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September 6, 1979

SNOT ADMITIED W B C

George Frampton, Esquire
NRC/TMI Special Inquiry Group
Nuclear Regulatory Commission
wWashington, D. C. 20555

Dear George:

I am enclosing, in response to the request in your letter of August 28, 1979
to George F. Trowbridge, copies of the following sections of Burns & Roe, Inc.'s
Specification 2555-46 ("Control Boards, Control Systems and Instrumentation, Three
Mile Island Nuclear Station, Unit No. 2").

1. Division 1 (General Requirements and Special Conditions)

A. Section lA (General Requirements - Delivery):
o5 a.

Part 14 -- Engineers' NDrawings and Specifications.
Part 26 -- Testing and Startup.

Section 1B (Special Conditions):

a. Part 3.2 -- Instruction Manuals and Spare Parts Lists.
b. Part 9.0 -- Conformance with Trade Practices.
Part 10.0 —- Federal OSHA Regulations

Division 2 (Technical Specifications)

Caln

Section 2A (Control Boards, Control Systems and Instrumentation):

a. Part 2.1 -- Work to be Frovided.
b. Part 2.3 -- Codes and Standards
c. Part 2.4 -- Drawings
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SHAW, PITTMAN, POTTS & TROWBRIDGE

George Frampton, Esquire

September 6, 1979

Page 2

MFTD:ry

Enclosures

Section 2A (cont'd.)

B Xl e 0o O

.

Part
Part
Part
Part
Part
Part
Part
Part
Part
Part

3.2 -~ Seismic Conditions

3.5 == Mimic Lines and Color Coding

3.6 -~ Panel Finish and Painting

3.7 == Electrical Requirements

3.8 -~ Pneumatic Requirements

3.14 -~ Instrumentation and Control System
3.15 == Thermowells

5.1 -- Acceptance Tests

5.4 -- Operational Tests

5.5 == Calibrations

Sincerely,

Mt

Matias F. Travieso-Diaz
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Before receiving final peyment for his Work, the Vendor shall certify
and furnish proof satisfactory to the Owner that all material and equipment
embodied in the Work and all labor costs incurred thereon have been fully
palid and discharged.

The Vendor shall include & provision satisfying the requirements of
this Article as a pert of any and all subcontracts entered into for the
work or any portion thereof.

12, EXCLUSIVE LIABTIITY

The Vendor shall be exclusively liable Tor all contributions or taxes
imposed by or required under the State Unemployment Insurance law, Disability
Benefits Act, or the Federal Social Security Act or any other act, now or here-
after in effect, upon or in respect of wages, salaries or other compensation
paid to employees engaged upon, or in connection with the work to be performed
bereunder, and shall furanish to the Owner his State Unemployment Insurance
Registration Number.

13. INFRINGEMENT OF PATENTS

The Vendor shall hold and save the Owner harmless Trom liability of
any pature or kind for or on account of any patented or unpatented design,
invention, method or article furnished or used by the Vendor in the perform-
ance or fulfillment of the Contract. The Vendor agrees to defend at its
Own expense any sult or action brought against the Owner based on a claim
that the equipment or material, or any part therecf, furnished hereunder
constitutes an infringement of any patent, if notified Prompilly in writing
and given authority, information and assistance for the defense of the same,
and agrees, further, to pay all costs, expenses and damages incurred by or
awvarded against the Owner therein. If the equipment, or material, or any
part thereof is in suchk suit or action held to comstitute infringement, or
its use is enjoined, the Vendor shall at its option, but at its own expense,
either procure for the Owner the right to continue using such equipment, or
replace the same with non-infringing equipment, or modify it so thet it be-
comes nou-infringing; provided, however, that all replacements or modifica-
tions of equipment proposed shall first be approved by the Owner. If not
80 approved, the Owner shall have the right to reqQuire the removal of the
in’ringing equipment and the return of the purchase price and installation
costs thereof.

1k, ENGI '_DRAWIN SPECT )

Any Work shown on the Owner's or Engineers' Drawings and not particu-
larly described in these specifications, order or Contract, or specified and
not shown on the drawings, shall be included by the Vendo: and the omission
from both drawings and specifications of express references to any detail of
work necessary and obviously intended shall not relieve the Vendor Trom fur-

T e S 1920 307
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These specifications, order or Contrs~t and the accompanying drawings
are intended to describe and provide for & finished piece of Vork. They are
intended to be complementary, and what is called for by either shall be as bind-
ing as if called for by all. It is understood and agreed by the Vendor that
the Work described shall be complete in every detall, even though every item
necessarily involved is not particularly mentioned. The Vendor shall provide
all shop labor, materials and equipment necessary for the entire completion
of the Work described, and shall not avail himself of any manifestly unin-
Lentionsl error, omission or inconsistency should such exist.

Bhould any error or inconsistency appetr in the drawings, specifications,
order or Contract, or should the Vendor be incertair as to the Work, the
Vendor, before proceeding with the Work, skell inforw the Owner or Engineers
of the same in writing, and then proceed with the Work as directed by the
Owner or Engineers in writing.

15. VENDOR'S DRAWINGS

The Vendor shall prepere all necessary detall drawings, designs, etc.,
€iving full and complete information, and he shall commence this work immedi-
ately upon receipt of the necessary information, priority dbeing given to
those drawings, etc., necessary for fabrication of the material or equip-~
ment in the order of its required delivery.

wment . mvm'sw:wttudformbymwuuwms
Muomwocmtomaw‘swwvhotﬁcc.

ALl drawings submitted by subvendors of the Vendor, for approval dy the
Owner or Engineers, shall first be sent by the tubvmuroct];tothe

.and detalls to satisfy himself that they
conform to the intent of tha Owner's or Engineers' plans and specifications.
mmrmuumccmteorm”nmmuummw

the subvendors for correction before submitting them to the Owner or Engineers.
mumvmmmMmdwmw,uMpmeacn-
on the date of epproval and signature of the checker, and then submit them

to the Owpner or Engineers for approvel.

All Vendor's and subvendors' drawings shall be submitted in the order in
which materials and equipment are needed at the site without necessarily wait-
ing for completion of all drawings before submitting part of them for approval.
The Owner's or Engineers' approval of the Vendor's and subvendors' drawvings
shall not relieve the Vendor from responsibility for errors or omissions which
may exist, even though Work is dome in accordance with such approved drawings.

U6 (Rev. 2/19/71)



The Vendor shall forward to the Owner or his representatives &« summary
report of the progress of the various divisions of the Work under the Contract
whether in the mills or shops and in the field, stating the existing status,
rate of progress, estimated time of completion end cause of delays, if any,
Tois report shall be Mttumnm:udinthcrmnquxubythc
Owner or his representatives.

mv.wm-MttommwnsmmuvuMsmme
order list, if any, showing his various subvendors, purchase order mmber, date,
& description of the material involved and the delivery date specified. BSuch
information is to be twmdatmtm.ym.lum‘tthemcrm
nwo.m.uvuuuumummmmwmvmua.
plecing of orders.

The Vendor shall be responsidle for expediting the delivery of all
ntumaubemwwmoothstmommmnﬁmm
to the delivery schedule in effect.

During the course of the Work, Vendor sust regularly updste its CPM
-mm:r«wmwmummthnm‘m
basis on the last of the month.

vmraMcwmumdemMcwmmm-

tives to achieve the rapid completion of the project as a whole and within the
Units of the schedules in effect.

26. TESTING AND START-UP o P =

uvm'-wbmwmmmmmumm
ment furnished by .waammwammmwm
equirment .,

27. EXCEPTIONS
J

Each and every exception to the Specification and General Requirements
shal) de listed separstely by the Bidder. In case no exceptions are submitted
with the proposal, nuuuwmmmmnmmum
Bpecification and Genersl Requirements in all respects.

1A-1l
(Rev. 2/19/71)
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The reprcducibles shall be such that deletions, changes
and additions may be made to them easily. The reproducibles shall
be 17" high by 22" wide in accordance w.th ASA standard ¥14.1-1957
for size C drawings. The reproducibles shall bs submitted by
Contractor at the same time as its internal wiring diagrams.

3.2 instruction Manuals and Spare Parts lLists

3.2.1 Requirements

mmmmmmmmmmmmm
andSpuePl:nwnvh.n:hqmcalhdtnrin:ht technical

' 4& procedure set forth herein. The Shop Drawing Transmittal Form
shall be used as the transmittal letter. The Instruccion Manuels
shall be transmitted at time ©of shipment ¢f the equipment described.

opnropartslhallbo‘buodenthctpp:ond&opbminp&ndis
to be submitted within thirty (30) davs after approval of Shop
Drawings so mttbmvinbotimtctm,uitcboous. to
order the spare parts and have them delivered with the eguipment.

Nunber o ies
Spare

Transmittal Instruction Parts
Address Letter Manuals List
Burns and Roe, Inc. :
670 Winters Ave.
Paramus, N.J. 07652 '
ATTN: Mr, Je P, Cldy. J:.-. < 2 | lzs

United Engineers & Constructors, Inec. NI o
P.0. Box 480 1920 310
Middletown, Pa. 17057

ATTN: Mr. G. T. Cavis 1 2 2

Spec. 46 1s-11 (Rev. 16/29/76) |25
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g X Number of Covies

- | Spare
<= Transmittal Instruction Parts
: Address Letter Manuals List
~ R e
DUnited Engineers & Constructors, Inc.
30 Scuth il7th Street
Philadelphia, Pa. 19101 .
m: Mro z. x. c‘.e - 1 - -
Metropolitan Edison Company
- P.C. Box 480 _
- Middletown, Pa. 170357
ATTN: Mr. J.G. Herdein : . ».. 8 5
' v . ~0
- GPU Service Corporation ‘ aNN XL\)
260 Therry Eill Road - ARG
Parsippany, New Jersey 07054 A~ \ '
m: &c R. wc M' J:. ] . - ?"‘,‘v‘:;, ) 1 l
GPU Service Corperation g -
</r United Engineers and Conssructors, Inc. -
P.C. Box 480 S
Middletown, Pa. 17057 _
ATTH: Mr. J. J. Barton - b § b
") GPU Sexvice Corporation —==... . 2——-—“35; ;,- —- r& -
\ P.0. Box 480 T R L
g Middletown, Penna. 17057 : )
; ATIN: Mr. J. B. Rright ETT S T |
. {with Equipment) i e U e el e
, Se2e2 General Format ©f Instruction Manuals °, - oy
m‘—:' \ - o ) ~ ) i — ‘T - T‘ . e 7‘_‘ 2 "._.. A-- " - - 755 ..-;.- e y A
f:' :  The Instruction Manuals shall de complete and specific

and the contents shall conform with the index. Every attempt
shall be made to use material specific to the Contract Documents
including all literature of the suppliers or manufacturers, that
would be useful to Owner in the care, operation and maintenance
of the equipment. Nomenclature of reference to any one item
shall be consistent throughout the manuals. ol VT

The information furnished shall be complete for main
and auxiliary equipment and systems furnished by Contractor and/or
it suppliers. Material that does nct contridute to the under-
standing of the design, care, operation and maintenance of the
(. equizment shall be excluded from the Instruction Manuals where

Spec. 46 18412  (Rev. 10/29/76)
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Use shall be made of drawings, diagrams (including wiring
diagrams), Pictures or actual Photographs when they add to the
unde:standi.ng and clarity of the text.

structions that are furnished by manufacturers who aay
supply instruction handbooks on their subassembly, as
inthccueofthnmnstbuxingmam - "

<2 W¥here the content ©f these subassenbly publications is
such that it will meet the intent of these Tegquirements,
Contractor may include such publications in their
existing published form 45 part of its Instruction
Provided they are suitably integrated into
the description of its eguipment and are indexed in
their enfirety in Contractor's general index.

«3 If the publication of the subassenbly manufacturer does
not contain a complete care, operation, maintenance and
parts breakdown, meeting the intent of these Teguirements,

 then it shall be the responsidbility of Contractor to

18-13 ~ {Rev. 6/2/75) 20




P —— e
.4 Where the subassembly item is of such a nature that
local repair is normally not employed and the item is
*_usually returned to the factory as a unit for overhaul,
~ Teference shall be made to such facts 4in the Instruction
Manuals and the specific information concerning its

Tepair and parts breakdown may dbe cmitted.,

punched To £ir the standarsd three dole binder. The use of foldout
pages or turn pages shall de kept to a minimum. Foldout pages .
shall be held to a Two-page foldout whenever practicable but

shall not exceed an overall length ©f 34" £rom the dinding ctllgc.

order and plni:ad in an expandahle hard-covered three-post binder.
The binder shall be of the Type that may be taken apart without
the use of threaded dinding posts. p ik :

-

3.2.3 Arrangement Format ©of Instruction llnmals

The Manuals shall de divided into the Zcllowing sections,
arranged in the order shown: "o 3

Title Page s £ P ¥ vy, 0, i
~ Iscmetric Drawings . === I G P
-Section I - Installatiem - o liatis s v
Secticn I1 - Operation TR, gt

Bection II1 - Maintemance -~ ;. * ... - Loy, L .
-Section IV - Parts Catalog . Er ¥ Eh LA St
Associated Publications . . o e

The first page of each mmc&mmmahmua
Page conforming to the Sample Title Page enclosed. -

The :Lndcx -pagu shall confo to t‘heSanph Index
which follows the “Sample Title Page unclosed., AP

' If handbooks of subassenbly eguipment or other components

are included as part of the Instruction Manuals as permitted herein,

- then these associated handbooks shall be noted under the "Manu-

SR  facturer's Catalog” heading of the index.. oLl '

e Actual photograshs, pictures or isometric drawings of

i~ the major equipment shall be included immediately after the ally

g B N e, S TS T et P L e

W N | o 1B-14 (Rev. 6/2/75) 20
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INRSTRUCTION MANUAL
OPERATICN - MAINTENA! INSTRUCTIONS
&ND

PARTS TATALOG

e
—. ®OR .
{Applicable Name ©f Eguirment)
{Model No.)
{Nane of tractox) oo .
e T I e
e 1k
i mAM I AN
LF/L. N\ \WHRUEIUEM
LE TmVPA. = :
. e :
- B - i o e T g =
18-18 {Rev. €/2/75)
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Manufacturer's

Page

No.

Catalog

SECTION I - INSTALLATION

SECTION II - OPERATION
S ———— —————————————————————

General Description i -
Performance Specifications

Starting Instructions

Operating Instructions

Shutdown Instructions "
Design Data

Lurves

Test Reports and Certificates

SECTION III — MATNTENANCE o -
M_ Yom .

Disassendly Instructions
Maintenance Instructions :
Settings, Clearances and i —
X - Adjustment Data L
" Test and Calidration Procedures - ... . =

- SECTION IV - PARTS CATALOG o e

Replacement Parts, Drawings M M - Sx Ty
and Lists : . 2o -

Instructions for Ordering % a2 .

Replacement Parts > TR i ¢, e
".; i : “r- T ": .y '*’A,. .., _.'\
e £ N
: WA
- W\
J ’ ‘ \ Jva
- = : )V
V) Yl he
\{ &
\ o/
. ' 1920 315
~',‘: F-n - - -
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contain:

-3

-3

-3

=

«7

- £or all egquirment furnished,

Operation Section of tl.e Instruction Manuxl

-~

The operétion section £ the Instruction Manuals shall

General description of all eguipment, including overall
decign, specific and special features of design, and
descriptive drawings, where practicable. [

Performance specifications for a1l equipnment stating
the hasis for calculations and allowable wvariations

Starting instructions complete, detailed, and specific
for all eguipment furnished, moting the step-by-step
procedure to be followed £or starting the eguipment.
Precautions and critical points to be observed shall

de noted and emphasized as reguired. These instructions
shall e divided into "Initial Starting®, “Normal

Starting™ and *Starting after Dverhanl®. . . .

Operating instructions complete, detailed and specific
Included shall e pre-
cautions and critical points to e observed, including TS
suggested form to e used in taking periodic readings
to maintain an operations yecord. There shall De 2 -
tadbulation ©of possidle vperating difficulties with
the probable causes listed and :amoaial acﬁ.on +to De
tﬂmmderachme. T RN e P e,

Fe i 2F 3Tk ,;.—'
Voo <a - - o -
< V. s .

Shntdown instructions catplct.e. deuileﬂ and speci!ic
for all eguipment fnrnished, noting the step-by-step
procedure o de followed for shutting down the egnip- -
ment. Precauvtions and critical points to e cbserved '
shall e noted and emphasized. These instructions
shall de divided intc “Normal Shutdown® and "mergency
Shutdown®. . :

Design data for all equipment and systems specifying
horsepower, kilowatts, volrage, amperage, pressure,
temperature, :ovolutions per ninuu flaw ctc. 4
Characteristic curves for I.ll oqui.;nent vhcrc eallcd for
in the equipment specifications or mormally furnished
for the particular equipment, such as fuel consumption,:
head, capacity, horsepower, ctﬁ.clency, ete,’

IR ,M‘-,_A__, . RN it

L - (I}-v. €/2/75)
\920 L §

18-17 20

-
R SRt I ——



3.2.5
“E e |
b
-d
re kg
Pt
: 3.2.6
‘ -
t’.;‘_ )
MRS
2.5. - ;
R S
sf;‘} od
-l

\\

Maintenantes section of the Instruction Manuals

Disassembling instructions complete, detailed and

...specific for all assemblies of 2ll egquipment furnished,

noting the step-by-step procedure to be followed.
Dnusual care and precautions to be taken shall de

poted and emnhacized,

Maintenance instructions complete, detailed and specific
for all equipment furnished, and shall include mormal
Preventive maintenance instructions and lubrication
dinformation. Schedule shall de included covering

tests and inspections to De performed after various
periods of pperation. A summary description and iden-
tification of special tools reguired or furnished for
maintenance shall be of these instructions.

Settings, clearance and adjustment data tabulated for
all eguipment tovering instrument settings for operatiom,
alarm and shutdown, and operating clearances for eguip-
ment and adjustments reguired for eguipment for proper
operation. There shall also de included a tabulation

©of ‘'operating conditions such as temperature, pressure,
flow, etc., for all eguipment and systems. The above
data shall e arranged under two headings: recommended

.and actual. The actual shall be entered after instal-

lation or field test. ' oo

Parts Breakdown

Parts dbreakdown section ©of the Instrnctim u-mnls

Replacement parts, drnings nnd '.‘l..ist- canplctely detailed
and with specific replacement part drawings and lists
for all eguipment assendblies and subassemblies. The
material shall cover all information reguired for
ordering replaeement parts such as part name, part
number, eguipment serial number, ¥

Complete instructions for ordering replacement parts in
a manner that would prevent errors or misunderstandings.
Recommended forms for tabulating replacement part in-
formation and instructions for returning material to
the factory shall also be included. Special storage -

or handling prcedures req\ured for ~any particuln:

parts shall be noted. . . . :
o\l ‘ '
A0 \) 1B-18 s YA "
S 920 517
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3.2.7 Associated publications portion of the Instruction
Manuals .

-l When the manufacturer of a major unit of eguipment
finds it feasible to utilize in its Instruction Manual
existing publications on subassembly or associated

egquipment components, these associated publications —

shall be located in this section unless they can be
subdivided, in which case subparagraphs 3.2.2.1 angd
3.2.2.2 of General Format of Instructions Manuals £hall
apply.

-l Mauctimorapnr:thmozﬁnumtapply, zhe
section ©r part title shall be shown ©n its appropriate
Place imthelndecnndshtllbefollmaby the words,
“Not Applicable™.

4.0 CONTRACTOR'S PURCHASE ORDER LIST AN"_REPORTS
M P —— e A ———

£.1 Purchase Order List

Contractor shall submit a report on the status of its
Purchase orders. This report shall de made ©on @ reproducible
copy ©of 2 form which will e furnished £o Contractor by United
Engineers and Constructors, Inc. after Award of Contract. <This
rmrzmmumdwmmmnmmu =
Teguired for reporting purposes. During the course of work,
vendor will update its CPM schedule when important changes
occur from the original submittal. RS s

4.2 Progress Rebém

Except as hereinafter specified, five {(S) copies of each oF
the reports listed delow shall be transmitted S X

United Engineers and Constructors, Inc.

30 South l7th Street "

Philadelphia, Pa. 13101

ATIN: Mr. E. E. Case, Manager- Purchasing -

- ~ w’ i .» : >

25

Two {2) copies of each of the Teports shall be transmitted to:

Mr. J. P, Cady, Jr., Prcject Mana P ke TRt O
Bwns and Roe, Inc. Yo X920 755 8
620 Winters Ave. : et TR
Paramus, N.J. 07652 “ A - AN
as-19 - (Ul =
Spec. 46 " (Rev. 10/29/78)
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7.0 BREAKDOWN OF PRICE AND INVOICING o b

{Not Applicable) e - - LA . S S

8.0 COMMENCEMENT, PROSECUTION AND COMPIETION OF WORK

Contractor shall comence work on written notice f£rom Owner to
Froceed. Contractor shall deliver the eguipment F.O.B. factory,
freight allowed to project site, as required by Contract Documents.

5.0 CONFORMANCE WITE TRADE PRACTICES
M

It is Contractor's responsibility to assure that the egquipment
it supplies is manufactured or fabricated by skilled and trained
dabor and to assure that such eguipment, fabricated in Contractor's
©or Subcontractor's shop and which Teguires handling, erection and
field installation by construction crafts, conforms with the re-
qQuirements of local trade Practices, codes, and agreements appli-
cable to the construction site. .

10.0 FEDERAL OSHA REGULATIONS ' :

Seller represents and warrants that &]1] articles covarnd

Dy this purchase order meet or exceed <ll specificatioms

promulgated to meet safety and health standards under the -
Occupational Safety & Health Act of 1970 (u.s.c._g 51 et segq.
(1970), and the regulations in effect as of the of this
order as they relate to the uses for which such articles have
been purchased. Nothing herein shall be deemed to refer to

the conditions and procedures under which such articles are
manufactured or other wise processed by seller prior to delivery.

52
]
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DIVISION 2
SECTION 23
CONTROL BOARDS , CONTROL SYSTBIS,
PN

INS TRIMENTATION

1.0 SCOPE

This Specification covers the design, fabrication, testing
and delivery of control boards, control systems, instrumentation
and accessories complete all as indicated on the drz #ings and as
"specified herein.

2.0 GENERAL
2.1 ¥ork to be Provided

P g The Work to be provided under this Specification shall cop-

sist of supplying the following equipment, and Providing the
Sservices specified: -

-1 Control Boards, completely fabricated, wired and Piped
including supply and mounting of equipment shown on panel-
board drawings and Bills of Materials and Instrument
Dazta Sheets. :

P 3

&. Turbine Control i

b. Electric Control 4[“ 1 ° Wik
e Coolant Systems Monitoring U UL YL

<. Plant Bquipment Temperature Recording
€. Containment Isolation : e

£. Turbine Supervisory .,

g. Station Electric Auxiliaries Monitoring Panel

h. Turbine Auxiliaries and Test

i. Generator and Transformer Protection \
J.  vital Power Panel |

k. LiqQuid and Gas Radwaste Control Panel

1. Solid Radwaste Control Panel

-4 Balance-of-Plant Process Instrument - Cabinets with complete
fabrication, eguipment supply, mounting, wiring and piping
mounted in these cabinets.

These cabinets shall house all of the equipment shown on
the Ins.rumentation and Control Schematics as being located
in the "Cable Room". Estimated five (5) cabinets required.
Vendor to determine exact number.

«3 All instrumentation and accessories indicated on the Instru-
ment Data Sheets listed in Volume III, and elsevhere in this
Specification. This includes equipment to be field mounted,
wired and piped by Others as well as that installed by
Contractor in Control Boards or Cabinets.

22=1 (Rev. 2/19/71) |1
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2.3

Installation of Owner furnished equipment on control boards
including all necessary wiring and piping.

Any and al)] special tools required for installation and/or
maintenance of any or zll eguipment or parts thereof.

Desk

Work by Others
The following work will be provided by others:

Installation of control boards and field-mounted instruments
and accessories.

Instrument piping between transmitters and pneumatic

receivers, control air lines to transmitters and valve
positioners, except for piping between manifclds and instru-
ments within the confines of the panel, conscle or cabinet.

All electrical conduit and wiring external to the panels,
consoles and cabinets.

Equipment foundations, including embedded members and
anchor bolts.

All panels and consoles indicated as "Not Included in
Spec. 2555-46" on Control Room and Cable Room arrangement

drawings.

Instruments shown on flow diagrams but not included in tho
Instrument Data Sheets, Volume III.,

Purnishing of all equipment shown on panel i, -at arrange-
ment bills of materials as "Owner-furnished" or "Furnished
by Others - Not in Spec. 2555—46' ,

Codes and Standards )
All Work provided under this specification shall be in

strict conformance with the latest edition and latest addenda
thereto, of the applicable codes, standards, specifications,
regulations, pracedures and tests of the following:

.1

.2

.3

4

-

521

~O

National Electrical Code ' 1920
National Electrical Mlnutactur;:t Association
Institute of Electrical and Electronics Engineers
American National Standards Inatgsutc

American SOcicty of Mechanical Engineers

2A~-2
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o AND

1.0 SCOPE

shis Specification covers +he design, £arricatiin, testing
" and delivery of control boards, control systems, instrumentation
ané accessories cmplotoﬂlumtndonthodnwjngsudu
“specified herein.

2.0 GENERAL

2.1  Work to be Provided

-mc«o:xtomp:ovm.amaaxmssp.cuuiﬁmameon-
sist of supplying the following eguipment, and providing the
services specified: -

.1 Control Boards, ccmpletely eanhricated, wired and piped
including supply and mounting of equipment shown on panel-
board drawings and Bills of Materials and Instrument
Data Sheets. ’ e

-y

. Turbine Control
b. Electric Control
c. Coolant Systems Monitoring . C ey ()

4. Plant Egquipment Temperature wotdinﬁg W)L

e. Containment Isclation

€. Turbine Supervisory ¥ N T

g. Station Flectric Auxiliaries Monitoring
1. Turbine Auxiliaries and Test - peee
i. Generator and Transformer Protection

4. Vital Power Panel '

%. Liguid and Gas Radwaste Control Panel

1. Solid Radwaste Control Panel

.2 talance-of-Plant Process Instrument - Cabinets with complete
Zabrication, equipment supply, mounting, wiring and piping
mounted in these cabinets.

These cabinets shall house all of the equipment shown ©on
the Instrumentation and Control Schematics as being located
in the "Cable Room™. Estimated five (5) cabinets required.
vendor to determine exact number.

<3 all instrumentation and accessories indicated on the Instru-
ment Data Sheets listed in Volume III, and elsewhere in this
specification. This includes equipment o be field mounted,
wired and piped by Others as well as that installed by
Contractor in Control Boards or Cabinets.

22-1 : (Rev. 2/19/71) |1
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= .4 Installation of Owner furnish

including all necessary wiring and

ed equipment on control boards

piping.

.5 Any and al) special =Ills required for installation and/or

maintenance of uny or a

.6 Desk

- | work by Others

11 equipment or parts thereof.

mhe following work will be provided by others:

e Imullitioﬁ'ot econtrol boards and £ield-mounted instruments

and accessories.

.2 Instrument piping between transmitters and pneumatic
receivers, control air lines to transmitters and valve

positioners, except for

nents vithin the confines

conscoles and cabinets.

.4 Eguipment foundations,

anchor bolts.

.5 All panels and conscles indi

piping between manifolds and instru-

of the panel, console or cabinet.

.3 All electrical conduit and wiring external +to the panels,
including embedded members and

cated as "Not Included in

Spec. 2555-46" on Control Room and Cable Rocm arrangement

drawings.

.6 Instruments shown on f£low diagrams but not included in the

Instrument Data Sheets, volume III..

.7 Purnishing of all equipment
ment bills of materials as

py Others — Not in S
- P Codes and Stangd_l_

shown on panel front arrange=
»owner-furnished® or *Purnished

pec. 2555=-46". .

All Work provided under this s

strict conformance with the latest
thereto, of the applicable codes,

.1 National Electrical Code

shall be in

edition and latest addenca

standards, specifications,
regulations, procedures and tests of the

following:

.2 National Electrical Manufacturers Association

.3 1Institute of Electrical and Electronics Engineers ¢

o
(‘\\
.4 American National Standards Institute ' f“
.5 American Socioty of Mechanical Engineers :
. ,@l, W\ .
\ >/
-2 ! (rev. 2719771 |

ot 4920320 -



J

.{ & O

.9

American Society for Testing and Mat

Instrument Society of America
Federal Standard 595, 1961 Edition
Federal Spec. Tr-p-636, Primers

;alig of Pennsy

.10 Commonw
.11 Insulate

.4 .12

controls,
in price.
approval of the ma
tap ranges af
and the current
tractor shall check this item W

lvania code and regulations

d power Cable Engineers Assoclation

ol cty.Guidc 12
Drawings are listed in Attachment I of this specification.

Engineer's drawings
the intended arrangement of . °

outline the scope of the work and show
equipment and accessories.

Tﬁ; £1;w diagrams and ins
included for information only and are
scope of supply.

+rument schomatic diagrams are
not intended to define the

Engineer reserves
drawings, to change the
mimic buses and ©

Engineer also reserves the
nufactuers’ drawings,
protective &
transformer ra

the right, prior to £inal approval of
cf instruments, switches,
ther items on the panels
right, prior to final
to change the pickup Or
other required devices
rios without change in price.
proceeding with

without change

elays and

ith Engineer before

fabrication.

3.0 DETAILED REQUIREMENTIS

.1

Description of Service

\&Lg;\1”;
specified herein, will ba installed indoors
ise specified. '

The eguipment
except as otherw

Ambient conditions are

as follows, excopt 2as otherwise noted
on Instrument Data Sheets: - |

Rel. Bum.

Contreol Room

Cable Room

(Rev.2/1/74) |16 ,
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Contractor shall make Control board layout drawings
showing arrangement of equipment using the layouts
supplied with this Specification as a guide. Such
drawings shall be approved by Engineer prior to
fabrication of eguipment.

Contractor : iall fabricate these control boards in accor-
dance with its panel layout drawings, mount all devices
furnished by him or supplied to him by others, wire and
Pipe all devices to terminal blocks in the Dboards, and
test all circuits installed by him in the boards.

Contractor shall be responsible f£or the coordination of
equipment purchased from different Sub-contractors so as o
furnish control boards, <conscles and cabinets complete and
ready for installation and operation.

Sid Seismic Conditions

3.2.]1 Seismic Conditions - Class T

Panelboards, consoles, cabinets and rack assemblies, with
their included equipment, piping and wiring specified herein as
Class I shall comply with seismic Class I reguirements. Each piece
of egquipment and each component thereof shall be designed to withstand
lateral anéd vertical seismic forces dy using equivalent static loads

Q:) as”follaws: ' S ] P i N

-1 Eguipment and components shall be designed such that
the period of free vibration falls outside the range
of 0.02 to 0.2 seconds. .
SO = § wa- s _
<< The equivalent static loads for design dasis earthquake
are obtained by using the following percentages of “g*
acceleration in addition to mormal operating loads: -

Horizontally, in any direction  S0%
Vertically, up or down 3

P .3 As an alternate method of analysis = in place of items
.1 and .2 ‘above == for each piece of equipment, and
Sizeable component thereof, the egquivalent static loads
= shall be developed for both Single Earthguake and Double
‘ Earthquake from the applicable seismic response curves
No. 1 through 12. ]4

‘ @. Entering a2 curve with the period of free vibration (T)
of the component or piece of equipment will give the
m load factor which multiplies the weight of the item
o . to produce the horizontal eguivalent static load.
3 The vertical load shall be calc lated as equal to 2/3
- of the horizontal load.

‘-\ . Uy = a-s . (R.v. 1/6/72) | | ;
h\_.\ Q...r-\)‘ o ‘... N J AN

-

Posdallo=c 2o il - . " .- ,.___ -__mU~:)2§- . '-..




b. TNote that the calculated value of the period (T) shall
have added to it 2 tolerance band cf +0.02 seconds for
entering 2 seismic response curve; the largest accelara-
tion value in this band of periods (T +.02 seconds)
shall Dbe used for design.

€. ZEguipment and components may be designed using the
equivalent static loads for the peak walues of the
applicable seismic resporse curves in place of
Perfoming the dynamic mnalysis mecessary £or the
above period calculation.

Horizontal and vertical equivalent loads shall e applied
simultaneously in addition to the momal design loads for idle
and/or operating conditions in such a manner as to produce the
mMOst severe loading conditions.

Design of eguipment and components shall be based on using
the applicable ctodes and standards allowable stress values for the
combinations of Dormal design loads plus the design dasis (aingle)
earthguake loads. In addition, there must be no loss of function
based on the combinations ©of normal design loads plus twice the
design basis earthguake loads. % e .

s - e - e IR S

Approved tests of equipment and/or components, via a shock
test eguivalent to twice the design basis earthguake load or a
vibration test equivalent to the maximum accelerations in the
single and double design basis earthguake loads, may de substituted
for analysis of (1), (2), or (3) above.

v,

§ o a—N )
» S

-
e :
- g Design calculations and analysis or certified test data
e shall be submitted to demonstrate compliance with design reguire-
ments and shall require approval of Engineer prior to fabricatior
R and/or acceptance.
% -4 TFollowing is a list of Fire Protection System panels
by building and elevation. These panels are Seismic P
Class I and must comply with the Seismic conditions
stated in Para. 3.2.1. o
A\
LY
o St edlc
- 1920 $26
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EANEL NO. LOCATION

Control Bldg. Area El. 305'-0"

720 AR

720 AG Control Bldg. Area El. 305'-D"

717 AG Emergency Diesel Generator Bldg.
El. 2B0'=6"

717 AR Emergency Diesel Generator Bldg.
El. 280'-5"

718 AR River Water Pump House El. 312*'-D"

718 AG River Water Pump House E1. 312'-D*

715 AR Tontrol Bldg. 1. 331'-6"

715 AG Control Bldg. El, 331'-6"

705 BEBR Service Bldg. El. 280'—6"

705 3BG Service Bldg. El. 2B0'-6"

708 ARC Auxiliary Bldg. £1. 328'-D*

704 AR Energency Diesel Generator Bldg.
El. 280*'=6"

704 AG Energency Diesel Cenerator Bldg.

* El. 2B0'=6"
708 AR Control Bldg. El. 351'-6"
709 AG Control Blag. El. 351'-6*

Since the most severe condition i- at Elevation 351*'-6*
in the control building one of the panels in that area
shall be qualified Dy testing. The devices intermal

to the 1 must be monitored for operation during
the test.  Attached are four floor Tresponse spectra
e . curves at various damping levels for the control
55 building at El. 351'-6". The test shall be performed
in accordance with IEEE Standard 344 dated 1971. :
wa oy L :
o
G R
k'S P Q \ b
Vs B AN
% |
N y ot =
= 1920
et

2A-5A -1 (Rev. 11/28/75)
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Nameplates shall be of clear, transparent vinyl with
matte finish on the front surface and color on the rear surface.
They shall bs reverse engraved on the rear surface in contrast-
ing color characters. Nameplates shall be "Ply-vVinyl* type as
manufactured by the Engraved Products Co. of Skokie, Ill. or
approved equal. They shall be secured to the panels with black
steel, self-tapping, sheet-metal screws. The color of the name-
plates shall be dark brown. (Engraved Products chip No. EP 615a)
for the tan Pan lboards and black (Engraved Products chip No.
EP-604A) for all other panelboards. The engraved characters
shall be white in both cases. Lettering shall be 3/16 inch high
Capital letters with NCc more than six characters per horizontal
inch.

Plastic tag affixed by screws or attached by stainless steel or
COpper wire. Every instrument supplied by Contractor shall bear
the tag number as shown on the Instrument Data sheets and drawings.
The nameplates for pPoint identification on multipoint recorders
shall be mounted adjacent to the Tecorder on the front face of the
Panel for miniature Tecorders or inside glass door for f£ull size

3.5 - Mimic Lines and Color cad;m .
-

Mimic lines shall be of 1/4, 3/8 aor 1/2in. width, 1/16 in.
thick, smooth-edged anodized or Painted aluminum. These shall be |:
arranged as shown on the front panel layouts, Attachments shall be
made by concealed (or otherwise unobtrusive) screws or studs. :
Mimics of equipment shall be shaped and located as shown on panel 1
layouts. Mimics for these devices shall be of a thickness and
material matching that of the lines. Mimic culor shall be as
designated in the code listed below. (Hold colors for later advice.)

Red High-pressure steam

Orange Low-pressure steam, or 6.9%v -

Yellow Heater drains, or 22 kv '

Green Feedwater, or 4160 V.

Purple Circulating water, or 120 V. Tegulated a-c.
Blue Condensate, or 480 v.

Brown 0il

White Air, or 125/250 v. d-c.

Black Miscellaneous, ammeter and voltmeter switches
(Later) Primary Coolant

. A

1920 344
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3.6 Panel Pinish and Painting
Contractor shall:

-1 Thoroughly remove all mill scale and rust.

«2 Clear all surfaces by vapor degreasing or wash with petro-
leun solvent.

-3 Fill all scratches, dents and any other imperfections on the

front and side surfaces with putty and grind or sand smooth
pPrior to painting.

-4 Apply 2 primer coat followed by final sanding, and finish
coats of paint on the outside and on the inside. Dry film
thickness on outside of panel shall be 2% mils, minimum for
primer and 2 mils minimum for finished paint.

All panel boards, cabinets and console sections, in the Control
Room shall be painted tan, Color No. 23522 as per Federal Standard
595, 1961 edition. 1In order to assure 2 uniform quality, gloss and
color of paint used to paint al)l the cabinets, consoles and panels
in the Control Room, Contractor shall purchase all the tan paint
and primer from Keeler and Long, 167 Maple St. Waterbury, Conn.
(Tel No. 203-753-4163.) Cabinets and the programmers console in
the Cable Room and local panels shall be painted in accordance with
the following schedule: All Control Room located egquipment to be
Tan 23522, all computer equipment to be Tan 23522, all Cable Room
equipment axcept computer to be gray ANSI 61, all remotely located
panels to be gray ANST 61.

For Cabinet 163, 173 and 214A, paint the final coat red, Keeler
and Long 903. For Cabinet 164, 174 and 214B, paint the final coat
green, Keeler and Long 2338. An Engineer approved equal color is
also acceptable.

The analog input peripheral cabinets for

collection of SPND inputs to the camputer system shall be tan, 23522.

Tan paint shall be low semi-gloss alkyd-type enamel Keeler
and Long. No. 8213. Primer shall be Keeler and Long No. 6040 quick
dry white primer. Other paint shall also be low semi-gloss alkyd
type enamel with compatible primer.

All enclosed panels consoles and cabinets shall be painted
inside with a white finish. Any scratches occurring in handling
of instruments shall be re-touched by Cantractor. ]qZU (43

2A-10 (Rev. 11/28/75)
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All instrument bezels and other surfaces on the panel
~ fronts shall be finished in satin-finish black. No bright
chromium shall be used anywhere on the front panel faces.

Instrument faces and dials shall be white with black
numerals.

3.7 Electrical Regquirements
3.7.1 Internal Wiring-Control Boards {Panels)

All instruments, controls, anmmuncizters, switches,
indicating lights, relays and auxiliary eguipment shall De
completely wired in accordance with Engineer‘s wiring diagrams
within the contrecl boards. All intraconnecting wiring for
components within 2 panel console or ctabinet shall be supplied
by and work therefor performed by Contractor. All inter-
connecting wiring, that is wiring between separate panels, separate
conscles and separate cabinets or between any of the consoles,
cabinets and panels and other field-mounted devices will be
performed by others during installation. <CTontractor shall
provide suitably marked terminal blocks at each console cabinet and
panel to enable guick and correct interconnecting of the complete
instrumentation system during installation.

qi;‘ Thermocouple extension wire will be installed by otrers
directly to instrument terminals. Thermocouple cold junctions
shall be installed in panelboards rather than in field.

Vertical wiring on the panels between the terminal bdlocks
and the devices shall be enclosed in non-combustible non-helogen |2
bearing raceways with remcvable covers. Horizontal wiring between the
- Taceways and the drvices may run exposed. All exposed wiring on
o) panels or racks shall be formed neatly with sguare corners, with
> . wires neatly grouped in packs using non-combustible, non-metallic
p wiring cleats or bandr non-halogen bearing and with groups substan- |
tially supported along the panel. '

d
. Contractor shall provide terminals and facilities as shown on
the schematic diagrams. Protection of control and potential
circuits within the panels or ccrnsole shall be provided as follows:

& '  an

! | — (Rev. 2/19/71) |1
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Control circuits, a-c and d-c, shall be protected by air
circuit breakers located in such a position that they are easily
and safely accessible. Each air circuit breaker shall have a
nameplate identifying its use. Potential circuits, for instru-
mentation and for metering, shall be protected by fuses located in
such 2 position that they are easily and safely accessible. Each
fuse, or set of fuses shall have a nameplate identifying their

use.

In wiring fuse blocks the convention shall consistently
e observed that the upper terminal (s) shall be the supply or
Potential source and the lower terminal (s) shall be the losd
or protecied side.

4ll instrumcntation eqQuipment located in Tonscles, panel-
boards and cabinets shall be connected to the Regulated a-c bus.
Instrumentation egquipment which is field located will be connected
to the regular a-c power bus. Contractor shall Provide voltage
Tegulations for this field-located instrumentation as reguired.
Lighting, receptacles and other utility services (such as fans)
shall also be connected to the Tegular a-c power dus, as shall
the recorder chart drives. Each recorder shall De permanently
Wired to the chart drive supply circuit and separately bused.

Where specifically noted on the Instrument Data Sheets,
connections shall be made to the Uninterrupted (vital) a-c powe~
;:pply bus. The characteristics of these power supplies is as

llows:

Regulated Regular Dninterrupted
~Dower ~Power dvital) Power
Ungrounded Grounded Ungrounded
Single phase Single phase Single phase
120V + 1% 120V % 10% normal, nov:sx

with dips to -20%
on occasion, per-
y sisting for 2 to
1 S seconds
60 Bz + 2.5 Bz 608::2.58: 608:: 2.6 Hz
Max. 5% Harmonics Max. 5% Harmonics Max. 5% Harmonics

Each instrumentation Power supply, transducer and 'individ\a1
instrument chassis that must be connected to the instrumentation
;:fply circuits shall also be individually fused. Puse blocks,

s and identifying hameplates shall be readily acces ib
inspection and maint Lance. ‘ r - g

-

g (Rev. 2/19/71 ) 1
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3.7.2 Wiring-Service

The countrol conscle and panels shall be provided with
interior lighting fixtures at each end and at approximately six-
foot spacing throughout the length of each. Each fixture shall be
equipped with a 20-watt fluorescent buldb and quick-start, gQuiet
high power factor starter. Heavy~duty switches shall be provided
at each point of access to the control console. Switches shall be
three-way or four-way type for switching lights on and off from
any other point of access.

Contractor shall provide fuplex convenience receptacles
©of the three-pole grounding type at approximately eight-foot
intervals in the control conscle and on all interior surfaces of
the vertical boards. Receptacles shall be wired for 120 wolts,
single phase, 20 amps, of the parallel dlade with<tr dlade ground-
ing type. These receptacles shall be located approximately 24
inches above the floor for panels and cabinets and € inches
above the floor for the conscle. All fixtures, guards, switches,
receptacles, conduit and wiring devices shall be furnished,
installed and wired to terminal blocks by Contractor.

3.7.3 Control and Secondary Wiring

Control and secondary wiring shall be $00 wolt £lameproct
minimum size No. 14 AWG stranded tinned copper. At least 37
strand wire Shall be used for all cables subject to flexure. In-

sulation used shall be of a2 type which has successfully passed
the flame resisting tests of Subparagraphs 5.2.7 of this speci-
fication.

’
- — —— ’

3.7.4  Connectars , -

All internal wire terminations at device terminal screws
shall be made with crimp-type spade lugs or ring tongue terminals
which firmly grip the conductors and employ insulated compression
sleeves to grip the wire insulation.

3.7.5 Control $witches and Push Buttons

Control switches for motor control of heavy equipment, for
operation of circuit breakers, and for switching of electrical
instruments shall be GF Type SEM or approved equal. Motor and
circuit breaker switches shall have four positions with pull-to-
lock in the trip position unless otherwise indicated, and shall
have pistol-grip handles. Synchronizing sw.tches shall have one (1)

- & 9 ek

2A-13 -
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common removable oval handle. Each switch shall be provided with
a black escutcheon plate with white lettering. Pushbuttons and
their associated indicating lights shall be Cutler Hammer
heavy-duty oil-tight Model E30, or approved equal.

3.7.6 Terminal Blocks

Terminal blocks shall be rrovided for all external
connections. Terminal blocks shall be as manufactured by States
(Type NT) or Stanwyck (Type SL) or approved equal 600 volt,
barrier type, with sliding links and marking strips identifying all
internal and external wiring. Shorting-type terminal dlogks shall
be provided for all current transformer tircuits. WTerminal blocks
shall be mounted in easily accessible locations near the Panel cable
€ntrances on the back of the panels. Owner's cables will enter
Panels as indicated on the Panel arrangement drawings. Adequate

terminal blocks. A minimum of thirty percent spare terminals

_~ETm o e Dy—twrer—ormtire “out-
gUINy FINE OF these blocks. Any common connections required
shall be provided by Contractor on the Panel side of the dlock.

All incoming power terminals are to de conspicucusly
identified to permit Teady differentiation from other terminals

Al/d4d byl inchcoppo:grmdhnsahauhmvidodto:
2ll equipment and wiring grounding and for grounding the structure
of the panelboard or other enclosure. Clamp-type terminals shall
be provided at each end of the ground bus for SCunecting panel
ground buses together and for connecting Owner'‘s ground cable.
Contractor shall also provide materials for intcreennocting adjacent
shipping sections. Contractor shall connect all equipment cases
to this ground bus with insulated grounding conductors.

3.7.8 Grounding - Instrumentation

Instrumentation ground buses, shall be 1/8 x 1 inch
Copper bus insulated from the main £r .

22-14 {Rev, 2/19/71 )




3.7.9 Indicating Lights

P Indicating Lights shall be Westinghouse rectangular
Minalite with 24 volt, 0.75 watt bulb and colored lens. It shall
Contain a resistor for 125 volt Gec service voltage and a2 trans-
former shall be used in Place of the resistor for 120 volt a-c
Service voltage. Indicating lights shall be re-lampable from the
front of panel. .

Indicating light colors shall be as follows:

Power On, or Valve Open Red
Power Dff, or Valve Closed Green
Supervisory White

On (in *"Auto" mode), or : :
Abnormal condition, or other Anbez
Limit Conditions Blue

£ 3.8 Pneumatic Requirements _
Air pressure available 80 to 120 psig.
3.8.1  Tubing ' -

i’ - b o R
R . i . A

Pneumatic tubing shall be 1/4 inch ©.D. x 0.030 inch wall,
Seanless, dead soft copper.

3.€6.2  Pittings IRGE L 2 L e Sl Al

Tube fittings shall be Tylok compression type, brass.
TN L : ":.“...';", r.-'{:‘;é;"’:" :: AL »

3.8.3  Bulkhead Fittings® -

Tubing runs entering or exiting from the enclosure shall
be terminated in Hulkhead fittings, of the tType mentioned above,
suitably arranged in a bulkhead plate.

o 3.8.4 Stop Valves
eyt - : ‘ :
=y " ' d
Sl Stop valves shall be forged brass blunt point needle type
‘g‘:‘ with stainless Steel stem. vValve ends shall have male NPT ends,
iy :—\ Whitey valves or equal and shall be fitted with Tylok tube
- < ©ouplings as required. wvalves for incoming tube connections,
? A (i.e. from pressure transmitters and sources of air pressure)
; mllhmudm.mummlblodc (or bar).
a:;x"”gs;':'_;l";i,w:" T SRR e R IR AN R s
" | 2A-1S (Rev.2/19/71) |1
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3.8.5 Tubing and Tubing Connections

Runs shall be continuous from equipment to bulkhead
fitting, except where tees are required or where tubing cannot
properly be formed, attached, or removed in one piece without
deformaticn.

Runs shall be grouped to connect into bulkhead fittings
in back of panels. Supply lines may terminate at a pipe manifold.
The tubing bulkhead fittings shall not prevent complete accessibility
to areas behind the panels. Connections from control devices that
do not require valves may be terminated in bulkhead fittings.

Each tube terminal connection shall be identified by a
metal tag stamped with the Owner's tag number for the conaected
instrument or control device.

Arraugement shall be logical, orderly, accessible and
neat, with straight, parallel runs and a minimum of crossing.
Vertical runs shall be plumb. Horizontal runs shall pitch slightly
away from instrument. Runs shall be free from flat spots, toco
sharp bends or bad alignment.

Supports shall provide complete freedom from strain or
equipment, and runs shall be so arranged that connecticns can be
broken without distorting the tubing.

A plugged test tap (1/4* NPT) shall be provided in each
tube line.

The tubing and associated equipment shall not intesrfere
with electrical terminals.

3.9 Cleaning and Clunlinus Rm' irements

Cleaning of ejuipment shall be in accordance with the pro-
visions of Specification Section 2C- Cleaning and Cleanliness
Requirements for Nuclear Applications. Class B cleanliness shall |4
apply for items subject to process fluids and instrument internals.
Panelboard assemblies, conscle assemblies, cabinet assemblies
and the desk shall be Class D cleanliness. |+

3.10 Preparation and Shipment

Sealing, packaging, packing and marking of components for
shipment and storage shall be in accordance with the provisions
of Specification Section 2D-Sealing, Packaging, Packing and
Marking of Components for Shipment and Storage.

2A-16 (Rev. 1/6/72) | 4
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3.4 Instrumentation and Control Systems

-1 Contractor shall supply all of the instrumentation described
in the Instrument Data Sheets attached to this specifica-
tion and listed in Vol. IIXI.

Where manufacturer's name and model number are mentioned,
the words "or approval equal” shall be understood.

Colors shall be as specified in Paragraph 3.6.

Electrical supply conditions are as defined in Subparagraph
3.7.1

Wherever applicable, force-balance instruments sha’l be
supplied in preferance to motion-balance instruments.

.2 Instrumentation is shown connected together in systems as
depicted in The Instrumentation and Control Schematics
contained in and listed in Vel. II.

-3 Instrumentation and Control Schematics are meant to guide
Contractor in ascertaining requirements of each control or
measurement loop. Contractor shall, after award, submit
its own detailed lcop diagram for each control or measure-
ment loop t~ Engineer for approval.,

3.15  Thermowells

Manufacturer shall provide stress analysis calculations
to verify the design of each type of thermowell specified in
Specification 2555-46 Data Sheets for the maximum steam and water
design conditions at the specified limiting velocities. 2

it (Rev. 6/7/71)
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4.0 INSTALIATION

The equipmenc shall be shipped completely assembled, ready
for installation by others. Contractor shall however, provide
the services of a competent engineer for consultation during
the installation and checkout.

5.0 TESTING

93 Acceptance Tests

Testing prior to acceptance of the completely wired and
pPiped panels, boards, consoles and cabinets shall be performed in
Contractor's plant prior to shipment of the equipment to Owner.
All tests shall be made in accordance with NEMA, USASI and IEEE
Standards. Suitable test inputs shall be provided by means of
equipment external to the specified system. The type of external
test equipment and test procedures shall be subject to approval
by Engineer. Tests shall be performed to insure compliance with
the requirements of this Specification.

8.2 ‘Electrical Insulation, c::ﬁtinuigx and Wiring Diagram
Conformity Tests -

After complete assembly of the control boards, panels and
consoles tests sha .l be conducted by Contractor to demonstrate
integrity of all ele.*zical insulation, the continuity of all
connected circuits and conformity with approved wiring diagrams.

Tests shall comprise (but not be limited to) the following:
.1 Bach circuit shall be tested to ascertain the valus of
ground resistance using a 1000 volt Megger. Minimum
resistance shall be cne megohms.

.2 Each switch shall be checked for conformity to the switch
development diagrams.

-3 "Bach anmunciator window-shall be tested functionally.

+4 All manually-actuated control devices and associated wiring
shall be checked for function and correctness of wiring.

-5 All indicating lamps shall be tested by applying rated
voltage to lamp circuits. =

i 1920 353
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.6 All indicator and meters shall be checked by applying

actual or simulated input aignals to verify normal full-
o~ scale deflection.

~.7 1Insulation and jacketing for all wiring wust be of a type
which has satisfactorily passed both of the flame tests
of IPCEA S-19-8l (NEMA WC-3) and in addition must be
non-halogen-bearing, such as GE Vulkene Type SIS or 2
approved equal.

3 Pneumatic Tests

A mechanical pressure test shall be made on all valves,
fittings, piping, tubing and connections. These shall be care-
fully inspected and checked for leaks. In accordrnce with I.S.A.
RP7.1, "Pneumlticocgntrol Circuit Pressure Test” using air with
a dew point of loor below the minimum ambient test temperature
but not below =40 F. All lines shall be blown free of foreign
matter before test. After testing, all lines shall be sealed
against dust and dirt until final installations. Dr. gas
shall be used for the pressure testing.

5.4 Operational Tests
After calibration in accordance with paragraph 5.5 all

A 2A-20 (Rev. e/7/71) |2
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‘ controli, indication and alarm circuits shall be tested to ensure
- proper operation in order to complete control loops that will

be closed in the field. Suitable test inputs and loads shall be
provided by Contractor external to the specified system in
order to test performance of Contractor-supplied equipment in

a complete loop. Contractor shall submit to Engineer a complete
description of his test facilities and proposed test procedures
for approval prior to running any acceptance tests.

5.5  Calibrations

All instrumentation system components, such as transmitters,
amplifiers, analog computer chassis, receivers, recorders, con-
trollers and the like, shall be calibrated prior to use. Contractor
shall provide certified calibration records showing actual calibra-
tion for each instrument. Contractor or manufacturer's records
are considered acceptable to satisfy this requirement. Certification.

of calibration is acceptable in lieu of certified calibration record
for each instrument.

6.0 TION TO BE

6.1 With Bid

The technical information and data sheet included in the
Bid Form shall be submitted completely filled out by Bidder. After
acceptance by Enginear, this data in the Bid Porm shall become part
of the Technical Specification for this equipment. - .

6.2 After Avard

"he following information and data shall be submitted after
award within the time indicated.

6.2.1 Schedule

a. An overall schedule in sufficient detail
to demonstrate Contractor's ability to

perform the Work within the specified 30 Days
time : : After Award
1920 355
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George Frampton, Esquire
NRC/TMI Special Inquiry Group
Nuclear Regulatory Commission

Washington, D. C.

Dear George:

20555

September 6, 1979

it

1202, 3a»-ai00

Teiecomgn

(202) 298 - 0Bpe & 208 - 1780

TELEX
B9 2000 ISHAWLAW WEH,
CABLE ‘SmawLaw’
JOMN M SHARON
EOWARD B8 CROSLAND
COuUNSEL

i Plone
log

1 am enclosing a copy of the transcript of the deposition of Lawrence L. Lawyer
of Met-Ed by the President's Commission on the Accident at Three Mile Island.
According to my records, we have now provided to you copies of the transcripts of
all depositions taken by the President's Commission.

MFTD:ry

Enclosure

Sincerely,

Mt

Matias F. Travieso-Diaz
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DEVELOPMENT OF UNDERSTANDING

/D ¢ b LR A

The object of this task is to re-create, as bast as possible, the
chronslogy and an on-going status understanding of the TMI-2 accident
as it developed,

It is obvioas from the s2quence of events and the respoase actioas
t. “en by the operatecrs that pevception and understanding of the traansient
were changing, especially in the early hours.

Levels of complication in assessing this devaloping undarstanding
are introduced by the various cowmunication interfaces which were
established about the data source, These interfaces provided data (as
waell as on-going assessment) to an increasingly growing number of people
who inturn coatributed to what may be regarded as a comnon understanding
of the accident,

As time wore on the number of comunicatioa interfaces grew
geometrically and became so intertwined as to give rise to an apparent \
comnon padl of understanding., Conseguently the task of unraveling the ‘
growth of understanding becomes increasingly more difficult as more
comnunication interfaces were established (later in tima following the |
accident).

Necessarily then, the subject assessment must be attacked starting
with the TMI-2 operator's uaderstanding and procede through that of the
site management, Met-Ed managemznt, GPU management, the GPU response |

team, and the induscry advisory group. Further the peripharical
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o branches of B&W and NRC understanding could also be examined, Figure

1 attempts to illustrate the challenge and the scope of the above,

i}geyﬁ;cgg j_ An analysis of the parception ofsignificant problems and growth

of knowledge during the event can be divided into threz areas:

A) Efforts to maintain coatrol of the plant during the first four
hours, B) Assessment of the radiatioa emergency, and C) Perception

of the non-condensable gas bubble in the reactor vessel.

A, Efforts to Maintain Control of the Plantr

During the First Four Hours of the Event, the main concera

of the - _ators was to bring the primary and secondary systems to 2

stable condition. Several key factors should be discussed to focus

on the basis for operator actioas. Details used to formulate each of

these key factors were derived from iu erviews with the shift suparvisor,
63’ shift foreman and two coatrol room oparators.

1. Pressurizer Level Indication - Froxm very early into the

transient, operations personnel were very concerned with pressurizer
level indication.

Within five seconds after the reactor trip the operator had started
a second make-up puuwp in anticipation of the expacted rapid dacrease in
levéi:ﬁever occurred, and within six minutes the pressurizer level was
off scale high. The oparators felt they had caught the expected leavel
decrease_wtth increased high pressure injection. The major concern of
the oparators at this point was to not take the R,C, system solid,

Based on high level indication aad concera of taking the system solid,

the opzrator bypassed ! ty Injection, stopped MUPIC, and throttled
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the MU-V16's, At this point RC pressure was still decreasing, and
judgmants were made primarily on pressurizer level based on either past
experience during fesdwater travsients or reaztor trips, training, or
procedural guidance,

2. Failure of the Pressurizer Electromatic Relief Valve to Close =

During the initial reactor coolant system pressure increase due to the
curtine trip, the electromatic relief valve on the pressurizer opened,
as designed, at 2255 psi. After the reactor trip, the valve failed

to zlose as pressura decreasad through 2205 psi, although the oparator
did verify that the valve indication did not signal ar open valve,
This valve remainad op2a for the first two hours and twenty=-twd
miautes of the event, Thus, K the coatrol room operators had failed to
recognize a coastant loss of coolant through the opan relief valve for
that pariod., On at least three differeat occasions, the operators
checked the computer output for the thermocouple bands on the velief
valve discharge piping to determine whether the valve had properly
scated as indicated; howevaer, the computer data was misinterpreted

and the blozk valve was not shut for two hours and twenty-two minutes,
Readings from the thermocouple were in the range of 230°-280°, The
oparator judged thessz valves to be quite low compared to pressuriécr
temperature (approximately 600°) ..ad therefore concluded that the
electromatic must be closed, The op2rator did not realize that the
temperature indication was from a thermocouple strepped to the outside
of the discharge pipz and based oa heat losses, readings in the range

of 259° were an indication of an open relief valve.
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During the time that this valve was open, many other indications
of a loss of coslant accident were present in the Control Room, such
as rapidly falling RC pressure, rapidly increasing RC drain tank
pressure and temparature, increasing RB sump level while both sump
pumps runaning, increasing RB temperature and pressure, Althoigh
thase indications';;.aizggi.existed, the opzrators did not associlate
them with the stuck open relief valve, The operators continued to
focus on the initiating eveat (loss of feedwater) and attempted to
deal with the consequencas of that event on the condensate syscem

and the turbine heat siak,

3, Reactor Coslaat Pum Operation - At one hour and thirtean

minutes into the event, two Reactor Coolant pumps were tripped due to
observed "flow fluctuations" and allowable NPSH requiremants of opar-
ating four RCP's, Approximatelj thirty minutes later the remaining
two Reactor Cooslant pumps were tripped based on similar concerus,
Approximately two minutes after the Reactor Coolaat pumps were
trippad, the oparator began to raise stean generator level from
thizty percent on the start-up raage to fifty pz2rceat on the
oparating range to further induce natural circulation, Within the
next thirty minutes RC hot lez tempe2ratures were increasing to off
scale (greater than 620°). It was realized that natural circulation
was not occurring probably due to a steam bubble formation in the

A loop (the B loop was isolated). Attewpts ware made to again starct
a RC pump to force circulation through the core; however, attempts
were aborted due to pump motor low running current, (The 2B RXC pump
was run for a period of about 19 minutes soxme 75 minutes after the

last pump was tripped.), The 1A Reactor Coslaat pump was started



approximately fourteen hours after all puaps had been stopped,

It appears that the actions of securing the Reactor Codlaat
pumps were taken based on minimizing equipment damage (i.e. to
preveat pump cavitation and protection of pump seals) and aot based
o1 an understanding of what was occurring in the primar; systea,

B. Assessmant of the Raiifation Emergency - The growch of

knowledge in this area developed rapidly approximately two hours
and forty-five minutes into the event, as the first radiatioa
monitoring alarus were received throughout the plant., This know-
ledge was accuaulated quickly, and used effectively to determine
actioa levels according to the radiation emergency plan. Although
the extent of fuel failure was not realized this early iu the aveant,
the perceptioa of the significance of the radiation monitoring
system readings was accurate,

C. Perception of the Noa-Condensable Cas Bubble in the Reactor

Vess2l - Early in the evening of March 29th, a group of
enginears met to discuss present plaat status, Two of these enginsers
reported to the control room to back up the oparating staff, By approxi-
mately 2100, it was apparent to this group that a non condensable bubble
~existed in the reactor coolant system, Prior to 2300, a formila was
derived to calculate the size of the gas space in tha system, GCas
bubble volumes were routinely calculated throughout the 30th of March
and calculated volumes began to decrease late in the eveaing of the
30th. Based on analysis of the 3/28 reactor building pressure spike
and containmeat air sample analysis which began at approximately 0400

on 3/31, it was determined that the gas bubble in tha reactor cooslaat



Thlerkece 3

systeu was primarily hydrogea. Volume of the gas space decreased
steadily through April 2, This was confirmed as the increase in hydrogen
coacentration of containment atmosphere leveled off as the bubble in the

reactor coolant system diffused,

The first management cormunications concerning the TMI-2 accident ware
drafted in a telephone conversation between Mr, Herbein and ¥r, Fabian
approximately 7:15 a.m, Wednesday, March 28, At this time, they mutually
drafted a statement for respoase tO press inquires that related that the
TMI-2 reactor was shutdowa due to 2 malfuaction in a feedwater system,
The antire unit systematically shutdowa and was expected to be out of
service for about a week while equipment is checked and repairs were

made,

At approximately 9:30 Wednesday moraing, Cary Miller called Mr., Troffer
to relate his conversations witg Lt. Governor Scranton coacerning the
unit status, During these conversations, Gary indicated that there

was some fual pin leakage, however, he noted that he dida't have any
indication of fuel ma2lt, The prepared statement te the press was updated
by noon, March 28, This statement revealed radiation levels ware being
monitored in and around the plant and that there had been no recordings
of any sigaificant levels of radiation and none were expected outside
the plant., No zvacuation of the local pop:iation was indicated at that
time and that the reactor was being cosled according to design by the
reactor coslant system and should be coosled dowa by the end of the day,

March 28, It added there was no danger of a melt down.

During the Met-Ed press conference in Hershey, on March 29, Mr., Herbein
said it was too early to tell the extent of the fuel damage at TMI-2.
However, he noted that fuel failure had been experieaced during the
arcideat. He related this fuel failure to the point of turning off

the reactor coolant pumps during the transient, He uplated the plant



status to say that a reactor coolant pump was ruaning and codsldowa was
proceeding and that he axpected to be on the decay heat system in
approximately 72 hours, In responsz to questlons from the press,

Mr, Herbein related perhaps one half to one percent of the rods may have
experiencad some melting and that the fuzl had primarily failed dune to

the reactor coolant system depressurization and the need to shutdown

the reactor cooslant pumps. He noted that it was possible for some steaming

in the uppz2r core region at that time that leal to the fuel failure,

Early in the evening of Thursday March 29, Mr, William Lowe,

Mr., J. P, Moore had goae to the Unit 2 Control Room to assist the
operating staff, Based on observed indications this group assessed
that thare was a non-condensable gas bubble above ;he core, Later that

evening, calculations bezan to determine the volume of the gas bubble,

During the press conference giv?n on March 30, Mr. Herbein revealed
the 2vidence of the gas bubble above the core, However, he noted

that it appeared that the fuel assemblies were covered at that time
and that decay Leat removal was prc3ressing., He suggested at this
time that the fuel failure was caunsed by a momentary uncovering of the

fuel during the transient,

During the press conference on March 31, Mr, Herbei - ‘revealed that
efforts were underway to reduce the size of the bubb’e over the top

of the fuel, Initial indications indicated that the venting process
was successful and that the bubble hal reduced in size, He did mention
at this time, however, a concern that the venting process has lead to a

build up of hydrogen in the reactor building. During the evening a



sample of the reactor building atmosphere has been taken and that
at this time there was no danger of an explo;ive mixture in the

reactor building.

The first results of the reactor coslant analysis ware received on
March 30:th. Based on these results, Mr, PFerbein noted in the

March 31 press conference that the core was ind:ed severely damaged

and that there was a possibllity that a very large percentage of fuel
assemblies ware in the damaged condition., This March 31 press
conference was the last held by Mgt-Ed. After that tima, coixmmications

concerning the plant status were handled by the NRC,
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George Frampton, Es~ ‘re

NRC/TMI Special Inquiry Group

Nuclear Regulatory Commission '
Washington, D. C. 20555

Dear Ceorge:

Ir response to your request for documents following the deposition of
James Seelinger on September 5, 1979, I enclose a copy of Mr. Seelinger's notes
on the emergency organization for March 28 to April 2, 1979.
Sincerely,

Wi

Matias F. Travieso-Diaz
MFTD:ry
Enclosure

cc: Alan R. Yuspeh, Esquire ‘
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September 5, 1979

SNOT ADWMITIED IN D C

George Frampton, Esquire
NRC/TMI Special Inquiry Group
Nuclear Regulatery Commission
Washington, D. C. 20555

Dear George:

In response to your request for documents following the deposition of
John Hilbish on September 5, 1979, I enclose a copy of the Development of Understanding
analysis. It is my understanding that this analysis is the document which Mr. Hilbish
referred to during his deposition as the "growth of knowledge" memorandum.

I am informed that there are no surveillance records for the TMI-2 Fuel
Handling Building Air Cleanup System Charcoal Analysis Procedure 2311-14 which relates
to TMI Unit 2 Technical Specifications Section 4.9.12c because the procedure only is
applicable "whenever there is irradiated fuel in the storage pool". To date, no
irradiated fuel has been placed into the Unit 2 storage pool.

Sincerely,

| //.,
Alan R. Yuspeh
ARY : 1ty

Enclosure



PRESIDENT'S COMMISSION ON THE

ACCIDENT AT THREE MILE ISLAND

DEPOSITION of METROPOLITAN EDISON COMPANY,
by LAWRENCE L. LAWYER, held at the Three Mile Island
Nuclear Generating Station, Harrisburg, Pennsylvania,
on the 8th day of August 1979, commencing at 9:10 a.m.,
before Robert ZErkin, Notary P ' blic of the State of

New York.

BENJAMIN REPORTING SERVICE

CERTIFIED SHORTHAND REPORTERS
FIVE BEEKMAN STREET
NEW YORK, NEW YORK 10038

[212]) 374-1138



APPEARANCES:

METROPOLITAN EDISON COMPANY:

{ SHAW, PITTMAN, POTTS & TROWBRIDGE, ESQS.

3 Attorneys for Metropolitan Edison Company
7800 M Street, NW

6 Washington, D.C. 20036

7 BY: ALAN R. YUSPEH, ESQ.

of Counsel

8
9
L e e ta SRS NN L0 O TRENE NINE INLNES:
11 JOAN GOLDFRANK, ESQ.
” Associate Chief Counsel
13
o0o

14
15 LaAawRENCE L . LAWYER, having been
16 first duly sworn by Ms. Goldfrank, testified as
17 follows:
18 pIRECT EXAMINATION
19 By Ms. GoLDFRANK:
20 V) Would you state your name?

(T o Lawrence L. Lawyer.

) 22 Q What is your present address?

23 A 1215 Dauphin Avenue, Wyomissing, Pennsylvania 19610.
24 Q Whe is your present employer?
25 A Metropo:itan Edison Company, Post Office Box 542,

BENJAMIN REPORTING SERVICE
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10
11
12
13
14
15
16
17
18
19
20
21

22

24

25

Lawyer 3

Reading, Pennsylvania.

Q What is your present position?
A Manager-Generation Operations.

Q Have you brought with you today a resume?
A Yes. (Handing.)

MS. GOLDFRANK: I would like to have the
resume of Lawrence L. Lawyer marked as Lawyer
Deposition Exhibit 116 for idencification.

(Above-described document herein marked
Lawyer Deposition Exhibi+ 116 for identification,
this date.)

Q Looking at what we have marked as Lawyer

Deposition Exhibit 116, did you prepare this resume?

A Yes, I did.
Q Is it a current resume?
A Yes, I believe it is, to the best of my

knowledge.

Q Your resume indicates that you were in
the United States Navy from 1948 to 1958, correct?
A That is true.

Q Did you join the Navy directly out of
high school?

A No. I graduated from high school in 1947. 1I

worked in a gas station, as an over-the-rcad truck

BENJAMIN REPORTING SERVICE
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Lawyer 4

driver, and in a steel mill for the one-year intervening

periecd.

Q While you were in the Navy, were you a
reactor operator on a nuclea® ship?
A Yes, that is true. In 1948, after boot camp
and several electronic schools and that sort of thing,
I went to a fleet boat, a regular submarine, for three
years. 1In 1951, I was selected for the NAUTILUS and
went for a training program until April of 1954, and
was on the NAUTILUS ~-- and during that period of time
I went to nuclear power schools, various schools, was
at Idaho for the startup of what was called Mark I,
which was a prototype for the NAUTILUS, I then went
to the NAUTILUS as a reactor operator, and then when
I got off the NAUTILUS in 1955 and taught school for
the Navy Nuclear Power School, which was just being
set up in New London, prior to getting out.

Q What was the Navy Nuclear Power School?
A It wasn't really a nuclear school, yet it was
l~ ated at the Westinghouse Bettis, although in a
sense it was a nuclear power school, but it wasn't
the Navy Nuclear Power Schoecl in the sense of a school
that we did set up because it didn't pre-exist then.

It was a formal six weeks' classroom instruction, and
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then the remainder of the period of time was at Idaho
Falls or in the desert in Idaho on a prototype.

Q What did you teach at the Navy Nuclear
Power School?
A I taught mathematics, electronics and systems
and components in both the basic and the advanced
courses; that is, enlisted men and the officers’
classes.

Q Had you been given any special training
to teach at that school?
A I was given training in those same subjects at
Westinghouse Bettis. I don't know if you mean
technical training. I was given training just prior
to the school, some six weeks of instructors' schools,
that is,how to teach, as opposed to technical matter.

Q Other than your own training that you had
gone through to become a reactor operator and then the
training that you were given for instructing in how to
teach, was there other training you went through?
A I attended a school on a part-time basis at the
University of Pittsburgh in, I presume, 1952-53, in
that time frame, and I attended night school at
Mitchell College, New London, Connecticut, but that was

during the three years that I was teaching at the
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school. It may have been at the latter portion of
that. I took quite a lot of correspondence courses
from the USAFI, United States Armed Forces Institute.

Q What type of courses were you taking at

the University of Pittsburgh?

A Physics, German, psychology and history.

Q What courses were you taking at Mitchell
College?
A A literature course and, I believe, an English

composition course.

Q Was this in anticipation of receiving a
Bachelor of Science or =--
A I can't really say for sure. I believe that
the Mitchell College was at the latter portion of
my tour of duty in the Navy and probably was after I
had already decided to get out and go to school and
get 2 Bachelor of Science degree, so the answer is
probably yes, but I am not certain. Sometime prior
to my getting ocut of the Navy, I was offered
Officer's Candidate School. It was at that time
that I decided to get out of the Navy. My impression
is that that was about six months before I got cut,
s0 it was probably early ip the year, January of 1958

or December of 1557.
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There was one other college course that I took,
but it was during the nuclear power training, and 1I
was formally in the six months of school at Westing~-
house Bettis, and that was a thermal dynamics and
heat transfer course which we took at Carnegie, I
believe. I am a little shaky on that. That was a
night class, and that was at the college. The rest
of them were all in the classrooms provided at
Westinghouse Bettis.

Q After you left the Navy, you joined the

Argonne National Laboratory?

A Yes.
Q That would have been in June 19587
A Yes, that is true.
Q What was your position there?
A The date of joining Argonne in 1958 would have

been in July. 1In June 1958, I was discharged, so¢ it

was sometime early in the month of July.

Q And you joined them as a reactor supervisor?

A No, I joined them as a =- I don't remember the
title, but some kind of technician; it is roughly
equivalen” to an electronics technician. & lot of
the work involved repair of the electronics egquipment,

but it was all electronics equipment associated with a
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reactor and with performing experiments on a reactor.

Q Your resume indicates that at the Argcnne
National Laboratory, that You were employed there as
a8 reactor operator, is that right?
A Yes. It probably took on the order of six
months to be qualified as a reactor operator on the
reactor at Argonne, at which time I became a reactor
operator; that is not a job title, but rather a
functional title at Argonne. I was still at that
time what is probably termed a reactor technician, but
I was authorized to be a reactor operator, and I am
really shaky on this. I would guess four years before
I left Argonne, I was promoted to reactor supervisor.
I am not at all certain what that time was.

Q Was the reactor operator licensed from the
Atomic Energy Commission?
A No.

o) What were your responsibilities as
reactor supervisor?
A I was responsible for the safe operation of
t’ reactor, for the maintenance of the reactor, and
for the safety aspects of the experiments which went
into the reactor, and included Health Physics.

Q Is the Argonne National Laboratory a
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commercial reactor, or is it a research reactor?
A The particular reactor =-- there are many reactors
at the Argonne National Laboratory, one of which is
out in Idaho. The particular reactor I was at was the
Argonaut, a small test and research reactor utilized
for teaching during President Eisentower's Atoms for
Peace Program. We brought in graduate students from
overseas, about 60 at a time, who spent six months at
Ar jonne in reactor studies. I might notice during
that ten years at Argonne that I really completed my
bachelor's, or did my bachelor's work.

Q You received a bachelor's degree in
science, in physics, from the Illinois Institute of
Techrology in June 1967, is that right?

? That is true.

0 In addition, while you were at the
Argonne National Laboratory, you were an instructor
in reactor physics and reactor engineering at Argonne
National Laboratory, is that right?

A At the Argonaut Reactor, yes.

Q Was that as an instructor in a formal
classroom, or was it instruction on the research
reactor?

A I don't know if I can distinguish what you mean
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as "formal" and something that would be "informal."
It consisted of a full day of instruction of a group
©f students. Approximately four hours of that was
the theory of the experiment, and four hours of col-
lecting the data and analyzing the data. It is very
closely analogous to a physics laboratory at a uni-
versity, and I presume I would say that is formal
although it isn't accredited by a university. It is
similar to the Orsort program at Oak Ridge.

Q In July 1968, you joined the Vermont
Yankee Nuclear Power Corporation?
A Yes, that is true.

Q What was your position at the Vermont
Yankee Nuclear Power Corporation?
A When I joined the Vermont Yankee Nuclear Power
Corporation, I believe my title was training
coordinator. My function was to assist in hiring
staff for the anticipated reactor. 1I was, shortly
after that time, in charge of writing the proc dures
for the hydroflush and pre-op test programs and
the conduct of the training.

Q‘ Your resume indicates that you were a
technical assistant to the plant superintendent. Was

that your title for the five years you were with
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Vermont Yankee?
A No, that was my title at the end of my tour of
duty with Vermont Yankee. It probably was for some-
thing on the order of two or three years.

Q What were your responsibilities as technical
assistant?

A As technical assistant to the plant super-
intendent, I was in charge of all of the departments

at the station other than Maintenance and Operations;
those were Reactor Engineering; Chemistry and Health
Physics being the second one; the third one was for
Computer Engineering, and the fourth one -- it has been
too long age -- Instrumentation and Control.

In addition, I had a small staff of four
engineers, and that is a rough number. It could have
been less than that or more than that, but four
engineers who were plant staff engineers.

0 While employed at the Vermont Yankee
Nuclear Power Corporation, your resume reflects that
you took courses at the Western New England College,

is that right?

A Yes, in Springfield, Massac'® 'setts.
Q What were those courses?
A All law courses, which would have led to a JD
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degree in law.

Q You never completed the program?

A That is true; that was a half a law degree.
MS. GOLDFRANK: Off the record.
(Discussion held off the record.)

Q Then in July 1973, you came to Metropolitan
Edison, is that correct?

A That is true.

Q And the position that you first held at
Metropolitan Edison was section head of the Licensing
and Ssafety Analysis Section of the Generation Engineering
Department?

A Yes, that is true. I might clarify that a
little bit. Originally, my letter of offer stated
section head of Radiological Safety and Environmental
Engineering. Within two or three days after joining
Metropolitan Edison, myself and the manager of
Generation Engineering interviewed a fellow who

could fill that sl.t, so I took the Licensing position.

Q What were your responsibilities?
A Licensing?
Q Yes.
A I am more familiar with the responsibilities

©f the Licensing Group now. As I remember it at that
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time, it was to handle the incoming and outgoing
regqulatory correspondence for the Generation Division,
including the fossil stations and nuclear stations.
Those regulatory agencies were all governmental
reg'.latory agencies.

In addition, there was a safety analysis function
which basically encompassed the acts as outlined in
Chapter 14 of the FSAR for TMI, Unit 1.

Q You were only involved with TMI Unit 1 at
that point with respect to the nuclear stations?

A That is true. We may have handled some cor-
respondence for TMI Unit 2, but net very much.
Basically it was a GPU Service Corporation function
at that stage.

Q Did you have any involvement with the
preparation of the preliminary safety analysis report
or the final safety analysis report for Unit 2?

A Yes, I am sure I did, although I don't have a
clear reccllection of submission of those documents.
I think my involvement with the TMI Unit 2 FSAR would
have been in receiving the FSAR and distributing it
t. the holders of FSARs and submission under R. C.
Arnold’p signature t§ the NRC.

With the exception of one or two portions of
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it which are plant-related, the portion which shows

the organizational che -t Zor the plant, we would have

1

handled that in a review sense, so I probably =-- well,

I am rather sure I coordinated the review of that

portion of the FSAR; that would have been a small part.
Q But the PSAR and the FSAR for Unit 2

would have been drafted by GPU?

A The preliminaries were all done before I came up,

I am quite certain. The final Safety Analysis Reports

were drafted by GPU, primarily by the group working

for GPU head, who had a primary input, and would have

been Burns & Roe, or whoever the designer was of that

particular portion.

o] And you basically just reviewed the
organizational structure that was set out in that
report with respect to the Island?

A The portions that were primarily operations-
oriented. Very much of the FSARs, as you are aware,

I am sure, are design-oriented portions, and we d:dn't
have much input into those. The portions that had

to do with operations of the plant, such as the
staffing or the anticipated staffing, and statements
regarding that, I would have coordinated; that would

have been reviewed by people at the station.
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Q From November 1973 to May 1977, you became

manager of Generation Quality Assurance for Metropolitan

Edison?
A During the time interval that you specified, I
was manager, Generation Quality Assurance. I was pro=-

moted to that position in November 1973, some four or
five months after I came to Metropolitan Edison.

o] What were your functions as manager?
A Initially, my functions as manager, Generation
Quality Assurance was that I was in charge of the
quality assurance engineers in the home office and
quality control personnel at TMI for TMI Unit 1. At
that point in time, 1973, TMI Unit 2 QA was under the
auspices of GPU Service Corporation, since it was under
construction.

Q At what time did the responsibility for
the gquality assurance program with respect to Unit 2
transfer to Metropolitan Edison from GPU?
A Well, very generally, that occurred at the tire
of fuel loiading, that initial receipt of fuel.

Q That would have been after you had no
longer r2en manager of Generation for Quality
Assurance, is that correct?

A No == no, that is not true. It was during the
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time I was manager, Generation Quality Assurance.

Q Do you remember about when it was, prior
to May 19777
A I don't remember. I could take a guess, I
Suppose. I would guess it was April of 1975. 1 am
rather sure it was in April.

Q How were the responsibilities transferred
from GPU to Metropolitan Edison?
A Well, let me explain that by going back a little

bit. Formerly, the responsibility for quality assur-

ance during construction was with Met Ed, the licensee.

Met Ed issued a2 PORD, Project Organization and
Responsibilities Document, to GPU Service Corporation,
which, in essence, contracted or requested GPU Service
Corporation to perfcrm the quality assurance function
as well as the construction function and some other
functions for Metropelitan Edison Company, so in #
sense I was responsible, but more directly, the vice-~
president of Generation, who issued this PORD trans-
ferred that responsibility from me to the Service
Corporation.

Now, that document said that at the time of
fuel loading of TMI Unit 2, that the quality assurance

function would transfer back to Metropolitan Edison
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Company. In the intervening time, a Commission
regulation or modification of a regulation came out
which changed or made more definitive the time at
which you had to have an operating quality assurance
program and plan in effect, and that was, as I
remember it, 60 days prior to fuel loading, so that
at that point, we had an operating gquality assurance
plan or program which we had written that went into
effect 60 days prior to fuel loading, and in that
plan we recognized that GPU Service Corporation could
be requested, contracted to do quality assurance for
us during the construction phase.

Now, the working out of "Shall we do audits
and surveillances?"” "When do they stop on a particular
system?” and "When do we start?" we worked that out
verbally on-site. It didn't occur at the stroke of
midnight, so to speak, when this transfer was
effected from one to the other; we did it in a rather
smooth transfer, a system at a time.

Q That would be you discussing that transfer

with the GPU Startup Group?

A No, with the GPU Quality Assurance Group.
Q Who would have headed that group up?
A Joe Wright was the one on-site with whom I was
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most intimately involved in this transfer. The fellow
working for me, who was a superviscor of Quality Control
at TMI was William Potts.

Q S50 that you would discuss with them the
transfer on a system-by-system basis?
A Yes.

MS. GOLDFRANK: I would like to reguest
that we be provided with a copy of the PORD
between GPU and Metropolitan Edison concerning
Athe quality assurance progran responsibilities.

A It is somewhat broader than quality assurance.

MS. GOLDFRANK: Then I would request a
complete copy of the PORD.

Q It also includes construction responsi-
bilities, is that correct?
A As I remember it, it is engineering, construction--
go build me a plant. _ QA is one of the aspects of that.
As I noted, that document predates the NRC
requirement for a guality assurance plan. It probably
does not pre-date Appendix B, which was the criterion
for quality assurance, but prior to about 1975, or
perhaps 1974, but prior to that time, my recollection
is it was not terribly clear to licensees throughout

the country what the 18 criteria in Appendix B meant
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as related to an operating plant. It was to one

under construction.

Q Then in May 1977, you became manager for

Generation Operations?

2 Manager-Generation Operations.
Q That is the present position you hold?
A That is correct.
Q Have you ever been licensed on a commercial

nuclear power plant?
A No.

Q What are your responsibilities as
manager-Generation Operations?
A My responsibilities as manager-Generation
Operations is “or the operations and main enance of
Metropolitan Edison Company's generating plants; that
is, one hydroelectric station, two coal-fired fossil
stations, 13 combustion turbines, and two nuclear
stations.

Now, let me modify it slightly in time.
March 1, 1979, we promoted Gary Miller to station
manager, and as such, he was accountable for operations
and maintenance of Metropolitan Edison's nuclear
generating stations. There was an understanding and

some words in that announcement letter which I don't
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know verbatim, but I retained a kind of technical
advice in nuclear matters in relationship with the
nuclear stations. His promotion, though, was a full
promotion, and I retained the fossil portion.

o] What type of organization prior to
March 1, 1979 did you have under you to discharge
your responsibilities?
A I had a station staff at every station. I guess
that was something like, I would guess, 925 peopl~».
On the staff in Reading, I had one senior nuclear
engineer, one junior nuclear enginear, and two
stenographers, and that was all at that time.

Q Did that change?
A I am sorry. I did neglect one thing, although
it is not of a great deal of importance, but coincident
with the March 1 promotion of Gary Miller, I also had
transferred to me a group called the Economy and
Production Group from the Engineering Department,
wnich con ,ted of four people at éhat time. Their
responsibility was to increase productivity and
econony, productivity being the amount of time that
the plant is up, and the economy being the economy of
the operation when they are up. This is an engineering

discipline. It did encompass both fossil and nuclear
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stations.

e Once your responsibilities were changed on
March 1, 1979, did you lose the one senior and one
junior nuclear engineers who reported to you?
A No. I also had the nuclear engineering group
prior to March 1 and after March 1.

c So that even though Gary Miller was
made a station manager, which would be a position
under yours in the organizational structure, the
Nuclear Engineering Department stayed with you?
A With me, that's right, and I incorrectly answered
your question. You said, did I transfer the senior
nuclear engineer and junior nuclear engineer -- some-
time early in 1979, I transferred the junior nuclear
engineer to an operating position at the station, so
that immediately after that, he was and still is, to

the best of my knowledge, a nuclear engineer at che

station.
Q Why was that transfer made?
A Because he was qualified for promotion, and that

transfer entailed a propotion, and that was because
of my belief that we as a corporate staff could better
support the plant with transfers from plants to the

home office and home office to the planis.
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Q Your cffice was in Reading. is that correct?
A Yes, and Pottsville Pike.
Q How much time did you spend in Reading

versus time spent at the various generating plants?
A That varied during the approximately two years
that I was manager-Generation Operations, but I think
I was at TMI approximately one day per week, a day
being an eight-hour day, and something less that one
day per week at all of the other facilities combined.
There were periods where it was quite a lot more than
that at TMI. It was rather uniform at the other
stations though.

Q Whose decisi.n was it to make Gary Miller
a station manager and take the responsibilities
with respect to operations and maintenance for the
nuclear plants out from under you?
A Within the scope of my knowledge, I think I
have to answer that by saying that was my boss, Jack
Herbein. I was involved in %hat and had knowledge
of it and supported it.

Who else was involved I don't know.

Q Do you know what tée basis of that

decision was?

A I presume it was because -- at least the basis
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of my decision was that he is certainly fully qualified
to the job.

Q Aside from the particular individual
involved filling that position, what was the under-
lying reason for separating the responsibilities for
the operation and maintenznce of the nuclear stations
from the other gene ating stations of Metropolitan
Edison?

A That img that there was a reason other

than the need and deserving promotion for Gary Miller,
and I don't know that there was another. There may
have been, however. My feeling is that, for example~-~
and this is just an example -- that prior to that
transfer, there were probably 2,700 employees in
Metropolitan Edison. Of t;ose, 1,050 or 1100 were

in the Generation Division, and of those, 900 or so
were under me. Now the only significance of this is
that in giving attenticn to promotions, budgeting

and so forth, the work load was quite high =-- this
kind of work locad was quite high. I suspect that there
may have been some reasoning on the part of Jack
Herbein and anyone else that was involved ‘. that
decision tc attempt to break the number of people

reporting in an individual chain down. The only
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other thing I know is that sometiine prior to that,
maybe a year prior to that, we had a consulting group;
Boocz, Allen, Hamilton came in and performed an audit,
in which they, in a sense, analyzed the organizational
structure and recommended that we restructure, and
that here would be a better way to restructure.

One of the messages of that, although it wasn't
terribly clearly delineated on an organizational chart,
but more inferred, was that people in plant operations
should be relieved of some of the administrative
duties, or I would call them "extracurricular duties,"”
things like personnel matters, budgeting matters and
so forth; that exhibited itself not at my level but
at the stations in establishing another superintendent.
par* ‘ularly in the large stations, TMI, we established
a position of superintendent, Technical Support, or
something of this relation, and that encompassed the
administrative group, the clerical, stenograprhic group,
document control, perscnnel, many of these functiohl,
and the idea was to relieve the unit superintendents
of that responsibility. That did not take those
functions away from the station superintendent, or
what is now the station manager, though.

I may have, now that I think of it, and that
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may be what your question was leading me to, I may
have been a party to somne underlying reason prior to
March 1. There was also, and I am not sure that I was
ever directly involved in this, but secondhandedly,
there was a desire on the part of Mr. Dieckamp to
reduce the number of lewvels of people sc that it wasn't
so far from a company president to the bargaining
unit or hands-on personnel. The number, I believe,
that was desirable, was something like eight, and
in my chain at TMI, we probably had 9; that may have
also been involved in that decision. I éon't know
that for a fact though; that is kind of secondhand.

I probably had discussions with Jack Herbein
about that and Don Hetrick of the Service Corporation.
He was in the Operations Group in the Service Corporation.

Q What is your relationship with the
Operations Division at GPU?

A Let me try to term this in terms of responsi-
bilities and obligations. T feel an obligation to
keep them informed of ideas that I think are signifi-
cant in terms of plant operation and maintenance.

I feel a responsibility to keep myself informed
through them of what the other . erating companies

are doing. We had periodic meetings, for example, of
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the managers fror "ersey Central and Penn Elec, with
Don Hetrick, who was the manager of Operations in
the Service Corporation, and this was in kind of
round tables, if you will, of operating experiences,.

In addition, we had meetings, GPU-wide, of
all three of the operating companies in the Service
Cerporation, ¢f all the managers, not just managers
of Generation Operations. Those were generally
two-day ‘meetings statusing new programs, reports on
significant developments at *he various stations.

Q How fregquently would the round table
meetings, as you described, occur with respect to
the operating stations within the GPU family?

A Those were the round tables of all managers;
that manager's meeting was generally quarterly.

There was budget restrictions, perhaps, during the
last year, which made us mies maybe two of the ones
we would have had during the past year, two or three,
but they were rather regularly held once each guarter
prior to that time.

Q What kind of budget restrictions are you
referring to?

A I don't know what you mean by "kind of budget

restrictions.™ Lack of money.
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Q To be able to fund these meetings as
frequently as you had?

A Not just those, no. It was, in my view, lack
of rate relief which results in an impact on stock-
holders, and therefore, impacts on how much money
we are able to spend in ongoing budget, so the
budget would be somewhat restricted by that.

Q At these meetings, were the other managers
of Operations, and that would be managers of Operations
from Jersey Central and Penn Elec?

A Yes, Penn Elec.

Q Would just the managers attend those
meetings?

A -es, but I am misleading you now, or you are
misleading me. I spoke to two meetings: the managers
of Generation Operations, of which there are only
three of usin the operating companies; the meeting
that I spoke of the most included all the managers

of GPU, so that 'vould be the managers of Engineering,
Quality Assurance, Operations and so forth, along
with the vice-presidents of Generation. The regular
quarterly meeting was a meeting of all managers.

Now, during those meetings, the managers of

Generation Operation frequently met prior to the
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first day of a two-day meeting or in the evening
between those meetings. The maragers of Generation
Operations, to my knowleage, have never met on a
regular basis other than in the context of that

quarteriy meeting. Ve did have some regular meetings

that had to do with staffing of the Forked River plant.

We went through a rather formal process with regular
meetings, interviewing and selecting people for pro-
spective candidates, the best qualified people for
Forked River, because of our concern of picking a good
staff for Forked River.

Q Was the same kind of process gone through
with respect to staffing of Three Mile Island Unit 2?7
A No. I am rather sure it was not. Staffing for
TMI Unit 2 was bas’cally a process of building your
staff for TMI Unit 1 too large, overstaffing of
Unit 1; that is, my description of the situat'on there
was quite different. The GPU system at the time of
TMI Unit 2 staffing, we had Oyster Creek as a nuclear
station and TMI Unit 1 as a nuclear station. Those
were the only two sources from which we could have
drawn or perceived that we could have drawn. At least
in 1973-74, at the time I came in, there wasn't much

lead time in getting people for TMI Unit 2,
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With respect to Forked River, we perceived that
we had quite a long time with it and identified people
in the fossil station in Penn Elec, transferred them
for a two-year tour of duty at TMI, where they would
get nuclear training in addition to that, and they
will be ready for a position, a nuclear pocsition in
Forked River, probably a more leisurely plan.

Those transfers didn't take place, by the way.

0 With respect to the Operating and Main-
tenance budget, how was that coordinated?
A I suppose that was handled differently or some-
what differently each year within my recollection.
Initially, as manager of Quality Assurance, my involve-
ment in the O&M budget was rather minimal. I think
the budget review was more heavily controlled by the
vice-president of Generation at that time. He received
the individual budgets and rather did the budget~-
cutting and negotiations himself, one on one, whereas
the last budget that we went through just prior to
this year as a budgeting process which started with
the individual stations making up the budge+*, then
identifying items which would cost approximately 10
per cent more than that, that they would add if there

were the money to do it, and in addition, from the
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base budget, if you will, identifying 5, 10 and 15
per cent levels th t we would cut; in other words,
what items we would cut out if the money were not
available. That was done prior to us knowing how
much money there would be available for the O&M
budget, so the process started much earlier and went
through many more revisions and was more of a peer
review; that is, the manzger's review of the total
budget during the time it was being made.

S0 the manager of Generation Engineering had
an opportunity to express his opinion of each of the
station budgets, rather than just controlling his own
budget.

Q Would you ask the individual generating
stations to present you with a budget, and that would
be a budget from which you would initially work?

A Yes, and the stations, frankly, probably began
with their last year's budget, added in items which
they felt were items that should be done, many of them
from an economical sense, and that was probably their
best description of their starting point.

Q Once you received their starting point,
would you then present the budget to Mr. Christman?

A Yes, but there is a distinction. To the best
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of my recollection of all of the past budgeting, it
was that the individual managers in Generation pre-
sented a joint presentation, of which Mr. Christman

was one, and presented to each other, base budgets.

Now, in my case, with all of the various stations

I had and so forth, had those people reporting to me,
presented those budgets to the managers. In the case

of Generation Engineering, the manager of Generation

Engineering, as 1 remember, presented his total budget,

but as I mentioned before, the other managers had
much fewer people on an O&M budget to present, which
was basically the reason, which had to do with the
fact that my staff, so to speak, was much smaller.
The other marnagers had people performing functions

in the home office which they could use as budgeting
people for a short period of time. 1In mine, there
were very few of them to do that with, so in essence,
I used the station superintendents to present those
budgets to the managers.

Q Then once there had been this peer review
of this budget ' on the manager level, then who would
the budget be presented to? Would that be the vice-
president for Generation of Metropolitan Edison?

A Yes. There may have been two or three jeint
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presentations with some guidance from the manager or

the vice-president of Generation in between. In other

words, "Your joint budget is way off the mark. Go do
it again,” with a somewhat lower level or somewhat
higher level, so that probably he would look at the
book that was made up of slides and so forth, and it
might be his impression that that wasn't a very good
piece of staff work, and he could change these things
and present this differently without actually being
there doing it. So there were probably, I would say,
two or three practice presentations or peer review
presentations prior to the presentations to the vice-
presidents.

(Continued on Page 33.)
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o} You indicated that there were certain
budget restrictions over the last couple of years,
correct?
A There may have been budget restrictions; I
suppose there were.
0 Who would indicate to you those budget

restrictions; would that come from Metropolitan

Edison or GPU?

A Budget restrictions came to me from my boss.
Q. So that would be Mr. Herbein?
A Yes. It is my feeling that he took the manager's

budget or his budget, as we put it together, after
his review, and presented that to the officers of

the company. Tlat is partly an assumption, but I

think it is accurate.

Q When y>u received operating and maintenance
budgets for generation operations, was it already
divided up between the generating stations, or were
you allotted a budget that you could then divide up?

A No, the budget was presented by individual area =--
that ‘s, individual people reported to me with the
exception of the home office staff. I took care of

that piece of it, if you will. The rest of it was

already split up. 1It wasn't split fossil-nuclear;
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it was split by station: CT had their own, etc.

Q Is that how the budget would remain during
the year, as an operating budget divided by station?
A Yes.

Q And with respect to Three Mile Island,
was there a separate budget for Unit 1 and Unit 2,
or was it a Three Mile Island budget?

A It was a Three Mile Island budget, which con-
sisted of accounts for TMI Unit 1 and TMI Unit 2 and
plant common, before this year.

This year, there was only two. There was no
plant common; the distinction being, the plant common
is generally 50/50 approximately, so you can budget
a Unit 1 and Unit 2 separately by splitting plant
common, or you can show the plant common piece.

Prior to this year, we showed, in essence, three
budgets for TMI.

Q With respect to this year, do you mean
the budget that you are now making up for 1980, or
would that have been the budget for 19797
A The one that we are making now is for 1980.

Q When you indicated that there was no
longer 4 budget for plant common, that would be in

the budget for 1980?
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A The 1980 budget will not have a plant common
if things go as we anticipate they are geing to go.

Q What types of things would be covered by
the plant common budget?
A Most immediately apparent is Gary Miller's
salary. The inlustria waste treatment facility,
industrial waste filter system, the guard force,
security system -- chemicals may be; I am not sure if
chemicals are split or not, but those general things.

'Q Is Maintenance being covered by the common
budget, c¢r is that divided up hetween the budget for
Unit 1 and the budget for unit 22
A The Maintenance force has worked with the ability
to charge their time to either unit depending on which
unit needed the maintenance effort. Budgeting, though,
was an attempt to predict how much of their time would
be charged to each unit separately. So it wasn't a
plant common function; it was just split arbitrarily.

What we are speaking of, by the way, is the budget
prediction., That wasn't always a fact. For example,
if the situation dictated, the Maintenance force might
spend all of :heir time on Unit 2. Now that is an
exaggeration, but you might estimate that it is going

to be because of refueling outages or NRC~required
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equipment or for some other reason, you might predict
60 per cent Unit 1, 40 per cent Unit 2, and it may come
out exactly the other way around, and someone has to
answer why, but =--
GOLDFRANK: I would like %o mark as
Lawyer Deposition Exhibit 117, minutes of a
Meeting No. 4, June 28, 1977, Three Mile Island,
O&M Committee Meeting.
(The above-described document was marked
Lawyer Deposition Exhibit 117 for identification,
this date.)
Q Could you look at what we have marked as
Lawyer Deposition Exhibit 117, 1f you will look at
the list of attendees, you will see that your name is
listed there, correct?
A Yes.
Q Could you explain to me what the O&M
Committee is?
A Well, the O&M Committee meeting to which you are
referring is a meeting of GPU Service Corporation and
generally the GPU managers who go to a particular site,
and the budget for that site, significant O&M items
from that budget are presented to those managers.

They, in turn, at that meeting generally comment on
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3 Q This is an advisory group, so to speak,
4 made up of the managers of the GPU family?
( 5 A I think it is more -- 1 wouid say it is more
6 than informational meeting in which -- 1f I were
7 going to the 0O & M budget meeting at Oyster Creek,
8 which I have on several occasions, I might learn
9 that Oyster Creek wasz able to save X dollars in the
10 O & M budget by contracting a certain kind of work
11 out as opposed to doing it themselves or vice-versa,
12 I would learn of new techniques not in budgeting
13 but rather in performing operations.
14 Usually it is a rehashing of the problems that
15 they are ha g, so it ig =-- I don't know if O & M
6 Committee is a good terminology for it or descriptive
17 terminology for it; it is, in my viewv, more of an
18 operating experience and maintenance experience.
19 Q And who would attend these meetings
20 other than a representative from GPU and managers
21 from Met Ed, Jersey Central, and Penn Elec?
22 A I am not certain a manager from GPU Service
23 Corporation has always attended. I think that
24 is probably true, but other than the pecople == other

25 than the managers attending, those are generally the
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people who are most familiar with operations and
maintenance at tlLat station, and it is usually
those people wvho put c¢n the show, so to speak,
present the presentation.

Q So you would have reople from the
site give presentations on various topics?
A Yes.

Q Would you usually have your unit
superintendent attend?
A Yes.

Q And it would be to discuss operating

experiences and maintenance experiences?

A Yes.
Q How often did these meetings occur?
A I think they occurred once a year. I am not

sure that =-- I went to -- well, let me say that
during the time I was manager Generation Operations,
and manager Quality Assurance, I attended one at
Oyster Creek and probably three at TMI and no others
of this variety.

We did have an operating or an 0 & M Committee
meeting at the fossil stations, but it was a
localized, Met Ed meeting. Those we conducted

after each outage.
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These were generally in conjunction with an
outage, usually after an outage. The one I atcended
at Oyster Creek and I think all of them that I
attended at TMI were post-outage.

Q Why was that?
A Because the bulk of the maintenance in a sense
goes on during the outage and the operations is
rather smoothly divided as a function of time function =--
that is not really true, I guess.

Significant fueld handling developments in
operations would occur during the outage.

So the reason was that we did a lot of paper
work, planning, executing during an outage, prior
to an outage and during an outage, so it was fresh
ir everyone's mind, and it was a logical time to
put on a presentation. If you waited until just
prior to the next outage, the person who was most
directly in charge of the last outage might be at
another station, might be at another company, might
be at Met Ed or might not even be with GPU.

Q Would ycu discuss transients that
occurred in the nuclear plant - at TMI or Oyster
Creek?

A Yes, I think probably so, although I am not
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terribly clear on that, but I believe that is true.
Developments such as transients probably would have
been. That partly would depend upon how long
before the outage the transient occurred and
whether or not it seemed very significant to the
people making the presentation.

Q For instance, the minutes of the meeting
that we have marked as Exhibit 117, the agenda for
this meeting would have been made up by you or
would it have been made up by Gary Miller?

A It would have been made up by either Gary Miller
or a fat list of people. I suspect it was made up

by Jim O'Hanlon and Bill Sawyer. Bill Sawyer was

the outage coordinator at that time.

Q So that these meetings would usually
focus on the operation experience and maintenance
experience with respect to the fuel outage?

A And the period of time prior to that.

Jim O'Hanlon would have said, "During the
last operating cycle we had a certain capacity factor,"
probably presented the LERs, abnormal occurrences,
or whatever they were called at that particular time,
what shutdowns occurred, the length of time that they

occurrred for and what the final diagnosis of the reason
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of those shutdowns or reductions in power were,
stopped for testing, et cetera.
(A brief recess was held.)

Q Looking ai the minut:s of this 0 & M
Committee meeting of June 28, 1977, there is a
discussion in Item 3 with respect to a desire to
have additional engineering support on-site, and
if you will look at the second page of the minutes,
it indicates that you indicated that you will try
and make some junior engineer swaps to accomplish

on-the-job training, correct?

A Yes.
Q Do you remember what that discussion was?
A No. Well, I don't know that it specifically

related to that statement or that discussion but

we were, perhaps as early as that time, involved

in transferring peop.e for the duration of an outage
to a station to let people get operating experience
at stations, primarily just during outages so

there might haye been another case, but they

would be minor, mostly during outages when more
personnel were needed.

0 I1f somebody from the site, from Three

Mile Island needed to contact the Generation Engineering
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Division in Reading, do they have to go through
you to contact that engineering?
A No.

If they knew who the particular person was,
they would contact him directly. If they weren't
quite sure, they might go through Mr. Klingaman's
section head; They generally would not go through

me . I may have been involved in conversation with

the station superintendent ©r the unit superintendent

aboug needing Reading or GPU SC assistance prior
to the engineer making that call, but I am
interpreting that as not going through me. I may
have been involved in a decision that we ought to
get somebody from the outside to come in and then
we would talk about do we have to get a contractor
or do we have someone in-house with the kind of
expertise that we were looking for.

But the contact would always be made from
engineer to engineer.

Q How would you be kept apprised as

to the status of the plant at TMI pPrior to March 1, 1979

when Gary Miller became manager?
A How would I hsve been?

Q Yes.
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A Under just normal situations?
Q Right.
A Generally by a telephone call each morning

from Gary Miller. It initially started in trat vein.
He called me or I called him in the morning on
a rather informal basis -- it was formally every day
but not always at the same time.

It wasn't very long, though, that it became
apparent that because of scheduling of meetings,
et cetera, it was best to do that at a particular
time -- and mostly best from my point of view rather
than from their point of view. So I established a
schedul? for each of the stations -- those personnel
reporting to me, including the home office
engineering person, to contact me at a particular
time of the day, and this is generally started at
a little before 8:00 in the morning and extended to

9:00 or 9:15.

TMI's call was at 0030, if I remember correctly,

8:20 to 8:35, somewhere in there.

Q Was this a conference call, would anybody
else be included in that call or was it just between
you and him?

A Initially it was a call from Gary Miller to me.
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Then, in order, Presumably to save time, he made
that a conference call in which the two unit
Superintedents really were giving the status of
their units both to Gary and to myself.

So rather scon after May of 1977 it became
@ conference call among the four of us.

Q And did this conference call continue
daily after March lst prior to March 28th?

A It did continue after March 1lst. I am not

Ssure how long afte: March 1s. Gary and I, at about
March lst, began discussing whether we should continue
that. After March lst it may have -- those that
occurred may have been Gary Miller calling me; I am
not sure. I ap fairly certain that we agreed to
discontinue those calls, or in essence, discontinue
those calls.

I do remember that we decided not to
discontinue his attendance at a meeting of station
Superintendents which I wa® conducting at that time
because that was valuable for an exchange of ideas.

We may -- in fact, I guess I am certain we
haven't had one of those after March lst, but we
had decided we would continue those.

Q How frequently woulgd you hold those
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meetings of those station superintendents?

A Those were intended to be monthly meetinge.
We might hnave missed some because of too many
people not being available, but I would guess that
we made eleven meetings a year, in that kind of
order. We alternated from station to station.

That was what was termed the senior superin-
tendent's meetings. The pay grade of people
reporting to me, their experience and responsibilities
varied quite widely from small hydrostation and a
CT supervisor to Gary Miller who had the bulk of
the people that reported to me, most of the capital
investment and the bulk of that integration, so
those meetings were really meetings of t. * three
other superintendents and myseif.

Perhaps someone else, on occasion, but almost
always it was the four of us. That was the two
large fossil stations and Gary Miller from TMI.

Q How is your time divided between the
various generating plants that you had responsiblity
for?

A It is rather difficult tc come up with a number
terribly easily. My guess would be 40 percent TMI

and 60 the other stations, but it may have been more
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TMI than that.

The reason I have difficulty with the question
is that one of the things, for example, that I did
was spend quite a bit of time on something we
called a Manpower Assessment Committee which I
Chaired which had to do with the analysis of -
qualitifcations of people, promotion of people,
transfer from one location to the other.

The other managers sat in on that committee
and I chaired it,

Now, at whatever time I spent in that =-- my
initial reaction was that TMI was just one piece of
that =-- but that probably was 90 percent of the
persconnel, and in fact, they may have been responding ==
Gary Miller may have re=ponded to this personnel
¢spect better than the fossil stations, so it might
have even been more than 90 percent.

I have a little difficulty picking a number,
but certainly 40 percent was TMI.

Q What involvement did you have with a
schedule as to when TMI Unit 2 would become commercial?
A I am familiar with the document that was

initially -- or procedure that was initiaily drafted

which was a procedure for declaring commercial. I
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reviewed that document at least once, perhaps more
times than that =-- but that I am aware of when
it was finalized and I presume I attended the
on-site meeting of Mr. Arnold and Mr. Herbein when
they reviewed the feasibility of declaring TMI 2
commercial.

I am not positive of that; I was not one
of the principals of that meeting.
Q You were not on the Commercial Operations

Review Board?

A No.

Q Is that the committee you are referring
to?
A Yes.

Q What comments did you make on the document

that you re riewed with respect to when TMI Unit 2
would be declared commercial?
A I don't remember.

Q Would those have been written down or
were they oral comments that you made?
A Probably consisted of a marked up copy, but
I only have a recollection of having gone through
the procedure at least once.

Q Did you pass your comments on to
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somebody on the Commercial Operations Review Board?
A As I remember it, I was asked to comment on
the procecdure by Mr, Herbein, and I presume I
submitted my comments to him.

Q Would you have submitted to him a
marked up copy of that document from the Review
Board?

A Or a memo or verbal comments; I am not really
sure, but I rather think it was somehow a hard
copy, probably it was a marked up copy.

MS. GOLDFRANK: We would like to request
that we be provided with a copy of Mr. Lawyer's
comments concerning the schedule for determining
Unit 2 commercial written by the Commercial
Operations Review Board.

THE WITNESS: On the record, if I am right,
the terminology you used was "Schedule for
commercial operation." What I referred to as
having commented on was a procedure by which
the committee will operate. I don't know if
that makes a difference, but it wasn't a
time listing of events.

Q But criteria or things =--

A Yes, criteria, right.
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Q Did you sit in on any of the meetings of
the Commercial Operations Review Board?

A I don't believe so but I may have. That part,
I don't remember. That presentation may have been
done purely by the plant staff; I am just not sure.

Q Were you aware that there was a desire
to have Unit 2 become commercial prior to the end
of 1978?

A Yes, I think so. From my past experience, I
remember at Vermont Yankee there was a very strong
desire. I presume this has something to do with the
financial arrangements and I would have assumed that
the same thing held here.

What that advantage is, I don't know.

Q Who indicated to you that there was a
dgsire to have Unit 2 become commercial prior to the
end of 19782
A I didn't indicate that someone indicated it to
me but rather an inference on my part.

On the other hand, I suspect that I would have
conveyed that inference on my part to other people,
Jack Herbein, those people working for me. It would
be an assumption on my part that there was some

economic advantage to getting commercial prior to
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the end of the year and that would have started in
the middle of the year before we went commercial,
that we thought 1t would be much earlier.

Q Did anybody indicate to you specific
financial advantages to becoming commercial prior
to the end of the year?

A No. I do remember conversations that it was --
well, conversations about when the plant would be
declare! commercial.

The reason I remember these is from an
operational point of view it seems like a very
fictitious kind of thing. The plant is no different
before than it is after, and not knowing what
financial advantage it is to a corporation to have
the plant commercial other than somehow there is
also a disadvantage through AFEC or something
you can suffer some penalty for some period of time
after the plant is commercial, but anyway I am not --
from an operational point of view, it really is a
budgetary~-accounting thing from the day at which
they declare it's commercial.

There are operations or were operations in the
past where declarations of commmercial at 20 percent

power, 80 percent power, a hundred percent power, so
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plants have been declared commercial at 50 percent
pocwer when the Startup or Test Program was not
completed but there was going to be a hold-up in

the Startup Power Test Program.

I guess I can't say that from firsthand knowledge.

I heard of these plants in terms of Vermont Yankee,
but operatioﬁally, it would really be a fiction just
as in a sense the day of attaining a license is a
fiction to us operationally except there is a legal
constraint. There is no such legal constraint in
terms of commercial operation. That could have been
my == I am fairly sure it was my reaction to being
to comment on the procedure for declaring commercial
because as manager of Generation Operations, it
really didn't make all that difference to me.

I doubt that I made that comments, but I did
verbally, I am sure, but probably not in writing;
it isn't a very significant comment.

Q From previous testimony I understand that
prior to December 30, 1978 when Unit 2 was declared
commercial, electricity was sold from the c¢nit,
correct?

A Yes, there is a budget provision for power

generated during the Startup and Power Test Program or
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there is an accounting for this. There must be an
accounting in a given way. I don't know that it is

charged at the same rate.

From a budgetary point of view that may be a
terribly significant difference in how you account
for the power that is generated; it is separately
accounted for, power generated during the Startup
and Power Test Program.

Q I would like you to look at what we have
already marked as Deposition Exhibit 92. That is an
internal Burns & Roe memorandum concerning the
continuing contract after, master of service contract
for Burns & Roe after Unit 2 went commercia..

Looking at Page 2 of this exhibit, you will see
that you are listed as an attendee at the meeting
in Reading apparently concerning this issue which
was in August of 1977.

Do you remember attendint that meeting?

A Yes, I believe I do.
Q Was there =--
A This was in relation to the continuing services

contract. This was rather a proposal, as I remember
it == which I don't remember very well -- but I

think a proposal by Burns & Roe to provide us tith a

BENJAMIN REPORTING SERVICE



6

10

11

13

14

15

16

18

19

3

"
—

2
L]

24

25

service, yes,
Q And was there a reason why vou would not

automatically have continued with or you would not

have entered into a continuing contract with Burns &

Roe as the architect-engineer for Unit 2?
A Yes, there could be many reasons.

The onés that immediately come to mind are
there is a competitor in this process which is
located in Met Ed as opposed to New Jersey, they
are much closer to us and thereby closer ‘7 TMI.

That particular contractor had a lot of experience
with our people. Our people knew their people, knew
who was qualified to do what, et cetera.

I think those are probably the two strongest
things that I can think of, and in general, a feeling
probably that Burns & Roe was not as good an
engineering organization as the local one. But
that has probably also got a log of personality
involved in it.

My tendency might have been the opposite
direction because two of the Burns & Roe presenters
there I have had a lot of experience with in the
past. Buzz Cobean was on the Nautilus, and J.P. Cady

was one of my students at the Nuclear Power School, and
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I had not had any experience with the local
architect-engineer prior to joining Met Ed ai1 not
really much after.
Dick Klingaman's Engineering Group had a

much closer relationship with the architect-engineers.

Q Looking at the third page of this exhibit
which is the second page of conference notes, signed
by Mr. Cady, you will notice that the second paragraph
under "Discussion," indicates that Mr. Cady apparently
concluded that Met Ed personnel favored Gilbert |
Associates being retained to perform the master
service contract rather than Burns & Roe.

Would you say that was an accurate description
on his part?.
A He may have known something that I didn't know
but I certainly would not have been able to predict
the inclination of GPU.

That may have been accurate but I would lLave
been guessing. It may have been accurate on the
part of Dick Klingaman and Jack Herbein. There may
have been that inclination, but I certainly couldn't
speak to whether it was factual or not.

I quoted forces dealing in one direction.

There were forces in the other direction. One ot
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them was that Burns & Roe designed the plant.

3 They logically were more familiar with the plant

b than GAI was, so there had to be an inclination on
( 5 somebody's part to retain Burns & Roe, otherwise
6 there never vould have been the presentation. We,

i I am certain, just didn't do it for show or to

8 satisfy the purchasing pecple.

9 Q Did you also have the same presentation
10 given by Gilbert Associates?

11 A I am rather sure there was a presentation by
12 Gilbert, but I rather think I wasn't at that

13 presentation. I dcn't remember but I would tend

14 to remember a presentation by Buzz Cobean much

15 better than Gilbert's people.

16 Q That is because you knew Mr. Cobean?
17 A Yes.
18 Q Whose decision was to retain Burns & Roe?
19 A Jack Herbein as far as I know.
20 I am not sure of the size of the contract. That
21 might have been subiect to LSA review in which case
(T
22 Mr. Kreitz may have been the final signatory, or
23 if it were a higher value contract it would have had

24 to go through other officers in the GPU system.

25 Q I.SA review?
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A Level of Signature Authority. There is a
set of criteria at which a purchase document has
to go to succeedingly higher levels of authority
for signature.

Q Is that based upon the amount of money
that is expended?
A Yes, and the type of contract, whether it is
for services, materials, that sort of thing.

(Continued on next page.)
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Q Do you remember any discussion that resulted
from this Burns & Roe meeting in August of 1977?
A Not specifically. At some time there were
discussions -- I don't know if they were as a result
of that or preceding that -- primarily centered around
only Gilbert and Burns & Roe and the issues I mentioned,
how close are they, how fast can Burns & Roe get to the
site, will the people know who to call in Burns & Roe,
will Gilbert know enough about the p’ant to be of
assistance or of much assistance, and those kinds of
things would be in the balance.

I don't know, frankly, whether they preceded
or succeeded the presentations. There were probably
some of one and some of the other.

Q Are you presently a member or were you,

prior to March 28th, a member of the GORB?

A Yes and no. I am a member of a GORB but not a
TMI GORB.

Q By GOR3 are you a member of --
A Oyster Creek.

Q And at one period of time you weres a

member of the TMI GORB?
A No -- I'm sorry, for the past year or year

and a half, some time in the recent past, I have been
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an alternate to the TMI GORB, not a member but an
alternate member for Mr. Bartman.

Q With respect to the kind of information
that you learned as a member of the GORB for Oyster
Creek, how was that information transmitted to be
utilized at TMI?

A By myself and common members, I guess. There

are -- wall, that is one, and perhaps the most direct
influence. The second is a GPU practice, probably

nct a policy or procedure, but a practice established
some years ago in which Mr. Dieckamp required that
significant occurrences at nuclear stations be transmitted
to certain senior people. Mr.Creitz and Mr. Herbein
get the Oyster Creek experiences, and to the best of my
knowledge I receive all of those, probably -- well, I
shouldn't say "probably" either -- because of my being
manager of Generation Operations or because of my
involvement on GORB? It is not transmitted to me as

a GORB member, it is third-hand after it goes through
Mr. Creitz and Mr. Herbein. Those are not GORB
documents, they are such things as LERs, letters to
the Commission, letters to the state regulatory agency,
Environmental Protection, et cetera.

Q Look at what we have previously marked as
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Kunder Deposition Exhibit 87. That is an Action Item
No. 31 from the Three Mile Island GORB, and if you look
at the second or third pages attached to t:at there is
a response to that action item that is signed by you.
A Yes.
Q Would you read that over to yourself, please?

Do you recognize that response?

A Yes.
Q And was that prepared by you?
A No. It was prepared at the plant but I think

that poobably the Item 3 of that was prepared by me.
I am almost certain that -- well, it indicates George
Kunder, that I acknowledged his having prepared it. I
think that may be somewhat of an injustice or more of
an acknowledgement of the work that he did.
He may have totally prepared Items i anc 2. I
know that Item 3 was primarily my thought process. I
may have transmitted that before he prepared it, though.
Q Were you a member of the GORB and is that
why this was assigned to you?
A No. It was assigned to me because I was manager
of Generation Operations. No, it was assigned because,
mainly because I was at the meeting that day and

volunteered to do that.
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Q Do you remember the discussion at the GORB
meeting which raised the concern as expressed in Action
Item No. 1 with respect to the process and acquisition
of user information about accidents at other nuclear
plants?

A Not in detail. I do remember vaguely.

Q What do you remember generally?

A The question was raised about whether we needed
to develop new techniques for transmitting information,
what can we do about the large volume of information
that the plant is deluged with, operating people in
particular and the industry in general.

Q Was it in response to a particular problem
or just a general concern?

A No. As I remember it, it was just a general
concern. I don't remember a particular problem. No,

I think it was an inquiry on the part of the GORB which
on the spot we thought we shouldn't answer -- well, we
may have given a yes or no answer but we thought it
best to write out in some detail or summarize what

the mechanisms were that we were using.

There may have been drafts before this that had

more detail in them; I am not sure about that. Somewhere

in the process in there I thought about or we had written
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some reference to clearing house documents. I know this
would come to mind immediately from me because I have

read that document for years. It used to be a planned
method of transmitting messages, in the '68 time frame.

Q You indicated that Mr. Kunder wrote most
o€ this response, correct?

A I indicated he may have. I didn't know how
drastically I had changed it. I am quite sure that
I made substantive changes to No. 3.

Q With respect to the page that indicates
the current status of means of reviewing information
from other nuclear power plants, was that prepared by
Mr. Kunder?

A Yes. This is a two-page document and it refers
to two pages.

Q Right. J
A But I didn't know that I hadn't left all of that
out, only included those three items.

Q Di1d you perform at this time any type of
review of the kiand of information that was transmitted
on such things as CURRENT EVENTS POWER REACTORS from
the NRC that are listed on the third page of this

document, the second page of your response?

A The first page of my response -- I know the page
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you are referring to. 1Is your question did I regularly
have access to and revie' -l.ese documents or did I do
a thorough review in coming up with those?

Q In comi. up with your analysis of what the
system for reviewing information coming from other
nuclear power plants --

A I suspect that George Kunder did a thorough review
and presented this portion of it at least to me as that,
and I went over it very carefully and may have added
something, may not have, depending on if anything
occurred to me. I did not do a library search to see
if there were other pieces of paper.

Q The information that you indicated on this
page that was received by the people at Three Mile
Island, for instance, CURRENT EVENTS, FEDERAL DIGEST
CLEARING HOUSE WEEKLY, OPERATING EXPERIENCE what the
type of information that is contained reflected in
those documents, was that analyzed to see what exactly
was being conveyed in those documents whether or not

they were adequate?

A Whether or not those documents were adequate?
Q Yes.
A No.
Q Was there ever any discussion as to the type
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of information that you received in those documents?
A I don't understand the question. Discussion by
whom? It was my experience that those documents are
the kind of documents that transmitted, on occasion,
valuable operating information. They were documents
which were available both out at the plant and at the
home office. I don't remember -- I guess maybe a
question is did we ever or regularly get together
to discuss those documents.

Q No, my question is with respect to your
response to this GORB action item was there an analysis
as to the kind of information that was being relayed
to you on the documents you were receiving at that time?
A Well, there certainly was an analysis into it to --
not of the individual documents. I think my response
here, this portion that I prepared of it, was a
conclusion, and that is an analysis, yes.

Q Did you conclude that you received adequate
information with respect to experience or information
concerning other nuclear power plants?

A Yes.

Q On Page 2 you indicated three possible

techniques for improving the transmission of information.

What was the GORB's response to your suggestions?
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A I don’t remember being at the GORB meeting.
GORB doesn't generally respond to an answer to one
of the action items unless it is inadequate, so I
have no recollection of any response to this.
Q You did not present your answer to the

GORB but merely sent them this two-page document?

A Yes.
Q You did not give an oral presentation?
A That is true.
Q Did you receive any response back from them

as you can remember with respect to that?
A No, I don't think so. No, I am sure I didn't
receive a written response from them.

Q They did not ask you to further pursue
that issue or implement in any way the suggestions

that you had?

A No, not to the best of my knowledge.
Q With respect to the --
A Let me modify something. A GORB member, not

as a member of GORB, but a GORB member, did send me
a marked-up copy and contested a portion of that
No. 3. I think in No. 3 I said something about EEI

participation and we ought to get better at that.

My boss attended EEI meetings and did, in fact,

BENJAMIN REPORTING SERVICE



o

Lawyer 65
make some summary of those EEI document: so that in a
sense he contested the part in which I said there had
been no filtering, and in that context that was true,
he did do filtering. I orally apologized for that
piece of it -- he didn't ask me for an apology, but
that was kind of an injustice there. What I had really
meant to say was that he also, and a lot of other people,
sent all of the documents received. This was, you know,
a snow storm of paper for someone to get, and as a result,
because of the thickness of it and the other paper work

that flows around, I think probably the plant operating
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people would nct go through those in any degree.

It doesn't mean he shouldn't have transmitted
them around with a summary of it. That probably was
helpful. Generally it is my feeling though that his
summary of significant items was done on the airplane
on the way back from the meeting; it was a convenient
time to do it. But he did not do that as a GORB
member, although he is a GORB member, I believe, or
at least I assumed he didn't. It was called to my

attention that I didn't quite do him justice.

Q Would that have been Mr. Herbein?
A Yes.

Q The kind of information that is listed
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on the last page of this exhibit such as CURREMT
EVENTS POWER REACTORS, FEDERAL DIGEST CLEARING HOUSE
WEEKLY, OPERATING EXPERIENCE, do you receive those
documents personally?

A I have received all of those at various t.mes.
Whether I do right now or not, I can't be certa:n.

I am having difficulty finding the =-- thi: is
referring to the Clearing House document -- I am
having difficulty reestablishing my tie with that.
It may come in in my name in the Reading office, but
since I have been out here I have seen maybe
ten per cent of the issues.

MR. YUSPEH: 1Is that the Atomic Clearing

House documents?

THE WITNESS: Yes, but it is the Commerce

Clearing House document. Commerce Clearing

House prepared it. It has got atomic something

in the title of it,

MR. YUSPEH: Off the record.

(Discussion off the record.)

THE WITNESS: The Item 3 which you referred

to as the Clearing House Weekly summaries of NRC

documents is the Atomic Energy Clearing House.

Q Prior to March 28th did you receive, on
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a regular basis, these documents?
A Yes, with the exception of No. 2. I think
No. 2 probably refers to a document that I can't
remember the title of now, but it is the loose-leaf
pages that come in that are pronouncements of the
Federal Register. 1I suspect that is talking about
the Federal Register.

I did receive that regularly when I was manager
of Quality Assurance at which time I had licensing
responsibility. Subsequent to that, I saw them on a
spotty basis, but I certainly didn't receive all of
them.

Q Would you personally have read such
documents as CURRENT EVENTS, CLEARING HOUSE WEEKLY,
OPERATING EXPERIENCE?

A I believe I read all of every cne of those documents.

Q Would you then forward those documents
to somebody else who would be interested or was it
just for your own personal reading?

A Prior to the time at which I became manager of
Generation Operations, I marked up the one paiticular
document -- I am referring to the Atomic Clearing
House document -- and sent that to people within

groups that reported to me, Licensing, Quality
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Assurance, and on occasion probably the plant people.
1 did that on a rather regular basis.
I did not, after becoming manager of Generation

Operations, I did not mark those up and send them out.

It was my feeling, substantiated on occasion, that those

all were transmitted directly to the nuclear section.

Now, there may have been one or two times that
I marked something and sent it out, but those would
have been pretty rare occasions, and it wasn't a
regular process.

Q Can you look at what we have previously
marked as Porter Exhibit 2 and tell me whether or not
you had ever read that particular CURRENT EVENTS?

A I can't say whether I have or not. My
recollection would be severely colored by my knowledge

of this one incident, my subseguent knowledge.

Q Referring to Davis-Besse?
A Yes, Davis-Besse.
Q At the time that you would have received

this, some time in December 1977 or January 1978, at
that point in time though you indicated you would
have read this for your own information and not
forwarded it on to anybody else, correct?

A With the exception of some items I may have
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marked and sent to the nuclear person -- that is the
two nuclear engineers that work for me.

Q Do you remember if you forwarded this
particular cne to one of your nuclear engineers?
A No, I don't even remember for sure that I read

that one, out I presume I did.

Q But you don't remember forwarding it to
anybody?
A No.

Q Were you aware of the September 24, 1977

incident at Davis-Besse prior to March 282
A No, I can't say that I was.

Q Were you aware of an incident prior to
March 28 at another nuclear power plant that involved

a failed open PORV and pressurizer level high?

A And pressurizer level high?
Q Yes.
A No.
Q Were you aware of a memorandum written

hy Mr. Dunn concerning =--
A I don't think I know Mr. Dunn.

Q Were you aware of a memorandum written
by an individual from B&W concerning the concerns

of a failed open PORV and pressurizer level high?
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A No.

Q Were you familiar, prior to March 28, with
something that has become known as the Michaelscn Report?
A No.

Q Were you familiar with memorarda written by
Mr. Creswelil from the NRC concerning failed op2n PORV
and pressurizer level high?

A No.

Q When the NRC performs their inspections
on the island, do you become involved in those at all?
A In a first-person sense I don't believe I have
ever been involved with one. As manager Generation,
Quality Assurance, one of my duties was licensing and
my people prepared the responses to all of the
inspection reports, and I did carefully read all of
those prior to Mr. Arnold's signature.

Subsequent t¢ becoming manager Generation
Operations, I read those responses by Mr. Herbein after
the fact. 7 think I did read them all but I have
never been involved in the first-person sense except
that I got the results of the exit interview and
verbal description of the exit interview, what kind
of problems that we had that were serious.

We would generally get a report, the station
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superintendent exited with the NRC inspectors and the
inspectors gave them a pretty good idea of what areas
we had problems in and what corrective action needed
to be taken, and chere was some indication on the
plant staff's part about whether we agreed with that
and were going to do it or we were going to argue or
whatever.

That predated the inspection report coming
from the home office by quite a period of time. It
may depend upon the severity of the findings too.

Q Looking at Kunder Deposition Exhibit 87,
there are certain newsletters that come from B&W

that are indicated, specifically a B&W weekly

newsletter.
A Yes.
Q Would you receive that?
A Yes.
Q Do you similarly read it for your own

information or is that read and passed on to somebody
else?

A I read that for my own information. That was
all, also since 1977 on a regular basis, posted in
the home office so it was quite general knowledge.

Q What kind of information is transmitted in
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that?
A There were, on occasions, citations of very
general problems that occurred at a plant, always
the operating history in a capacity factor sense
was transmitted -- in other words, the plant was
at 100 per cent power except for two hours when it
was reduced to 95 per cent for stop power testing,
that kind of thing.

It was generally, I would guess, four or five
lines about each plant with one exception; TMI 2 was
absent from that report from the lst of April for
three or four months later. It is in there again now.
But is is kind of noteworthy that the most significant
thing that has happened in a B&W plant, no mention was
made, but 1 also understand why; I am sure everyone
knows.

Q What is your understanding as to why TMI 2
was not included?

A Well, my presumption is that there is no one

in nuclear business in the United States who is not
aware of the TMI 2 accident and the volumes of
publications that have been produced by that. I would
guess that 60 per cent of the utilities at least have

been represented at TMI since the accident, so I
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think the information has been pretty well transmitted
and that what it has taken us and the NRC 40 or 50 pages
to,describe couldn't be very well written in a paragraph.

Whether B&W transmitted some other document
description, I don't know. I am not aware of any.

Q Would you receive any other kinds of
standard news letter from B&W?
A I don't believe so.

Q Did you receive any kind of standardized
document similar to that from Burns & Roe?
A Not that I remember.

Q Did you ever participate in any of the
B&W User's Group Meetings?
A No.

Q Did you participate in any of the B&W
Owner's Group Meetings?
A No.

Q On March 28th how were you notified of
the incident at TMI?
A Some time about noon of that day I was rnotified
that the accident had occurred and that there were
indications of a steam generator tube leak; I'm not
certain how I got that information. I am rather sure

that it came from my secretary who generally took the
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plant status calls on days when I was not in the office,
so I am rather sure that that message came from her.

I am not sure that it was first-hand, though.

It may have been transmitted from her to somebody else
at the conference and subseguently to me. The first --
yes, I was in New York City at a meeting.

The first conversation that I had with plant
staff people -- well, there were only two transmittals
about the incident at TMI. The second one was with
Jim Seelinger who called me at 2:00 the following

merning on the 29th.

(Continued on following page.)
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Q You were still in New York?
A Yes, and at that time he indicated that it was

Mr. Herbein's desire that I come back and assist, but
his feeling was that he didn't really think there was
probably anything I could do, and whether they really
needed me at that time. It was more in terms of --
he expressed some doubt about whether it was necessary
that I come and this had more to do with the urgency
with which I get there. The tone may have been that
I am calling ycu out of bed now not because I think
we need you urgently, but rather because Mr. Herbein
tcld me to call. I don't know if that answers your
question. Those were the two transmittals. The
knowledge I had on the 28th, and as I remember around
noontime or maybe before, and I am sure it was
secondhand with respect to the plant staff, possibly,
and maybe directly from my secretary, and it may have

been from somebody via that.

Q Did you call TMI after you received this
message?
A No, I don't believe so.

Q The next communication ycu had with the

plant was about 2:00 that morning when Mr. Seelinger

called you and asked you to come back?
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A Yes.
Q Did you then come to Three Mile Island?
A Yes. I arrived at TMI probably about noon

of that day. At 2:00 I began calling airports and
looking for ways to get to the airport, to get an
airplane that I could catch to get to Reading. I
did not have tickets because I rode the bus up, and
I contacted the bus station and the busses were too
late, so I arrived, as I remember, at the airport
at Reading around 11:00, caught a taxi home, got my
car, and drove down here. I think I was out here
shortly after noon on the 29th.

Q When you got here, who did you report to?

A Mr. Herbein.
Q In the observation center?
A Yes,
Q Did he inustruct you to do anything at that
point?
A Stay around and help, I suppose. My recollection

of the occurrences at that particular time, I realize

now, are not terribly accurate, because subsequent to

that time and within the past month I was describing
to, I guess, someone from the NRC having to do with

how many people arrived what time, and I found out I
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was a full 24 hours off, but anyway I did report in
to Mr. Herbein at the observation center, and I don't
have any particular recollection of a particular task
other than to be there and assist him.

Q In what way did you assist him?
A Beginning at about that time, I presume, starting
that evening, I stayed in the observation center, and,
in essence, represented him from roughly eight o'clock
at night to eight o'clock the next morning.

Q In what specific way?
A Specifically in talking to the plant staff via
the radio from the observation center, and attempting
to organize the people who were coming in to the
observation center into some kind of a coherent mass,
primarily in the health physics area; that is the
people who were coming into the observation center
to assist in off-site surveys.

Q Who in the plant did you have contact with?
A Gary Miller, Jim Seelinger, Mike Ross, Greg Hitts,
a large number of pecple.

Q You didn't just have contact with Gary
Miller; you had contact with various people?
A Whoever was standing watch in the TMI Unit 2

control room at the time, and by standing watch, I mean
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the one that was in charge at the time which initially

was Jim Seelinger, Gary Miller, Bill Pittman,

and then after some period of time became the shift

supervisor level people.

6 Q Initially, there was one individual that
would be in charge of Unit 2 for a period of ten hours

8 or eight hours?

¥ A By initial, you mean beginning the night of the
10 29th?

11 Q Yes.

12 A My feeling is that it was very soon after the

I3 night of the 29th that we went to a three-shift rotation.
14 The night of the 29th may have been 12-hour shifts; I

15 am just not sure about that.

16 Q The 12-hour shifts would have been Gary

I7 Miller and Jim Seelinger?

18 a Yes; perhaps, Joe Logan.

19 Q What responsibilities have you had with

20 respect to the recovery efforts? 1
21 a Initially, I was responsible for setting up the

-~ organization of the health physics group.

23 Q Who was heading that?
24 Who did I report to?
25 Q Were you heading that effort?
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A I was heading up the health physics.
Q You were heading it up?
A Yes.
Q Who did you report to?
A Mr. Herbein. Now, rather soon after I began

thac effort I was standing watch at the observation
center during the night, 8:00 to 8:00, and in
addition was attending some daytime meetings, in
addition to sleeping, and in organizing the health
physics group. It was apparent that spending the
bulk of my time at night was not a good way to
correspond with people wr, were here primarily in the
dayt.me, so Jack Thorpe from GPU Service Corporation
came in and joined me as co-manager of that group,
and Mr. Herbein stood the OPS watch during the daytime
at the observation center and Jack Thorpe stood the
health physics manager watch during the daytime, and
then I did both of those at night.

Q What was the purpose of the watch at the
observation center, what was still going on at the
observation center?

A initially, on March 29, of course, w- had I
guess about five people who were corresponding with

the survey teams in helos and ground survey teams, and
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in addition to talking to people at the ECCS, and in
addition I coordinated with TMI 2 what progress they
were making on various things, and on the observation
center watch, some of those people wore also taking
data from the plant people, loyging data, and making
pictorial displays of that data.

Q What type of health physics nrganization
was set up under you?

A What type? I don't know if there was more than
one type. Let me tell you some of the functions that I
saw.

Initially, I perceived the problem in health
physics was the fact that many people were coming from
many places into the observation center, and it was
overloaded, At that stage the function I saw was a
logistics person who could receive primarily HP people
and give them some general plant status and prognosis
of our need for them over here, and additional functions --
that was the first great need.

It was also perceived that we would need someone

to keep track of radiation doses, two people, and

manpowar projections, and that is what man rem bank we

24 had. Those are the primary functions that I remember

25 at that time.
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Within a day or two, some of the people that were
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identified were from Electric Boat Company, and had a

-

great deal of experience in radiological experience,

5 and that sort of thing. We began to think about

6 radiological engineering, in our considerations, and
7 the badging of people, and so forth, and so that

8 progressed until finally, by the time we moved everyone
9 down to TMI 2, we had an organization chart drawn and
10 people functioning in various areas around the cluck,
Il although much fewer at night than in the daytime.

12 Q Was the health physics organization that
13 had existed prior to March 28 integrated into the

14 organization that you set up?

15 a Initially, no, with a couple of exceptions.

16 There were two or three people, two people in particular
I7 that I remember from the plant staff that were at the
18 observation center, Pete Velez and Huwve, I believe,
19 were the ones that received the potential health

20 physics survey kind of people, and helped orient them
2l on what the status was at the plant and what our need
22 was goinc to be. Other than that there wasn't really
23 an integration between the groups. There weren't

24 health physics people, to my knowledge, coming to the

%5 site initially. It was a matter of putting the survey
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teams out in the field in the helos survey on the site.

Q Where were the personnel brought in from

that made up your health physics group?

A Where were those personnel brought in from?

Q Yes.
A There were people from Electric Boat, and I'd
have to say over and above that, utility people. 1I
couldn't identify where they were from.

Q From other utilities?
A Yes. On, I believe, March 30, I left the site

at abou. noon and went to somewhere beyond Lancaster
to get a telephone to the Washington area and have
people from the NUS come up, so that within the first
couple of days there were people from NUS also here.
Q Have you had any other responsibilities
wilh respect to the recovery ef >rt since the initial
involvement with the watch at the observation center
and the organization of the HP?
A T, in essence, have continued that OPS watch
responsibility. I still stand the watch at night.
It is now borne by four of us on a shared basis
rather than one, and my big-time activities have
changed from the HP organization to the training

organization.
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Q To the Training?
A Training.
Q What are your responsibilities with

respect to Training?
A I am the manager of Training. I am responsible
for training plant staff personnel, maintenance, HP,
reactor operators.

Q Does that incorporate the existing

Training Department under you?

A Yes.
Q Who made that decision?
A Mr. Herbein, to the best of my knowledge; he is

the one that told me.

Q Did he indicate to you why one of your
responsibilities was his manager of Training?
A I don't think so.

Q What is your understanding us to your
responsibilities in that position?
A My understanding is I am totally responsible

for Training at TMI.

Q That is for all personnel?
A Yes.
Q Prior to March 28, the Training Department

did not report to you, correct?
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A Just prior to March 28, they did not.

Q They did not report to the manager of
Generation Operations, is that correct?
A That is true.

Q Since when was the decision made to
have that department report to you?
A I would guess it was a month ago, but my -- I

can't give you a date; approximately a month ago.

Q Since the reorganization of Metropolitan

Edison last week, have your responsibilities ~hanged
A I am not aware of a reorganization at the
Metropolitan Edison Company last week, I am aware of
discussions concerning some reorganization.

Q Have those discussions concerned any

changes in your responsibilities?

any?

A The discussions did, yes. There was indication

by Paul Christman at a jo‘r . managers meeting for
budgeting one or two weeks ago that I would be

accountable for, in addition to training, start-up

and test, refueling, and what we call a 96-hour group,

which is a very short time frame maintenance group,
and I don't offhand remember the others. I have not

seen any published reorganization that indicates eve

n

that I am in charge of training, so I don't -- I have
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had indicat‘ons, though, through oral discussions,
which indicate that my future responsibilities are
not going to be as broad as I just described in the
budgeting process, so I suspect that the indication
that I had, that during the budgeting process, was
to be sure that somebody budgeted it, and I am
fairly sure that I am not going to be responsible
for all those areas. I still expect I will be for
some; I don't know.

Q Since March 28, have you made any statements
concerning the accident on March 28, and have you been
interviewed or have you written any memoranda concerning
that accident?

A I would assume that every memo I have written

has concerned the accident, with a few minor exceptions
it has been somehow related. I have not written a memo
which was a dissertation on here is the sequence of
events, or here is what caused it, or that kind of thing.
It wouldn't have been accurate to say that they didn't
concern the event -- not so much the event, but the
recovery.

I forget the first part of your question.

Q Have you been interviewed since March 28

concerning the accident?

BENJAMIN REPORTING SERVICE



12

o

16

17

18

19

Lawyer

86
A Oh, yes. A fellow from the NRC came to see me
one day; I think that was an interview.
Q Was that interview recorded or transcribed?
A Oh, I am sorry. No, that one wasn't; that was

more of an information seeking meeting. I have been
interviewed -- there was a Quality Assurance Group
for the President's Commission that interviewed me on
one Saturday.

Q Aside ‘rom the President's Commission,
have ybu been interviewed by any other organization?
pt Not to the best of my recollection. I am very
cautious now because I just forgot the QA Group interview.
I am not sure that I have, though.

Q fou have not testified before the
Udall Committee?

A I have not testified, no.

Q At this time, I would like to recess your
deposition. There is a chance that we will call you
back at some future time for further gquestioning,
although I do not anticipate that we will do so.

(Whereupon, at 12:20 p.m., the within

deposition was recessed.)
Subscribed and sworn to before
me this __ day of » 1979,
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We, ROBERT ZERKIN and STEPHEN McCRYSTAL,

Notaries Public of the State of New York, do

hereby certify that the foregoing deposition of .

METROPOLITAN EDISON COMPANY,

LAWYER, was taken before us

August 1979,

by LAWRENCE L.

on the 9th day of

The said witness was duly sworn before the

commencement of his testimony. The said testimony

was taken stenographically by ourselves and then

transeribed.

The within transcript
the said deposition.

We are not related by
any of the saig parties nor
or indirectly in the matter

are we in the employ of any

is a true record of

blood or marriage to
interested directly
in controversy; nor

of the counsel.

IN WITNESS WHEREOF, we have hereunto set

A
our hands this -Lz day of August 1979,

"STEPHEN MoCRYSTAL
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