install 21 kV distribution capacity at Rossmoor Substation in 2003
and then at 2 new substation at site B.

Rossmoor Substation, an existing 230/12 kV substation that supplies the Walnut Creek
12kV DPA, is located west of the Walnut Creek 21 kV DPA. It presently consists of two
230/12 kV transformer banks, with room for one additional transformer bank. In this
alternative, a 230/21 kV, 45 MVA transformer bank would be installed at Rossmoor
Substation in 2003. This bank would supply two 21 kV circuits that would be routed into
the Walnut Creek 21 kV DPA. After these two 21 kV circuits are built, additional
capacity would be provided to the Walnut Creek 21 kV DPA by installing a 230/21 kV
substation at site B. The proposed capacity work (which includes construction of 19.0
miles of new distribution circuit mainline) would include:
2003: Install anew 230/21 kV, 45 MV A transformer bank at Rossmoor Substation.
Construct a 21 kV distribution feeder from Rossmoor Substation into the northern
portion of the Walnut Creek 21 kV DPA.
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2004: Construct a 2™ 21 kV distribution feeder from Rossmoor Substation into the
Walnut Creek 21 kV DPA.

2006: Construct a new 230/21 kV distribution substation at Site B (a site to be acquired
at the intersection of Rudgear Road and Whitecliff Way), initially consisting of
one 230/21 kV, 45 MVA transformer bank and one 21 kV distribution circuit
breaker.and the construction of a new 21 kV distribution feeder to the northern
portion of the Walnut Creek 21 kV DPA.

2007: Construct a 4" 21 kV distribution feeder from the substation at Site B.

2009: Install a 2™ 230/21 kV, 45 MVA transformer bank and construct a 5* 21 kV
distribution feeder from the substation at Site B.

2010: Install a 6™ 21 kV distribution feeder from the substation at Site B.

The PVRR for Alternative #4 is $37,743,000.

Alternative # 5: Provide additional distribution capacity by extending the 230 kV
line approximately .5 miles and build a new 230/21 kV substation at
site E.

Site E is located near the intersection of Rudgear Road and 1-680, directly south of a
CalTrans Park and Ride lot, and approximately % mile north of the Pittsburg Moraga 230
kV transmission line. It is presently owned by the condominium owners on Vanderslice
Court. ??true?? Site E would be designed to accommodate four 230/21 kV 45 MVA
transformer banks. The proposed capacity work (which includes construction of XXX
miles of new distribution circuit mainline) would include:

2003: Construct a new 230/21 kV distribution substation at Site E (the ParknRide site),
initially consisting of one 230/21 kV, 45 MVA transformer bank and one 21 kV
distribution circuit breaker.

Loop the Pittsburg-Moraga Circuit No. 1 230 kV line into the new substation at
Site E via an overhead to underground transition station adjacent to tower
XX/XX and approximately Y mile of double circuit 230 kV from that station to "
site E.

Convert Rossmoor Substation from a double-tap to 2 loop configuration by
looping the Rossmoor Substation onto the Pittsburg-Moraga No.2 230 kV line.

Construct one new 21 kV distribution feeder from the new substation at Site E.

2004: Construct a 2™ 21 kV distribution from the substation at Site E.

2006: Install a 2*230/21 kV, 45 MV A transformer bank and construct a 3™ 21 kV
distribution feeder from the substation at Site E.

2007: Install a 4" 21 kV distribution feeder from the substation at Site E.

2009: Install a 3™ 230/21 kV, 45 MVA transformeg bank and construct a 5* 21 kV
distribution feeder from the substation at site E.

2010: Install a 6" 21 kV distribution feeder from the substation at site E.

The PVRR for Alternative #5 is $42,878,000.
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Alternative # 6: Provide additional distribution capacity by extending the 230 kV
line approximately .2 miles and build a new 230/21 kV substation at
site F.

Site F is located near the recently rebuilt EBMUD Hawthorne Reservoir Water Tank and
approximately 1/5 mile south of the Pittsburg Moraga 230 kV transmission line. It is
presently owned by ???? Site F would be designed to accommodate four 230/21 kV 45
MV A transformer banks. The proposed capacity work (which includes construction of
XX.X miles of new distribution circuit mainline) would include:

2003: Construct a new 230/21 kV distribution substation at Site F (the EBMUD
Hawthorne site), initially consisting of one 230/21 kV, 45 MV A transformer
bank and one 21 kV distribution circuit breaker.

Loop the Pittsburg-Moraga Circuit No. 1 230 kV line into the new substation at
Site E via an overhead to underground transition station adjacent to tower
XX/XX and approximately % mile of double circuit 230 kV from that station to
site F.

Convert Rossmoor Substation from a double-tap to a loop configuration by
looping the Rossmoor Substation onto the Pittsburg-Moraga No.2 230 kV line.

Construct one new 21 kV distribution feeder from the new substation at Site F.

2004: Construct a 2™ 21 XV distribution from the substation at Site F.

2006: Install a 2™ 230/21 kV, 45 MVA transformer bank and construct a 3™ 21 kV
distribution feeder from the substation at Site F.

2007: Install a 4* 21 kV distribution feeder from the substation at Site F.

2009: Install a 3" 230/21 kV, 45 MVA transformer bank and construct a 5% 21 kV
distribution feeder from the substation at site F.

2010: Install a 6" 21 kV distribution feeder from the substation at site F.

The PVRR for Alternative #6 is $38,358,000.

Other Alternatives Considered:

A detailed study of the use of distributed generation (small and large units) as a means of
deferring the 2003 capacity increase is currently underway. The projected 2003 normal
area deficiency is projected to be 11.7 MW. To eliminate this projected deficiency for
one year through the use of distributed generation would require the rental and siting of at
least eight 1.6 MW mobile generating units for five months during the 2003 summer peak
load period. As described in DCS Guideline D-G0058, “Evaluating Mobile Distributed
Generation”, the use of eight 1.6 MW mobile generators for five months may be
economical if the deferred capital expenditure is greater than $8,980,000. The 2003
deferrable capital expenditures for Alternatives #2 through #5 range from $7,228,000 to
$17,363,000, so the use of distributed generation to defer the capacity increase from 2003
to 2004 might be economically feasible.

Alternative 2 through 6 all require construction of a new 230/21 kV substation, three new

230/21 substation transformer banks, and six new 21 kV distribution feeders over the
next ten years. Alternative 2, the preferred alternative, requires 12.6 miles of new
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distribution feeder mainline. The other alternatives require from 19 to 21 (revise to add
sites D & F) miles of new mainline,

In addition to the detailed alternatives discussed above, possible feeders from Research
and from Tassajara were considered, and various combinations of capacity additions were
evaluated. These alternatives generally require very long feeders and none of them was
more economic than the preferred alternative.

Key Issues and Risks

1))

2)

3)

4)

Existing area capacity options will be exhausted by the year 2002, resulting in a
projected 11.7 MW normal area overload during the 2003 summer peak load period.
To meet the required operating date of June 1, 2003, PG&E must successfully obtain
a PTC or a CPCN from the California Public Utilities Commission and begin
construction by the Fall of 2002. Deviations from this schedule may impact electric
service in the Walnut Creek 21 kV DPA.

The construction of a new substation is likely to be opposed by local interest groups
and may attract media attention. Coalition building and coordination efforts with
community leaders and governmental officials will be required. It is possible that
construction of a new substation will be allowed only if steps are taken to mitigate its
impact.

The load projections for the Walnut Creek 21 kV DPA are based on historical area
loads from 1994 through 2000. As future summer area peak loads become available
the load growth studies will be updated to confirm the timing and magnitude of the
proposed distribution capacity increases. Accordingly, the project economics of the
planned distribution capacity increases will also be reviewed.

Distributed generation may prove to be a viable option, resulting in deferring the
required capacity addition one or more years. A study to determine DG’s feasability
and to locate potential sites is underway.

Project Management

Project Sponsor Utility Operations - Engineering Shan Bhattacharya

& Planning
Asset Manager Electric T&D Engineering Kevin Dasso
Project Manager Project Management Garrett Grider
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Economic Evaluation
Walnut Creek 21 kV DPA - 2003 Distribution Capacity Project

‘Summary-of Analysis for 20-year Study Period ($000)

Cash Flow Measures *

Alternative NPV ROE Payback PVRR *™
(years)

1. Status Quo 0 - - [i]
2. Construct new 230/21 kV Substation at Site B -20,479 nfa never 34,564
3. Construct new 230/21 Substation at site A -20,609 n/a never 34,784
4. Additional capacity at Rossmoor, then site B -22,362 n/a never 37,743
5. Construct new 230/21 kV Substation at Site E -25,405 n/a never 42,878
6. Construct new 230/21 kV Substation at Site F -24,659 n/a never 41,618

* Net present value of cash flow is the primary cash flow measure.
Return on equity and payback period are measured relative to status quo.

** Present value of revenue requirements is the primary financial measure for cost-of-service regulated projects.

High Value
NPV and Payback Relative to Status Quo Short Payback
Status Quo
f : '
i ; -
] ; .
3 = :
e .
>
L
[
2
[
2
(O] Alt3 . -
Alt 4 R - -
AltE BEES
Low Value ‘
Long Payback Shortest Payback ==>
Jim Sanbom Discount Rate: 7.7% Beginning of Study: 2001
jsanalysis.esp EASOP 99 Rel d 3/90 Cost Estimate Date: 2000

39



Mtk B-2

Sensitivity of Analysis to Study Period ($000)

NPV for Various Study Periods *

Altemative 20 Years 1S Years 10 Years S Years
1. Status Quo 0 ) 0 0
2. Construct new 230/21 kV Substation at Site B -20,479 -19,266 -17,138 -9,132
3. Construct new 230/21 Substation at site A -20,609 -19,287 -16,956 6,559
4. Additional capacity at Rossmoor, then site B -22,362 -20,992 -18,569 -6,778
5. Construct new 230/21 kV Substation at Site E -25,405 -24,034 -21,581 -12,180
6. Construct new 230/21 kV Substation at Site F -24,659 -23,301 -20,876 -11,549

PVRR for Various Study Periods *

Altemative 20 Years 15 Years 10 Years 5 Years
1. Status Quo 0 0 0 0
2. Construct new 230/21 kV Substation at Site B 34,564 32,516 28,925 15413
3. Construct new 230/21 Substation at site A 34,784 32,551 28,618 11,071
4. Additional capacity at Rossmoor, then site B 37,743 35,430 31,340 11,440
5. Construct new 230/21 kV Substation at Site E 42878 40,564 36,424 20,556
6. Construct new 230/21 kV Substation at Site F 41,618 39,326 35,235 19,492

Project altematives may nol provide equivalent levels of service over different study periods.

Present values assume remaining tax basis for each altemnative is written off at the end of the study periods.

NPV by Study Period ($000)

-5,000
-10,000 r

-15,000 -

-20,000

-25,000 -

-30,000
20 Years 15 Years 10 Years

5 Years
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Annual Cash Flows over 20-year Study Period ($000)

Cash Flows for Altematives at Year End

Att1 Alt2

Initial Investment -369

2001 -4,708

2002 -11,164

2003 -2,176

2004 228

2005 4,102

2006 -2,413

2007 308

2008 4,183

2009 -1.825

2010 368

2011 368

2012 341

2013 316

2014 297

2015 283

2016 270

2017 263

2018 259

2019 257

2020 8,000

Breakeven Point (years before +) never 4
Simple Payback Period Relative to Alt 1 never
Discounted Payback Period Relative to Alt 1 never

Alt3
-369

-4,708
-7,765
-1,137

140
-6,199
-2,488

276
-8,098
-2,828

444

450
410
374
346
325
305
295
291
288
8,772

4
never
never

Alt4
-369

-3,
-7,
-2,
-1,
-11,
-2,

-4,
-2,

8,

154
261
689
516
806
148
423
257
454
461

460
419
382
360
344
329
320
315
312
933

7

never
never

AltS
-369

-4,708
-16,473
-1,957
349
-4,750
-3.197
421
4,322
-2,071
469

Alt 6
-369

-4,708
-14,973
-2,456
319
-4,800
-2,702
401
4,943
-2,105

Cumulative NPV of Annual Cash Flows ($000)

-30,000 -

2001
2002

2003

2004

2005
2008
2007
2008
2008
2010
2011
2012
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Initiat Investment
2001

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2011
2012
2013
2014
2015
2016
2017
2018
2019

Annual Book Value ($000)
Book Value at Year End *
Alt1 Alt2 A3 Alta AltS Alt6
0 369 369 369 369 369
1] 5,074 5,074 3,520 5,074 5,074
0 16,189 12,791 10,748 21,498 19,998
0 18.044 13,689 13,226 23,003 22,039
0 17,584 13,390 14,565 22,379 21,449
0 21,480 19,429 26,199 26,847 25,982
0 23,545 21,583 27,861 29,601 28,256
1] 22,858 20,979 27,040 28,686 27,391
0 26,668 28,758 30,890 32,520 31,871
0 27972 31,028 32,777 33,939 33,337
0 27.062 30,036 31,702 32,779 32,207
0 26,151 29,043 30,627 31.619 31,077
0 25,240 28,050 29,551 30,459 29,947
0 24,330 27,057 28,476 29,299 28,817
0 23419 26,064 27,401 28,139 27,687
0 22,508 25,071 26,326 26,979 26,557
0o 21,598 24,078 25,251 25,819 25,427
0 20,687 23,085 24175 24,659 24,296
0 19,776 22,092 23,100 23,499 23,166
0 18,866 21,099 22,025 22,339 22,036
0 0 0 0 0 Q
* Book value shows the net unrecovered book investment at standard book depreciation rates.
This measure supplements both payback and NPV by study period for assessing the duration of investment risk.
Annual Eamings for Common Stock ($000)
Earnings Available for Common Stock *
Alt1 Alt2 A3 Alt4 Aits AlLE
0 -10 -10 -10 -10 -10
0 ~-140 -140 -97 -140 -140
0 -631 -481 -417 -866 .--800
a -725 -529 -534 -950 -906
0 -714 -521 -572 -934 -891
[] -893 -793 -1,092 -1,142 -1,101
[ -998 -901 -1,185 -1,281 -1,218
0 -981 -886 -1,164 -1,259 -1,197
0 -1,163 -1,242 -1,349 -1,446 -1,412
0 -1,239 -1,363 -1,454 -1,533 -1,501
o} -1,220 -1,341 -1,430 -1,509 -1,477
0 -1,201 -1,318 -1,406 -1,485 -1,454
0 -1,183 -1,286 -1,383 -1,462 -1,431
0 -1,165 -1,276 -1,363 -1,440 -1,410
0 -1,148 -1,257 -1,343 -1,419 -1.389
0 -1,132 -1,238 -1,324 -1,398 -1,368
Q -1,116 -1,221 -1,305 -1,378 -1,349
0 -1,101 -1,204 -1,287 -1,359 -1,330
0 -1,084 -1,187 -1,268 -1,337 -1,309
0 -8,489 -9,877 -10,355 -10,581 -10,403

2020

* Earnings are estimated using simplified financial accounting and ratemaking assumptions.

Eamings estimates for projects over $10 million should be reviewed by Financial Planning & Analysis.
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