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"'vahere I had responsxblhty for the mamtenance and operatlon of b01ler plantj_:”i* '

: v'Supermtendent of ‘the Company's Cromby Statlon in 1953 and I asmsted in dlrectmg :

TES’I‘IMONY OF VINCENT S. BOYER

& Please state your name and address for the record ‘
;Vmcent S. Boyer, 2301 Market Street, Phxladelphxa, Pennsylvama. :
By whom are you employed, Mr. Boyer, and in what capacxty" °
I am Semor che Presxdent, Nuclear Power, of Phﬂadelphla Electrlc Company' "
: (PECO) E s o " S
"What is your educatlonal background‘7
L recexved a Bachelor of Scxence Degree m. Mechamcal Engmeermg from :
‘Swarthmore College in 1939. I received a Master of Sclence Degree in Mechamcal
Engmeermg in. 1944 from the Umver51ty of Pennsylvama. 1 have also taken' -; “
‘ l,gl'aduate courses in nuclear reactor engmeermg and nuclear mstrumentatlon at the
iy Umversxty of Pennsylvanla and Drexel Umversxty. |
: Please descrxbe your experxence pmor to your present posrtmn. ; ; e
‘In 1939, I ]oxned PECO as Engineer of Plant. Tests m the EIectmc Operatxons’
: Department. Followmg ser\nce in the Umted States Navy from 1944 to 1946, I ‘;”‘, |

returned to PECO and served in var1ous superv:sory posmons in power statlons,

’ eqmpment.v In 1951, I was transferred to the Mechamcal Engmeermg D1v151on,,

‘where I was- engaged in power station desxgn. I was - appomted Assxstantf’g

the operator's tralnmg program and in placmg the two umts of the Cromby Statlon" ,"

vm servme. In 1956, I was appomted Supermtendent of the Cromby Statlon. In 1960,‘,‘;‘ = ‘
- YI was de51gnated Supermtendent of the Company’s Peach Bottom Atomlc Powerr"
;e Statlon, and, in 1963, 1 Was appomted Manager of Nuclear Power m the Electrlc‘( e

'vf‘;«’Operatxons Department. In January 1965, I was des1gnated Manager of the Electrlc o
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Operatlons Department. In Oectober 1968 I was appomted 10 the posmon ot‘ Vlce i

Pres1dent, Engmeermg & Research. 1 was eleeted to my present posxtlon of Semors ‘f
' '~V1ce Preszdent, Nuclear Power in January 1980.
o Are you actwe in any professxonal orgamzatlons" o

,' I am a Fellow of the Amerlcan Soclety of Mechamcal Engmeers and past Chalrman;k

of its Pl’uladelphxa Sectmn. I'am a Fellow of the Amerlcan Nuclear Socxety, a past . e

Presxdent and Director of the Socxety and have served as Chalrman of 1ts Reactor’
| , ,Operatlons D1V1smn. I have also served as Pre51dent of the Phlladelphla Post of theif o

T Soclety of Amerxcan Mxhtary Engmeers. l am a reglstered Professxonal Engmeer ‘ j‘

L _and a member of the Natlonal Soexety ot‘ Prot‘essxonal Engmeers

E " Have you served or do you presently serve on any mdustry commlttees? S
: "Yes. For the Edlson Electrlc Instltute, I served as Chaxrman of the’ Utxhty '
‘hOccupatmnal Radxatxon Exposure Group and Cha}rman of the Nuclear Powerf"
‘Exeeutlve Advxsory Commlttee. For the Atomxc Industr1a1 Forum, I serve as '
.fChalrman of the Committee on Three Mile Island Umt 2 Recovery and asa member i
of the Pohcy Commlttee on Nuclear Regulatlons. For the Gas-Cooled Reactor‘ §

. ”Assocxates, I serve das a Chalrman of- the Management Commxttee. l I was also the i

: 'Amer:can N uclear Soclety representatwe to the Coordmatmg Commxttee on Energyj ,. i

of the Assocxatlon for Cooperatlon in Engmeermg and Chalrman of the Pubho

’ ~’ Pohcy Committee, and am presently a member of the Honors and Awards .
T Commlttee of the Reactor Operatlons D1v1s1on.f I am a member of the Steerlngrr‘f{:‘“
“Commlttee of the BWR Owners Group and a past member of the Mark I Owners :
b'-ﬁGroup, and was Chalrman of the Amerxcan Soc1ety of Mechamcal Engmeers[ '

,Commlttee on Industry Relatlons.
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s and w1ll explam ‘the engmeermg‘ and practlcal reasons why such plant 1s used and

Have you prevxously testlfled in other proceedmgs" S

I testlfxed in every PECO electrxc rate proceedmg condUcted before the PUC k' .

k between the years 1971 and 1977 (i. e a total of 4 cases) In addltlon, I presentedhf -
"'testlmony in the 1980 leemck Investlgatlon and the current leemck 2 Show
Cause proceedmg My testlmony in these proceedmg‘s addressed such sub]ects as"

the capaclty need and economlc advantage of completmg addltlonal generatmg/ (5

capaclty mcludmg‘ leerxck, the processes employed by the Cornpany to plan o

‘add1t1onal capacity, the reasons for and process for plannmg plant retlrements,,‘

o antxclpated nuclear plant capaclty factors and other 51m11ar sub]ects. : |

What 1s the purpose of your testlmony"

My testlmony is d1v1ded into three sectlons.
FlrSt, I will (a) descrlbe the main characterxstlcs of the Lxmemck Generatmg S
- Statlon, Unit No. 1 and Common Plant whieh is bemg mcluded in PECO’s rate base"'ﬁi“‘

| for the fn'st tlme in thxs proceedmg, and (b) summarlze PECO!S mvolvem ent an d”; :

' experlence in nuclear power.

Second, I w1ll brxefly review the declslon to blllld the leerxck Generatmg :

| Statlon both: at 1ts 1nceptlon and 1n the contmued ]ustlfxcatlon analyses performed;, .

through the 19705 and early 19805.’ I w1ll also explam, from a constructlon 'i

: manager's v1ewpomt, the several scheduled completlon dates adopted for the plant S

‘durlng thls perxod. i k . S ' vv =5 : k i
| Fmally, I w111 support the Companys request that all of the leemck Statxon o

‘Common Plant be mcluded in rate base upon the commerclal operatxon of Umt 1, o

‘useful.




,’DESCRIPTION OF LIMERICK STATION AND PECO NUCL::.AR EXPERIEN CE

i What has been your 1nvolvement wrth the leerxck Generatmg Statzon‘? S
I have been mvolved in the management dec151ons concermng the L1mer1ck e

i Generatmg Statlon since 1ts mceptlon.

; Thls pro;ect, as well as all nuclear fueled electrlc generatmg‘ statxons, falls f

‘,w1th1n my area of respon31b111ty as’ Semor Vlce Pre51dent, ~ Nuclear Power. ‘, ’
‘I_Addltlonally, the Engmeermg & Research Department, whxch I headed from 1968’ G
;untll January 1980, has cogmzance over the deSIgn and eonstructlon ot‘ all new , ;
o electrlc generatmg‘ plants, whether fossxl—fueled, nuclear—fueled or hydroelectrlc. ', ’
. Please descrlbe brlefly the Lxmerlck Generatmg Statmn. : v
,‘ The Lxmemck Generatmg Station consxsts of two 1055 MW turbme generator umts,7 =
‘,each of Wthh operates at 1800 rpm and is served by 1ts own nuclear steam supply’ o
‘system - a single cycle, forced clrculatlon, boﬂmg water reactor system capable ¥
‘ of producmg 14,156,000 pounds/hour of steam at 1000 951g and 550° E. Umt No. 1 e
:1s currently undergomg ~ pre—commercxal testmg and is scheduled to f'be : “
: eommerclal operatlon in the t‘lrst quarter of 1986. ’l‘he major features of the ii
ke ‘statlon mclude the main generatmg statmn bulldmg wlnch houses the turbme
. generator umts, ~the reactors and the1r assoclated equlpment, and the
: admmlstratlve and mamtenance areas; two coolmg towers, a rwer water 1ntake and'f s e
ypumpmg structure, and a clrculatmg water purnp structure. AdJacent to the'
_generatmg facxhtles there are two electrlc substatlons,one of -500' kV and the'other e
i -of 220 kV, each w1th conventlonal substatlon equlpment such as cu:cult breakers,‘

buses and supportmg structures, sw1tch gear, transformers, and control bulldxngs. |
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; Mr. Boyer, please desecribe the water supply system whieh wxll be used at Ltmerxck.
The mam condenser coolmg water system for the Lunerxck Generatmg Statlon is a-'

: ‘reclrculatmg,r closed system w1th’ coolmg towers. Makeup rates to replemsh coolmg

tower water lost due to evaporatlon at the coolmg towers must be supphed from an

‘ adequate source on a contmuous basis durmg plant operatlons. The prlmary source
‘of thlS makeup water wxll be the Schuylklll vaer.‘ However, the Delaware R:ver
‘Basin Commlssmn ,("DRBC“') has imposed restrxctlons that hml_t wlthdrawal of waterf
' from the Schuylkill River - .during periods of low 'flow and hlgh rwer Water

‘ temperature. Therefore, a supplemental supply is needed to augment water taken

from the Schuy1k111 RWer to meet these restr:ctlons.’ Thxs add1tlonal water is to be

diverted from the Delaware vaer to the Perkiomen Creek, 'and then pumped 'to, ,the

' Limerick Generatlng Station through the Perkmmen Pumphouse and Plpelme “

Constructlon of the water dwersmn facilities began in January 1983. These

3 ‘fae111t1es were 1n1t1ally scheduled for completlon by late July ;1934_ However»,f
‘ constructlon has been delayed by htlgatlon. . On January 3, 1985, the Court of
”Common Pleas of Bucks County Civil ruled that the Companylcw ex:stmg contract ;

' _'rlghts are enforceable and, therefore, Bucks County is contractually obl1gated to

e /"operate and mamtam the Point Pleasant Pumpmg Statlon and combmed

‘ k 'defendants have flled appeals to the appellate court.

transmlsswn mam." On February 217, 1985 in ltS Opm1on Sur Exceptlon, the Court

'demed the County's exceptlon to the decxslon The Court's declsmn enables the

ompany to proceed w1th the constructlon of the facxhtles. The: County and other

The Company has aggresswely sought to enforce 1ts contractual rlghts and

expedlte completlon of the Pomt Pleasant facxhtles. , Whlle thlS htxgatlon

: contmues, ,PECO is actlvely pursulng short term solutlons to assure water
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aVailability. The Company on March 15, 1985 subrmtted an appheatm'l to the o
; DRBC for approval of the temporary substxtutlon of m-stream momtormg of_f
‘dlssolved oxygen levels in the Sehuylkxll vaer in place of the 15 C temperature“ ‘ o

- ‘constramt on w1thdrawals. “This request was approved on May 29, 1985. -

In addxtxon, on May 30, 1985, PECO t‘lled w1th the DRBC an applxcatmn for “

o the consumptlve use- of water allocatlons of Metropohtan Edlson's Tltus Statxoni,}, i
,VUmts No. 1, 2 & 3, and PECO'S Cromby Statmn Umt No. 2. Thls requestwas

o approved on August 9, 1985.

On July 3, 1985, the Company flled w1th the DRBC an apphcatlon for

; temporary w1thdrawa1 of water released under a varxance from the Beechwood Plt, )
', _‘owned by 'che Readmg Anthraelte Company. The water supply from thxs source ‘- o
: -‘(alone equals apprommately 2.2 bllhon gallons, and would be a sufflexent quantlty to
~meet leermk's consumptxve needs through early commerc1a1 operatlon when the' 5
kSehuylklll Rwer is otheerse unavaﬂable. On September 20, 1985, the Companyﬁ L
: ; Aflled a letter w1th the DRBC modxfymg thls request. ThlS request has not yet been 'v :

7 acted upon by the DRBC. Fmally, also on September 20, 1985, the Company flled

an appheatxon thh the DRBC requestmg a modlflcatlon of: the flow restrlctlons o

mposed on Schuylkxll Water use from 530 efs to 415 ofs, Thxs reqUest has also not e L
yet been acted upon. Addltlonal sources of interim water supply are avallable and
Arequests f01' thexr use can be presented to the DRBC as reqmred. Moreover, the .
: varlous approvals descrlbed above, whlch_ are Prese“ﬂ}’“hmlte d to 1 9 8‘5;°Peratloqs,p‘i o £ T
L can be extended. ‘ ‘ | ‘ ‘ , ' ey
The Company beheves that, based upon these and other on-gomg efforts, an~ ':_:‘
' adequate supply of water to permlt full commerc1a1 operatxon of leerxek is or wxll e

- beavailable.
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o What background and experlence does PECO have in the use of nuclear energy t‘or o
- the generatlon of electrlclty" : | A

PECO has been active in the deVelopment of atomic energ'y' 'generation for ‘over‘ :
thirtv ye‘ars., In 1952 PECO became a charter member of the Dow Chemxcal Zo

v Detro1t deson Nuclear POWer Development PrOJect, whlch subsequently became

Atomm Power Development Assocxatmn, Incorporated (APDA)

This orgamzatxon de51gned and developed a fast breeder power reactor for |

,the Atomic Energy Commlssmns ("AEC’s") Power Demonstratxon Program. The i
\‘Company also partlcxpated m the formatlon of Power Reactor Development o

‘ 'Company, whxch was orgamzed to fmance, construct, OWn and operate the fast

L breeder reactor designed by APDA for the Enrxco Fermx Atomlc Power Statzon. e

'The Company's engmeers haVe partxclpated at. varxous tlmes on a full-—txme baszs mi:k' .
ffmany phases of nuclear prOJects undertaken by the electmc utxhty mdustry in the |

' 19505 and 19605, mcludmg the development and 1mplementatxon of plant desxg;n and : . 7

‘mdustry to partlclpate in the development of nuelear energy for the generatlon of |

operatzon.

In 1958, 1n response to mv1tat10ns from the Federal government for the SE

o electmcxty, PECO, supported by 52 other electmc ut111t1es, submltted a proposal for b

e rreactor.

: the constructzon and operatzon of the world‘s t‘zrst hlgh—temperature, hehum-cooled e

reactor. Followmg approval of the proposal by the AEC, the plant, now known as :

; Peach Bottom No 1, was’ constructed and successfully operated for a perxod of : e
: Seven years, durmg which tlme 1.2 mllhon net electrlcal MWh were PrOdu ced for"“,,"' B

the PECO °‘1‘ld over a hfetlme of 1349 equlvalent full-power days. Peach Bottom‘ e -

! No‘ 1 was retlred in 197 8y havmg very successfully fulfxlled xts role as a prototype‘ e
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County, New Jersey, Were placed 1n service in 1977 and 1981, and are operated by i

2.

~In 1974, followmg‘ the approprlate regulatory approvals, we placed In]‘v; LS
‘operatlon Umts 2 and 3 at Peach Bottom, ‘each thh a desxgn electrlcal ratmg ofi
g 1065 MW electrxc. These units, owned jointly w1th Pubhc Servxce Electrlc and Gas =
._Company, Delmarva Power and Light Company, and Atlantlc Electrlc Company, use .
| bmhng water I‘eactors and have been prov1dmg rehable, low—cost energy t‘or our' e
: customers Together w1th the three other ut111t1es Just mentxoned, we are also ]omt e
 owners of Salem Umts 1 ‘and 2. TheSe umts, whlch employ pressur1zed water'

vreactors and are s1m1lar m size to the Peach Bottom Umts, are located in. Salem, o

, Pubhc Serv1ce Electrlc and Gas Company. ~

INITIAL DECISIONS TO CONSTRUCT, CONTINUED JUS’I‘IFICATION

ANALYSES AND SCHEDULED COMPLETION DATES

: a,' Imt1al Declsxons to Construct

: What ‘was the basis for the Company's m1t1a1 declslon to blllld add1t10nal nuclear, - §

capacxty and to locate such generatlon at the Ltmerlck 51te"

[ responded to that questxon in detail in. the first leerlck Investlgatlon at Docket: :

E - No. I—80100341. Instead of repeatmg rny answer here, I have attached the pertment ‘ .
‘portxon of my testlmony in that proceedmg as Appenduc A. ' ‘ s k
| As explamed in Appendlx A, the load/capaclty forecasts, the PJM reserve i
ivobhgatlons, and the socxal and regulatory pressures of the late 19603 prompted the g
1mt1at10n of the leerxck Generatxng Statlon. Because the Company had sufflc1ent -
: generatxon for cyclmg and peakmg serv1ee, 1t was clear that the new faclhty should el
’ -:be for base—load operatlon. After careful and repeated analyses of varlous fuel
sources, it was concluded that nuclear generatlon was the most economlc'l‘

altern,atlve. The Limerick site was chosen -after a thorough mvest1gat1on by PECO .
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and outside consultants of alternatzves compared on the ba31s of economlc, R

envxronmental and socxal factors.. Selectmn of the leerlck 81te curtaxled the use ’

of Pennsylvanla land resources, avoxded adverse envxronmental 1mpacts, and.f'vf e
: ,'mmlmlzed the capxtal mvestment in the pro]eet whlle enhancmg overall system»
& rehabxhty and s servme to the Company's oustomers. :

The PUC, in the fxrst Lxmerxck Investlgatlon, expressly approved the |

Company’s mltlal determmatlon that add1t1onal capacxty was: needed, 1ts selectlon

' of the nuclear alternatwe and 1ts ch01ee of the leemck sxte. The Commlsswn‘
. ’ found that "PECO's deexsmn to bu1ld a nuclear statlon at leerlck was reasonable
" at ‘the time it was made, and was a vahd exere1se of managemal dlscretlon.'?
| vFurther, the PUC stated' e agree W1th the fmdmg‘ of the Nuclear Regulatory -
: Commlssmn that the szte chosen was the best avaxlable." Fmally, the Commlssmn o
: 'noted 1ts prxor grantmg m 1971 of an apphcatlon for a fmdmg of necessxty for : S l,
certam sxte constructlon actxvmes. ” - k
After the decision was made to construct a nuclear plant, the Company":i:":til';"‘
"»"i"requested and evaluated bxds from NSSS supphers and Archltect-Engmeer f1rms to
"-:supply the equxpment and assist in the engmeermg and construetlon of the plant.’
f General Electmc was selected as the NSSS suppher based upon cost consxderatxons
e and our preference for BWR technology Bechtel Corporatlon was selected as the ' . :
: ,A/E because lts b1d was cost. eompetltlve, 1t was the most experlenced flrm m the Al
~nuclear area and it agreed to transfer experleneed engmeers from the Peach‘:‘"‘
: kBottom PrOJect to the Lunerlck PrOJect In adchtmn, as both General Electrxc and T
2 Bechtel had partlclpated m ‘the constructlon of Peach Bottom, we beheved that :

s substantlal cost savmgs would be realxzed by rephcatmn of thls prior effort.
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A,

When was the formal capital authorxzatlon for the leerxck plant approved by- -

Company management" ‘ “ 5 f ool ,‘7‘

The leerlck prOJect was’ developed and approved 1n concept by Corporate" 4

Management in the 1968 Constructlon Budget. Meetmgs were then held thh the = L
AEC, the Pennsylvama PUC and Department of Forests and Waters, the DRBC and'k'k' Lo

varlous vendor and Archltect-Engmeer flrms leadmg to a defmltlon of the pro;ectp SRR

w1th more complete cost estlmates.. W1th the award of the deSIgn—constructlon, »

contract to Bechtel, the Prehmmary Safety Analy51s Report was prepared and‘ e

submltted to the AEC in February 1970.; In June 1970, a request for anj s

Env1ronmental Report was recewed from the AEC in conformance w1th the

Natlonal Envn'onmental Pohcy Act. ("NEPA") of 1969. The formal capltal -

authorlzatlon for leerlck's constructlon was approved by Corporate Management?;’ S

m January 1971.

Was ‘the Construetion Pernnt 1ssued thhm the t1me frame or1g1nally antlclpated by [

PECO"

N The 1ssuance of the Constructlon Permlt was. substantlally delayed because of o S T

new env1ronmental evaluatlons whlch the AEC was requlred to make under NEPA i

and because of an extended hearmg process.» Con31deratlon of the apphcatlon was

suspended for some txme to comply with these requxrements whlch were not : Sl

consxdered apphcable at the time of 1ts fllmg The Constructlon Permlt was not p

lssued untﬂ June 1974.

b. Contmued Justxfxca’uon Analyses

Please descmbe the analyses whlch PECO conducted durmg Lunerxck's constructxon, ‘. o i

to assure that 1ts contlnuatlon was ]ustlfled. ,‘

10—
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g addltlonal generatmg capaexty represented by L1mer1ck through 1ts annual capaclty B

: planmng process. ThlS process begms with’ the forecast of future annual sales and‘twf'!k

The Company, throughout the 1970's, contmuously analyzed the need for the;;‘

o peak demands. At least once a year, the sales and peak demands are estlmated for

supply these forecasted demands are calculated. : The amount of generat:on '
'reserves reqmred depends on the deswed rehabxhty of the system. The PJM L

' Interconnectlon rehablhty crlterxon, whxeh is wxdely used by many other electr;c‘_l’f:

up to twenty years 1nto the future. In addltlon, the reserves necessary to relxablyj;:f ; j,.":

‘ ‘utxhtles, is that customers wxll not experlence a curtaxlment m electmc serv:ce

: more ot‘ten than one day every ten years because of an madequate supply of .

generatlon. For Phlladelphla Electrlc Company and other members of the PJM;, S

elnterconnectlon, the requlred reserve generatmg capacxty has been recently i

| , calculated to be approx1mately 25% of the estlmated annual peak demand.

The combmatxon of the Company’s peak load demand plus reserve e

requlrements yields the total future generatlon reqmred. ThlS g‘eneratxoni ‘

/7requxrement is compared to the mstalled generatxon, wmch 1s ealculated by:

‘deductmg scheduled retlrements and’ addmg ln commltments to new capaclty,_, e
. When the total forecasted generatmn requlrement exceeds the pro;ected S“Pply, et

'addttlonal capaclty is planned ThlS process is descrxbed m greater detaﬂ by Mr. o

, Rush.

Table 1 xllustrates the results of these annual capamty plannmg analyses As &

shown, in the early 197 Os, pro;ected reserves even with the Lunemck Umts were at o

or below the target reserve margm reqmred to assure service rehabxhty. Requlred: , &

reserve levels were obtamed only by planmng and 1mt1at1ng constructron of

add1t1ona1 major statlons, mcludmg the Fulton and Summlt nuclear statlons. As 2

; i e
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pro;ected load levels declmed, these statxons as well as proposed coal and oxl plants,, |

Call of which were substantxally less progressed than leerlck, were cancelled. In : iy
ithe later years, the numbers above the lme in the L1mer1ck serv1ce years 1nd1cate o
- ‘what the reserves would have been w1thout the proposed L1rner1ck Umts. Theseaf o

wreserves ‘are all at or below the current 25% reserve crxterxa, thus 1nd1cat1ng

contmumg need for both L1merxck Umts. -

The Company also contmuously exammed the: economrcs of nucleaf " i

, generatmn against other types of capac1ty. Both 011 and coal—t‘lred generatmn were’;ﬁr, “
; compared to nuclear. These analyses, more fully descrxbed by Mr Rush, mdxcated": , -

| 'that nuclear capacity was substantlally more economm than fossxlf for our servme ’~,

| territory. In faet, between 1974 and 1978 the average ‘total cost of coal and 011-,; sl

fxred generatxon exceeded nuclear capaclty by 36% and 46% respectlvely. I should

note. that these analyses do not reflect the substantlal advantage of contmumg w1th:

'the Lxmerlck Pro;ect in hght of the substantlal mvestment already made m the’
Prmect at the tlme of analysxs. . The combmatlon of these analyses (I.e. of"

“ comparatlve generatxon plant econom1cs) and our studles descrlbed above showmg g
s _'the need for add1t10na1 capaclty demonstrated to us throughout the late 1970s and
8 early 19805 that contlnued constructxon of Lxmerlck was both necessary andf e

: desmable. » | | |

e ~ In addition to these Company*studies, the sup"eriority of ‘:nuclear generation S

was con51stently conflrmed by mdependent sources. ‘In 1976, for example, Mr.f»r ‘

: Leonard Rexchle, Semor Vice Pre51dent ot‘ Ebasco Serv1ces, Inc., presented a paper H z
~ on "The Economlcs of Nuclear Power" in wl’nch he compared nuclear and coal-flred e
generatmn at a hypothehcal 2-unit 2400 MW statlon in the Central Atlantm reglon e

_ w1th serv1ce dates of 1987 and 1989, and concluded that nuclear power was 27%,”'

. ’..’,’_1.2_;’
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‘ ch‘eaper« than the coal alternative’.

Another comparatxve generatlon study was

performed by the Natxonal Academy of Sclences m 11979 ("Energy 1n Transmon i

‘ 1985 -2010"). This analysis coneluded:

"National pohcy should support the contmued use of nueclear

power for the next few decades. The rationale for sueh

support rests on the availability of nuclear power as a domestic = = °

‘energy resource whose risks are at worst comparable to those

of other energy sources; its competitive economics, and the =

undesxrablhty of relying too heavily on coal or nuclear power,

to the exelusion of the other, until the msks of each are better .
understood."

‘ - In addltxon, the Company performed two separate computer analyses in 197 9

“and 1980 whieh further confxrmed the contmumg need for and economlc desxrabxhty

~ of the Lxmerxck capaclty. Our 1979 study was performed in response to an analysw' L
' ‘presented by the Pennsylvama Consumer Advocate in our 1“79 rate case and wast_f
itgelf presented to the Commxssxon m that case. Even employmg assumptxons
' rsuggested by the Advoeate, 1t demonstrated the desmablhty of contmued leerxck":"f o
S constructlon. k | | ’ .
| .The 1980 study was entltled "Comparlson of the leerlck Nuclear Statxon,‘? o
‘With Other Alternatlves Updated to September 1980" and con51sted ot‘ a computer |
based analysxs of- Lxmerxck’s economlcs under a number of alternatwe assumptxons,f:

e mcludmg such unfavorable assumptlons as.

s zero PECO load growth,
. ‘reductmn of leerxck capacxty factor from 7 0°6 to 60%,
. reductxon in f05511 fuel cost escalatxon rates from 12% to 8%, and

«  an increase of L1mermk nuclear eapaclty costs of $1 bxlhon Over thef G

g then current estlmate.

The 1980 analy51s concluded as follows'

age




EEbhRbESvco~waamwnR

16

b ;and early 19805, all of whxch have confn'med the contmued need for.' -and economlci e

- ‘mvestxgatmn at’ Docket No. 1—80100341, ‘the Comnussxon ‘was preSent A a Wﬁ'.hn fa

o ﬂextenswe data 1nd1catmg that there was a contmumg econo mic ]ustlflcatmn for the S |

3 - superlorlty of the leerxck plant

. “The leemck nuclear prOJect should be completed as fast as.

- possible because it is in the national and PECO customers'
interest. It will reduce the consumption of oil and will result
in lower PECO revenue requirements from its ecustomers than
any other alternative available to PECO. The abandonment of
the Limerick project will not only leave a large debt to be
amortized, but also lose the benefits of ocil conservation and
lower revenue requirements. Detailed economic analyses have
brought out that under reasonable assumptions and unfavorable =
departures from them, the Limerick nuclear plant will resultin
lower annual PECO revenue requlrements than the followmg"

- situations: , o

BN PECO had not started leemck or any other alternatlve. i
: genera’cmn plant. : c :

e PECO had not started leemck and started at the end
‘ . of 1980 to mstall an alternatxve coal genera’aon plant.

3. PECO had started at the end of 1980 to convert the._
leerlck nuclear plant to coal fu'ed operatxon. :

- : 4 PECO abandons at the end of 1980 the Lxmemck nuclear‘ 1
. pro;ect " o , . e

' _:'Thus, the Company has conducted a number of analyses throughout the 19703, i

’l

, "Dxd the PUC rev1ew the contmumg need for the leemck Generatmg Statlon durmg-, s

its cons’cructlon"

'Yes.,‘ In both the Company's 1979 Ra‘ce Case at RID 865 and the fu'st leemckﬂ

' leemck plant In the 1980 leerlck Investlgatlon, the ALJ concluded that

'"(T)here can be no doubt as to the economlcs of and need for

* the eompletion of both Limerick units. There has been no S
analysis - presented which, using plausﬂ)le assumptlons, has
shown Limerick to be uneconomie. Rather, all reasonable
analyses have shown that Lxmerlck will produce econormcr '
,benefl’ts to ratepayers over: any proposed alternatlve." L
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. consmtent with the pubhc safety S

‘completlon ‘dates in the event addltlonal fundmg became avallable and such

»constructxon of Lxmerlck Unit 2 should not be contmued for f1nanc1a1 reasons, 1t
»ex1st" and "encourage[d] the Company to complete [Umt 1] as rapldly as possxble

‘revenue reqmrements and customer savmgs." Requests by opposmg partles in each

_proceedmg' that the Company be dxrected to cancel the umts were rejec ed. i :

- Common in 1974, 1976 and 1978.’ What was the effect of these announcements upon g
' the Lxmemck Pro;ect as percelved by the constructlon orgamzatmn wmch you
headed at the tune" B A | | k 7 | G
'As constructlon managers, the role of the E&R Department was to develop :
e constructlon schedules and programs which would n'nplement rnanagement's fundmg'
, _i‘_and completlon date du'ectlves. :
‘vmanagement's ob]ectlves, we sought. , (1) to mmmnze fundmg requlrements m the ’~
early years of constructlon as ‘requlred byf 1‘ 1nanc1al constramts, and (2) to retam the

@optmn of accelerated completlon of the prOJect as compared to the announced

' completlon were to appear desxrable. Of course, we also sought to construct the

: plant as eff1c1ently and promptly as possmle.

schedules are shown on Table 2 along w1th the assoclated announced completlon
k schedules.

g always earher than the announced schedule. This reflected two ob]ectwes of ours '5 :

'Although " Commission‘ « ultlmately determmed that"v i'mmediate
found that "customer savmgs assocxated w1th the completlon of the umts stlll do

to retam for ratepayers the lower future e

: e Scheduled Completlon Dates '

Mr. Boyer, the Company announced deferrals m the completlon of leerlck 1 and

In performmg thls t‘unctlon, consmtent thh ‘

In performmg our functlon, we developed constructlon schedules.‘ These"

As there shown, our constructlon target completmn date was almost "




1
R S
3
4
5
6
‘4
9

e and of Semor Management. ’ Ftrst, throughout thls pemod, : .e. the nnd and Iate

“ 197 Os, we sought to employ the avallable cash to achleve the greatest overall; .
: schedule progress.‘ Further, we developed our constructmn schedules on thel'j“‘v
e assumptlon ‘that addltlonal funds would be avallable m later years to permlt the"
. ; plant‘s completlon as planned. : Through 'EhlS process, we preserved t‘or as long‘ as
poss:ble the optxon of earher than announced plant completzon
Second, we mamtamed early constructlon target completlon dates m order, e
to place maximum pressure upon our contractors and thezr craft laborers tot 1

progress constructxon efflclently and rapldly. Throughout thxs perlod, the prOJected o

completlon date as shown m the constructxon schedule was only deferred after

o every’ attempt had been made to meet the earher target date. As I explam below, i

o fuel load schedule was retamed as. June 1979. However, by May 1975, lack of o

“cash’ unavaxlablhty, recogmtxon of addltlonal work scope due prmcxpally to new S
- NRC requlrements, labor unavallablhty and reduced labor effectlveness were thev S
: prmclpal causes of these schedule extensmns.

e Please descrlbe in greater detaxl the effects upon the constructmn schedule of the‘ -

N

1974 publxc announcement"

2

. As shown in TabIe 2y we started 1974 with a prOJected Limerick 1 fuel load date of i
January 197 9. By mld-year, delay in the recelpt of the Constructlon Permxt made o o

: 1t apparent that fuel load would probably not occur bet‘ore June 1979, though no . e

publie announcement of thls date was made., In September 1974, as descmhed by

Mr. Paquette, the cash budgeted for Lxmemck m future years was reduced and the “ i
‘ pubhcly announced fuel load date for Lxmermk was postponed untxl October 1980.

Pursuant to. the ob]eetlves whleh I ha\re descrlbed above, the constructxon target ‘

C!suff:cxent funds and early recogmtlon ot‘ the posmble effects of changmg NRC

;11_16___,
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' Lk,regul‘atoryy requirements necessitated a‘construction target fuel loadip’os.tponementf :

to August 1980.

"'kWhat were the effects upon the constructlon schedule of the 1976 publxc,_b“jj%f
Vannouncement" s B R -
jiThroughout 1975 to May 1976, we contmually rev1ewed the need for and fmanc1al '.k'
| 1mphcatlons of keeping leerlck 1lona 1980 fuel load schedule. Due to the Gy
Company’s poor flnanclal condltlon, the 1975 budgeted cash for leerxck dlrect;t,.f“. 5
costs was reduced from $179 million to $113 mllhon. Malntammg the 1980- -81 fuel :
load dates, it was recogruzed, would requu'e $186 mllhon in 1976 and $251 m1llxon in . t,’ -
"1977 By m1d-1975, consxderatmn was bemg gwen to reducmg leerxck-t
“expendltures still further Contmgency plans were thus developed w1th Bechtel to S
' "hold leerlck dn-ect costs at $125 million per year.., , | ’ - ’
- In Apml 1976, rev1sed PECO forecast plans held 1976 leerxck expendltures‘;’, =

‘to about $150 mllhon, and overall PECO annual total constructxon expendltures to :

L about $400 mllhon. As shOWn on Table 2,in May of 197 6, the Company announced a

: two-—year delay in the leemck fuel load date, i.e. from October 1980 to October
: 1982. HOWever, agam pursuant to the ob]ectwes descrlbed above, the constructlox1 ':‘ ‘

target fuel load date was extended only from August 1980 unt1l October 1981, -
perxod ot‘ 14 months. : | - ‘ | L S |
: tPlease now descrlbe the effects upon the constructlon schedule of the 1978 deferrali |
'announcement" ‘ | o S h . k |
The 1977 cash budget for L1merlck mcluded sufflclent funds, ie. $155 m1lhon, to '

: 4mamtam the then constructlon target fuel load date, i.e. October 1981. However,-_fi e

e our analyms (1.e. in Sprxng 1977) showed that thlS fuel load date would requxre}"

stgmfxcant mcreased revenues m the 1mmed1ate years followmg the placement of

17
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i the plant in servxce (1 e. a net ot‘ capxtal charges and fuel savmgs of $187 mllhon),; L
. Whlch mcrease would not be offSet by sangs of advanced plant completlon for
: ‘exg’ht years. Our calculatlon of net hfetlme ratepayer savmgs of thls completlon-.

- advancement was only $159 rmlllon. A further study made in the fall of 19771; jf";" e

| - produced sumlar results, Le.a $159 mxlhon 1mtxal net cost penalty ot‘ advancement,

i w1th a br.eak even pomt from plant cost savmgs of 6 years and a total net hfetune ety
- ratepayer savmgs of about $123 mllhon. Yet a further study, descmbed by Me. |

| *Paquette, was conducted early m 1978 W1th s1m11ar results.

Durmg January 197 8, it became apparent that mcreased fundmg to meet an ‘

. October 1981 constructzon target t‘uel load date would not be forthcommg, and the =

o target date was shpped to March 1982. In Apml 1978, a prehmmary constructlon ot

i constructxon target fuel load of October 1982. In view of antxcxpated depressedi' S

' ‘ forecast for the years 1978 through 1982 was prepared, on the basxs ot‘ holdmg to a‘ el

“earnmgs, a revised forecast w1th Limerick postponed two years to 1984—1986 fuel
ftload and with a reddctlon in fmancmg needs of $139 mﬂhon in 19’(9 to 1981 was " " ,: L
also prepared. Followmg extenswe analy51s, the rev1sed forecast (1.e. 1984~8 6 fuel, ,’
5load dates) was adopted. ‘This plan rmmmzzed the fmar'cmg requxrements in the e

"k~'~1978 through 1982 pemod, and had minimum- revenue requu-ernents through the

: r;].983 87 pemod. Thus, in May 1978, PECO pubhcly announced the stretehed ou‘c fuel

load date of 1984 In con]unctlon w1th thxs announcement, and in recogmtlon of the :
i keffects of mcreased work scope due prmcxpally to changed NRC reqmrements asr'j L
‘descrxbed below, the construc’mon targ‘et fuel load schedule for L1merxck 1 was ’» f
& ‘slzpped to October 1982. |

. Please contmue w1th your dlscussmn of events as they unfolded n 1978 through

o 1980.

:i4e18; .
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' dates.

' ‘By' mide1978, wey' were following‘ a construction cash 'fo‘recast' based' on 1984-86 i

‘ leerlck fuel load dates, but with sut‘fxcxent cash in 1978 to permlt a two-year\ L
: fadvancement it addltzonal funding were avallable begmnmg in 1979. In October,r

: 1978, a draft f1ve~year constructlon forecast was prepared w1th the leerlck fuelv :

" load dates of 1984—-86. A back-up forecast was also prepared w1th 1982 84 fuel load o

8 Thls prov1ded for $118 mllhon for Lunerlck m 1979.‘ In: March 1979, specxal.
tapproval from the Board of Dlrectors was sought and obtamed for an addltzonal $18":: e

m11110n so- as to be able to mamtam the possxblhty of 1982—84 leemck t‘uel load:’ '::;

' dates. Indeed, throughout the 1978 to 1980 permd, thls target was the completlonf :’ o

. date to whlch we were workmg. ThlS schedule was v1ewed as achlevable 1:hroug‘l’1out"ka e

- most of this perxod HOWever, a number ot‘ factors combmed such that in 1980 wejb &

5 due to the recogmtlon of adchtxonal work scope assoc1ated wlth new NRC[ e

reahzed that 'thls schedule could not be achleved. It became clear at that txme that ;,“ - i_
manpower avaﬂablhty and labor effectlveness in the mstallatmn of bulk o
commodltxes such as condurt and plpe were not meetmg the target values.: The -
manhours to mstall the sexsmm de51gn of plpe hangers and restramts proved greater |
~ than estlmated, and- mtert‘erences mtroduced by these hangers to duct work and«
' cable trays also reqmred addltxonal manhours to resolve As the N»RC actlon 1tems 4
,resultmg from Three Mile Island were 1ssued and as addltlonal NRC requxred desxgn ;
,changes were recogmzed, 31gn1f1cant addltzonal manhours of ]ob effort were added -
such that 3 lengthened pro;ect schedule became necessary. In June 1980 the :

constructmn target fuel load date was delayed from October 1982 to October 1983 h

V, g requlrements, the TMI accldent and a shortage of pxpef1tters. 1 —"

-19-

The PECO 1979 cash constructlon budget was- approved in- January 1979.
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' Thxs meetmg was held on July 15, 1980, and m attendance were the Vlce Pres1dents ot

';Managers, as well as the Bechtel Pro;ect Manager and scheduhng personnel. |
“”',YYReasons for the schedule extensmn and pro3ected plant cost mcrease{r_

Fi sub;ect of detaxled inquiry..

v mcreases, m January 1981, the Board of Dlrectors v1sxted Bechtel m San Francxsco

In v1ew of this revxslon in the fleld constructlon schedule and anlassoclat

bof the Bechtel Power Group, Pro;ect Management and Constructxon as. well as theu' :

"‘.staff representatwes. Phxladelpma Electrxc Company was represented by the',g:
. Senior: Vlce Pre51dent, Nuelear Power, the Vlce Pre31dent of Engmeermg &:1:‘: :
L ‘Research, the Pro;ect Manager, and approprlate Constructlon and Engmeermg‘d e
'personnel. Immedlately foHowmg thls meetmg, a presentatmn and summary were
e presented to our Presnjent, Mr. Everett. b : . ‘ o
In October 1980, Forecast 5 was developed and presented to PE by Bechtel G
ThlS forecast recommended a fuel load date of October 1984, based on an o
" evaluatlon of bulk commodxty mstallatmn rates, requxred manual staffmg levels and”‘vr c
the unpact of prorct scope mcreases caused by regulatory changes, Thehn :
“recommendauon for a constructlon target fuel load date of October 1984 was
adopted. | LR ‘
o k Followmg the 1ssuance of this Forecast, a complete rev1ew of the leerlck -
costs -and schedules was presented by Bechtel and the E&R Department to: theffi |
k Company Presxdent and Executlve che Presxdent on . December 19, 198(}. The

meetmg was attended by the approprxate PECO V1ce Pres:dents and Pro;ect’

~To emphasme the Companys concern over the schedule extensmns and cost S
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e by the responsmie personnei of Bechtel, thladelphla EIectrlc and General‘;f",',

‘, and General Electmc in San Jose.— A full day's prog'ram wes yresented to the Board]“ :

ﬁElectrxe.; Corporate management of both Bechtel and General Electmc partxcxpatedf

| :ln the meetmgs- In addmon to a rev1ew of the project, ’che Board reeewed a“‘f &
thorough dlscussmn of the work schedules and costs for the effort remammg to
place the pla'xt in commercxal operatxon. Emphaszs was plaeed upon the Company's"

: concern tha‘c completlon of the prOJec'c be expedlted and that costs be held to the ;f

mmunum possxble level

Mr. Boyer, at several plaees in your testlmony, you have s‘cated that fundmg 1evels7’f'3f :
 were requested to permlt earher than pubhcly announeed leermk completlonx
(1.e.e 1976-1980). In retrospect, W1th the knowledge that you have gained by

,‘ completmg the construct:on of the plant, Were these fundmg levels sufflclent to

permxt plant completlon upon the proposed dates"

: 'TNO’ they were not. Our Judgments respectmg the cash requxred for pl an t‘ - E
completlon were based upon our understandlng of the Pro;ect scope m those Years

As I have explamed above, and as is explamed in greater detaxl by Mr. Kemper and_ e

: _Mr. Clarey, the Pro;ect’s scope as we understood 1t in 1976 to 1980 turned ou’t 1o be o

fgreatly underestlmated. Because of new and changed NRC de51gn requmements,*; L
the Mark II eontamment new loads problem, reduced labor et‘fectlveness as. "

: compared to our estlmates due prmoxpally to mereased congeshon and enhancedi Sy :

QA/QC requwements a‘ctmbutable to new or revmed NRC reqmrements, Iabor;

f unavaﬂablhty and other faectors, the fundmg levels promded would not have 'f
e permltted Pro;ect completlon by the earher target dates. Indeed, even as late as g s
1980, we dxd no’c fully appremate the scope of work reqmred on the Proleet.‘_‘- ;‘f‘ e

: -Substantlally greater work has been performed in the last four years of Progeet,j"":.w
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construction than we anticipated would be the case in{1980_~when the ,Octcber 1984 o
~ t‘uel load schedule was adopted. |

‘ Why was the Company unaware m the 1976 to 1980 perlod of the full scope of work* i

G wh1ch Was u1t1mate1y requxred to complete Lxmemck 1 and Common Plant's i

a,that perlod. As descrxbed in PECO Exh1b1t 2 whlch Exhibit w111 be dlscussed in

constructlon‘?
”We were unaware of the full scope of work because the plant wtnch we: have'

, ' constructed is not the plant whlch we had desxgned or planned to construct durmg‘:

'detall by others, substant1a1 addltlonal commodltles, engmeermg ‘and craft g o

manhours, addltlonal testmg and equxpment mstallatlon were requxred prmc:pally by' :

| changmg NRC reqmrements for the deSIgn of a hcensable plant. We dxd not and'ff‘ el

: f»could not forsee that these requn'ements would be 1mposed.

Mr. Boyer, could the Company have completed leerlck 1 and Common Plant any‘b,:_
& earher than it dld" ‘ | »
'0bv1ously, that is a very hypothetlcal questxon. | My answer 1s that no, glven the‘ ~ S
: cu'cumstances that we faced and the resources that we had ava11ab1e, we could not ;
,';have completed the plant earher than we in’ fact dxd. As explamed by Mr.f

. Paquette, durmg the early years of the Pro;ject the amount of money whlch we 3
could spend had to be restrlcted. Moreover, the amount of money whlch we needed,‘ i :
;‘grew substant1a11y because of the NRC—lmposed changes 1n the plant, further
‘exacerbatmg our cash constramt problems. As descrxbed m PECO Exhlblt 2, |

: number of those changes were 1mposed very late in the PrO]ect, in 1980 to as late‘

as 1983., For mstance, new NRC requ1rements resultmg from the TMI accxdent m

' March of 1979 were 1ssued through May of 1983. ; Comphance W1th thesen; i

: requlrements delayed engmeermg completlon untﬂ m1d—1983. ‘ Cons,equently,
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. fpro:ect’s duratxon"

- related constructlon act1v1t1es could not be completed untll mxd-1984. Another’ ‘

' modlfxcatlons could not be completed unt1l September 1984. :

b ‘sxgmfxcantly shortened the PrOJect’s duratlon.

: Please discuss the delays in the leemck hcensmg process and 1ts 1mpact on the.‘* o

example of thesa late-xmposed regulatory changes IS the NRC’s fzre protectxon ;

:requxrements. Although some of these requ:rements were 1mposed in 1975 19767"
‘followmg the Brovm's Ferry fire, the ma]or flre protectmn regulatlons such as e

“ ‘Appendxx R were not 1ssued untll 1981. Engmeermg for these regulatory changes‘

was. not completed unt1l m1d—1984, wlule constructlon of addxtlons and,

S Because of these and other late addltlons to work scope as a result of NRC e

requlrements, substarmal rescheduhng had to be done and 1neff1c1enc1es were

';' generated in startup and system completlon act1v1t1es. : In hght of all of these

factors, many of which are more thoroughly descrlbed in other testxmony, and B

| , 1ncludmg the lxcensmg delay I descrlbe below, I do not beheve that we could havev L

A further cause of delay in leemck l's commerclal operatlon has been the S

' protracted NRC hcensmg process.,‘ PECO submltted 1ts apphcatlon for an

Operatmg‘ Lxcense for leerlck on March 17, 1981. From July 1981 to m1d~1983, S

' “PECO responded to more than 1200 questxons concernmg the envxronmental and

safety aspects of the plant Hearmgs on the apphcatlon commenced m October -

: luntn July 1985.

~ "and school dlstrxcts surroundmg L:merxck, Which was not w1thm the control of the

; 1982, and were sub]ect to extenswe mterventmn. The hearmgs were not concluded

| A major cause of the - hcensmg delay was the development of the_' '

.‘Rachologlcal Emergency Response Plans (RERP'S) for the countles, mumclpahtles 5 .



~ Company | The Company dld, however, engage the serv1ces of Energy Consultants ;

‘to ass1st the respon51ble governrnental umts in developlng thelr RERP's. , However,.v

,whxch resulted in plan rev1sxons and resultant delays. For example, PEMA was
‘ 1n1t1a11y undeclded regardmg acceptable plan formats. : In addltxon, PEMA reahzed_ :

,‘ after consxderable delay that 1t was havmg dlff1culty fulflllmg some of 1tsf’fn

‘and necessnated plan revxslons. For mstance, the Commonwealth pohcy to plan for ot

'day care centers necessxtated consultant mvolvement and resulted in mgmfxcant g ’, .
the RERP’s was repeatedly rev1sed by the Federal Emergency Management Agercy
"("FEMA") ~during the 1982 to 1984 pemod. For example, FEMA-43 lssued in e
‘September of 1983 resulted m substantxal add1t10nal requlrements for ot‘f51te
fand FEMA resulted in addxtlonal plan changes. Also, PEMA and FEMA revxews";
Vdelayed by procedural problems at both PEMA and FEMA. It was no’c untll January k

of 1984 that the Atomlc Safety and Llcensmg Board ("ASLB") 1ssued an order ¥

hearmgs on the contentlons could not commence untll November of 1984. These .

i the development of these plans was substantlally delayed by a number of factors. . ‘\Q .

First, the state agency responSIble for emergency plannmg thep';s‘,f

Pennsylvama Emergency Management Agency ("PEMA") = changed 1ts RERP pohcyﬁ o

commltments to RERP development. Energy Consultants and PECO then prov1ded,_

assxstance 1n satxsfymg the requlrements. Moreover, the 1mplementat1on of new W

' state and federal RERP program guxdance mcreased the scope of the work mvolvedx : o

add1txonal plannmg requxrements. At the federal level, the crrtema for developmg 1“

»emergency plannmg. Furthermore, dlsagreements m RERP pohcy between PEMA;

were protracted due to madequate agency staffmg levels.

Thus, the development and fmahzatxon of . the RERP'S was substantxally"

',,settmg a schedule for submlttal of Off51te Emergency Planmng contentmns, and the‘

o 1 ”‘,24?’
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- hearings lasted unt11 the end of January 1985. It was May of 1985 before all of the, o
‘ contentlons regardmg the RERP's — excludmg ’che Graterford contentlons dlscussedi -

below - were resolved.; i

o has been further delayed by the SDElele contentlons as. to the RERP for the State ;‘ S

‘ Correctlonal Instltutxon of Graterford (“Graterford") On June 1, 1982, the ASLBW .
’ Aprﬂ 20, 1984, the ASLB granted the 1nmates 20 days after reeelpt of thelr RERP
e responsxblhty of PEMA and the Pennsylvama Bureau of Correetlons, wasg L

, sent counsel for the mmates an expurgated copy of the Graterford RERP., On,g i

'December 19, 1984, the Graterford mmates moved for an’ order requu‘mg fully" S

: _demed this motlon ‘and gave the mmates 20 days m whlch to submxt specxflc","s:',,“

i eontentlons. ;

. 'to full commerclal operatlon of Lxmemck 1 and that htlgatlon of these 1ssues could S

L 1sxgmf1cant1y delay such commerclal operanon, we moved on February 7, 1985 for,

e ASLAB vacated tne ASLB’S May 24 Order. | " o

,‘ ; The NRC issuance of a Commercxal Operatmg Llcense for leemck Umt 1 L

admltted the Graterford mmates as a party to the NRC hcensmg proeeedmg. On S
to submlt speclflc contentlons. vDevelopment of the Graterford plan, whlch was the,

sxgmflcantly delayed. It was not u*1t11 December 13, 1984 that the Commonwealth;; e
dlsclosure by Pennsylvama of the Graterford Plan On January 29, 1985, the Board i 'ﬂw,_a

Recogmzmg’ that the Graterford 1ssues would be the only remammg obstacle . e

an exemptlon from NRC emergency plannmg regula’clons to permxt 1ssuance of the o

full Dower hcense prior to the 11t1gat10n of the Graterford 1ssues. Thls motlon was‘_'f, e
. ‘rg.ranted by the ASLB on May 24, 1985. However, on June 11, 1985, the NRC
- ordered the  Atomie Safety and Llcensmg Appeal Board (ASLAB) to eXpedlthUsly ‘,:‘:

: con51der the mmates appeal of the ASLB's exemptlon, and on June 17, 1985, the

e -25- :
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On June 24, 1985, we fxled a second request for exemptzon w:‘y:h the ASLB._ ,
At the same txme, we fxled a Petmon w:th the NRC requestmg that they extherﬁ.: ‘ﬁ
reverse the Appeal Board's June 17 Order and remstate the earher exemptxon orﬁ:‘}; "
assume Jurlsdxctlon and expechtmusly grant the requested exemptwn. The ASLB_"_
hearmgs were held on July 15 < July 17, 1985. On July 22, the ASLB 1ssued 1tsf7“ k
Fourth Partlal Imtlal Decxslon authorlzmg the NRC to 1ssue an Operatmg Lxcensef ,
to PECO On August 8, 1985, the NRC 1ssued the L1merlck full power Operatmg . LA
Lxcense. : All of these delays m reeelpt of our operatmg hcense were due to factors
wmch were no’c W1thm our control. : | e |
What role dld you play m the preparatlon of PECO Exhlblt 2"
I was respon51b1e for prov1d1ng mformatxon on the pro;ect lmpaet of the Mark II_"
phenomenon. Thls mcluded a descrlptxon of the development of NRC requlrements :
assocxa‘ced thn Mark II, the substan’nal merease in the desxgn and constructxon~,
effort resultmg from these new reqmrements, and ’che 1mpaet of these changes on

prolect eost

RATE BASE INCLUSION OF COMMON PLANT

Has ‘the. Company mcluded all Lxmerxck "Common Plant“ in its rare base claun for o
leerlck 1?7 " : | ’ ~‘ | S ,

Yes, the Company has mcluded all of leemck "Common Plant" in rate base fOr the i;;;
followmg reasons. (1) the use of Common Plant at Lxmemck was a pru dem; and -
reasonable demsmn de51gned to produce substantxal cos‘c savmgs to ratepaYerS' (2)

the constructlon and completlon of Common Plant was requlred exther for the\ .

actual operatlon of Lxmermk 1 or for the efflclent and cost effectlve eompletxon of
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: ) econom~1cally. Once 1t is determmed that tWO umts are requ

Plant, Exclusmn Area, Techmcal Support Faclhtles, Clarxfled Water‘ System,f‘f'if

: ‘ total cost of leemck.

' -leemck prudent and cost effectwe" o

.'fAs set forth above in Sectxon 2 of my testlmony, the Compan re

‘Common Plant allowed the Company to avmd duplxcate constructxon. of numeroussi‘f',

‘t'aclhtles, bulldmgs and systems that could be "shared" between the two umts. = S

‘ un1t power plant such as Lxmemck is: that the sharmg of certam facxhtxes, buxldmgs,"i_;x
j 'and systems permxts effxcxencxes whxch produce a lower cost per umt than would be

X 'possxble for two smgle—umt power plants. ’Vamous studxes and expemence havev:‘“ '
~.. shown that the use of Common Plant is cost effectwe and can be expected tovv
k ’produce cost savmgs on the order of 10% m the total cost of a multxple umt plant.
Please explam why the Common Plant mcluded in the Company’s claun is reqmred-
elther for the actual operatlon of leerlck lor for efficient constrnctlon of the. } _'. :
'r_':,_:pro]ect.v | | | ' '

'”“'In thlS context Common Plant can be classxfxed into four categorzes. :

' *cost even if leemck 1 had been constructed from the: start as a smgle umt plant.t s
‘ These faclhtles and systems mclude the Admlmstratmn Bulldlng‘ (mcludlng the e :

: secumty facxlltles), Emergency Pubhc Notxflcatlon Faclhty, Sewage‘

“the plant, and (3) the mclusxon of all Common Plant in rate base wﬂl reduce the et

‘ Why was the Company’s decxsmn to employ Common Plant m the constrnctton of) b,;

of leemck Umts 1 and 2 to meet 1ts future demand for electr ‘

Indeed, as shown in the examples dxscussed below, a prmclpal advantage of a dual— f'f_

Fu-st, certam 1tems of the Common Plant w1ll be employed in operatmg both Sk

L'lmerlck Units 1 and 2,' but would have been requu'ed in the same 51ze, desxgn'and f;"
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= 'mcluded in rates.

"‘Domestlc Water System, and the Generator H2 and COZ System. ,‘ o |
n Second, certain 1tems of Common Plant would have been reqmred to operatef
a smgle-umt plant, but could have been desxgned somewhat smaller and constructed!‘_’i o
i ata somewhat lower cost as part of a smgle umt facxhty However, each ot' these: "«
; ,iltems will be requlred to’ operate leerlck 1, and as set forth above, the use of
' Common Plant w1ll produce substant1al cost savmgs for PECO's ratepayers. These
faclhtles and systems mclude the Off—Gas Faclhty, Clrculatmg’ Water Pumphouse,ir:' S
~ ,Spray Pond Pumphouse, Control Room, RHR Servxce Water System, Yard Plpmg,‘ E
y Emergency Serv1ce Water System, Cable Spreadmg Room, Emergency watchgear
’ 'and Batterxes, and the quuxd and Sohd Radloactwe Waste Storage Systems. ‘ |
Thlrd, a portxon ot‘ Common Plant W1ll be used solely for the operatlon of;'.
‘,leerxek 1. These t‘ac]htxes and systems mclude the Umt 1 portwn of the?’.,:
""Clrculatmg Water System, Off-Gas System and Servxce Water System. e §
| Fourth, a portmn of Common Plant wxll be used solely for‘operatxon of‘b ,
leerlck 2, but 1nstallatlon and completlon of these faeilities: durmg leerlck 1
: constructlon was reqmred to construct and complete the leerlck plant efflclently e e
-and cost effectlvely. These faclhtles and systems lnclude the Umt 2 Cmculatmg_: :
. Water System, Off—Gas System, and Seerce Water System.
: The use of the flrst three types of Common Plant set forth above 1s:
“necessary t‘or the actual operatlon of leemck A Completlon of the t'ourth
(category durmg Lxmerlck 1 constructlon was requlred for the cost effectlve
: ‘oonstructxon of leerxck for the beneflt of ratepayers. Therefore, in my opxmon,

o all of the Company's Common Plant mvestment is used and useful and should be -
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s ,only $15 3 mxlhon, or approxzmately 2% ot‘ Common Plant is solel'y t'or the,‘,‘,ﬁt

'Have you assessed the costs assoczated thh your second and fourth types of" Q‘

I common plant’?

‘eategorles and have developed estlmates of thelr cost. The results mdlcate that il
o ‘operatmn of Unit 2 and that only $47 mllhon, or approx1mately 696 of Common«,l B f";

'these d1rect costs should be AFUDC, overheads, and taxes m the amounts of $
- ".and $26 9 mllhon, respectwely. t = |

: ;How w111 the mclusmn of Common Plant in rate base reduce the eost of leemck‘7
’ "‘ If one-half of Common, Plant is excluded from rate base, the Company wxll eontmue

- to accrue AFUDC on thls excluded amount Ul’ltll 1990, when Lxmerlck 2 goes mto .
' .servme. These addlttonal AFUDC accruals would add $330.4 tmlhon to the total‘
‘rcost of the leerxck plant By mcludmg all of Common Plant m rate base w1th ¥
, 'Umt 1, thls mcrease in capltal cost 18 avo1ded, although current rates are xncreased.
Mr. Boyer, does thxs conclude your testxmony" : | L ‘

; 'Yes, it does. ,

Yes.‘ We have revxewed famhty drawmgs and pxpmg and mstrumentatlon drawmgs 5

to 1dent1fy those portlons ot‘ the plant whlch should be eons1dered in these : '

Plant cos’c 1s attrlbutable to 1arger sxzmg due to eonstructmn of Umt 2 Added to -

,:,729;,



APPEN DIX A

o EXCERPT FROM THE TESTIMONY OF VINCENT S. BOYER IN DOCKET NO. 1-80100341

Q 'When d1d PECO 1mt1a11y prolect the need for the capacrty addltlons wh1ch were" .

1isubsequent1y to be provxded by the leerxek Generatmg Statxon? : L
A In 1967. - .' | r |
Q ,“Please descrxbe in general terms the clxmate ot‘ the electrrc ut111ty'mdhmry durmg g
: 3 the 1960'8 and early 1970,3. B : , ‘ |

AL The 1960's and early 1970’5 ‘were characterxzed by electrlcal demand exceedmg,"‘

L fforecasts, madequate reserve margms, brownouts and blackouts, expressmns of LR

» e regulatory concern about adequate and rehable electrlc power systems and power e

' 'plant sztmg ddaYS.r Electrlc ut111t1es were and are mandated by statute to prov1de“ ol

rehable serv1ce and thus to. overcome any electrlc power shortage by 1nsta111ng”{-~“5'

':bfvfacxlltles whlch w111 be necessary to meet ant1c1pated customer demand. The:‘

L1mer1ck Generatmg Statlon was xmtlated to fu1f111 PECO’s statutory obhgatron.:;’ ‘» i

G : ',;The load/capaclty forecasts, the PJM reserve obhgatlons, and the socxal and_-:

~'_fregu1atory pressures of the late 1960's prompted the mltzatlon ,‘_:the _Lxmerlck:fﬂ' ‘

L Generatmg Station.

In the decade 1960 1970 the number of res1dent1al customers served by':f“-ﬂf; i

E PECO grew some 17 percent from about 913 000 to 1,070 000. Average annual

= : kllowatt hour consumptlon per re51dent1al customer in’ the 1960 1970 decade rosee

:'by over 7 percent from 3,373 kllowatt-hours per re51dent1a1 customer to 5, 990 o S

‘.kllowatt-hours, and total resuientlal consumptmn grew by over 108 percent

: Commerclal and mdustrlal use of electmclty m the area served by PECO rose 79

i ;fpercent in the 1960—1970 decade. As descrlbed more fully by Mr. Hoch and Mr

Kasum, we antlcxpated substant1al further growth in the 1970 1980 decade.




o Pennsylvama Pubhc Utlhty Commlssmn are set forth in Exhxblt VCB-l, Sectlon A.' e

In the early and mid 1960'5, 12 to 15 percent of the estlmated annual peak o

: 'was considered an adequate generatlon reserve.v As a result of the northeast

i blackout on November 9, 1965, the Pennsylvanla Pubhc Utlhty Commlssmn and the :
Federal Power Commxssmn stlmulated the eleetrxc ut111t1es to mcrease thexr“ '
generatmn capaclty to meet ant1c1pated load growth and future demands. On March g

o 31, 1966, the utlhtles were told that lmmedlate preparatlons should be made to.

inerease 1nstalled capac1ty untxl a reserve of 20% above forecasted annual peak;’

loads was reached. The utlhtles agreed to accept the Commlsswns' proposals and',

1nst1tute constructlon programs that would meet the stated goal. A few of the,

'expressmns of concern durmg this perlod by the Federal Power Comm1ssmn and the '

In 1972, the regulatory concern over the contmually mcreasmg load growth and the
lack of suffxclent rehable capacxty culmmated m the entry of an order by the
” Pennsylvama Pubhc Utxhty Commlssxon on March 12, 1972 1n1t1at1ng an' >

” mvestxgatlon to ~determine the need for add1t10na1 electrxc generatmg and e
o transm1ssmn facxhtxes during the next decade. i ‘

: What was the basxs for the Company’s declsmn that leerxck was needed to prov1de s

new capaclty"

. The Company's dEClSIOI‘l to bulld leerxck rested on. 1ts determlnatlon made in 1967 L
‘and 1968 that addltlonal generatmg capac1ty would be requn’ed begmmng in 1975 tor .
meet lts customers' needs. The planmng process Whl(!h led to thlS decxsmn was

much the same in 1967 as 1t is today Although Mr Kasum w111 testlfy in detallp

‘regardmg the Company's capaclty plannmg, an overvxew of the process and the’ 4
factors mfluencmg the Companys declsxon in 1968 may be helpful at thls ]uncture. ,f o

: Generatxon plannmg begms w1th the forecast of future annual sales and peak i




| , '?v demands. At least once a year the sales and peak demands are estlmated for up to G |

: ~twenty years m‘co the future.‘ In addmon, the reserves necessary to rehably supply

 these forecasted demands dre caleulated.o The total generatlon requxred*-peak load:

demand plus reserve requ1rements-—-ls compared to the mstalled generanon, whxch—' :

‘ is calculated by deductmg scheduled retlrements and addmg‘ m comnutmen’ts to new .

| capacxty. When the total forecasted generatxon requu'ement exceeds the prOJected
| isupply, addltxonal capaclty is planned. e | , - k : » » k

| From 1961 through 1969, ’che Company had w1tnessed a 5. 9% mcrease per
year compounded in resmlentxal consumptwn of electrlcrty, and a 6% mcrease lﬂ"”k :

commercxal and mdustrxal use. of electmcxty. ’I‘he demand for electmcxty m fact o

ZOUtStmpp ed avallable capaclty durmg 1967: 1968; and 1969 whmh nece531tated the bt

o ‘bvoltage reductlens and VOluntary customer load ourtaxlments expemenced durmg -

, those years. Co

'I‘hus, when the Company prepared 1ts 1967 and 1968 forecasts of future:_,

,capaclty reqmrements, it confronted pressures to add capaclty both to meet 1ts a

pro;ected load growth: plus the mcreased reserve target of 2096. A.lthough the'

Company had planned new generatmg' capacxty to come mto service between 197 1 -

: and 1974 the May 1968 forecast revealed that thlS new eapaclty would not be‘j

enough 'co meet the targeted 20% reserve margm begmnmg in 1975. As 1s rnore ;

"fully explamed by Mr, Kasum, the reserve reqmrement would have been 11 5% in

: “1975, 6. 0% in 1976, and 0. 9°ﬁ in 1977 unless addxtlonal capaclty was added in these‘ L

i years. :

The alternatwes to addmg new capaclty in 1975 and 1977 were to plan for Y

voltage reductions and/or servxce curtazlments to customers, or to purchase power e

',from other sources. ‘The former optlon was unaceeptaole glven the Company's iy



: 'obllgatlon to xts customers as a pubhc utlllty and the pressures then bemg exerted o

by regulatory authorltles. The purchase of power from other PJM compames,

mmxlarly was unacceptable because those compames were faclng mcreased demands e

on their own systems, pos31ble delays in constructxon of new capacxty to meet those o

. demands, and current voltage reductxons and load eurtaxlments sxrmlar to those"“/
‘bemg expemenced by the Company. Thus, Phlladelphla Electmc could noti

”reasonably rely on the avaxlablhty of excess power among PJM members to

o , purchase electrlclty rather than add its own new capaclty.

- “decxded that the new f’aclhty should be for base-load operatlon because the PECO‘ .

capacxty of 260 megawatts recently had been added at Conowmgo in: 1964, an. f

~What were the alternatives to nuclear generatlon consuiered by the Company and i
rwhy were. these alternatwes not selected" ' '

Once the need for addmonal capaclty in 1975 had been determmed, the Company : S

system already had sufflclent generatlon for cyclmg' and peakmg servxce. Peakmg' )

: add1tmna1 880 megawatts was under constructlon at Muddy Run in 1969, and an

‘ addltlonal 500 megawatts of combustlon turbxne capaclty was also m the process of~' S

constructlon.

Once it was determined that base load generatlon was requlred, the selectlon :
was lxmxted to nuclear, Oll or coal—f1red plants (1.e “ mme-rnouth or local area)
¢ Hydroelectrxc generatlon was ‘not an avallable alternatlve because the only; '
locatlons capable of s1gn1f1cant generatxon had been or were bemg fully developed,:“’ "
i Whlle natural gas dld not present a prudent alternatxve for economlc reasons. and:,‘ |

“due to the then—emergmg uncertamtles assoc1ated w1th future supply.

Of the fossil fuels, coal was preferred to oil generatton m the mrd 1960's for

- several reasons,» Flrst, throughout the 20th century coal rather than 011 had beent»r .




" the dommant fuel ‘used by utllxtxes. Thxs hlstomc ernphasxs on coal produced a’

hlghly—refmed and efflcxent coal technology whzch perpetuated coal as the prmclpal :

Valternatlve. Furthermore, oil’ prlces in - the m1d~1960's were shghtly hlgher per

mxlhon BTUs than coal prxces, whxch made the oﬂ-flred Dlants more costly to',

'~:operate even though the capxtal costs of the plants were comparable. The Company

predlcted that the dlsparxty in prlces between coal and 011 would contmue, in part o

‘because the demand for re51dent1al use of oll was mcreasmg and m part because the;;,; . : ,_}

_transport ot‘ coal, Whlch constltuted nearly half of its prlce, was becommg cheaper

'w1th the mtroductlon of the umt tram method of shxpment. As a result of these;fﬂ'ﬁ \,

i factors, 011 was the least preferred alternatlve for base load generatlon. :
Wlth respect to coal flred generatlon, the Company explored the possmlhtyjf;

"of mme-mouth SItes, but re]ected thlS alternatxve because 51tes near large coalj

reserves w1thxn reasonable proxxmlty to the Company's serv1ce terrxtory were* :

:already bemg developed. Moreover, transmxssxon hmltatlons necessxtated the

constructxon of extenswe addltlonal transmxssxon fac;htles to brmg the power to'(' e

. the Company’s servxce terr:tory. More dlstant locatlons would have necessxtated the , ,' k

,constructlon of hundreds of mlles of transmlssxon lmes w1th the concomltant costs
: ‘ and env1ronmental problems 1ncurred in obtammg r1ghts—of~way. Accordmgly, thxs ', “
alternatlve also was v1ewed as bemg uneconomlc. |

Gwen the 1nappropr1ateness of these var1ous alternatlves, we focused S

’fprmclpally on the choxce between nuclear and coal generatmn (1.e., w1th the latter Sl

'located in the Companys servme territory) A serles of stud1es were performed 1n e s

the 1965 to 1970 perlod whlch estabhshed that nuclear represented the morevi;,i_’ “

. 'economlc alternatlve. The most detalled of these was conducted ]OIHﬂY in- 1965 byfj' S

| Phlladelphxa Electrlc and the Pubhc Servxce Electrlc and Gas Company pI‘lOl‘ to the] 1 (




comnutment decxszons for the Peach Bottom and Salem umts. The speclflc purpose

ot thls study was to recommend the type, locatlon, and basxs of ownershlp for new*' ‘

generatlng capaclty to be mstalled Jomtly by the companles begmmng‘ m 197 1. Coal_, _ ]y

’\,and nuclear units of 900 MW net output were compared from the stand—pomt of’-:.'_

" - ,rehablhty and system—mde production cost calculatlons. The fossﬂ. umt d1d not-"_

: mclude the costs of coal and ash handlmg' faclhtles or stack helghts whlch vary w1th o

“the locatlon of the plant.f Moreover, the e*ctenswe env1ronmental equlpment whxch{'.xjf

i after 1970 began to be requxred on local generatmg facxhtles was, ot' course, also-‘ il

Vi [nOt consxdered

4 ‘As stated m the report, portlons of whlch are attached as. Exhlblt VSB—l,,_“ A

~~Sectlon B, a two-umt 1800 MW nuclear statlon would prov1de electrlcxty at a total " k o

o cost, excludmg transmlsswn, of 3 63 mllls per kilowatt hour levehzed over the 197 1‘ S :

- 1990 perxod. A fossxl fuel plant would provxde power at a cost of 4.71 mllls per' L

‘kxlowatt hour over the same perlod The capltal costs of the nuclear unlts rangedj ‘

‘from $206 to $230 mllllon, dependmg upon the lceation of the faclhty, whlle thea"‘ s

. coal plant cap1ta1 costs ranged from $176 to $205 mllhon. The lmtlally ‘hlgher

,capltal costs of the nuclear plant would be recaptured w1thm three years because of

f 'u'.the operatmg savmgs derwed from the lower cost of nuclear fuel compared to~ '

coal.v Over 1ts hfe, the nueclear plant would produce a levehzed annual revenue
’ .vsavmgs to the ratepaYers of $6,500,000 over the coal alternatlve. o _' |

| In further analyzmg the nuclear and fossﬂ alternatwes durmg the late 196 O's L
gt »the Company updated the 1965 analysm to reflect: known ehanges m constructlon'

: and fuel costs aft‘eetmg a chmce between nuclear and fossﬂ fuel generatxon. By the,f

end of the decade, as the Company noted m 1ts t‘1rst Env1ronmenta1 Report‘i

‘subnutted in- support of 1ts apphcatlon for the leemck Constructlon Permlt, the‘,i '




e zanalyses 1nd1cated that oxl generatlon was the preferred fossﬂ. t‘uel alternatwe to s |

o nuclear power becaUse no approprxate sulfur dxox1de removal process was avarlahle f :

| ‘co meet the emergmg pollutxon requxrements for coal generatlon. A However, both :
~fossil fuel options reflected hxgher fuel costs than the nuclear alternatlve, whlch
S k contmued to make nuclear generatzon the rnost economlc of the three optlons. |
. Please explam the basis for the Company’s selectmn of the Lxmemck sxte. i E

.The prehmmary ob]ectlve of the site selectlon process ‘was to locate new :
| generatmg capacxty near the area to be served, thereby mlnm‘uzmg transrnlssmn
i costs and 1mprovmg overall system rehabxhty by placmg generatmg umts close to

- the load center. In the late 1960'5, 48% of the Company's generatmg capaclty wasi.; o :

. outsuie or on the perlphery of the servme area. Moreover, tms capacxty represented;'

~the newer base load generatlon of the Company ’l‘o achleve more balance, the f:rst
"’criterxon of the selectlon process was to locate addltmnal capacxty ms:de thep

»',,‘serv1ce area

o ‘Vcapaclty add1t1ons in- 1972 and 1973 The northern portlon thus represented the S
i loglcal locatlon for capacxty addxtmns to be prov1ded m 1975 and 1977, especlally' o

3 “gwen the expandmg populatlons in Montgomery and Bucks countxes. About mneteen

_deswed northern service area: Sanatoga Crossing (Lxmerlck. Townshlp), Washmgtonr
N Crossmg (Bucks County), Buckmgham (Bucks County), Tol‘ncan Creek (Bucks 3

County) and Pme Forge (Berks County) (See EXhlbl't VCB—l, Sectlon C )

“In 1969 Phxladelphla Eleetrxc hxred G}lbert Assoclates to perform a: :

b ,systematxc appralsal of ten alternatwes based on. tbese flve s1tes. The Gllbert”_»: .

. analysrs was supplemented by Company analy,ses of, th_e same en;d addltronal factorsf!,

Wxthm the serv1ce terrxtory, ‘nuclear umts were planned 1n the south for

sxtes were orxgmally conmdered, but these were qmckly reduced to flve 31tes in the‘ e



o costs, general geology and selsmology, populatmn densn;y and prox1m1ty,

: 'affeetmg the desxrablhty of these a.lternatxves. These analyses were deSIgned to
. compare sd:e alternatxves on 1 the basxs of costs and methods for the development ofi‘, g
" each 51te.‘ Factors consxdered in the detaﬂed evaluatlon mcluded-= topography,‘;

i access to road and ra11 famhtles, avallabxhty of water supply, Iand procurernent' ;

meteorolog‘y, costs of transmxsswn mghts-of-way and facxhtxes, and 1mprovements‘
to roads and brldges nec¢essary. for the transport of the reactor vessel and other

"super-heavy components to the site.

| Among the prmcxpal advantages of the Lxmerxek 51te was the exxstence of alf S

500 KV transm:ssxon line crossmg the 51te. Because addltmnal new transmlssmn go

rxghts—of—way ‘would not ‘have to be purchased, the SIte presented the most:‘

: .econom’xcal of the fxve alternatlves from thls standpoxnt.. Furthermore, the

avallablhty of the transm1351on hne avoxded the adverse envu*onmental effects_,.? Lo
: assocxated w1th the constructlon of hnes over ‘new rxghts~of~way whxch the otherf:_.
's1tes would have 1mposed. In the same manner, aceess to the Lunemck sxte from“‘- k
_existing roads and raxlroad spurs was via mgmﬁcantly shorter routes than most of ’_ }
the other sites conSIdered, whlch produeed correspondmg cost savmgs and"
enwronmental benefxts favormg ‘che Lzmerxck- site.  Land proeurement eost;_
5 comparxsons were also favorable to seleetxon of the leemck 51te. ' :
The 1ssue of the avaxlablhty of water also was eons1dered by the Company'm S
. the 1969 study of posmble 51tes. The analysxs of the Sanatoga sne in leerlckbigk«f‘

' _Townshxp recogmzed that the water from the Schuylkﬂl River would not supply thef‘ e

“ total requxrements of the generatmg station. The study conSIdered the posmbxhty i

' that a rehable water supply would depend upon f’ulflllment of plans by the Delaware ’ ‘f' B

, R1ver Basm Com mxssxon to bulld dams on the Schuylklll uprlver from the plant. To" e




v avmd relxance on the DRBC plans, the study also consxdered an alternatwe deszgn, i

“whxch mcluded the- costs of an 1mpound1ng reservou'. Even takmg mto account the : :

~costs of a reservmr, the leerlck sxte remamed the most economlcal of acceptable i

‘SItes accordmg to total s1te costs because of the low transrmssmn costs. :

After the prehmmary desxrabxhty of the L1mer1ck 31te was determmed,‘ .

' Phlladelphla Electric: agam engag’ed Gllbert Assocxates to conduct a detaﬂed i

: l evaluatlon of the Slte and plant desxgn, the summary sectxon of whxch is attached as e
br""Exhlb1t VCB-l, Sectmn D. Thls second 1969 study encompassed a more detalledf; e
‘rev1ew of the hydrology, water supply faclhtxes, geology, meteorology, land use and
~ recreatxonal actlvxtles in the area, populatmn patterns, and manufacturmg and
‘ fcommerclal uses of the surroundmg area, . The study found, among other
conclusmns, that the Lzmerxck topography was 1deal, that the geology was favorable
to tl’us type of t‘actllty, that no ma;or resxdentlal, commercxal, or manufacturmg:‘ S
‘complexes were closer than 1 5 mxles to the sxte, that the sxte was. removed fromi o

,heavﬂy traveled hxghways, and that populatlon den51ty was. not a bar to the site's

, employment.

In short, the Company reached 1ts declslon to locate the generatmg statlon« - |
. V"at leerlc‘c only after thorough 1nvest1gat1on of alternatwes compared on the basls i

. of economxc, envmonmental, and soc1a1 factors. The fmal selectmn of the leemck"’ "
sxte curtalled the use of Pennsylvama land resources, : avorded adverse:
‘env1ronmental 1mpacts assoclated w1th other 51tes, and mmlmlzed the capttal.-f:

ey mvestment in the prOJect whlle enhancmg oVerall system rehablllty and serv1ce to o :

the Company’s customers. .
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_ TESTIMONY OF JOHN S. KEMPER

- Please state your name and business address for the record" 2

John S. Kemper, 2301 Market Street, Phxladelphxa, PA 19103.

‘ By whom are you employed, Mr. Kemper, and m what capacxty"
1am Vlce-Presxdent of the Engmeermg' and Research Department ror Phﬂadelphla' o

. WElectrlc Company.

What is your educatlonal background"

‘I recewed my Bachelor of Sclence Degree in. Electrlcal Engmeermg from the
: - Unwersxty ot‘ Pennsylvama in 1950. In 1959, Iattended the Nuclear Power Statxon ( 5
; bi k’Trammg Program for Reactor Supewlsors at the thppmgsport Atomxc- Power R
Statxon in thppmgsport, PA | | | '
‘Please descrlbe your work experxence pr1or to your current posxtlon. e
' ;In 1950, when I joined Phxladelphxa Electrlc Company, r was assxgned to the
= Southwark Generatmg‘ Statxon as a Test Engmeer. In late 1950, I was mducted e: 3

' ; mto the Army and, after serving for two years, returned to PECO where I was <

! assxgned to the Schuylkxll Generatmg Statxon also as a Test Engmeer.p In th1s~

~ position, 1 performed ‘and evaluated tests on the ma]or eqmpment and control

,sYStems at the Schuylkxll Statlon. After almost a year, I was transt‘erred to the’,‘

: pCromby Generatmg Statxon where two ma]or generatmg umts were under;:‘ :

- constructxon. At Cromby, [ managed constructxon of the plant's control systems 8
: »and aceeptance tests and was promoted to Results Engmeer w1th supervxsxon over‘ S

kall Test Engmeers in. the Statlon. i | ”

In 1957, I was transferred to the Eddystone Generatmg Statxon as Plant .~

. 'eEng’meer and became mvolved in the constructlon of that statxon.‘ My specxfm'

f dutles 1ncluded the development of operator trammg' procedures, a.larm hsts and L Fa
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mamtenance and lubrxcanon prog‘rams, as well as. the superwsxon of all startup, o

testmg' actxv1t1es. Two years later, I was assxgned o take the Nuelear Power i
Station Trammg Program at the thppmgsport Atomxc Power Statlon. : On S i
comple’non of that program, I ‘was temporarlly aSSlnged to the Detroxt Edlson x B
Company for three years where I worked as. a thft Superv1sor at thexr Enrmo‘x o
Fermx Atomm Power Plant. In 1962, I was transferred to General Atomlc

Company and while there worked w1th the desxg‘ners of the Peach Bottom Atomxc: e

Power Statmn, Unit No. 1.

mth complete responsxblhty for the operatxon and mamtenance of the statlon,,, .

whxch was nearmg completion at that time. thle on thxs a551gnment, 1
successfully passed the Atomxc Energy Commxssmn's Semor Llcensed Operator |

examxnatxon. In 1967, I was transferred to PECO's mam offlces in Pluladelphxa, e

and was named Supermtendent of the Statxon Economy Dmszon of the Statxon:--
Operatmg Department. In 1968, I was appomted Manager of the Engmeermg and
Research Department and served in that posmon for 12 years untll January of
1980, when [ was elected Vme-Premdent of that Department. ke
Please descrxbe your experxence and responsszhtles m your prmr posmon as'\‘

Manager and your current pOSlthl’l as che-Presxdent of the Engmeermg and o
Research Department. | ‘ |

As detalled above, prlor to.x my appomtment as Manager ot‘ the Engmeermg and

Research Department, l had direct experxence w;th the engmeermg, constructxon,, ey

startup testmg, operatlons and mamtenance of nuclear, fossﬂ and hydro

generatmg umts. As Manager and now as V1ce Pre51dent of the Engmeermg and

Research Department, L have been generally responsxble for the deslgn and L

In 1963, 1 returned to PECO as Plant Supermtendent of Peach Bottom Umt 1 I
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construetlon of all of the Company’s g'eneratmg facxhtxes, as well as s its Research,rk
and Development P rogram. ~ My experience mcludes dxrect managementg ]"', fr
| responsxbxhty for design and oon...trnctxon of the Peach Bottom Atomxc Power :
~ Station - Umts 2 and 3 mcludxng' engmeermg', eonstructxon, procurement, quahty?
. assuranee, hcensmg and startup actIVItles. R 1 have been an d am Slmllarly;:ﬂ_‘
_',;responsmle for recommendmg and 1mplementmg necessary capxtal modlflcatlcng : :,
'made after the commercxal operatxon of those ‘units. Also, I have had andd =
currently have dxrect management responsxblhty for the eng'meermg deszgn and o
, constructlon of the leemek Generatmg Statxon. All sueh functlonal management s
‘;‘orgamzat:ons on the leerxck pro;eot operate under my lmmedxate dlrectxon and
' supervxsxon anc. I'in turn report to Semor PECO Management, meludmg the Board' il, g

,' ‘ot‘ Du'ectors and the Presxdent.

Durmg' the perwd that [ was Maneger of the Engmeermg and Researehﬂ

Department, I shared these responmblhtxes and reported to the then Vice- @i

i "Presxdent, Mr. Vmcent S. Boyer. Smce Mr. Boyer's electlon as Semor V;ceaz

: Pres1dent - Nuclear Power, I have consulted thh him in the development of major W
‘programs and the resolutlon of dxffxcultles respectmg leerxck lxcensmg';'»

engmeermg‘ and eonstructxon. 1 have concentrated prlmarlly on dlrect

management of nontraotors and 51te actxvxtxes, whlle Mr. Boyer has concentrated

: ~on the hcensmg process and relatlonshxps thh regulatory agenexes havmg

]urxsdxctlon over the Pro;eot.

: , Have you been aetwe in any professmnal orgamzatxons"
= ‘Yes, I have WOrked on commxttees of and been aft‘lhated w1th the Amerxcan o
- Nuelear Soexety, the Electrxc Power Researeh Inst1tute, the Instxtute of Electrleal ey

& {and Electromc Engmeers, 'che Assocxatxon of deson Illummatmg Compames, the
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Engmeers Club of Phxladelphla and other orgamzatlons. A hst of these;

commxttees and my posxtlons in them are attached as Schedule I.:T am also a' L

Regzstered Profess:onal Engmeer in the Commonwealth of Pennsylvama.

Q- - What is the purpose of your testxmony"

‘A.  .The: purpose of my testxmony is to descrxbe the project management orgamzatxon,u e

: 'used at the Lxmermk Project, to describe the management tools and systems -

employed to momtor and control cost, schedule and constructmn quahty of the 'k

o Pro3ect, to explam the reasons’ why Pro]ect cost and schedule duratxon have o

: exceeded our orxgmal estlmates and to provxde an overall assessment of the e

: performance of Pro;ect management at leerlck.

EanaN Summary of Lxmerxck Prolect Management

Lo Q. »V B Pleas.e descrxbe PECO’s ob]ectwe m managmg the Lxmemck PrOJect and whether it

o ‘~ach1eved that ob]ectlve. | | o
Ao The Company’s objectlve has always been to ensure that a safe, relxable and,

‘ hcensable plant is constructed at a reasonable cost. To achieve thls ob]ectlve, the -

. Company has c°“tm“°‘151Y maintained a substantxal and actlve role in all areas of S e
,'PI'O]ect management and in cost and schedule control. Although we have rehed on S

outside consultants to prowde both techmcal expertxse and management servxees, e

g :*we have always recogmzed that we must mamtam close control and superwsmn :

X over the Project. In addltxon, the Company has mamtamed a hlgh commztment to

.-quahty at Lxmerlck in order to ensure plant safety, rehablhty and hcensablhty.

Although Limerick has cost mgmfxcantly more and has taken longer than we

7or1gmally pro;ected, 1 beheve that we have been successful in achlevmg our "‘;fki‘ o

objectwe. In completmg the plant and obtammg its hcense, we have had to

"’overcome a numher of unantxcxpated problems, :mcludmg'_ NRC_—mandated,gy" -
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. contmuous changes in the desxgn requlrements for hcensmg, lower than

“antxclpated cash resources to devote to constructlon and labor shortages, all of~

Pt whxch were beyond our control. These problems and the mter—related and

; unantlcxpated 1mpact whlch they had on the Pro;ect made Pro]ect management an S
i ‘extremely challengmg and, often, very frustratmg process. Ibeheve that we have_ :

‘,jresponded to these problems appropmately and have resolved them in an efflclent o 5

o and effectlve manner.  This can be seen by recognzzmg that, despxte these

problems, Lxmenck's cost lS no greater than the average plant constructed today. ,‘,,
' Further, we have avozded the exceedmgly hxgh cost levels, or worse yet = the‘i;iiv

: apparent quahty faxlures whlch will prevent plant completlon and operatlon as |

| have been experlenced at several contemporaneous prOJects. Accordlngly, I“; ‘.

‘ _beheve that we have achleved our ob]ectxve of constructmg a safe, rehable and' S

hcensable plant at a reasonable cost. '

2 Lxmerlck Pro;ect Management Orgamzatlon.

' "Please descrxbe the management orgamzatxon whlch you employed at Lxmerlck

: Responsmlhty for management of the leemck PrOJect was assxgned to the che— :' = o

,VPresldent of the - Engmeermg and Research Department by Corporate;

_V”xncluded Engmeermg and Research, Purchasmg and General Servmes, Electrxcs;‘“;f: g

in Schedule 2 provrdes an overvxew of thls management orgamzatlon. S

"Management. My and my predecessor's role vvas to manage and coordmate the'
| act1v1t1es of the various departments at PECO whxch were charged w1th the day-‘_ S

: to-day management of all t‘unctlonal areas of the Pro]ect. These departments |

e Productxon, Finance and Accountmg, and Legal. The organlzatlon chart set t'orth“ Sy
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' Please descrxbe ln greater detall your role and responsmllltles in manag-lng the .
Lxmerlck Prolect. ‘ ; |
My przmary ‘funetion has been to prov1de overall g'uxdance and dlrectlon for the Lo
leerxck Pro;ect and day‘to-day control over the resolutlon of sxgmfxcant Pro;ect;
related matters. 1 have been respons:ble for makmg ma]or pohcy determmatmns" -
whxch affect varlous functlonal areas of PrOJect management, .e. constructxon,
‘engmeermg, quahty assurance, ete. A substantxal portlon of my txme has been Gt

; devoted solely to managmg‘ the Lxmerlck PrOJect. As descr:bed below, I have/ " G
= maxntamed daily commumcation thh the Company’s Pro;ect Managers’:i ‘5,-‘: i
’ f"partlcxpated in and dxrected ma]or management meetmgs and regularlv revxewed a ;

,substantlal number of . Proxect reports in order to obtam necessary mt‘ormatlon : :

T coneermng Project status and to prov1de manag‘ement dlrectlon.

',iPlease descrlbe the functlons ot‘ the several Company Departments who : “
: 'partxcxpated in the management of the Lxmerick Pro;ect" . |
: Followmg the leerlck commltment decxsxon and the selectxon of Generali"
g Electrlc Company and Bechtel Power Corporatxon as the ma;or contractors, the o
o Eng’meermg and Research Department created a Pro;ect managementfw
“orgamzatlon to manage future leerxck planmng‘, desxgn and constructlon L 3
: actnntles. The focal pomt of thls g‘roup was the leerxok Pro;ect Manager, who E g
z ,_’was responsxble on a day—to-day basw for Pro]ect admlmstratxon and e
” coordmatxon.’ The Pro;ect Manager reported admxmstratlvely to the Chxef
Mechamcal Engmeer, but, as respects sxgmflcant Lxmerxck Pro]ect matters, hev/.’
,commumcated dxrectly w1th me. -The PL'OJect Manager's responsxbxhtles mcluded o
> the followmg.v 1) coordmatxon of Company groups mvolved m the demg"n,;' oy

procurement and constructmn of Lxmerlck, mcludmg groups located both w1th1nyr :
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5 and outsnde of the Englneemng and Research Department, 2) coordmatxon ot' the i

development of Pro;ect schedules, budgets, forecasts, capxtal author;zatxons and

,’_supplemental capital authorxzatmns, 3) momtormg' Pro;ect costs, schedules and. T
;performance, 4) estabhshmg pmomtxes for revxew of Pro;ect documents- 5) .

: establxshxng and maxntammg an mterface between PECO and Bechtel, General T
";Electrxc and other equlpment supphers, 6) conductmg permdxc and ad hoc_,: S :
;'meetmg‘s to review Project status 'and~resolve~Pr01ect dxffxcultles, and 7)’,v(
| preparatmn of rer"‘S: meetmg mmutes, memoranda and other documentsi o

" requzred to keep appropmate PECO personnel abreast of PrOJect status. The ;.’ ; e
Pro]eet management group also mcluded the Res:dent Project Manager, located 1n~ e
Bechtel's San Francxsco home offlce, who pronded addltxonal momtormg and

control over engmeermg aetmtxest B

e

' The Mechanical Engmeermg Dwxsxon was responsxble t‘oz- revxewmg the

mechanical design work of Bechtel and General Electmc to ensure a safe,' -

‘ operable, rehable and economical plant. Addltlonally, the Mechamcal Engmeemng £
"Dmszon was responsxble for plant hcensmg, nuclear fuel procurement and g

'fabmcatlon, and. env1ronmenta1 conmderatmns. :

The Electrical Engmeermg Dmsxon was responsxble for electrxcal deSIgn” '

- rev1ew and for mstrument and -control systems rewew., Such revxews were ; e
‘dlrected and admlmstered by the Electrxcal PrOJect Engmeer These revxews e
"‘ﬁentalled a detaxled ‘assessment of the plans for safety, system operabxhty,
' rehabxlxty and economy. o8 | " sy
The Constructxon Dwxslon, through the leerlck Pro;ect Manager | ~;‘. -
‘Construetton was’ responsxble for momtormg all Lxmemek sxte constructlon : S

f actuntzes, zncludmg cost and schedule, and for development and 1mplementatxon =
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of a Quality Control System whlch was apphed to non*nuelear eqmpment and-

' :’systems. Actual day—to-day control over constructlon actmtles was mamtamed b
5 by the s:te management team, the orgamzatlon and responsxbxhtles of whleh are ‘,
-‘ , .descmbed at greater length by Mr. Clarey. I commumcated mth Mr‘ Clarey on/‘
_ almost a daxly basxs as to sxgmfxeant PrO]ect matters. ‘ i ‘ 7
‘ The System Planmng‘ waszon was responsxble for zssumg‘ perxodxe reports on‘ Gle
eosts, preparlng and updatmg budgets, rev1ewmg capacxty needs and makmg' '
» economic evaluatlons related to the g‘eneratxon of electnelty by varxous A .
’methods. ,Wlth mput from varxous Proleet entxtxes whlch report costs, thlS lelsxonA
o momtored all bxlhngs both by aceount and m the aggregate and contmually made” f
: compamsons with budget amounts. The results of these actxvxtxes were set forth', , :
in Monthly Expendxture Reports. Iu addltion, the System Planmng Dmsxonb 5
‘\ ,developed a computer program to calculate taxes, overhead and AFUDC whlch::‘ o
: ‘were neeessary for preparatlon of total Pro]ect cost est1mates. v S |
| The Engmeermg Desugn D1v1sxon was respon51b1e for rewemng drawmgs,_ ; oy
:mamtammg reeords and files, and’ reeewmg the many thousands of drawmgs at the 5 e
| ,"eomplet]on of the PrOJect. k | '

The Research and Testing Division served as a consultant on. metallurglcal ety

and weldmg eoneerns and tested and calibrated plant mstrumentatmn.

Finally, the Quahty AsSunance Section was responsxble for ensurmg that the

desxgn and eonstructlon of Limerick met the requxrements ot‘ 10 CFR 50, Agpend;x
: ,B In 1mplementmg 1ts program, tms Seetxon eondueted numerous mspectmns,

3 audxts and survexuanees of PECO and contractor aet1vxt1es. The -results were
. ; 8 forwarded to the approprlate Pro:ect entlty, usually Bechtel or General Electrxc, o

under the Pro;ect Manager’s 51gnature. In the few cases where sxgmﬁcant;‘
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problems were. dxscovered, reverxfxcatxon of ‘the correeuve aetmn was performed :
| ,through the audit process. i s | ‘
7 ’l‘he Company‘s Purchasxng' and General Serv1ces Department was responsxble
,for revxewmg .end approvmg recommendatmns generated by varlous PrOJect.

tentltles for the purchasmg‘ of eqmpment and materxals and for the awardmg' of“ o

contracts and subcontracts for servxces. Insurance requxrements as weu as stores . :

L and. salvage needs were aiso dxrected to thxs department.( Purchasmg personnelp L
-have a dwersxty of teehmeal experxence, mcludmg engmeermg, eonstructxon,' S
: '; productxon, and electrxc and gas dxstrxbutxon, as’ well as experxence m fmanee and : S

B 'aecountmg. :

The Electrxc Productxon Department, through the Statmn Supermtendent,

rev1ewed plant eqmpment and systems desxgn, as weu .as arrangements of plant
v facxhtxes.; Based upon hlS broad operatmg experxence, the Supermtendent S
' "frequently forwarded comments and recommendatlons on matters of lmproved

plant safety, relxabxhty and operablhty through the PrOJect Manag'er to the |

approprxate Engmeermg and Research Department g'roup for actxon and

~resolutlon. o In addltlon, as descmbed further below, the Electmc Productlon o ;
‘_‘Department had prtmary responsxbthty for orgamzmg and controumg startup and |

,preoperatxonal testmg actmtxes.

Fmance and Aceountmg provxded aceounts payable, plant accountmg and

tnternal audxtmg functxons. The Accounts Payable DlVlSlOﬂ was responsxble for o .
‘payment of vendors' mv°1ces after appropmate rev1ew and approval by pro;eet | :
'fentxtxes. The Plant Aecountlng Dunswn was responsmle t‘or the proper accountmg '
and record keepmg as prescrlbed by the Federal Energy Regulatory Comnusswn, : t :

o mcludmg‘ the addltxons made by the Company in plant and equlpment for the s
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Lxmerlck Prolect. - The Internal Audltmg' Dwxsxon performed audxts of Bechtel and ;

‘ ,~vendor tnllmgs and subcontract amendments, whzch entaﬂed detalled verxfxcatxon : .

of reported work completlon, materxal delxvery and accuracy of the bxlhngs orl‘
’ amendments. These audxts were performed by four resxdent audltors who ‘were '

‘stationed at the leerxck s1te on a full-tlme basxs because of the sme and"u"' 7
",‘xmportance ot‘ that Prolect. The audxtors performed over 70 detaxled audlts, the ‘ o
| results of whlch were reported dlrectly to the Manager of Internal Auchtmg‘ 1n‘
PECO's Flnance and Accountmg Department, who in turn submxtted monthly b
: ,reports to PECO‘s Cha‘xrman of the Board and met personally w1th the Chalrman -

' tw1ce a year.

Pt

Fmally, the Legal Department served as the mterface between PECO andk', o
’varxous regulatory agencxes w1th respect to lxcensmg' and other matters. ,
Please descrxbe the use ot‘ outsnde contractors by the Company as part of the
l Limerick Project management orga_nlzatlon.. i
: Oyutside contracto‘rs were hired where it ~was~determined that additional techn:ical'\‘ |
expertxse or specxahzed management servxces were. needed that were not avallable ‘k : o
: from thhxn the Company. On thls basxs, the Company hxred Bechtel, General ,’ St
' Electrxc and varxous other subcontractors as needed. Although relymg' on these o
koutsxde experts, we have always retamed ultunate control over the Proxect and, S
 have closely superwsed their actmtles through an experlenced Pro;ect o
: . .management orgamzatxon and a comprehensxve cost and schedule control system. g
! Daxly supervision of and commumcatxon with these contractors was prxmarxly the e
_responsxbxhty of the Lxmerxck Project Manager, the Remdent Proyect Manager, the i
B PrOJect Manager—Constructzon and the Startup Dlrector.‘ o

Why d‘d you adopt thls orgamzatxon" ;. ‘
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"FH‘S'C: thls Ol‘gamzatlonal approach provxded for the creatlon of centrahzed,’,f“}
: executlve responszblhty placed upon myself and the Pro;ect management team,’ i
o :whlle at the ‘same. tzme mvclvmg m the Project needed expertlse from all

: :"orgamzatxons within - the Company. , We beheve that tms approach, used“ ,:;‘i
"successfully at Peach Bottom, best serVed Pro;ect management needs. Second,"

k thxs approach max:mlzed the avaxlabxhty of experxenced personnel m Company-‘
:mde operatxons. It must be remembered that durmg' Lxmemck’s engxneermg and’:

k ]constructxon perlod, the Company was also completmg' startup testmg, supportmgf_

e lmtxal operatlon and, durmg later perlods, makmg ma]or post~TMl and other NRC-
brequxred changes to Peach Bottom. Thxrd, adoptlon of this structure assured a:i

j transfer of knowledge and experxence gamed from Peach Bottom startup andif‘ o

; ~operatxons to L1mer1ck. Tlus facxhtated the early, Iow cost eorrectlon of =

potentlal problems or regulatory backfits at the Lxmerxck plant. Fmally, and most E ‘k

xmportantly, this orgamzahonal structure had been successfully used m managmg :

: the des1gn and constructxon of the Peach Bottom units.

s Descrxptxon of Lxmerxck Pro;ect Management by Functlonal PrOJect Area. Lo

What xs the purpose of this sectlon of your test1mony" |

',f‘l‘ms sectmn descmbes spec:flc management tools and processes whxch we‘ e
employed to manage ma]or Prolect areas, 1.e.~ engmeermg, procurement,,

" ,constructlon, hcensmg, startup and quahty assurance.

fA. JlneerlngManagement

’_ Please descrlbe those controls and processes used in engmeerxng management. :
: 'Throughout the Pro]ect, we mamtamed a competent engmeermg staff whxch was _‘ L
1 responsmle for momtormg‘ engmeermg actmtzes and estabhshmg and malntammg.i :

_hlgh standards of desxgn quahty., Indeed, we dxrectly managed many techmealy"i‘: e
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programs, defmed requxrements, estabhshed teehmcal and schedule ob]ectxves,c

'momtored engmeermg costs and progress, and manag'ed consultants thh

AV,‘:‘ specxahzed experlence in the investlgatlon and resolutxon of work tasks requu'mg;"

such experxence. :

The conceptual de51gn of the Pro;ect, completed in- 1969-1971, was-y';/: "ﬁ‘—i

developed in con]unctmn w:th Bechtel and General Electrxc. Our orxgmal purposef‘"‘:v »
fwas to duphcate the Peach Bottom des:gn at Lxmerxck with certam modlflcatxons] :
ta reflect szte-specxflc condxtxons. This approach was adopted because use of 2 S
,‘sstandardized deSIgn would result m a slgmflcant reductlon m the amount of
engmeermg and or:gmal de51gn work to be performed. It was est:mated that the"
‘ 'fdesxgn for 33 systems at Peach Bottom could be dxrectly transferred to Lxmerxck, i o
o resultmg in substantxal savmgs. Further, standardxzatxon of our nuclear plant*, e
% desxgns would result in mgmfxcant Operatmg and mamtenance cost savmgs over
7 their hfetlme. ' | ‘ |
Prxor to the recexpt of a constructxon permlt in 1974, a szgmflcant amount of G
! engmeermg was performed. Durmg the pre—constructwn perlod, engmeermg :
" management was prxmar:ly achxeved through quarterly PrOJect status rewew

' : meetmgs and reports whxch began in 1969. These meetmgs were the predecessors e ]

to the Monthly Prolect Status Rev1ew Meetmgs and Reports dxscussed later in my £

“‘testxmony, and were used to diseuss key events, schedules, procurement,
’subcontracts, costs and any other sub]ects that requxred 1mmed1ate actxon or’ “ ‘
decxston. In attendance at these Pro;ect status rewew meetmgs were myselfn
;and/or my predecessor, the dstxon heads of the Engmeermg and Research
4Department, the PECO Pro;ect Manager and Pro;ect Manager - Constructmn, -

: PECO Quallty Assurance management, Bechtel’s and General Electrxc's Project e
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: _' Management.

: Managers, Bechtel Engmeermg and Procurement Management, and Bechtel's erldf‘f‘.l

Monthly meetmgs and reports by the PECO Mechamcal and Electrxcal_
Engmeermg Dwxsmns were also begun in 1969. These meetmgs were conducted by‘_‘ f,
~ the Pro;ect Manager or Electmcal Pro;ect Engmeer, and were attended by the, G
,‘,Sectxon heads from the Mechamcal and Electrxcal Engmeermg Dmsxons and o
covered a varxety of toplcs, mcludmg' property acquxsxtzon, site mvestlg'atxon, " . ’l "
,‘k’PSAR development, quahty assurance, des1gn studles, hcensmg, procurement,f i
engmeermg status, constructlon actwmes, and cost estlmates and control. These
meetmgs, in additxon to provxdmg‘ a forum for more detalled dxscussmn andf S
resolutmn of Pro;ect dlfflcultxes than was avaxlable in the quarterly and later‘ .‘;

; ‘ monthly Pr01ect meetmg‘s, generated data and proposals for consxderatxon at those o

‘components that were of particular concern. Although mfrequent in the'~ e

‘ 'progressed and the need for them occurred.
_’Please deseribe how management of the engmeermg functxon evolved after_“f“ o

recexpt of the constructxon pernut.,

--the: engmeermg t‘orces were faced with the task of analyzmg and mcorporatmg the
= mcreasmg multltude ot‘ regulatory 1mposed desxgn changes. ’ ’ ,
In resgonse to these needs, the posmon of Reszdent Pro;ect Manager was o
- estabhshed in October 1975. Thxs posmon formalxzed a functmn whxch had been .

:performed by PECO personnel smce 1973. : The Re51dent Pro;ect Managel. Was

| later meetmgs. Also, numerous meetmg‘s were held between PECO and Bechtel; s

e engmeers on an as-needed basis to review the desig'n of varxous systems and '_ el

“begmmng, these latter meetmgs were held more of’cen as the plant desxgn@ :

& ,‘Durmg the perxod 1974-1980 the design of the plant became more complete and‘- K o
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resxdent m the Bechtel San Francxseo Home Offlce where the great ma]orxty of .

des:gn work ‘was performed. Hxs funct:on was to provxde Bechtel and General‘;‘ i

Electrlc with a dlrect channel of commumeatxon to PECO Management, to provxde' S

a local source: of authorxtatlve guldance as to PECO Management pohcy, and to

momtor Pro]ect actmtxes occurrmg at Bechtel and General Electrxc home'
offlces. Specxfxoally, the Resxdent Pro]ect Manager partlcxpated m substantlallyff*
_all Bechtel englneermg meetmgs and rev1ewed most of the. Bechtel mternal ; o
engmeerxng reports deahng thh engxneermg staffmg, cost and schedule progress, ]" s

and resolutxon of techmcal problems. The Resldent PrOJect Manager provxded our Ea

management w1th a dlrect and contemporaneous source of mformatxon as to the

performance of Bechtel and General Electric engmeermg forces.

Durxng thls perxod and through the end of the pro]ect, overau ProJe ct"f {0
performance was momtored and coordmated through the Monthly Pro;;ect Status_ . ;"
Rev1ew Meeting, whlch is. descrxbed in greater deta11 later in my testxmony, ALl
ma]or ProJect orgamzatlons partlclpated m thxs meetmg and engmeermg status
.was a maJor topxc of  discussion. The leerxck Prolect Manager's Bl-weekly 7'
Meetmg ‘was a further means of controlhng engmeermg cost, schedule and :
qualxty. Thls meetmg was d1v1ded into two portions, the Pro;ect Manag‘er's Report : o
and the Mechamcal Englneermg Sectton Head Reports. ; Engmeermg toplcs R
eovered in this meetmg ineluded engmeermg cost and schedule performance,, . e
desxgn change and modlflcatxon control, NRC concerns and actlon 1tems 1dent1f1ed e
by the Resxdent PrOJect Manager or other management groups. Another controlf "
tool, 1n1t1ated in 1982, was a weekly conference between the PrOJect Manager and e
the Bechtel and General Electrlc Pro,lect Managers located exther at the

constructlon sxte or m San Franclsco m order to rev1ew engmeermg progress and S
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’ any malor desxgn g:»roblemsr As descrlbed above, speexal purpose meetmgs were“f L

o B also held as needed to faclhtate Pro;gect progress.
As- engmeermg desxgn ‘was completed, it became necessary to expand our"
'desxgn control mechamsms. Accordmg‘ly, a specxal_mechamsm _wascreated,,‘ 1,.e."f-!‘
 the Notice of cmge ‘in Designf("NCD"'),' to achieve sﬁéh ‘confrol'. The ‘Nme e

‘used to document changes to the orxgmal engmeermg scope that reqmred : -

~ engmeerxng' manhours over and above those budgeted. Slgmflcant mcreases in

estlmated engmeerxng‘ manhours requxred the approval of the PECO Chxef' k

,k'_Electrxcal or Mechamcal Engmeer prxor to Bechtel proceedmg wrth the work. , e

In 1980, with planned design work approachmg' completmn but w1th the need o .

‘for substant:al additzonal design efforts to sat:sfy new reg‘ulatory requxrements,, :
| : further control efforts were 1mposed. A pohcy was establlshed by PECO whereby : k
‘. ! all desxgn changes, regardless of orlgm, would be mxmmxzed through the use . of"’;_ j
: ",detaxled categortzatlon, pl‘lOl‘ltlZ&thﬂ. and approval procedures. As a general kv
: 'matter, desxgn changes were proscrlbed unle5s requlred for hcensmg, or to achleve ’ yf o
‘-_clearly apparent and needed plant safety, operabxhty and relxabxlxty benefrts. o
- Approval for such changes had to be’ obtamed from ‘the Chxef Mechamcal or‘ -
} Electrxcal Engmeer and was sub]ect to my eoncurrence. In 1982, desxgn ehanges
~were further scrutxmzed through the use of the Jobsne Rev1ew Board whxch was e
‘comprxsed of representatwes from Bechtel fleld forces, startup and PECOng
, "constructron.i. The purpose of the Jobsxte Rev1ew Board ‘was to control*"f,',fkik»"_-
§ : t,i’mplementation of all desxg‘n changes to ensure tlmely turnover of systems from/" : o
: ”.constructlon to startup. Srmxlar procedures ‘were 1n exzstence in. the Bechtel"» »
l\orgamzatxon, and sxgrufwant Beohtel proposed changes were sub]ect to our :

= ‘:approval. G
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oHow dld PECO ensure that adequate teehmcal quahty was attamed in the dESlgn: o

of Lunerlck"

o Based on our experxenee at Peach Bottom and at other prmects, we reeog’mzed 7’

: ,that a hxgh deg’ree of techmeal qualxty in eng‘meermg desxg'n was requlred to"_’:;,:;, .

: j" obtaxn a safe, reliable and hcensable plant. To achxeve sueh qualxty, we develop e d e
an extensxve design review program whxch consxsted of three levels. At the f1rst~‘.“gf .
r ,level, Bechtel prepared specxflcatlons, drawmgs, proeedures and mspeetmn plans‘ :
melude all appheable regulatory, code and Safety Analysxs Report e
requlrements. The preparatlon of these desxgn documents was closely coordmated - -
: k so that collectlvely the documents formed an effectwe, eohesxve program Whlch
Tprov1ded the eonstructzon forces thh clear and detaxled work mStructxons.

The second level consxsted of desig'n verxfxcatxon by mdlvxduals or groqus .
w1thxn Beehtel, other than those who performed the orxgmal desxgn. The scope‘;’_e
and depth of thlS desxgn verlflcatxon by Bechtel was: detalled m lts quahty,:

assurance -manuals, - which were eonsxstent w1th our , 1mposed qualxty,;i“" '/
: rEqulrements. The third- level was performed by us. - We mdependently revxewed o
Bechtel's. desxgn documents to assure that they met our strmgent quallty’a’ . e
: ‘,requlrements. ’I‘hxs thxrd level of review was, to the best of my knowledge, mOre‘ L
extensive than was typmal in the mdustry- I have provided in Schedule 3 alist of A

the many Bechtel desxgn documents whxch we revxewed.’ Through the eombmed i
efforts of PECO and Bechtel in the preparatlon, revxew and approval of the above L

| :documents, [ believe that g h‘gh degree of quahty in engmeermg des:gn has been i
S attamed. o
| i'Have there been any mdependent reviews of leermk engmeermg management G

: ‘V "and, if so, what was the result of these EEVIEWS." j




A Yes, there have been such rev1ews. For example, m the November 1984
: J‘Independent Desxgn Verifxcatzon of the Lxmerlck 1 core spray system pert‘ormed by" e
Torrey Pmes Technology, it was concluded that "an adequate doeumented desxgn o

control procedural system exxsted for the de31gners of the Lunerxck Generatmg

R R S R

: ‘;Statxon Unit No. 1, mamly Bechtel and G. E." (Vol. 2 p. 80) Torrey Pmes further: i

10 , e
B s ) P concluded that lmplementatmn of the desxgn control process was adequate, that :
3 - constructxon generally conformed to th.. requxrements of desxgn documents and T
15 TH that an adequate desxgn resulted from the lmplementatxon of the desxgn control
AT ;procedural process.
19 R The Company's efforts to resolve xmportant techmcal engmeermg 1ssues b
21 C were also praxsed in the NRC's Systematlc Assessment of Llcensee Performance e
22 L
23 ‘ ("SALP") Report, dated April 18, 1983, as follows:
25 - "Generic re-—evaluatxons of suppression pool hydrodynamie forees identified
.26 - deficiencies in the design of downcomer supports. The applicant's active
, 2t participation in the BWR owners group and significant resource allocations
28 .+ to this problem resulted in satxsfactory resolution with modifications being
: 29 : completed without major problems. After this assessment, the applicant
30 - - completed a full seale test of the Unit 1 suppression pool to verify the
31 . theoretical analysis of the hydrodynamlc forces. This is indicative of the .
82 - firm management commltment to sat1sfactory resolutxon of techmcal L.
R~ R 1ssues." (p. ’() ey o 2
s : S ‘ = e oy
38 Sl Slmﬂarly, m the next SALP Report, dated January 16, 1984, the NRC~’
38
- 37 . : concluded.
39 - "The apphcant's resolutlon of techmcal issues has been demonstrated durmg S
40 ' - this period by a clear understanding of the issues, the election of a
41 . , eonservative approach when the potential for safety significance existed and -
42 : timely response to issues in most cases. The applicant's approach reflected a
43 sound knowledge of the current mdustry—wxde status of technical issues,
44 ; ' usually due to their involvement with the issue on the Peach Bottom
4 . operating plant or participation in industry groups seeking a resolution to
.46 . ‘technical issues (e.g., BWR Owners Group). The applicant's approach re-
47 v fleeted a thorough knowledge of the desxgn of the leerxck plant and the T
Lo A8 safety mgmfmance of xssues." (p. 20) ; :




B. Procurement Man"ag“eme‘nt

How was the procurement of equxpment and materxals managed" ’ «
Management of procurement was delegated to our Purchasmg Department w1th ’

Bechtel servmg as procurement agent to- take advantage ‘of 1ts substant:alf

expertise.  The types ot' purchases made durmg the PrOJect mcluded bulk i

materlals, eqmpment and ‘various servxces. : The general procedures used forf"'
procurmg' materlals and equxpment were developed early in the Pro;ect. Bechtel :

defmed materlal and equ1pment needs in the form ot‘ specxflcatlons, developed.

bidders lists and prepared bid analyses and award recommendatlons. We approved » o
all mxtlal purchase orders exceedmg' $100,000 and change orders in excess of '

$25 000. All Bechtel—developed specxfxcatxons, bxdders hsts and awa.rd‘,‘ ;‘t

recommendatlons also requlred our revxew and approval.

In addxtlon, PECO assumed du'ect responsxbxlxty for handlmg‘ the purchase of -

certam ma]or pieces of equxpment. Based upon our success in: managmg the

procurement of equlpment at Peach Bottom, we' elected to act as our. own :

'purchasmg agent for a number of major xtems. These are hsted on Schedule 4. '
For these ma]or pieces of equxpment, Bechtel prepared all necessary materxal g -

requxsmons and specxfxcatxons, performed all engmeermg analyses and submltted o

b1d recommendatlons to PECO. After PECO approved the recommendatlon,'

Bechtel then prepared engmeermg and drawmg' schedules for the selected bldder‘ [
and forwarded these materxals to Pr.CO for mclusxon in the purcbase order. PECO " o

would then 1ssue a revxsed material requxsltlon for purchase and negotlate any“‘; e

dxfferences in the commercxal terms and condxtxons.

'I‘o ass1st m momtormg‘ and controllmg' the procurement process, a .

computerxzed trackmg system was. developed. Thxs system was patterned after a s
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. mmxlar system employed at Peach Bottom and was 1mplemented at Lxmemck in "

f~1973-—1974, or prxor to the receipt of a eonstructlon permxt. Thxs system used a

ﬁmanagement team was respons:ble for managmg “the procurement of i.'mll(i

1 problems that mlght cause delay, and mater:al recewmg reports. The purpose of :

'these control tools was to assure that engmeered equlpment 3 and e

-Please descmbe the management of constructlon at Lunerxck. ;

- In order to manage constructmn, we estabhshed a s:te management organxzatlon '

,eonstructxon actmtles. The results of these efforts were reported to me by Mr;.

- James J. Clarey, PrOJect Manager Constructlon. .

. sophlstmated control system.. This system mcluded computerlzed and manual (.

Vcomprehensxve database whxch permltted trackmg of all engmeered plant”__

: equxpment components from purchase order to mstallatlon.; Our constructxon sxte o

materxals and also rehed upon several generally accepted state-of—the-art control- a

- tools, such as constructxon schedules xdentzfymg addxtxonal items needed, mater:al‘f/» =

expedltmg "buck sheets" management attentmn hsts 1dent1fy1ng equxpment‘ :

" materxals/constructxon supphes were obtamed at the lowest reasonable cost level sy

i and m time to support constructlon actuntles., In my oplmon, as the result ot' L

uuuuu

C Constructlon Management

i w1th extenswe constructxon experxence gamed m bulldmg the Peach Bottom G
: Statzon and other power proleets. ‘This site orgamzatxon momtored and controlled

‘ costs, schedule and qualxty through careful revxew and: evaluatlon of Pro;ect data, BE

attendance at meetmgs with contractors and subcontractors (z.e. both meetmgs o

whlch we mstltuted and those held by Bechtel) and by dxrect observatlon of k

'l‘o assmt m the management effort, we 1mplemented a comprehenswe and 5
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‘ databases that permxtted the development of materxals and manhour foreeasts and '

: the momtormg of actual performance agamst those foreoasts.r In addltxon,

Lt multxlevel schedulmg program was developed to ensure that constructlon would be_

7 supported by other pro;eet functxons such as engmeermg' and procurement, and

| “and reports prepared by both Bechtel and our srte org‘amzatlon. Reeommended; R

would be supportwe of system turnover and startup testmg acthtxes. Varlances

from forecasts and schedules, as well as other problems w1th a potentlal eost orv,k'

: ', schedule 1mpact, were xdentlfled through the Pro]ect Trend Program, meetmgs o

solutxons were developed by our site team, by contractors and ]omtly at PrOJect T

S eonstruetlon meetmgs. The status of any eorrectzve measures underway were

B reported on-a regular basls through varlous reports and at the meetmgs 1 have

descrlbed. : One of the most 1mportant of these reports was the Phxladelphxa e

‘ ,Eleetrlc Sehedule Analysxs Report whlch prowded an overvxew of constructxon' :

: progress and was a sxgmfxcant mput mto the Monthly PrOJeet Status Revxew o

'management tool at whleh constructxon status was eommumcated, problems were e .

' Meetmg'. As was true thh engmeermg, ttus monthly meetxng was the central

L 1dent1f1ed and eorrectlve actxon was lmplemented.
A more detalled descrlptxon of our 51te management orgamzatxon and the ,:
o ‘management tools used to momtor and control the constructlon process xs
‘ presented by Mr. Clarey. G o

D Startup Testlng Management

\ .Please descmbe the management of startup testmg. =

PECO's leerxek Statxon Supermtendent had the overall responmbxhty for all-_:"

_'_,startup actwmes, reportmg to the . Vlce-Presxdent, Eleetrlc Productlon L

G Department. PECO's Startup Dlrector, who reported to the leenck Statlon {

ST
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o Supermtendent, Was responsxble for du'ectmg and coordmatmg day-to-day startup»
act1v1t1es. Below the Startup Du'ector was an mtegrated startup orgamzatxon m’ g

"‘excess of 300 PECO -and Bechtel personnel at 1ts maximum sxze. The startup E ‘

¥

‘orgamzatxon was struetured to most effectxvely momtor and manage prog:ress m . i f o

startup actxvxtxes throug‘h the. use of an mtegrated team approach. It must be B

noted that although startup was prxmamly the responsmllxty of the Electrxc

:Productxon Department, the constructmn orgamzatxon played a sxgmfxcant role m e
B ensurmg the completlon of startup act1v1t1es on schedule. A partmularly useful L

, tool in achxevmg thls objectlve were completzon schedules for mdmdual plant“,, i

systems whose completxon was 1mportant to achxevmg' startup mllestones. '

 Onee systems were turned over to the startup orgamzatlon, a number of !

' management tools were used to manage and control startup actlvmes. Startup S

management attended the Monthly Project Status Revxew Meetmg and a Startup

Status Summary and addendum report was contamed m the meetxng handouts. St
‘,,Startup management also attended or- conducted numerous other meetmgs to‘

' commumcate and recelve pertment mformatlon. , For example, the Assxstant L
‘PrOJect Startup Engmeer conducted dally a "3 day plan of the day" meetmg ‘
e ‘utlhzed for detalled planmng and coordmatlon of workmg level act1v1t1es. Thxs
‘meetmg was attended by personnel t‘rom constructmn, engmeermg and operatxons 7'
-as well as startup.~ Management of startup actlvmes alse used a varxety off

: computerxzed and other control processes to manage costs and achxeve schedule S

progress.

4,D1d changes in regulatory requlrements adversely affect startup aetxv;txes"

¢ ’Yes, they dxd. Regulatory change serlously 1mpacted the Pro;ect durmg the 1979 =

to 1982 txme frame, 1mposmg new and unantmzpated desxgn and constructwn

el
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"reqairements', adversely iﬁmpacting -,the eost‘" ’a’ndk, r en ﬂérihg‘ imore"‘c‘li'fi" xeult fthe"; .
- aehievement of startup schedﬁle obje'etives. ‘This occurred for—'*three 'reasons: : 1)
B these new reqmrements, along thh other construc’non actlvmes, delayed the £
' completxon of constructmn, thus eompressing the. txme avaxlable for startnp and
, necessrtatmg‘ the use of overtxme and mcreased contractor personnel to mamtam s
'fschedule, 2) certain retroflts were reqmred to prevxously tested systems, s
_therefore neeessxtatmg retesting of these systems, and 3) certam regulatory.b e
f’changes dxreetly 1mpacted the cost of startup by mcreasmg xts complexxty andk 5
Vdocumentatxon reqmrements, and reqmrmg procedure redraftmg and addxtxonaltk‘
: testmg txme. Examples of regulatory changes whlch had a s:gmflcant 1mpaet onf . 7
, startup mcluded modxfzcatxons to fire. protectlon systems, changes resultmg from:
i eqmpment quahflcatxon requlrements, human factors reqmrements whxoh resultedk v e
from TMI, modiflcatxons to the PGCC control panels resultmg from TMI, A’I‘Ws-;f'v : e

'and Regulatory Guide 1. 97, and changes to Regulatory Gmde 1. 68 whxch =

establxshed addltxonal reqmrements for startup testmg procedures and trammg. i

Despxte these problems, the October 1984 fuel load schedule was
mamtamed. Innovatwe management efforts whlch aclueVed thls result mcludedr
1) speclahsts and consultants in various fields were brought to the sxte to assxst mk

the resolutxon of specxal and sxgmflcant startup problems, 2) the pre-operatlonal

test proeedure wrltmg effort was moved from San Francxsco to the Lxmerxek sxte, e

U3) a systems completxon group and post turnover completlon grqup Were Ol'gamzed o
: m the construetxon orgamzatxon to minimize startup work llsts and constructron e
S punch lists at turnover, 4) speclal tramxng and quallflcatlon programs were Sl

mmated at approprxate tlmes to maxumze startup act1v1ty, and 1mprovev :

2

‘produetmty and quahty, 5) portable water demmerahzer plants were brought to
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4 the srte and were utxhzed to ’supplement mstalled eqmpment, speedmg completlon'b B
~of the requxred flushmg act1v1t1es, and 6) mtegrated Prmect management teams’. |
“were formed of construetlon, startup, operatlons and schedulmg orgamzatlons to ~‘
o resolve startup workhst actnntxes. Also,: the Supermtendent of the Electnc ,
C Productlon Department-Nuclear Generatxon Dunswn, the Bechtel PrOJect Manager' ‘
‘ and 1 were in resxdence at the sxte durmg' the crmcal preoperatlonal test mterval , £ L

: ;(1.e. May—October 1984) to assist site management w1th txmely decxslons and brmg '

the necessary resources to bear to assure achxevement of the fuel load date. f L

Through these mnovatwe and extenswe efforts, ‘we were successful m‘

E “overeommg regulatory changes and other problems. i PECO succeeded m : o

'completmg' all startup actlvxty from mxtlal equxpment energxzatlon to. fuel load m‘_‘

| 27 months. Tl‘us startup durat:on is among the shortest reeently achleved in the L

. 'mdustry. ‘ | : ' ‘
Have there been any tlurd party rev1ews of startup management and, 1f so, what', e

" have been their conclusxons? '

In the 1984 and 1985 SALP Reports, the NRC concluded that:

- "As systems entered their constructlon completlon phase and were
subsequently turned over from Construction to the Startup Orgamzatmn, the
two organizations developed controls to effect the turnover in the form of

- site job rules and administrative procedures. System turnovers are well',,_. e

- managed and assured system quality. By established poliey and management
direction, systems were not accepted unless they were completed to the

extent required to support required test act1v1txes." (January 16, ,1984‘

Report, p. 9)

~MThe preoperatlonal test program was completed during thls assessment .
perlod, with the exception of closing test exeeptions. Based on an extensive

. review of tests and test results by the NRC, it appeared that the test ol
‘program had been adequately managed to assure sat:sfactory performanceof .

~those plant systems covered by it. Much of the success of the test program

was due to the quality, . seope and depth of the reviews made by the licensee's o
_Test Review Board which reviewed and ‘approved test prccedures and test = S
- results, mcludmg the closure of all test exceptlons.", (January 14, 1985.,; E

e Report, p- 12)
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: ,‘.Please descrxbe how hcensmg actw:txes and regulatory relatlons were managed, |
: and controued. } : |

' WEarly in the Pro;ect, PECO estabhshed an orgamzatlon to elosely momtor and‘

¥ control the hcensmg process by coordmatmg, trackmg and momtormg‘ the e
numerous regulatory comnutments and proposed requxrements. Thls orgamzatxon : : ;y:&v e

evolved over txme to meet the mcreasmg demands placed upon the PrO]ect by the -

S 'regulatory env1ronment. f el S o e

:_gGeneral Electrxc and other cont‘ractors provxded resources to assxst in. preparmg S

Durmg the constructxon permxt apphcatlon phase, PECO dedxcated two full- ,

time. engmeers from the ‘Mechanieal Engmeermgf Dlvxsxon who had prev:ous -

. hcensmg experxence at Peach Bottom to monltor all hcensmg act1v1t1es.‘ Bechtel, : S o

the Prehmmary Safety Analysxs Report ("PSAR") and developmg the hcensmg s
" schedule. . ‘ Ea S '

As the Ievel of - complexlty and number of safety and envzronmental

requxrements mcreased, so dld -the Company's management efforts. After -
| recewmg the constructlon permlt, PECO developed a status summary trackmg' -

. program for hcensmg actlvmes. This system tracked NRC I.&E. Bulletms,
erculars and Notlces, and fmdmgs of NRC 51te mspectlons. The system i
i 1dent1f1ed the responsxble PrOJect orgamzatxon, the hcensmg commltment and the
V'response date., Information from thlS system was w1dely dlstrlbuted throughout
o the PrOJect to attract sxgmf:cant management attentxon. ‘This system ensured a -
i tlmely and effectzve resPPns,e‘ to an mcr,easl_‘t‘gly complex ,‘,"’dY' of rezulatoty‘:‘lf‘i‘ .

- ‘requirements.

,f'.'24-,;’ i
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L w'apphcabuxty at Lxmemck.

 Moreaver, between 197¢-1931,- PECO benefitted sig‘niﬁcanﬂyfffom‘ Peeeh o

: Bottem eXperiénce.. Normally, a constructmn permxt holder recewes httle o
: znforma.txon or guxdahce from the NRC on new Peg'ulatory mterpretatxons durmgf Ll
L ’che construetlon perxod. It is only when an apphcatmn for an operatmg hcense 1s’ S e
| ~ filed and the Fmal Safety Analysm Report ("FSAR") contammg the "as-buxlt" Rt
bdescmptmn is rewewed by the NRC, that the hcensee through questmmngj"_fl_ %
i :jbeccmes fully aware of the extent to whxeh newly generated desxg'n crxtema ox-"'f';ii.-'
:,regulatory mterpretatzons must be backflt to the plant PECO reeexved
- vmformatlon from. the NRC durmg this mterval because of ogerat:on of the Peach"

Bovttom umts.» PECO contmually revzewed thls mformatxon and gmdanee fori_:.

23

» The operatmg license phase at Lxmerxck occurred subsequent to the TMI ;
g accxdent m March 19?9. As a result of thls accxdent, the NRC Staff dld not i
L »revxew any post~TMI operatmg hcense apphcatxons between March 1979 and early :
, t1981.> Thus, when the Lunerxck apphcat:on was fﬂed for predocketmg rev1ew in
| Mareh 1981, it was eaught in a baeklog of apphcatxons. It was not untzl March:vl;: : S
| i 1982, that questxons on PECO's doeketed FSAR from the N RC Staff branches were
\,recewed. : PECO responded to the questlons by prowdmg mformatzon m FSARSl
Revismns. The process of respondmg to NRC questmns through FSAR Revxsmns : .
’, uycontmued untﬂ December 1982, at wmeh tme a ma]orxty of the more than 1, 200 i :
4 ; 'questmns asked by the NRC Staff on leemck had been recewed. ; It was durlng~i“v~; :
- this tlme that PECO reeogmzed that some extraordmary steps would have to be i s
;‘:"taken 1f the NRC Staff revxew was to be completed m tzme to support thek"k‘ Lelih

' scheduled fuel load date.; o
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Flrst, a computer program was developed by PECO to replace the manual

system of schedulmg and trackmg the prog"ess of each questlon. ‘ Thls computer
" system 1dent1f1ed each open questxon, scheduled the development of responses_ ‘ ";1‘ £
'based on: commltment dates, grouped the questmns by NRC branch, FSAR;'»“;
- Revxsmn and the PECo mter-dxsc:plmary team respons1b1e for provxdmg a;i
:;"esponse, and 1dent1f1ed any potentlal problem areas.’ We soon' recogmzed thep‘"'
'benefxts of this computer program and expanded it to momtor all hcensmg
;'act1v1t1es.' ln addxtxon, Bechtel's home off1ce in San Franclsco was prov1ded a -
| 'termmal to access this system in order to ensure that the current status of all |
hcensmg acthtxes -was »mamtamed.' ‘ 'Thxs computer system enabled PECO‘ 'to . .
'manage the flow ‘of NRC questlons and other open lxcensmg ltems w1thout:f,

ﬂsubstantxally mcreasmg the personnel devoted solely to lxcensxng act1v1t1es.

Second, PECO recogmzed that the answers supphed to the NRC Staff had to

o be fully responswe to the NRC Staff's concerns smce the fuel load schedule dld, .
not permlt an 1terat1ve process of NRC letters requestmg addxtlonal detalled -
informatlon. Accordmgly, hcensxng management developed an mnovatxve and = .
g aggresswe prOgram to meet this challenge. To assure accurate and thorough‘ ; v
: VI'ESPOT!SES to NRC questlons, PECO orgamzed mter-dlscxphnary teams of m—house Sy
, and contractor llcensmg and techmcal experts to prepare the need a d responses, = Sl
The results of these efforts were that over 90% of the responses were accepted by

the N RC Staff w1thout further inquiry.

- Third, PECO's hcensmg management mamtamed contmuous contact with the 'f

NRC PrOJect Manager and Staff rev1ewers responsxble for the L1merxck Pro;ect. (it

: ;In add1t10n, 1ndmduals thhm the Company's hcensmg group were assxgned to act S

N

as llason with each NRC Staff branch to assure tlmely and complete resolutmn of
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, efforts.

that branch's ‘con‘cérns.» PECO Lxcensmg Coordmators eontaeted the NRC Staff' e

: fupon receipt of qUestlons to gain clamfxeatmn of the preexse mformatxon that the '
Staff needed in order to complete then- revxew and to adv:se the NRC Staff of the S

':kPECO schedule for provxdmg mformatmn to faclhtate seheduhng' of NRC revxew iy

Fourth, as responses fo NRC questmns became avaxlable for mcorporatxon‘, :

: emto an FSAR Rev:sxon, a letter was transmxtted to tne NRC Staff eontammg the G
‘requested materxal. By provxdmg the Staff mth the same mformatxon whxeh

would appear in: a snbsequent FSAR Rev1s:on, elmunatlon of up to a month delay

i ‘_was achxeveda Part1a1 responses to questlons were also prowded where’f o

; approprxate, thus enabhng partxal Stat’f review whlle the remaxnder of tequested l )

~ data was in preparatlon. o k e v 59 : s

Fmally, meetmgs were held frequently thh varxous NRC Staff branches forf : T

the purpose of resolvmg dlfferences between ‘the Lxmemck desxgn and current .

’NRC Staff requxrements. PECO, Beehtel and General Electmc techmeal experts,.“ i | N

- lxcensmg' personnel, and Project management attended these meetmgs Semor:’

f»PECO management also attended these meetmgs when crxtlcal path actmtzes:‘

4y Zwere mvolved. In nearly every mstance, heensmg 1ssues were resolved m PECO's
-;t‘avor. i : _ : i _
' v,vHave the Company’s heensmg‘ efforts been evaluated by mdependent thu'd partxes i
| "’»:and mth what result?- | L '
‘ .',The ‘NRC has repeatedly evaluated P'Eco’s neeﬁsing management p'rocéss.‘ - For i
« 'example, it reeogmzed tne value of the computer trackmg system m 1ts April 18,,: ‘_ g

11983 SALP Report:  "For NRC questlons and PECO responses, PECO has S

.

1mplemented a computerxzed trackmg systempthat enhances the ablhty for o
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1mproved responsweness to N RC m1t1at1ves." (p. 17) Thls report further stated. o

L "Management involvement in assurmg quahty is evidenced by attendance by o
-middle and upper level managers at the appropriate technical meetings, the -

evidence of prior planning and adequate management review of decisions
related to the goals to be attained in these meetmgs, thie generally thorough
and technically sound presentations made in these meetings and related

submittals, and the hlgh quality of commumcatlons from the PECO hcensmg S
S Logtaffar oo ; , : - :

Add1txonally, the January 16, 1984 SALP report stated, in part.

...Management involvement has been evxdenced by the approprzate level of
management attendance at technical meetings, prior planning and review of ,
the preparations for these meetings, the thorough and technically sound

presentations made in  related submittals, and in ‘the ‘quality - of

commumcatxons from the PECo licensing staff..." (p. 20) -

«.Staffing has been sufficient to meet the hcensmg needs for the Lxmerlck

“plant durmg‘ this period. - The training and quahflcatxons of the apphcant’s‘

staff in the licensing functional area has resulted m a well prepared and -

: . professional org'amzatlon." (p. 21)

Slmxlarly, in the Jaunary 14, 1985 SALP Report, the N RC stated.

"The licensee's management partxcxpated ac’clvely in v1rtua11y all hcensmg
activities. This included the attendance of the Senior Vice President for
Nuclear Power at several meetings on the probabilistic risk assessment
review and at all four ACRS meetings. The Chairman of the Board and at -

~ least three Vice Presidents attended the NRC Management Readiness

meeting in September 1984. The Vice Presidents for Nuclear Power,
Electric Production and Engineering and Research were dxrectly involved in-
many of the decisions supporting resolutlon of technieal issues during the
rating period. The Senior VP for Nuclear Power and the VP for Engineering

‘and Research have also been heavily involved in activities at the plant site ,‘
. during the ratmg perlod. ' , ,

* ook oW

The hcensee's management consxstently exercxsed firm control over the T
- licensing activities performed by its contractors and maintained effective

communications between its contractors, 1ts own staff, the I\IRC staff and

-the NRC staff's contractors. ,

jThe success of the llcensee’s effort to assure quahty is ev1dent in that the e
~many submittals made during this period have  been virtually always -
submitted in a timely manner, have been eomplete and’ thorough (requiring =~
very few revisions for correction of errors) and is reflective of a power plant -
- design that is well controlled and verxﬁed by hcensee personnel prlor to
submlttal to NRC." (p 31) v , r r co
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F.f Quahty Assurance and Quahty Control .

l Please descrxbe the management of quahty assurance and quahty control.

Phlladelpma Electrie Company’s experlence in nuclear constructlon at Peach;_, :

" Bottom provxded the basis upon whxch the Company establxshed and 1mplemented a

o : quahty assurance program for Lxmerxck “The formal PECO nuclear plant quahty_ o

: program started w:th the constructmn of Peach Bottom and began evolvmg beforer_w' o

'the formahzatlon of quahty requxrements contamed in- 10 CFR 50, Appendxx B,

- whxch became law in 1970. The Company realxzed that the achlevement of plant

S safety and rehabllxty could be assured only through the lmposmon of hlgh quallty i

~ standards, both durxng the constructxon process and when the plant becamee Sy

: “operatxonal

~An. mdxcatlon of PECO's commxtment to quahty is 1ts development, for‘ '

o Lxmerxck, of an expanded qua.hty program.k ’l‘hls expanded program applxed to

systems and components beyond those whxch were requu'ed by regulatlon to be R

'4 covered. The expanded prog'ram covered Balance of Plant Systems such as .

‘ radwaste and other nonsafety systems which could 1nteract thh safety systems. i

S It was recogmzed that, in addxtxon to assurmg safe and rehable operatxons, such aff o

‘quahty assurance program was eost effectwe because the requxred quahty .

measures were achxeved through preventlon rather than the more costly j i

subsequent detectxon and rework. Further detaxl as to thxs program is presented; ;

i by Mr. Clarey.,

, In addrtxon to the. desxgn revxew program prevxously dlscussed, the Company .

o developed a constructxon quahty assurance/quahty control program. Thrs program L

- embraced a ”defense m depth" concept and was comprxsed of three levels. The_‘ S

: flrst level, defmed as the quallty control lnspectlon functlon, was performed byj‘ L
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- Bechtel's Quality Control organization, _which was independent: i from ii'ts‘" -

‘ fconstruction forces. Quality. Control was responsible for as‘suﬁng‘ that the’ finaly : o

end' product met the specified ‘requireme’n‘ts. ‘The second level, defmed as thei

> quahty assurance survelllance functxon, mcluded the audxtmg and/or survexuancef' o
: :’ performed by Bechtel's Quahty Assurance orgamzatlon, whxch was mdependent -
1from the constructlon and Quahty Control forces. ,‘ T | o |

' The thlrd level, defmed as the quahty assurance audltmg functlon, was -

"fperformed by PECO's Quahty Assurance orgamzatlon, ‘whieh was entu'ely“

mdependent from all Bechtel orgamzatxons. This orgamzatxon was comprlsed of‘ o

two groups. Flrst, PECO's home office Quahty Assurance g'roup was respon51b1e :

for the qua.hty of work performed by both xts own and the ma]or contractors' home S

: ::offxces, and for audits of vendors whieh prov1ded equlpment or services t‘or the ‘ "‘ §

: ‘Lxmerxck Pro;ect. Second, the Company estabhshed a Quahty Assurance group at - '~: _ o

| , the constructlon sxte whxch was responsﬂ:le for work performed by PECO, Bechtel L
. and General Electrxc 31te forces. ‘ Through these orgamzatlons, the Companyd” .

| performed quahty assurance audlts and surVexllances to assure that the quahty k' :

. assurance programs of all Pro;ect groups were actually t‘unctlonmg' as requu'ed. o

Moreover, PECO'S : Quahty Assurance group rewewed speclflcatlons, » sxte -

ﬁprocedures and other requxred documents furmshed by Bechtel to assure that the

' necessary quahty requxrements were mcorporated mto these documents. f ‘ : | |
' From the program’s begmnmg, PECO has, through the development of' L
',quahty assurance procedures, ensured that quahty personnel would have the power e
to requlre that techmcal requxrements be met. In any quahty assurance program,’
- ,_‘~1t 1s essentxal to verlt'y that plant systems are constructed 1n accordance w:th the Z: ’- :

‘ ,approved desxg'n ‘An effectwe work product acceptance program was thus 'f -
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s , developed at leerxck and resulted m the txmely :dentzfxeatxon of nonconformmg‘ : k

: condltlons whxch requxred correctlve actxon. Thxs avoxded 1ncreased costs e

qualxty org'anlzatwns consxdered an ltem to be a ma]or problem, they had the
: authorlty to issue a "stop work order™. Slg'mflcantly, tlns aetlon ‘was taken at_i
~ leerlck only m a relatlvely few number of llmxted s1tuatlons, and 1t was never ot
necessary to issue a general stop work order that apphed to the total PrOJect. |
| The results of our dedlcatxon to qualxty are exempllfxed by the faet that, 1‘ i
"unhke other nuclear plants, we have experxenced no major work mterruptxons . iy
. related to quallty over the duratlon of the Pro;ect.o- All allegatlons of qualxty’: ,
= defxcxencxes brought forth by mtervenors m publie hearmgs assoclated w1th our“;b
i operatmg license apphcatlon have been consxdered by the NRC Atomlc Safety and .
- Llcensmg Board ("ASLB") and found to be w1thout merxt., As a result of thxs o
E COmmltment, systems constructed at leerlck have generally performed as they‘, D
were desxgned thhout faxlure, whxch m turn has resulted in a very short startup':

perxod, thus enablmg the Company to achleve fuel load on schedule. i

How have mdependent thxrd parties vxewed the management of quallty assurance;"

at leerxck"

: The Company's efforts m this. area were generally found to be reasonable and\

s

appropriate. The NRC Reglon I Offlce of Inspectxon and- Enforcement has

consxstently ranked the qualxty of constructmn at leemck above average.' g
o -Add1t10na1 xndlcatlons of satxsfactory quahty assurance are the Independent' g
; DeSIgn Verxflcatlon Program flndmgs of adequate desxgn processes and a hlgh : ,‘
, appralsal of the quality program whxeh consxstently appears in the N RC's Lxmerxckv :

VfSALP Reports. For example, in evaluatlng the quahty of the Company’s ,pxpmgj e

-

resultmg from late, unnecessary rework and schedule shppage. In cases where the S
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Sxmllarly, thlS report further noted' :

leerxck"

- system arnd pipe supports, the January 16, 1984 SALP report concluded.

: "Strong management attention was ev1dent in the resolutlon of

concerns identified by both the licensee and the NRC. The

. licensee's follow-up in handling of [NRC reqmrements] is a
"good example of management’s attentxon and commxtment to :
-quahty ’ : : :

* .54: W

"Observation by the resident mspeotor and the Constructlon :
Inspection Team indicated that a strong construction QC
program was in place. In addition to the A~E's well-staffed and
“trained QC organization, the licensee's QA organization is also -

staffed by well~trained and knowledgeable QA engineers. ‘The

_ resident inspectors have noticed that the licensee's QA
~engineers have performed. more than the: required amount of
'mspectxons and survexllances in this area." fpp. 12-13). :

"Wlth other safety-related components, NRC inspections also
indicated that the program was well-managed with adequate
~ consideration of quality assuranece. The installation of

components were well-planned, mstallatzon requirements were

properly implemented, and mspectmns were satisfactorily

performed.

The licensee has a strong training and quahfxcatxon program. ,
- Welder quahf:catxon has been above Code requirements. Both
,engmeermg and craft personnel have a structured program to

improve . their ' skills. Additionally, licensee's senior
management receive monthly training progress reports. In-
proeess and final quality control inspections have been properly
documented and [are] readﬂy retrievable.. A large and well~

trained staff of QC engineers, technicians, and inspectors also
' mdlcated hcensee's commitment to the assurance of quahty.

- Overall, the licensee has demonstrated eontmued strong ,

management attention, prompt identification and resolution of -

problems, -ability to initiate and effectively xmplement long

term  corrective action and strong QA/QC coverage. =

- Documentation of = work has been complete and easxly, L
‘ retrlevable." (pp- 15 16) ' : o

How have changmg reg'ulatory requu‘ements 1mpaeted the quahty program at
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Forecasts and Trend Reports. s As a general matter, Forecasts mcorporated - .

,Throughout the PrOJect, the strmgency of enforcement and mterpretatxon of NRC o
‘ quality assurance requxrements mcreased dramatxcally, resultmg m substantlalr

‘mcreases in quality staffmg levels, documentation requxrements and the numberf' a
and mtensxty of quahty mspeetlons. This eseslation in quality requlrements was

' pnmarxly the result of operatmg and constructxon problems at other plants (1.e. . - .

- TMI-2, Zlmmer, etc), as well as’ the g'eneral proleeratmn of addltxonal regulatory' .

'requlrements. ThlS mcrease is clearly demonstrated by Schedule 5, whxch provxdes |
sa summary of mcreases in. quahty assurance and quahty control staffmg levels
from 1975 to 1984. As md:cated by this Schedule, PECo quahty assurance staffmg | ‘, The
k ~at the site increased by a factor of 5 durmg thls perxod, whlle Bechtel quahty'_, .

' assurance/quahty control fxeld forces more. than quadrupled in sme.

The mcrease m the number of NRC sxte audlts and 1nspect10ns is. shown on :

Schedule 6. While these N RC audits did not add any s1gn1f1cant manual labor costs - -
‘to the PrOJect, the number of audlts reflect ‘the mcrease in the number and,'j: o
z’ - _mtensxty of requlred PECO and contractor—conducted quahty mspectlons over that E
- which was mmally ant:cxpated to satxsfy NRC requlrements. For example, ‘
' :shown, the number of NRC site audxts was 8 1n 1974, varxed between 16 and 23 : .
from 1980 to 1983, and, finally, peaked at T4 in 1984. These audlts and the efforts e
e to meet the stmcter quality assuranee requu'ements substantxally slowed the - 5 \
' constructxon effort. N | s

L G. Cost and Schedule Control

Please descrlbe, to the extent you ‘have not already done so, the ma]or e
management control tools used to momtor and control cost and schedule. L

, ‘;'Overall cost and schedule plannmg at Lxmerxck was achleved through the Pro;ect e
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‘ ,prolectlons in: order to provide an overall Pro;ect budg‘et. 'I'wo xmportant sources ,

o Management System, a computerxzed database that mamtamed current estlmat‘___,

'"'of quantxtles to be mstalled, and the Forecast and Control Updatmg System"_ -;;‘“ﬁ_

‘:’ _more fully descrxbed by Mr- Clarey. o

'Trend Program. Thls program was an early warmng system through whlch Pro;ect

throughout the functlonal control systems. All Forecasts and Trend Reports Were. ; '

, k basxs. Long—term cash flow projections were developed as part of the forecastmg

. expendltures to budgeted amounts._ Slgmflcant devxatxons were brought to the o

management's best ]udgement as to future cost, schedule and cash flowe

: »'.of Pro;ect data used to develop the Forecasts were the leerxck Resource

’("FOCUS"), whlch developed forecasted manhours and umt rates for each’i L

commodlty. These Pro;ect databases snd thelr use in developmg Forecasts aref s

Informatlon from the Prolect Forecasts was used in the varlous cost andk iy
'schedule control systems as the standard agamst whlch actual performance was ‘
‘ measured and evaluated. Varxatxons from the Forecasts and other changes m the: “ ‘f:"f1

Pro;ect that had a potentlal cost or schedule 1mpact were 1dent1f1ed through the A

management 1dent1f1ed changes at an early stage, prepared order of mag'mtude &

» estlmates of any potentlal cost or schedule lmpact, and hlg‘hhghted these changes i ;
* for correctlve actlon. These trends ‘were then mcorporated mto the Forecasts ‘7 ’

"‘and, where sxgmflcant even prxor to mcorporatlon mto the Forecasts, reflected'ka

carefully revxewed by PECO's site team and the leerxck Prolect Manager, anda

detaxled report ot‘ thexr review was provxded to me for further actxon. i i

A system was also estabhshed to control cash t‘low expendltures on a regular -

"%"process. These pro;ectlons were then mcorporated 1nto a monthly expendxture Sl o

: ~report prepared by the System Planmng D1v1s1on whlch compared actual monthly e
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e by PECO's mternal aud1tors.

attention of; the Project Manager» for cor’rec‘tive \action. Rev'i"ew ’o‘f the | ‘major |

aspects of Bechtel's bﬂhrg, submitted on a monthly basxs, was conducted by :i
_on-sxte representatwes of the Plant Accountmg and Internal Audltmg DlVlSlOﬂS. o

~ 'The Pro;ect Manager rev1ewed and approved all bxlhng whlch was submxtted byvﬂ" -

’ vendors of equxpment wh1ch PECO itself had purchased - most notably the“,;’ 5
General Electmc nuclear steam supply system -~ and by consultants dlrectlyf ‘

‘engaged by PECO. As prevxously mentloned, the Purchasmg Department alsok'] ; f

Hrev1ewed Bechtel recommendatlons for procurement of equlpment, for award ofr

,Subcontracts and for the 1ssuance of subcontract amendments. Detalled revxew of ,’ S

. :all Bechtel and vendor blllxngs ‘was performed by the site management team and e

“x

Overall progress of Pro;ect actmtles was monltored and controlled throughvk" S
; “a comprehensxve and 1ntegrated schedulmg system. At the highest level, Prolect e fv'
”progress was controlled through a Mxlestone Summary Schedule wl'nch prov1ded a e
summary overvxew of ma]or events m engmeermg, constructxon and startup. In‘vi‘; o |

addxtmn, numerous other schedules were employed thhm the speczt‘lc functlonal R

areas ot‘ PrO]ect management. Pro;ect schedules and related control systems are :

B fully discussed by Me. Clarey. An°"hel' lml?c:ortant management tool for e
overall Pr03ect dxrectlon and control was the Pro;ect Status Review Meetmg,, Thxs & el

meetlng was started in 1974 shortly after recexpt of the constructlon pernut, andj i ‘

was generally held at the construction sn:e on a monthly basm., ThlS monthly .

review was conducted under my dlrectlon and attendance customarxly mcluded the'
pEngmeermg Division Heads, the Prolect Manager, the Resxdent PrOJect Manager, Cas
the PrOJect Manager for Constructlon, the Electrxcal Engmeermg ProJect~ S

Engmeer, ‘the Quallty Assurance Manager, the Statlon Supermtendent and‘}’ -

3
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,aappropriate representatlves from Beohtel, General Electrlc and other s

‘vcontractors., The purpose of thxs meetmg was to prov1de all management'

3 dxscussed typlcally mcluded a Pro;ect Summary, Semor Management Attentlon : }

. precedmg meetmg)

k representatlves, w1th approprxate responses, comments or dlrectxon provxded by”' '

e the PECO management personnel m attendance. Addxtxonal input was provxded by

“umforrnatlon dxscussed at the meetxng. In addxtlon, numerous other reports were -
prepared and meetmgs were held by all Pro;gect management orgamzatxons m 'k
: }order to further achleve control over the Pro;eet. | | ' |
.Dxd Senzor Management momtor the cost and schedule status of the leerlck

: Pro;ect" ‘

. ;Management covermg the status and cost expendltures of all pro;|ects compared to o
' budget, the Company's Board ot‘ Dxrectors reeewed eomplete rewews of the costfk

E of the leerlck Prolect on at least two occasmns each year., In ‘May,,:;a full

orgamzatlons w1th an update on the status of all key Pro;ect matters, Toplcs : «

,]-Items, an Engmeermg Report, a Constructxon Report, a Procurement Report, a't 'jf“_*‘

; ‘Quahty Assuranee Report and an Actlon Items Report (1,e. Actlon Items from the_ i

% The speclﬁc functxonal reports were usual]y presented by Bechtel‘t e .

: ,PECO functxonal management groups through the submxssxon of reports prlor to, ; :

the meetmg  Action items or problems xdentlt‘xed from dlscussxon at these

; , meetmgs were dlrected to the aE’Proprlate Pro;ect ent:tles for resolutlon. Actmn. o T
1tems chreeted to PECo management groups were handled by the Pro;ect Manager :
g : through his Bx—weekly Meetmg. The output of the Monthly Prolect Status Rev1ew L

B Meetmg was a comprehenswe report whxch contamed all the functlonalp : i ‘

: Yes. In addition to monthly meetmgs at Whlch a presentatlon was made to Semorﬁ : ‘

o -36-
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presentatxon was made iof ma]or Company prOJects and thexr costs (mcludmg:

, leerxck) for a f1ve-year forecast permd., In January, the pro]ects' 'costs were v

@
s A.‘

updated and presented in wrxtten form to the Board. If sigmfxcant prOJect cost
ehanges were recognized between budget perxods, as, for example, when a Bechtel
Foreeast was re\nsed, the Board of Du'ectors was mt‘ormed at thls tlme. Lo .'. |

Semor Management also partxclpated m ma]or control meetmgs and recexved At

frequent status reports on Pro;ect progress. For example, the Chaxrman of thef"» a0
: Board, the Presxdent and the Semor Vlce Presxdent - Nuclear Power permdxcally S
attended the Monthly Pro]eet Status Rev1ew Meetmg at wh'.ch detaxled eost and S

schedule mformatxon was dlscussed. ‘ l personally prov:ded a verbal report on cost R

and schedule progress and any other SIg'mfxcant problems at the Chaxrman's weeldy

staff meetmg‘. Fmally, these semor offxcxals recewed Prolect mformatzon throughv i

review of monthly progress and 1tems of mterest reports prepared by Bechtel andk-‘j' et

the Engmeermg and Researeh Department, respectxvely.

Through these meetmgs and reports, the Company's Semor Management was 4 o
contmually mt‘ormed of the cost and schedule status of Lxmenck and actwely B
partxclpated in malor dec1sxons aft‘ectmg the Pro;ect.; : '

a4, Explanatlon of Reasons t'or Cost and Schedule Growth. ‘

Please summarlze the reasons for eost and sohedule growth at Lxmemck.. :

The ma]or reason for inereased costs and schedule duratlon was ehangmg.y--}

.regulatory requlrements. Additional costs and schedule duratlon were mcurredﬁ _? =

because of - construetxon fundmg restrlctlons and labor unavallabllity. In addltxon,

some mcreased costs were mcurred as a result of desngn ehanges Justxfled by i

. lmprovements to plant safety, operablhty and rehablhty.

How dld changmg regulatory reqmrements 1mpact the Lxmermk Pro;ect" i
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e 5 ,scope of the Pro;ect. Indxrect costs resulted from less than optxmal actnnty -

= Durlng the 19705 and early 198ﬂs, the number of NRC safef.y and envxronmental

| requxrements ‘and new mterpretatlons of those requu'ements mcreased .

» dramancally. : These new regulatory standards xmposed strrcter des:gn,"' ‘ .

: manufacturmg‘ and constructxon requxrements and greatly mcreased the. leerlck[:f‘ :

Pro;ect work scope. In many 1nstances, these new requxrements were 1mposed“

" at‘ter substantlal constructlon and desxgn had already been completed. Thzs m turn 7
‘resulted in extensxve retroflttmg and greatly mcreased the complex1ty of thel_% '
Project and congestlon in work areas, thus hmdermg constructlon performance. In : et 1

‘“ 5 addxtlon, regulatory changes often zmposed mcreased staffmg and documenta'aon & : e
‘ e"requlrements which further contrxbuted to hlgher PrOJect costs. L | , | C i
The overall result is that regulatory changes and changmg regulatory, i
y mterpretatlons were by far the smgle greatest reason for mcreased costs at the
- ‘leemck Pro;ect. Dlrect costs xncreased because of the addltxonal engmeermg, =

equxpment, materlals, craft manhours and testmg needed to meet the mcreased :

sequencmg and reduced labor effectlveness caused by mcreased congestlon,:
L complexxty and addztlonal scope, and from the need to prov1de mcreased support o
serv1ces to the: Pro;ect as the result ot‘ the regulatory 1mposed mcreased work -
'h5cope-'}ﬁ 3 L S | , ) h -
' Please hxghhght the more sxgmflcant regulatory changes that xmpaeted the :, -
'-.leerlek Pro;ect k ‘ k : e , : |
' , In 197 0, Appendxx B of IOCFR50 estabhshed exghteen broad crxterla whxch apphed "
Vb;yto all safety-related 1tems in all phases ot‘ nuclear pro;ects from early 51te,e .
H 1nvest1gatlon to fmal decommlssxomng. To ‘provide detaﬂ as to acceptable'

_methods of comphance thh Appendlx B, the NRC 1ssued a ser1es of Quahty




>y
5
-8
7
-

~ Assurance Documen’ts 1n1973-1974.lt was notuntxl i‘fihe'.lafe,’ 19’!‘_03' and early
- 1980s, however, that the _trém‘e,ndduéj lmpactofthesereqmrements u'pon design, e
: procurement, t‘abricatio‘n ‘anc‘l_. constructionf ,’v)ias recognized. ’Additional quality s _:‘
’ _inspecl:ion and “other': requirements' generated mcreased documentanon; ,‘ "
' reouirements». k» The 1mpact of documentatxon reqmrements was addltlonal‘

,manhours to develop and process the documentatlon, add1txonal manhours for‘

traxmng personnel to create the documents, addxtxonal hold pomts for mspectmns, e

and addmonal manhours to prepare already 1nstalled components for mspectlon .
"agamst changed or more strmgent apphcatxons of constructmn and mstallatlonk -

/;crzterla., S

In 1971, the ‘Advisory Comrmttee on Reactor Safeguards ("ACRS“) 1mposed a'

hlgher selsmlc crxterxa than antlcxpated at leerlck, m the form of a hxgher,

- : desxgn ground acceleratxon and-a modxfxed frequency spectra ot‘ sexsrmc events.r, el
- Thxs ‘increase in seismie requxrements resulted in addztlonal engmeermg and
| :constructxon manhours, equlpment and component congestlon and complex1ty. :

b In 1975, prevxously undefmed hydrodynamm loads were xdentlfled whxch '_
1mpacted wetwell structures as the result of Safety Rehef Valve dxscharge and ' , ’, : ’. ey
rvcertam postulated Loss of Coolant Accxdent condxtlons in- the Mark 818 " ;

contamment PECO took a lead role in addressmg thxs problem. However, fmal e

resolut:on of the Mark il new loads was no‘l: acmeVed un‘nl 1981- 1982, after an

extended iterative process of analy51s and testmg Althoug‘h PECO successfully ;
o 'resolVed this problem w1thout 1mpactmg‘ Prcnect schedule, sxgmfmant addxtxonal ;
engmeermg manhours and costs were mcurred in order to reach a resolutxon that

2 ,'was satxsfactory to both the Company and the N RC. f
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Also in 1975, a flre at the: Browns Ferry Nuelear Plant resulted in extenswe :

I damage to electrxc systems and control cables and ultzmately led to mcreased ﬁre' '
‘/i};proteetmn requ1rements. Subsequent NRC regulatory changes such as Branch. . :
‘Technical Posmon 9. 5-1 and . Regulatory Gulde 1 120 promulgated these
e "requxrements. 'I‘he ma]or modxflcatxons requu'ed to achleve a hlgher level of flre; St
‘protectxon mcluded mcreased electmcal separatlon, penetratlon sealmg, fxre-'
dproofmg of exposed structural steel, addxtxonal detectwn and suppresxon systems‘ o

fand encapsulatxon of safety-related eleetrlcal cable in certam plant areas.

- Since many of these fxre protectmn changes were 1dent1f1ed toward the end'

Ey o« df the prOJect durmg the 1981—1984 time period, there was a substantxal possxbxhty
ifthat full comphance would lmpact the schedule. To avoxd thxs schedule unpact,* 4
‘~"'PECO mmated several analyses to demonstrate that a safe plant shutdown could '

o _be »achleved w1th reduced additional fire p;rotectlon, , The endr.esult of~these o

- vanalyses was a substantial cost Savings and'minimized schedule impact} HOWever, .

u despxte these efforts, substantxal costs assocxated W1th addmonal engmeermg and ,

‘constructxon actnntles were nevertheless mcurred. S o | : ‘k ;

| ‘ Durmg the late 1970s and early 19805, a number of addxtxonal regulatory ,b
E ehanges had a substant1a1 1mpact on the Pro]ect The most"SIg'mflcant of all 3
5 ’:,‘regulatory changes occurred as a result of the accxdent at Three Mlle Island'; =

,("TMI") Umt 2 in March 197 9. In response to thls acczdent, substantxal iew S "
regulatlons were 1ssued whlch greatly mcreased the scope of the Prolect by
k ﬁ V‘requlrmg' sxgmfxcant engineermg evaluatlons, 4 hardware addltlons, related,f A .
‘constructlon actxvmes and other substantlal changes. To t‘urther exacerbate the 8 S
’”’; ,‘klmpact of TMI, many of these changes were 1mposed by the NRC late in the‘:j : '

: PrO}ect (1.e. as late as 1981—-1982) and severely comphcated the pro;eet's ablhty to : [
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"meet schedule durmg the early 19805. Moreover, the TMI accxdent substanually -

. | to the accldent., TMI requlrements also substantrally mcreased the staffmg levels o -
: and trammg reqmrements for operatxons and startup personnel. L ' St
Regulatory requxrements that 1mpacted the later stages of the Pro;ect also e
”mcluded Antlctpated Transxents Wlthout Scram modxfxcatlons, further addxtlons :
: and ehanges to selsmlc reqmrements, changes in ASME Code reqmrements, hxghly ’2 :
'dlsruptlve control room panel modlfxcatlons, mcreasmgly strxngent equlpment ,’T' ,‘ S
‘f,quahfxcatxon standards to satxsfy hydrodynamm, selsmxc and envaronmental
;concerns, ALARA requlrements, mcreased securlty, hxgh energy lme break .
'concerns and others. Moreover, several sxgmfxcant and unantxcxpated engmeermg
o ~~eva1uatxons were requxred by the NRC as’ part of Prolect llcensmg, For example,
5 in: 1980, we were requxred to perform a Probablhstic Rxsk Assessment study to :
'assure that the risk of a severe accxdent oceurrmg' and 1ts probable effects were o

acceptably small. Indeed, thxs analys:s, whlch had not prevmusly been requu‘ed by e

o small fractlon of the rxsks the general pubhc ineurs from other sources." NUREG- |
o \‘ 0974, p. 5-126 (Apml 1984) Sumlarly, in 1984, we were requlred to perform an ;

" mdependent de31g'n verlfxcatzon program to demonstrate that the Lxmerlck desxgn |
i as buxlt comphed w1th the hcensmg basm of the plant. Thxs too was a new ~

e requxrement.

| raxsed the level of safety consexousness of the NRC whlch resulted m mcreased st

o '_enforcement and more strmgent mterpretatlons of numerous regulatlons unrelated sk

the 'NRC, estabhshed that "accldent PISkS t’rom Lxmerxck are expected to be a SRR

Fmally, dxsr’uption of the proper sequeneing:f of work aetivities‘ ‘and ‘a'*, il

"reductxon in labor effectxveness were mdxrect 1mpaets of regulatory chang'e that S

, resulted m addxtxonal costs and delay. A projeet whmh ean plan 1ts work aethtles o o




"based upon a fxrm and stable seope of work can complete Its work inan economxc s
= 'and eff1c1ent manner. . However, prOJects sub]ected to contmuous mcreases in the ,'
‘ scope of work because of regulatory change w:ll fmd 1t 1mp0551b1e to complete’ '
work w1thm estlmated cost and schedule. | ‘ i :
. Increases in craft manpower represent a good example of the dxsruptxve “,:Ay f
nnfluence that regulatory change had on work sequencmg at Limerlck. : When the":‘ B
PrOJect plan called for a reductlon in manpower at a certam pomt in tlme and an, :
:unexpected change created a need for addltxonal manpower, it was often dlt‘fxcult 9
’ to obtaxn sufficient, qualeled personnel. Moreover, once addltlonal manpower was : :
‘ obtamed, a less effxcxent and more costly plan generally resulted.\ Constructxon.

manpower 1ncreases requlred to xmplement regulatory requ:red desxgn changes e

also 1ncreased constructlon congestlon. Many of these de51gn changes were'

-located in areas that were already space hmxted, such as the Reactor and Control . =

buxldmgs, where the most crxtlcal schedule act1v1t1es durmg the completzon of the" :

; _”Pro;ect took place. These areas normally had hxgh levels of constructzon S

: manpower in order to mlmmlze the duratxon of crltxcal path acthtles. The desxgn ’

changes further mcreased the manpower congestlon in these areas whlch resulted,“

'm lower than antxcxpated unit rates. ’ . ’

‘ Have you dzrected that addxtlonal data respectmg the effects of regulatory change‘ '
'Tupon the Lxmerxck Pro;ect be prepared and presented for the record" k i & _
o Yes, I have. This data, whlch is set forth as Sectxon i of PECO Exhlblt 2 has “
o "”been prepared by and its detaxls are supported by testlmony from varlous Companyf‘ :
‘ ,’ jengmeerxng and constructlon personnel. My com ments above are mtended merelykt__"»‘ :

o ;as a brief overv1ew of thxs data. .
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 What has been the Progect management phllosophy for non—regulatory’ 1mposed o

~ design changes. ‘ | - ‘ |

: From the start of constructlon at Lxmerxck, it has been a PrOJect phxlosophy to:'l e
mmxmxze non~regu1atory de51gn changes. Only those changes that prov1ded cost .

geffectlve operablhty, mamtamablhty, rehabxhty and safety enhancements were .

‘;‘ xmplemented. All of these changes were ]ustlfxed based on exther Peach Bottom ‘

~or other mdustry experxence. Indeed, our expemence m operatmg the Peach,"

i ‘ Bottom umts has proven -extremely valuable in 1mprovmg' the leemck desxgn.,

The Peach’ Bottom umts were placed mto commercxal opetatlon in 1974.

: However, it was not untxl 1977 that the number of modifieations at Peach Bottom"{ L

'mcreased tc a sxgmﬁcant Ievel. In October 1977, PECO management 1n1t1ated a‘,‘

prog'ram to assure that Bechtel was made aware of operatmg and/or desxgn

: 1mprovements bemg made at Peach Bottom whlch should be consxdered in the :
‘de51gn of Limerick. For Peach Bottom modlfxcatlons 1n progress or completed,
- ; Bechtel was d:rected to review des1gn matemal provxded by PECO. Fot addxtlonal o
' modxflcatlons planned at Peach Bottom, PECO englneers submltted mformatxon to' L e

E the leemck PrOJect Manager who transmltted the mformatzon to Bechtel.

In this way, Bechtel engmeers had the opportumty to revxew the L1mer1ck

‘desngn in hght of changes bexng made at Peach Bottom and to make changes or. .
modxfxcatlons to the Lxmemck desxgn when necessary. Thxs txmely xdentxfxcatxon s
"‘of chang'es in the leemek de31gn process mlmmlzed the total cost and schedule

of Lxmemck. Examples of non-regulatory de51g'n changes mclude condenser v’;i :
«modxflcatxons, solid - radwaste system changes, and 1mproved relxabxhty and;f,v. -

: 'dwersuy of emergency core coolmg systems and supportmg systems.
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H prepared by TB&A based upon Prolect cost documentatzon (1.e. prxmarxly Pro;ect b

| :'7,"requ1rements, or to other externally-lmposed factors such as new or mcreased

»C'/ : :

Mr. Kemper, have you dxrected that there be prepared an analysxs of thef' :
-y-;'f' ‘vaddltxonal cost to the Project of the several reasons for cost and schedule growth_\’k
,whlch you descrxbe above" | ' :

o Yes, I have. Tms analysxs, whiech is set fcrth as Sectlon II of PECO Exhlbxt 2, was o

K ,"Forecasts and assocxated documents), thh assxstance from our and Bechtel'sf:f"

. :Pro;ect personnel. The analysxs was rev1ewed by Dr. Roger J. Mattson, a former o Gl

NRC offxclal and a thness in thxs proceedmg, to assure the correctness of tts“

treatment of NRC regulatxons and lxcensing requxrements., If‘and ,my,staff .have

. r.also rev1ewed the analys1s and beheve 11: to be accurate. ’
: : Please descrzbe the analysxs whlch you had performed and its result.
- ‘The analy315 compares our 1970 Capxtal Authorxzatlon cost estxmate for the oy
: ,Prolect, wmch was used as the basxs of our m1t1a1 capxtal authcrxzatlon, mth a -
near final Prcqect eost. estunate reﬂectmg a leerlck 1 commercxal operatlon m
:February 1986. Based on the Progect forecast documents, the analysxs develops
' -the mcrease in ProJect cost whlch is attrxbutable to speclflc regulatory and non- i i :
regulatory causes. Further detalls respectmg the marmer of the analysxs ; ff"
: preparanon are presented by TB&A. : b |
| As shown on Schedule (f of a total direct cost mcrease ot' apprommately i

$2 005 bxlhon, fully $1 362 bllhon or 68%, is due to new or revlsed regulatory "“

: "»"',taxes (excludmg PURTA), eash constramt or labor unavaxlabxhty. An addltmnal b
'  $111 9 million or approxxmately 6% is due to plant des1gn changes made toc

‘enhance operabxhty and/or rehablhty. The great ma]orxty ot‘ the remamder ot‘ the L

S Prolect's cost mcreases are due to mcreases in escalatlon and AFUDC.
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,‘Mr‘. Kemper, what d‘o'y’cu cOn‘clude from your revievf of ti'n‘s 'enalysiS" -

- fmal cost. As I and others have descnbed, we could not prevent the effects ot‘ .
; externally imposed  forces such as regulatory changes or madequate cash—

B resources. When confronted thh these forces, our only recourse was to react to

~ Lxmemck 1 and Common Plant's Pro;ect management has been reasonable and
;i'prudent, and the entu'ety of 1ts costs should be allowed m rate base. i g
. ,Does this conclude your testxmony" kk . |

: ,1:‘, ,Yes, it does. 8

In my opxmon, thxs analysxs prowdes a further demonstratxon of the reasonableness S

2 and prudence of our management of leemck's constructxon and of the Pro;ect's o

| them w1th an approach whzch would limit to the extent reasonably possxble theu-;‘ i

' adverseeffect upon Pro;ect costwand schedule. As md:cated in my testunony andf o

that of other w1tnesses, I beheve that we achleved that obJectxve. : Accordmgly,k y



"Llst‘of‘Profeselonel Committees
And- Industry Organlzatlons

:iAmerlcan Nuclear Soclety - Member

Standards Steerlng Com. = Member

ANSI N-45 Ad Hoc -Com« on Packaglng, Rec. Handllng & Storage -
Member o .

Assoclatlon of Ed1son Illumlnatlng Companles - Member
Commlttee on Electric Power Apparatus - Member, Chalrman

s,

'Atomlc Industrlal Forum ,

Ad Hoc Review Group om 10 CER Parts 2—50 - Member o
‘Nuclear Materials Safeguards Com. - Member
Reactor Safety Steerlng Com. s Member

Concord Townshlp Plannlng Comm1331on - Member, Vice Chalrman,’

b Chalrman o

EEI—AEIC~NEMA Iriple J01ut Com. on Power Clrcult Breakers = Member,ffﬂ‘

‘~i EETI US/USSR Jt. Worklng Group on Electrlc Power Generatlon and

Transm1351on - Member

,Electrlc Power Research Instltute - Member

Nuclear Power D1v1310na1 Commlttee - Member PR

'Englneers Club>of Phlladélphla,- Member
'Instltute of Electrlcal and Electronlcs Englneers -~ Member
'jUnlon League of Phlladelphla - Member

'»Unlver51ty of Pennsylvanla : o
. Mechanical Englneerlng and Applled Mechanlcs Adv1sory Councll Sa L

~ Chairman , ,
Wharton Center for Rlsk and Declszon Processes - Member'

i Wldener Unlver31ty School of Englneerlng Board of Adv1sors i
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1.

3
5.

6,

~ :7‘.

8
e

' Bechtel Documents Reviewed By PECO :

Engineering Personnel Under Design
Review Program

 Basic Design Drawings (But Not Constructidn)"“ :
‘ Spécifications i |

. Procedures

Matérial k‘Requiremen’ts -

- Seleetion of Sﬁbéontractors and Vendors
On-Site Administrative Controls
) M’aterié;l Controls v

'Examination Procedures .

Inspection Plans

Delsig'n C’alculatibns R

: Schedulé 3 e




L Electrxcal Eqmpment
::Aq :

L

e II ; »Mechameal Eqmpment

A

. C
D,

F.

5 :Transformers, Umt Aux111ary
» : Transformers, Safeguard and Plant Servmes
e Smtohgear, 4kV and above |

" Cable, 600 volt and above

e Generator Surge Protectton Equlpment

: ’FeedWat‘er‘ Heaters »
‘ “Nuclear Steam Supply System and Auxxhames
: ,Pumps Clrculatmg Water, Condensate, Reactor Feed and Servxce Water.

: ‘Ttavelmg Sereens

Schedule 4 e
Pag'e 1 of 2k

Malor Equlpment Procurement
_ Admlmstered Dxrectly By PECO

Transformers, Mam Umt, 22~500 kV and 22—230 kV and assocxated 11ghtmng s
arresters : T ot ; .

'»Transformers, Start-up, and assocxated hghtnmg artesters

: Generator Isolated Phase Bus

Vstconnect watches, 230 and 500 kV

Au' Compressors

, 'Auxxhary Boxlers
i :Condensers and Au' E]ectors
: Condenser Tubes o |

| Dxesel-Generators




‘ J. | Turbine-Generator and Auxiliaries

K. Trurb‘ine, Reac;fbr Fee’d P‘umpsj '

L. Water Treatment -‘Ma'ke-up'f andCoﬁdénsate Pohshmg '

. Scheduled -



- Year

1975
- 1976

1977

1989
1980
~o1981

1982
o 1983
o 01984 -

Caoauan

Increases In Quality Assurance/ Quality

___Control Field Staffing Levels

16
Zopeak

PECOQA  BECHTELQA

S howomagnga

. BECETELQC

| Schedule5




- Schedule

_ NRC Site Inspections of Limerick =~
' _Generating Station. -~

Year ‘No. of Inspections

B L MR L ) e

o R
1972 L e e e e

e T B e B e e

CABTA et e e g
1975 B e O e R e

el e g

1978 S e ‘12'{  »

18O T e e

ThoaNe oy
1985 (Asof 7/15/8%)

CAARBL L e T e e B e B
~1983 o T s 28

_—




Lxmerxck Generatmg Statxon
:  Unit 1 & Common =~

~ Cost Reconciliation Summary

Orlg'mal PECO Capital Authorxzatxon '
Value (Umt 1 & Common) ,

R _egulatory and Other Externally Imposed Chang_ ’

- TMI-2 :
- Plant Staffmg, Startup and
Training . ,
- Sexsmxclty '
- MarkIl - :
- " Fire Protectlon & Electr1cal ~
Separation o
- = Equipment Quahfmatxon ,
= . Antieipated Transxents Wlthout
Seram - - :
~ ALARA & OSHA .
ASME Code Requxrements
Security Reqmrements
1egscc..
: ‘Lleensmg Costs : :
- Miscellaneous Other NRC Regulatxons
i Non-NRC Requirements
= Schedule Delays Due to anensmg
o VDelays and Other Factors i

i |

Design Changes to Facilitate
E ,Operabﬂlty and Rehabxhty

4 :Estxmate Refmements and Other Causes o

: Unantmxpated Escalatxon s

~ ‘_Subtotax

- AFUDC
n ‘0verheads

“_Taxes (PURTA)

Contmgencx N
 RECONCILIATION TOTAL

- $57,500

65,800
38,600

20,900
. 43,500
10,200 -
. 62,900
S 116,300 SR

385,100

. Schedule?

[GEITSR

o s3a4,100

e
119,600
136,100

o i12362ﬁ,'400: i

111,900 ¢
208 soof_fv_‘ o
322‘,11_1(1}
s .$f2:;‘f349;1bd el
| ‘558105 | £
', “ Ly 500 i

. $as19,100




