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STONE 8 WEBSTER ENGINEERING CORPORATION 

225 FRANKLIN STREET, BOSTON, MASSACHUSETTS 

I ADDRESS ALL CORRESPONDENCE TO P.O. BOX 2325, BOSTON. MASS. 02107

NEW YORK 
BOSTON 
CHICAGO 
HOUSTON 
LOS ANGELES 
DENVER 
CHERRY HILL, N.J.  
PORTLAND, OREGON

DESIGN 
CONSTRUCTION 
REPORTS 

EXAMINATIONS 
CONSULTING 

ENGINEERING

Mr. GeorgeT. Berry 
General Manager and Chief Engineer 

Power Authority of the State of New York 

10 Columbus Circle 
New York, New York 10019 

Dear Mr. Berry: 

ENGINEERING EVALUATION REPORT 
INDIAN POINT NUCLEAR GENERATING UNIT NO. 3 

POWER AUTHORITY OF THE STATE OF NEW YORK

September 10, 1974

We are pleased to submit herewith the results of our independent 

engineering evaluation on the current status of Indian Point Nuclear 

Generating Unit No. 3. The report is presented in two parts, namely 

the summary document which states our findings in concise form and an 

appendix which contains suppIorting documentation.  

We have identified several problem areas some of which will require I 

corrective action. In those cases we have made appropriate recommendations.  

We believe all of these problems can be satisfactorily resolved for 

licensing and successful operation of the unit.  

We have collaborated with Arthur Young in assessing the expenditures made.  

by Con Ed for the design and construction of the plant prior to May 31, 1974.  

We have made-an independent estimate of the work to be completed after that 

date and the costs thereof. These costs were combined to arrive at an 

estimate for the total cost to the Authority for obtaining a complete and 

operable plant. We estimate the cost including administration, overhead, 

interest during construction, nuclear fuel, insurance and financing 

charges at, $510,000,000. This cost does not include an allowance for a 

cooling tower and an upgraded radwaste system. The cooling tower may be 

required by regulatory agenclies and the Authority may choose to include the 

radwaste system to increase the plant's availability.

In preparing the cost estima 

of facilities that would be 

would operate essentially in 

cost of these facilities is

te we have made a separate analysis of the cost 

required to provide a completed plant that 

dependent of adjacent Con Ed facilities. The 

included in the above quoted figure.
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We have analyzed the additional construction still remaining to be completed, 
the scheduled preoperational testing and power ascension and estimate that 
the plant can be brought to commercial operation by December, 1975 if no 
unforeseen conditions arise.  

We would be pleased to offer any further assistance which you may require 
in this matter.  

Very truly yours, 

W. F. Allen, J 
President
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LIST OF ABBREVIATIONS 

a-c - alternating current 

AEC - Atomic Energy Commission 

amp - ampere 

ASME - American Society of Mechanical Engineers 

Btu - British thermal unit 

B&W - Babcock & Wilcox 

cfm - cubic feet per minute 

CFR - Code of Federal Regulations 

cfs - cubic feet per second 

ci - curies 

CPM - critical path method 

CT - current transformer 

CVCS - chemical core cooling system 

ECCS - emergency core cooling system 

ECN - engineering change notice 

EPA - Environmental Protection Agency 

OF - degrees fahrenheit 

FCV - flow control valve 

FFD - final facility description 

FI - flow indicator 

fps - feet per second 

FSAR - Final Safety Analysis Report 

FSB - fuel storage building 

FT - flow transmitter 

gpm - gallons per minute 

HEPA - high efficiency particulate air 

HP - high pressure
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hp - horsepower 

HPFW - high-pressure feedwater 

HVAC - heating, ventilating, and air conditioning 

Hz - hertz 

kv - kilovolt 

kva - kilovolt ampere 

kw - kilowatt 

lb/hr - pounds per hour 

LC - level controller 

LCV - level control valve 

LOCA - loss-of-coolant accident 

LP - low pressure 

LT - level transmitter 

mg - milligram 

MM - modified mercali 

mrem - one thousandth of a rad equivalent man 

MS - main steam 

msl - mean sea level 

mva - millivolt ampere 

Mwe - megawatt electric 

Mwt - megawatt thermal 

NDT - nondestructive test 
- nil ductility transition 

NRV - non-return valve 

NSSS - nuclear steam supply system 

OSHA - Occupational Safety and Health Agency 

PAB - Primary Auxiliary Building 

PASNY - Power Authority of The State of New York 

PCV - pressure control valve

iii



Indian Point 3

ppm - parts per million 

PT - potential transformer 

psia - pounds per square inch absolute 

psig - pounds per square inch gauge 

PWR - pressurized water reactor 

QA - Quality Assurance 

QC - Quality Control 

RE - radiation element 

rpm - revolutions per minute 

RTD - resistance thermal device 

RTW - remote thermowell 

SAR - Safety Analysis Report 

SG - steam generator 

SMACNA - Sheet Metal Air-conditioning Contractors National 
Association 

SO - sodium oxide 

S6W - Stone & Webster Engineering Corporation 

TDH - total dynamic head 

TE - temperature element 

v -volt 

WEDCO - subsidiary of Westinghouse
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SECTION I 

INTRODUCTION TO THE APPENDIX 

This Appendix contains supporting data for our evaluation of 
Indian Point Unit 3. The organization of the Appendix follows 
that of the Summary.

I-1
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SECTION II 

TRANSFER OF OWNERSHIP 

The formal transfer of unit ownership from Con Edison to PASNY 
involves consideration of which facilities are to be transferred, 
their state of completion, the deqree of subsequent involvement 
of Con Edison and the monetary compensation required.  

When PASNY becomes owner, it must consider the problems of 
completing construction, securing the necessary permits for 
operating the unit, acquiring a staff and undertaking commercial 
operation of the unit.

II-1
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SECTION III 

EVALUATION OF PLANT DESIGN AND CONSTRUCTION 

A. PLANT SYSTEMS 

Plant systems for Unit 3 were examined and evaluated under the 

three categories of nuclear, mechanical and building services.  

Each system was examined in the field for completeness, using the 

latest available flow diagrams and a system checklist. Items 
emphasized and recorded on the checklist during the field survey 
include: completeness of piping installation, equipment 
placement, supports and restraints, accessibility for operation 
and maintenance, equipment and valve wiring and instrumentation, 
heat tracing, thermal insulation and construction deficiencies.  
For Seismic Class I systems, portions of major piping and 

supports were checked for installation in accordance with 
production piping drawings.  

Based upon this field survey and available design documentation, 
each system was evaluated for ease of operation and maintenance, 
reliability and conformance with the following: 

a. FSAR 
b. Piping and Equipment specifications 
c. Piping and Equipment codes 
d. Applicable AEC regulations and guides 
e. Flow diagrams 
f. Piping drawings 

The intent of this evaluation was to emphasize only those major 
items proven by past experience to affect plant operability or 

safety. Where there was no knowledge of past problems with a 

particular piece of equipment, valve or arrangement, these were 

not mentioned. In addition, we attempted to eliminate 
differences in engineering opinion where there was no reason to 
doubt the capability of satisfactory performance.  

Except for the items requiring resolution in Section V, the 
deficiencies found are minor and will not significantly affect 
operability, reliability or safety. For each system 
investigated, any deficiencies in or concerns regarding the 

design or installation have been recorded. Where no 
recommendation or corrective action is proposed, either in this 
section or elsewhere in this report, we recommend that further 
studies be made to determine appropriate actions to be taken.  

Several systems were found, however, that rely upon services from 
either Unit 1 or Unit 2. Discussion of these common facilities 
and their impact on plant operability is contained in 
Section VIII of this report.

III.A-1
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There are many instances reported in the system evaluations where 
accessibility to valves, instruments and equipment is poor., 
Recommendations regarding corrections are given either in this 
section or in Section V. The evaluation of the following systems 
reflects the status of work in place at the time of inspection 
which took place during the months of July and August 1974.  

A summary of our evaluation is attached.

III .A-2
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SYSTEMS SUMMARY PAGE of- 20

INSTALLATION ENGINEERING PRE-OP TEST STATUS * 

STATUS WOR1KF4NSHIP DESIGN (Functional Tests) 
SYSTEM (QUALITY) (COMPLIANCE REMRKS 

DATE % CCMPLETE PROCEDURES TESTING 

Air Cooling For 
Hot Penetrations 7/1.2/74 5 Adequate In Compli Written Not 

ance Approved None 

4.11.7 

Containment 
Penetration and 7/15/74 80 Acceptable In Compli[ Written Not 
Weld Channel ance A on 

Pressurization 4.11.8 

cceptable Engineering design may re
7/0/4ith the .Written Notl t 

Safety Injection 951xcpion of In Compli, Approved None quire pressure drop analysis Safet Injetion 7/10/4 95exception of ance Apoe 

reducing (hydro 
elbows 4.5.1-4.5.1• partial) 

Containment 
Isolation Valve 7/19/74 5 Acceptable In Compli- Written Not None 

Seal Water ance Approved 

4.11.10 

Hydrogen 8/1/74 75 Adoqugte In Compli- Not Written None 

Recombiner ance 

4.11-2 

"As of 7/24/74



m m m - m m m m - m mm m - m m 

SYSTEMS SUMMARY PAGE 2 of. 20) 

INSTALLATION NGINEERING PRE-OP TEST STATUS 

WORKMAkNSHIP DESIGN 
SYSTEM STATUS ____________ 

S (QUALITY) (COMPLIANCE REMARKS 

DATE % COMPLETE PROCEDURES !TESTING 
tin Written Not Loop connections do not have 

Not in W r ved Note the isolation check valves as • ~~~Compliance Apred Nn 

Reactor Coolant 7/8/74 95 Acceptable with FSAR close as nossible to RC pipin 
(Hydro) 

4.1.1-4.1.i 

In Compli

Auxiliary Coolant 7/26/74 98 Adequate ance but Written 
accessabili- Not-Approved None 
ty problems 4.3.1-4.3.  

Service Water In Compli- Written 
(NSSS) 7/20/74 80 Adequate ance Approved Done 

4.12.1 (hydro 30) 

Primary Make-up In Compli- Written Not 

Water 7/26/74 95 Acceptable ance Approved None 

4.2.1 

Chemical'and 
iAcceptable 

Volume Control 7/30/74 90 etio th In Compli- Written Not 

flange bolt ance Approved None 

ing and hea2 (hydro 60%) 

trcing. 4.2.1-61
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SYSTEM; SUMMARY PAGE 3 of- 20 

INSIAVIAI Oi ENGINEERING PRE-OP TEST STATUS 
S WI4ANSl I P DESIGN 

(QUALITY) (COMPLIANC 
REMARKS 

DATE % CC1PLETE PROCEDURES TESTING 

Ap iii~e I'2 I l (I . J i, ; t~t: 
- ( ~r ( ( rI':- W r'i t.t,,r: 

eyt:e~jt, ri oi 

of I l,,r,,,( 4.6.1-4.6.,4 
hot Iir'_ 

N] Lrorei Lr : 

1/:ir0 l'.ui , '//''( °/4 Jt I (AhrCofmr, i - NA ]III 

IIC 

t.n Aut;olnc a 

Arhit I yz/,'0/'I+ 0 A' +,- r! f[ i (cro;'ir I - IA NA 

'U(C I enr 1':qliTpient 
I)ra i.n r 8/7/74 )90 AccentabIe I n Cornp 1.i - hIA HA 

fampl.ii SnT ystem 
(Primary) 8/l/74+ 40 ficceptable In Compti.- written None 

arie "Jot annroved 
4.4.1
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SYSTEMS SUMMARY PAGE 4 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMANSHIP DESIGN 
(QUALITY) (COMPLIANCE REMARKS 

DATE % CCMAPLETE PROCEDURES TESTING 

Steam Generator 
Blowdown 7/17/74 80 Acceptable In Compli- Written Not None 

ance Approved 

4.12.17 

/ 

Containment Written Not 
leakage Rate 0 Not Accept- Not Accept- Approved None / 
Test and Pressur- able able / 
i7ation 4.11.9
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SYSTEMS SUMMARY PAGE 5 Of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMANSHIP DESIGN 
SYSTEM STATUS (QUALITY) (COMPLIANCE REMARKS 

DATE % CCMPLETE PROCEDURES .:TESTING 

n ' : :;y: :m t '//"'/7/, 95 Acr,:!,t, ib e In r'oq Ii - HA HA 

arce (Parti a .  
hydro) 

(,orderl:;nte ',teff l / /'7, Acrptn h I I n Cor I i - Wr i tten fot 
hree I r:rr tted None 

4. 1"1.19 

Hoi Ier Ieedwater Written 
and Aux I iary leer //;1/74 95 Acceptable In (;orpl 'Not Approved None 
IWter. ystem ane Approved (Partial 

4. hvdro) 

Extraction Steam 
System 7/8/74 95 Acceptable In Corpli- Written Ilone 

ance Approved 
4. 12.16 

Flash Evapor, 
System 7/16/74 75 Acceptable in Compli- Written Not None 

ance Approve(] 

4.] 1I.4
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SYSTEMS SUMMARY PAGE 6 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS INSTAL WORKMANSHIP DESIGN 
SYSTEM STATUS (QUALITY) (COLIANCEREMARKS 

DATE % CCMPLETE PROCEDURES TESTING 

Feedwater Heater 
Drains and Vents 7/12/74 95 Acceptable Question- •Written None 
System able Not Approved 

Design 4.12.6 

Moisture Separator 
ard }ieheater Drains, 7/10/74 85 Acceptable Question- Written None 

and Vents able Not Approved
Design 4.12.6 

, Boiler Feed Pump 
Turbine Steam 7/11/74 30 Acceptable Written None 
line. Drain,Vents Not Approved 

4.12.11 

Condenser 
Removal and Water 
Box Priming 7/8/74 95 Acceptable In Compli- Written None 

ance 4.12.7 

Circ.  
Water System 7/31/74 85 Acceptable In Compli- Written Done 

ance Not Approvec 

4.12.7
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SYSTEMS SUMARY PAGE 7 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMANSHIP DESIGN 
SYSTEM ~STATUS ____________ _____ (QUALITY) (COMPLIANCE 

REMARKS 
DATE % CC14?LETE PROCEDURES TESTING 

Service Water 
and Closed Loop 7/11/74 98 Acceptable In Compli- Written Done 
Cooling Water ance Not Approved 

Lm.12.6 

// 

Station Air 
System 7/31/74 P5 Acceptable In Compli- Written None 

ance llot Approved 
4.12.3 

Extraction 7/8/74 10 Acceptable In Compli- Not Written None 
Steam Traps ance 4.12.16 
System 

Main Steam 8/2/74 30 Acceptable In Compli; 
Traps System ance N.A. N.A.  

Chemical Feed & 8/7/74 30 
Chlorination 
System 7/26/74 100 Acceptable In Compli- Written None ance 

Not Approve] 
_4.12.24
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SYSTEMS SUMMARY PAGE g of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS 
YSMSTATUS WORKMANSHIP DESIGN 

S (QUALITY) (COMPLIANCE 
REMARKS 

DATE % CCMPLETE PROCEDURES /TESTING 

Hydrogen Carbon 7/31/74 95 Acceptable In Compli- Written None 
Dioxide System ance Not Approved 

4.12.24 

Turbine Lube 7/13/74 25 Acceptable In Compli- Written None 
Oil System ance Not Approved 

4.12.9.  
4.12.10 

Auxi Liary 
Steam System 8/6/74 95 Acceptable In Compli- Written None 

ance Not Approvec 
4.12.20 

Emergency Diesel 7/23/74 95 Acceptable In Compli- Written 
Fuel Oil System ance Not Appr6ve( None 

4.13.1 

Emergency Diesel 7/18/74 95 Acceptable In Compli- Written None 
Starting Air In Cpi Written 
System ance Not Approv 

ed ____ ____ ___ ___ ____ ___ _ __ ____ ___ ____ ____ _ _ ____ ___4.13.1 _ _ _ _ _ _
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SYSTEMS SUMMARY PAGE 9 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMANSHIP DESIGN 

SYSTEM STATUS REMARKS 
. (QUALITY) (COMPLIANCE 

DATE % CCMPLETE PROCEDURES TESTING 

Emergency Diesel 7/2/74 5 Acceptable In Compli- Written 
Jacket Cooling ance Not Approved None 
Water System 

Steam Water 8/7/74 30 Acceptable In Comph- Not Written None 

Analysis System ance 4.12.12 

H Instrument Air 

System 7/30/74 98 Acceptable In Compli- Written 90% 

ance Approved 
4.12.2 

Yard Sanitary 7/30/74 80 Acceptable In Compli N.A. N.A.  

Sewer System ance 

Yard Storm 7/30/74 95 Acceptable In Compli- N.A. N.A.  

Sewer System ance
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SYSTEMS SUMMARY PAGE 10 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMANSHIP DESIGN 
SYSTEM STATUS (QUALITY) (COMPLIANCE REMARKS 

DATE % COMPLETE PROCEDURES TESTING 

Yard Fire 7/10/74 25 N.A. Written None 
Protection Acceptable Not Approved 
System 4.11.6 

Containment 
Building and/or 7/19/74 40 N.A. N.A. Written 
Primary Auxilary Not Approved None 
Building Exhaust 
System 

Containment 
Building-Air 7/23/74 70 Acceptable In Compli- Written None 
Recirculation ance Not Approve( 
Cooling and 4.11.1 
Filtration Sys.  

Containment 
Building - 7/13/74 80 Written None 

Iodine Filter Acceptable In Compli- Not Apprve 
And Fan Units 4.11.1 

Containment 
Building-Control 7/23/74 0 N.A. NA. Written None 
Rod Drive Vent 0 ApArit e 
System 4Not Approve 4.11.1 ....
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SYSTEMS SUMMARY PAGE 11 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS STATUS "WOR14ANSHIP DESIGN 
" (QUALITY) (COMPLIANCE REMARKS 

DATE % CCMPLETE PROCEDURES TESTING 

Containment 
Building Pressure 7/23/74 40 N.A. N.A. Written None 
Relief System Not Approved 

4.11.1 

Dilution Fan 7/17/74 0 N.A. Dwgs. do Written None 
not agree Not Approved 

with SER 4.11.1 

Post Accident 8/3/74 40 N.A. In Compli-_ Written None 
Venting System ance Not Approve 

4.11.1 

Ductwork-90 Piping- Compliance 
Control Room Water Pip- Acceptable Written None Ductwork not in accordance 
Heating,Vent- 7/17/74 ing - 65 Ductwork- Iot Appr6vec with SMACNA 
ilating and Air Steam Pip- Not Accept- See Remarks 4.1-1.1 
Conditioning ing - 40 able 

PAB Air Handling 
and Exhaust 7/29/74 90 Acceptable In Compli- Written None 
System ance Not Approvec 

__ 4.11.1
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SYSTEMS SUMMARY PAGE 12 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS 
WORKMNSHIP DESIGN 

SYSTEM (QUALITY) (COMPLIANCE REMARKS 

DATE % CCNPLETE PROCEDURES TESTING 

Control Building 
Electric Area 7/17/74 90 Acceptable In Compli- Written None 
Ventilation ance Not Approved 
System 4.11 .11 

Electric Penetra- / 
tion Funnel 7/25/74 90 Acceptable In Compli- Written None 
Ventilation ance Not Approved.  
System 4.11.1 

Fuel Storage 
Building-Make-up 7/24/74 95 Acceptable In Compli- Written 
Air Handling and ance Not Approvec None 
Exhaust Systems------- -- -- 65 4.11.1 

Turbine Building 
Ventilation 7/26/74 95 Acceptable In Compli- Written None Type of system should 
System ance Not Acceptee be studied.  

4.11.1 

Diesel Generator 
Building Heating 7/8/74 25 Acceptable In Compli- Written None 
and Ventilation ance ;Not Accepte 
System 4.11.1 ........



so-- m m m m m 

SYSTEMS SUMMARY PAGE 13 of 20 

INSTALLATION WNGINEERING PRE-OP TEST STATUS.  
STATUSWORANSHIP DESIGN 

(QUALITY) (COMPLIANCE REMARKS 

DATE % CIPLETE PROCEDURES TESTING 

Auxiliary Feed.  
Pump House 8/5/74 90 Acceptable In Compli- Written None Type or system should be 

Ventilation ance Not Approve studied 

System 4.11.1 

Misc. Ventilation 
System - Fan 8/6/74 40 Acceptable In Compli- Written None 

House ance Not Approvec 
4.111.1 

Misc. Ventilation 
De-Icinu 7/8/74 95 Acceptable In Oompl- WtNone 
Building ance Not Approve 

4.11.1 

Plumbing System 8/10/74 95 Acceptable In Compli- N.A. N.A.  

ance

Interior and 
Special Fire 
Protection 
System

,Turbine
7/10/74 

Diesel Gen 
!3 .i.7/?6/7/ 
Yard Transormer rea 
S7/?0/7L A

Acceptable

.1 I

In Cempli
ance

Written 
Not Approve 

4.11.6

None
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SYSTEMS SUMMARY PAGE 14 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS 
SYSTEM STATUSDESIGN 

(QUALITY). (COMPLIANCE! REMARKS 

DATE % CCMPLETE PROCEDURES TESTING 

Steam Heating 
System 7/26/74 95 Acceptable In C' pli- Written None 

ance Not Approved 
4.11.1 

/ 

Electric 
Heating System 7/27/74 98 Acceptable In Compli-. Written None / 

ance. Not Approved 
4.11.1



Ma o n m M - m -- m

SYSTEMS SUMMARY (Instrumentation) PAGE 5 of. 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMANSHIP DESIGN 
-SYSTEM STATUS ___________ 

(QUALITY) (COMPLIANCE REMARKS 

DATE % CCMPLETE PROCEDURES i TESTING 

Sensing Lines 8/1/74 83 good yes 

Transmitter 8/1/74 100 good yes 
Racks 

Field Mounted 8/1/74 93 good yes 
Tnstruments 

Pneumatic 8/1/74 65 good yes 
Tubing 

Local Control 8/1/74 75 good yes 
Panel



---- - - ~ m m m rn

SYSTEMS SUMMARY (Instrumentation) PAGE 16 of . 20

INSTALLATION ENGINEERING PRE-OP TEST STATUS 
WORKR4ANSHIP DESIGN 

S (QUALITY) (COMPLIANCE REMARKS 

DATE % CCM.PLETE PROCEDURES ;TESTING 

Control Room 
Cables Terminated 8/1/74 91 good yes 

Cables Pulled 98 

Heating,' 
Ventilation and 8/1/74 70 good yes 

Air Conditioning 

Loop Calibrations 8/1/74 16% There are 5000 calibration 
packages for the plant with 

- - approximately 800 completed.  

______________________________ ____________________ ____________________ ____________________ ___________________ ___________________ ___________________ I____________________________________________________

. . . . . . . I I
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SYSTEMS SUMMARY (Electrical) PAGE 17 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMANSHIP DESIGN SYSTEM STATUS_______ _____ 

SYSTEM (QUALITY) (COMPLIANCE REMARKS 

DATE % CCMPLETE PROCEDURES TESTING 

Main Transformer 8/1/74 .00 good NA Fire Walls Required 

1) 6.9 kv duct auxiliary 
Unit and Auxiliary 8/1/74 95 good NA transformer passes over unit 
Station Trans- transformer 
formers 2) no spare capacity 

H 
H 

Main Generator 8/1/74 100 good NA 
Leads 

i). close and latcn rating 
6.9KV Switchfear 8/1/74 100 good NA slightly exceeded.  

-,- 2) buses 5 and 6 should not b 
paralled with other buses.  
3) No large motors should be 

1compli- 1) Heavily loaded 
480 V Switchgear 8//74 90 good inc 2) S.E. rating exceeded when 

diesels exercised.



------- - m m - m m m

SYSTEMS SUMMARY (Electrical) PAGE 18x of- 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS WORKMNSHIP DESIGN 
SYSTEM (QUALITY) (COMPLIANCE REMARKS 

DATE % CCMPLETE PROCEDURES TESTING 

1) No separation of relaying 
RpeJying 8/1/74 100 Good in compli- and metering 

ance-
2). No primary back-up protec
tion 

480 V Motor / 
Control Centers 8/1/74 95 Good in complian ce /.  

6.9KV Motors 8/1/74 95 Good NA 

in compli
480 V Motor 8/1/74 95 Good ance 

Emergency Diesel 
Generators 8/1/74 95 Good in compli- nner 

ance not approvan eed ....
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SYSTEMS SUMMARY (Electrical) PAGE 19 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS SYSTEMSTATUSWORKMA NSHIP DESIGN 

(QUALITY) (COMPLIANCE 
REMARKS 

DATE % COMLETE PROCEDURES TESTING 

1) Battery 3 installed in 

diesel room.  
125 volt UC 8/1/74 95 GOOD in compli- Aproe copete~ System, ance rien 2) Eye wash and shower Approved 

Complete 
required 

4.13.2 

120 Volt' AC 8/1/74 95 GOOD in compli

Syste rn ance 

Cable 8/1/74 95 GOOD in compli
ance 

Cable Trays and 8/1/74 99 GOOD in compli
Conduit ance 

Electrical 
Penetrations 8/1/74 95 GOOD in compli- _ 

ance



m - m - m m - m - m m -,. m m 

SYSTEMS SUMMARY (Electrical) PAGE 20 of 20 

INSTALLATION ENGINEERING PRE-OP TEST STATUS 
STALTI WORKMANSHIP DESIGN SYSTEM STATUS______ 

S (QUALITY) (COMPLIANCE REMARKS 

DATE % OCIAPLETE PROCEDURES TESTING 

Lighting 8/1/74 90 Good in compli
ance 

Communications 8/1/74 75 Good in compli- , 
ance 

H



Indian Point 3

A.1 Nuclear Systems 

A.1.a Air Cooling for Hot Penetrations 

1. System Description 

The reactor containment is a concrete structure which has an 
inner steel liner. All piping penetrations are welded to the 
inner liner and pass through the concrete in a penetration 
sleeve.  

Many of the penetrations are for fluid carrying lines that are 
designed for temperatures in excess of 5000F. Air-to-air heat 
exchangers are fabricated so that they fit inside the penetration 
sleeve and outside the insulation of the hot pipe. Ambient air 
is forced through these heat exchangers and thereby keeps the 
concrete around the penetration sleeves at acceptable 
temperatures.  

2. Evaluation 

All thimbles are in place but no piping has been erected except 
for short spool pieces that go through the outside wall. The 
intake ducting was being installed.  

Blowers BL-31 and BL-32 for main steam and feedw'ater penetrations 
are anchored to the concrete slab but not grouted. Blowers BL-33 
and BL-34 were not installed and no foundation preparation was 
made. The electrical control panel for BL-33 and BL-34 is wall 
mounted but not wired to the blowers.  

only a few hangers were installed to support the partially 
erected intake duct for steam and feedwater penetrations.  

The 12 in. intake duct for the steam and feedwater penetrations 
was 60 percent installed but no piping was erected. The piping 
for the miscellaneous steam, water, and blowdown penetrations 
served by blowers BL-33 and BL-34~ was not installed.  

None of the valves or instrments associated with this system 
were installed.  

The system was examined between July 12 and July 19, 19714 and was 
determined to be 5 percent complete.
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Indian Point 3

A.*1 .b Containment Penetration and Weld Channel 
Pressurization System 

1. Description 

The containment penetration and weld channel pressurization 
system provides a means of continuously monitoring the integrity 
of the liner welds on the containment penetrations and the welds 
on the containment steel inner liner. All of the penetration 
liner welds and containment liner welds are totally enclosed.  
The space between the weld enclosure and the containment weld is 
pressurized. Each penetration and specific sections of the 
containment liner welds have alarms which are sounded when the 
pressure in the enclosure drops below a specific point.  

This system provides a continuous means of monitoring the leak

tightness of the containment.  

2. Evaluation 

System installation work was in progress. A majority o f the 
piping has been completed.  

Miscellaneous valves and flow transmitters were not yet 
installed. The instrument air supply and the emergency 
connection from the station air system were not complete. The 
nitrogen storage assembly was installed but was in a very 
cluttered condition. We recommend relocation of piping and 
equipment to correct this condition.  

Instrumentation appears to be complete except for some missing 
transmitters and meters. All regulating racks, with the 
exception of rack No. 14, are almost complete. The majority of 
these racks have been checked and accepted by Con Edison.  

The system was examined between July 18 and July 25, 1974 and has 

been determined to be 80 percent complete.  

A.1.c Safety Iniection System 

1. System Description 

For this evaluation the containment spray system is included with 
the safety injection system since these systems share common 
equipment and piping and are on the samte production flow diagram.  

The safety injection system supplies borated water to the reactor 
coolant system to limit fuel rod cladding temperatures in the 
unlikely event of a loss of reactor coolant.  

The principal components of the safety injection system which 
provide emergency core cooling following a loss of coolant are 
the four accumulator tanks, the three high head safety injection
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pumps, and the two low head residual heat removal pumps of t he 
auxiliary coolant system.  

The containment spray system sprays cool water into the 
containment atmosphere following a loss-of-coolant accident to 
prevent containment pressure from exceeding its design value.  
Sodium hydroxide is injected into the spray water to remove 
iodine from the containment atmosphere and thereby reduce the 
amount of airborne iodine available to leak out of the 
containment.  

2. Evaluation 

The safety injection system was examined in the field during the 
period July 10 - July 16, 1974. The system was completed except 
for minor piping connections, instruments, and valves. Valve 
packing must be tightened on all valves. All major equipment was 
mounted and bolted. The containment spray pumps were not coupled 
-to their motors. All pump motors were wired.  

Hanger erection was approximately 50 percent complete. The 61in.  
strut assemblies that support the spray headers were not 
complete. The spring hangers were not complete, nor were the 
pins pulled or the hangers set at the cold load. Temporary 
supports must be removed and permanent hangers and restraints 
completed. None of the 315 spray nozzles was installed in the 
ring headers. Flow elements 945A and B were removed for 
flushing operations.  

None of the electric heat tracing was installed. There are 
numerous heat sinks on the 12 percent boric acid line from the 
safety injection pump discharge to the containment which runs 
through the boron injection tank. These lines should be reviewed 
for the adequacy of the heat tracing system. Previous experience 
has shown that inability to maintain temperature in these lines 
has the potential of causing delays or extensive rework prior to 
passing initial temperature tests.  

Comparison of system installation with FSAR requirements and 
reference piping drawings reveals two apparent discrepancies.  
First, there is a 6 in. by 4 in. reducing elbow installed at the 
suction of each safety injection pump. These reducing elbows are 
called for on the pipinq drawings; however, the actual elbows 
deviate from the drawing in that a 6 in. elbow was cut and a 
41 in. spool piece was welded on to it. The elbow to pipe weld 
has a sharp edge. Second, there are two safety injection lines 
where the first check valve is installed too far from the reactor 
coolant loop tie-in to satisfy the commitment made in FSAR 
Chapter 6. On page 6.2-24 of Chapter 6 it is stated that these 
valves are installed "immediately adjacent to the reactor coolant 
piping.0 

The system flow diagram in the FSAR was found to be incorrect or 
missing information that is shown on production drawings.
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The majority of motor-operated valves in this system were missing 
gear box stem caps and, in many cases, the hole was not covered 
to prevent dust and dirt from getting inside. These should be 
inspected, cleaned, and provided with protective covers to 
prevent future operational problems.  

Accessibility is a problem throughout this system. Ladders and 
platforms will be required for valve maintenance and hand 
operation. Poor accessibility to some handwheel operators on 
motor-operated valves is due to lack of space. Motors or 
switchbox covers on some motor-operated valves cannot be removed 
for maintenance due to insufficient clearance. In some cases, 
the motor operators could be rotated to provide better access.  

Vent and fill connections should be provided on the safety 
injection accumulator and spray additive tank level transmitters 
to facilitate calibration. Platforms and ladders will also be 
required for access to these level transmitters.  

There are several exceptionally long runs of piping inside the 
containment. The resulting pressure drop could affect system 
operation.  

Several valves at the refueling water storage tank had 
considerable rust on bonnet-to-body bolts or top works.  

This system is approximately 95 percent complete.  

A.1.d Containment Isolation Valve Seal Water System 

1. Description 

The isolation valve seal water system provides a water (and in a 
few cases a gas) seal at the containment isolation valves to 
ensure the effectiveness of these valves during any condition 
which requires containment isolation.  

The isolation valve seal water system consists essentially of a 
closed vertical cylindrical tank in which the valve sealina fluid 
(clean water) is stored continuously under inert gas (nitrogen) 
pressure, and a network of small tubing lines for distributing 
the sealing fluid to the containment isolation valves. The 
sealing water is injected into the stem packing of the globe and 
of double-disc isolation valves, and into the piping between 
closed-diaphragm type isolation valves.  

2. Evaluation 

Piping for this system has not been started except for the piping 
directly associated with the seal water tank.  

The seal water tank has been installed and grouted but the 
nitrogen supply to the tank has not been installed. Both the 
primary water and the city back-up water lines are run. The
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primary water line is complete but the city back-up water has not 
been connected.  

seal water is supplied to isolation valves in the pressurizer 
relief tank gas analyzer line, reactor coolant drain tank gas 
analyzer line, and service air line. In order to prevent water 
leakage into these lines, consideration should be given to 
nitrogen sealing of these lines in lieu of water sealing.  

The system was examined between July 19 and July 26, 1974 and was 
found to be 5 percent complete.  

A. i.e Hydrogen Recombination System 

1. Description 

The flame recombiner system is used to control the-hydrogen 
generated following a loss-of-coolant accident. The entire 
system is designed to Seismic Class I standards.  

2. Evaluation 

Shop fabricated oxygen and hydrogen stands have been installed.  
Equipment is 100 percent installed.  

Hangers and supports have been installed in conjunction with 
piping installation. Hangers consist of rigid supports, 
restraints, and guides and are approximately 60 percent complete.  

The oxygen fill line to the oxygen stand is essentially complete 
with the exception of the valve station at the truck fill. No 
nitrogen supply piping has been installed. The hydrogen supply 
line and guard pipe are complete to hydrogen stand.31, with the 
exception of isolation valving at the tie-in to the hydrogen 
supply package. oxygen stand 31 and hydrogen stand 32 piping and 
instrumentation are complete: however, connections between oxygen 
stands 31 and 32 are incomplete. The supply line from oxygen 
stand 31 to the main ventilation blower outlet has not been 
installed. Hydrogen supply from hydrogen stands 31 and 32 has 
been started but has not been completed to the containment 
penetrations or to combustors 31 and 32. Piping is *70 percent 
complete.  

Valving is complete on shop fabricated components. However, 
little has been completed on field installed valves.  

Only that portion of the instrumentaton. supplied by the vendor on 
the racks has been completed.  

Accessibility to this equipment is good. Accessibility to the 
valves is good.  

The system was examined between August 1 and August 7, 1974~ and 
was determined to be 75 percent complete.I
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A.1.f Reactor Coolant System 

1., Description 

The reactor coolant system transfers heat generated in the core 
to the steam generators where steam is generated to drive the 
turbine generator. Demineralized light water is circulated at 
the flow rate and temperature consistent with achieving the 
design reactor core thermo-hydraulic performance. The water also 
acts as a neutron moderator and reflector, and as a solvent for 
the neutron absorber used in chemical shim control.  

The reactor coolant system consists of four similar heat transfer 
loops connected in parallel to the reactor vessel. Each loop 
contains a circulating pump and a steam generator. The system 
also includes a pressurizer, pressurizer relief tank, connecting 
piping, and instrumentation necessary for operational control.  

2. Evaluation 

An examination of the reactor coolant system piping was conducted 
in the field on July 8 and 9, 1974. Based upon this survey the 
reactor coolant system piping is estimated to be 95 percent 
complete. The following items of work remain to be completed: 
pressurizer relief piping, water to the spray header in the 
pressurizer relief tank, miscellaneous relief lines to the 
pressurizer relief tank, pressurizer instrument lines, and valve 
stem leakoff piping.  

Non~e of the piping thermal insulation has been installed. The 
reactor coolant pumps were not coupled to their motors and the 
pressurizer relief tank supports were not complete. Rework of 
the reactor coolant pump supports and handwashing of the system 
was in progress.  

Hanger installation was approximately 50 percent complete, based 
on a visual inspection with line isometrics. The spring hangers 
that were installed were not set at the cold setting nor were the 
pins pulled. Temporary erection hangers must be removed and 
replaced with permanent supports.  

All valves were installed. Motor-operated valve extension stem 
protectors are not installed. Packing for all valves should be 
tightened.  

Access to many valves was poor due to limited area and the large 
number of valves. Platforms should be provided to those valves 
that are operated frequently. Extension-stem manual operators 
can be installed where platforms are not feasible.  

The general condition of system equipment and piping appeared 
good, with the exception of accumulations of dust and dirt on 
piping and valves.  
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No discrepancies in system installation as compared to FSAR 
requirements were found except that two 2-in. high head safety 
injection line check valves are installed too far from their main 
loop connection. (Refer to Section III.A.l.c.) 

Significant cciments or possible problem areas noted during the 
examination are as follows (see Section V for details): 

a. Coolant loop resistance thermal device (RTD) manifolds: 

RTD's are connected to the manifold with SWAGELOK couplings and 
are subject to "blowout" if improperly "swaged" during removal or 
replacement. Since Unit 3 does not have loop isolation valves 
and the loop bypass valves to the manifold are manual, it will 
not be possible to isolate a leak in these couplings during 
operation. We recommend special precautions when installing 
RTD's in the manifold.  

b. Coolant loop B hot leg thermal well: 

The concrete shield wall has been recessed to allow clearance for 
installation of this well. Present clearance appears minimal.  
It should be verified that sufficient clearance exists to allow 
back welding the RTN and grinding of the back weld for 
replacement of the thermowell.  

c. Reactor coolant pumps seal piping and auxiliary coolant piDing 
(RCP) platform areas: 

Various U-bolt supports and holes through deck grating will not 
allow sufficient piping flexibility or clearance for reactor 
coolant pump movement when the coolant system is heated up 
(approximately 1.5 in.). These areas should be checked against 
expected pump movement prior to hot functional testing.  

d. Reactor coolant pump No. 32 (loop B): 

By nature of the installed DiDina configuration, the No. 2 seal 
leak-off line to the standpipe has a loop seal; this should be 
checked to ensure that it will function as designed.  

e. Pressurizer relief piping: 

The design of supports and snubbers for the pressurizer relief 
piping should be checked to see if they can withstand the force 
which results from blowing through the water in the loop seal 
prior to the safety valves.  

f. Reactor coolant loop vents and drains: 

There is no permanent vent and drain piping for the various loop 
vent and drain connections. Lack of this piping could result in 
large manhour expenditures during system filling and venting or
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maintenance. This piping is presently listed on Con Edison's 
pre-criticality plant completion list.  

g. Refueling level connection: 

Valve No. 540 and the downstream tygon hose connector for reactor 
coolant system level indication during refueling are inaccessible 
from the floor of the containment in the recirculation pump 
cubicle. This item should be reviewed for possible relocation or 
installation of an access platform. The full length of the level 
hose should also be readily visible and accessible.  

h. Pressurizer relief tank level transmitter: 

Level transmitter LT-470 and the upper root valve to the level 
standpipe will be inaccessible when temporary construction 
staging is removed. Installation of an access platform is 
recommended. In addition, installation of fill and vent 
instrument piping would allow calibration of the level 
transmitter without filling the pressurizer relief tank.  

i. Main loop resistance thermal device (RTD) manifold drains: 

The flanged drains from each hot leg (SG) bypass line at the RTD' 
manifold have marginal accessibility for valve operation or 
connection of drain hose.  

j. RTD manifolds and RTD junction boxes: 

Access to RTD's on the manifold and to the electrical junction 
boxes will be difficult without climbing on main coolant piping 
once construction staging is removed.  

k. Instrumentation: 

Twenty-seven instruments have not been installed. The majority 
of these are the main coolant loops RTD's and TEes.  

1. Air-operated valves: 

Instrument air has not been piped to any of the system air 
operated valves.  

m. Pressurizer Spray valves: 

The small bypass valves around the pressurizer spray valves will 
be inaccessible for adjustment during plant operation due to 
location in the area of the main coolant loop piping.  

The overall system is estimated to be 95 percent complete.  

A.1.g Auxiliary Coolant System 

1. Description
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The auxiliary coolant system consists of three loops: the 
component cooling loop, the residual heat removal loop, and the 
spent fuel pit cooling loop.  

The component cooling loop is designed to remove residual and 
sensible heat from the reactor coolant system, via the residual 
heat removal loop during plant shutdown; cool the letdown flow to 
the chemical volume and control system during power operation; 
and provide cooling to dissipate waste heat from various primary 
plant components.  

The residual heat removal loop removes residual and sensible heat 
from the core and reduces the temperature of the reactor coolant 
system during the second phase of plant cooldown.  

The spent fuel pit cooling loop is designed to remove, f rom the 
spent fuel pit, the heat generated by stored spent fuel 
assemblies.  

2. Evaluation 

Items remaining to be completed at the time of examination were: 

1. Some in-line instruments to be mounted.  

2. Hangers, supports, and restraints on RHR piping.  

3. Outlet piping (2 in. and below) from reactor vessel 
cooling support blocks.  

Accessibility of valves and instruments is generally limited.  
Clearances for maintenance or removal were especially poor in the 
RHR pump room in the PAB and the RRR heat exchanger cubicle in 
the containment.  

A 12 in. carbon steel gate valve (No. 766C) was installed with 
the top of the operator stem protruding into a hole drilled in an 
adjacent column. This may not allow accessibility to the valve 
internals, and may endanger the structural integrity of the 
column. This situation should be reviewed with the original 
designer for any necessary corrections. Also several gate valves 
were missing their stem dust covers. Cleaning of the stem 
threads will be required prior to replacement of the caps.  

A field check indicates that about three-quarters of the hangers, 
seismic, and whip restraints have been installed. Of the 
remaining quarter, slightly more than half are partially 
installed, lacking additional components, grout, or paint.  

The auxiliary coolant system was examined b~etween July 26,. and 
August 5, 1974~ and was approximately 98 percent complete.
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A.1.h Service Water for Nuclear Systems (NSSS) 

1. Description 

The service water system is designed to supply cooling water from 
the Hudson River to various heat loads in both the primary and 
secondary portions of the plant.  

Six identical vertical pumps supply service water to two 
independent discharge headers, each header being supplied by 
three of the pumps. Each header is connected to an independent 
supply line. Either of the two supply lines can be used to 
supply the essential loads, with the other line feeding the 
nonessential loads. The essential loads are the containment 
ventilation cooling coils, the containment ventilation fan motor 
coolers, instrument air compressors, turbine lube oil, boiler 
feed pump lube oil, the seal oil coolers, and the diesel 
generator coolers.  

Three backup service water pumps will provide cooling water from 
the discharge canal for the essential loads in the very unlikely 
event that a storm-driven vessel damages the intake structure.  

2. Evaluation 

The backup service water pump area, where no equipment or pipingr 
has been installed, will require major work.  

The completion status of individual areas is as follows: 

1. Intake structure: Complete, including heat tracing and 
insulation.  

2. Backup service water pumps area: A structure over the 
discharge canal exists but no equipment or piping has 
been installed. Piping from the valve pit terminates 
just short of the structure.  

3. Valve Pit: Piping complete but no heat tracina or in
sulation has been done.  

4. Containment area: 

a. Two containment ventilation cooling coils (Fans 
No. 32 and No. 35) are not connected to the system.  
Connection of Fan. No. 35. is in progress.  

b. A number of hangers and supports are distorted.  

c. Floor penetrations were generally poor.  

d. One penetration through the containment wall is not 
complete. Work is in proqre.,s.
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e. Access to valves and piping in the penetration area 
is extremely limited.  

f. In-line instrumentation has not been mounted.  

5. Control Building: Complete except for expansion tank, 

which has no overflow connection. Piping connected to 

instrument air compressors vibrated during running of 
Compressor No. 32.  

6. Diesel Generator Building; Complete except for relief 
valve outlet piping, which has not been installed.  

7. Primary Auxiliary Building: Complete except for mount
ing of TI's.  

This system was examined between July 20 and July 27, 1974 and 
was found to be 80percent complete.  

A.1.i Primary Makeup Water System 

1. System Description 

The primary makeup water system is designed to provide 

demineralized water from the primary water storage tank to 

various chemical pump seals, resin slurry and regeneration 
systems, and to be used as makeup to various systems.  

The primary water storage tank (165,000 gal) is used to store 

makeup water, which is supplied from the water treatment plant in 

Unit 1, the flash evaporator, and the monitor tanks. The primary 

water makeup pumps supply makeup water for intermittent flushing 

of equipment and piping as well as supplying water to the 

chemical and volume control system. Each pump is sized to match 

the maximum letdown flow. This is the maximum continuous demand 
on the system.  

During reactor operation, continuous makeup to the reactor 
coolant system is provided by this system through the chemical 
and volume control system.  

2. Evaluation 

Equipment is completed and mounted. Piping installation has been 

completed with a few minor exceptions, e.g., drain lines, etc.  

The control and instrumentation for this system is in the same 
state of completion.  

The lines to and from the primary water storage tank were not yet 

heat traced. The primary makeup pumps were in operation.  

The primary water storage tank has a diaphragm seal. Other 

plants have experienced difficulties with the design and 

materials of these seals. Operators at Unit 2 were asked to
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comment on the operation of these seals and they have indicated 
thay they had problems on the condensate storage tank.  
Therefore, this is a potential problem which should be addressed 
in a preventive maintenance program.  

The primary makeup water system was examined between July 26 and 
August 2, 1974 and was determined to be 95 percent completed.  

A.1.j Chemical And Volume Control System (CVCS) 

1. System Description 

The chemical and volume control system maintains the proper water 
inventory in the reactor coolant system, adjusts the 
concentration of chemical neutron absorber, reduces the 
concentration of fission products and corrosion products in the 
reactor coolant, intermittently concentrates the boric acid 
leaving the reactor coolant system for reuse as chemical neutron 
absorber, provides recycled demineralized water for reactor plant 
makeup and reactor coolant boron dilution, and provides seal 
water for the reactor coolant pumps. The system is also used to 
fil aad pressure test the reactor coolant syst,'= fc.llow.Lng 
refueling o:- 11aintenance outages.  

2. Evaluation 

The chemical and volume control system was examined in the field 
from July 30 through August 6, 1974.  

Several discrepancies in the installation of piping flanges were 
noted which do not conform to the piping specification. Most 
significant were thle charging pump suction and discharge tlanges 
and the rianges on rlow control valves in the area of the boric 
acid blender. These were found to contain bolts or studs which 
were either incorrectly sized or of unidentifiable material.  

Approximately 10 percent of the system heat tracing was 
installed. Some problems in achieving specified temperatures may 
arise from insufficient insulation due to interferences and from 
the large number of heat sinks associated with ridina in the 
areas of the boric acid transfer pumps, filter, and 7:l)'rder.  
Ilso, revir-w of heat traced lines would be advirable to n t're 
tL-t t-ere -- sufficient circuits and temperatur,- c r __- .!:- .o 
adequately heat the boric acid piping in the various different 
combinations of flow paths. These items could cause significant 
down time or maintenance later.  

Thermal insulation was installed on the boric acid tanks.  

All major equipment was mounted or bolted with the exception of 
the motor for the boric acid transfer pump No. 2.  

No discrepancies between system installation and FSAR 
requirements were found.

III.A. 1-12



Indian Point 3

Accessibility of valves for maintenance or hand operation may 
require -the addition of ladders and platforms. There may also be 
problems of accessibility to equipment in the concentrates 
holding tank room due to radioactivity levels in this room.  
Additional shielding may be required.  

The boric acid tank overflow loop seal requires the addition of a 
primary water fill and flushing connection. This addition will 
allow filling of the loop seal with fresh water to prevent 
concentrating or freeze-up and will permit flushing of the loop 
seal if the tank overflows.  

From the CVCS monitor tanks, the evaporator condensate is 
discharged by the monitor tank pump .s to either the primary water 
tank (normal) or the liquid waste system hold-up tank. There 
will probably be periods during plant operation when the primary 
water tank will be full and not able to receive an output from 
the boron evaporators. The capacity of the waste hold-up tank 
and the inputs to it should be reviewed to verify the tank's 
capability to receive this additional input for a period of time 
without affecting operations of other systems. The addition of a 
capability to directly discharge the monitor tank contents after 
sampling is desirable.  

We recommend heat tracing or the addition of diaphragm isolators 
between the sensing line and the gauge to prevent the 12 percent 
boric acid solution from freezing up in the pressure gauge.  

The bearing material for the canned pumps in this system should 
be checked for compatability with boric acid. We have 
experienced failures elsewhere with incorrect material.  

The system was determined to be 90 percent complete.  

A.1.k Waste Disposal System 

1. Description 

The waste disposal system collects and processes all potentially 
radioactive primary plant wastes (solids, liquids and gases) for 
removal from the unit site within limitations established-by 
applicable governmental regulations. As secondary functions, 
system components supply hydrogen and nitrogen to primary system 
components as required during normal operation, and provide 
facilities to transfer fluids from inside the containment to 
other systems outside the containment.  

2. Evaluation 

The present radwaste facility at Unit 3 receives all wastes in 
one holdup tank. Waste from the reactor coolant drain tank, 
containment sumnps, auxiliary and fuel building sumps and chemical 
drains are routed without filtration into the waste holdup tank.  
This method of collection is not economical since it mixes all
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wastes. The single stage filter installed downstream of the 
waste holdup tanks appears to be inadequate for this service and 
may be a problem during continuous evaporator feed. Either an 
addition to the existing facility or the implementation of a new 
radwaste system should be considered.  

The liquid waste evaporator is sized to process a flow of 2 gpm.  
This rate is assumed by the manufacturer to be sufficient to 
handle an expected 5,130 gal per week with a resulting evaporator 
load factor of 26 percent. However, based upon experience with 
currently operating plants, the liquid load is much greater than 
the 5,130 gal that was used in sizing this system and either an 
addition to the existing facility or the implementation of a new 
radwaste system should be considered.  

The Unit 3 waste evaporator treates the contents of the waste 
holdup tank. This single evaporator decontaminates the processed 
water by a proposed decontamination factor (df) of 10-6. A df of 
10- 6 can be achieved in certain units; however, the liquid 
mixture that can be expected in the holdup tanks (i~e., 
decontamination solutions, detergents, reagent chemicals, oils, 
etc.) lowers the df substantially. Other units have experienced 
evaporator fouling, boric acid and organic carryover. Therefore, 
a df of 10-6 regardless of evaporator construction is not a 
realistic assumption. This condition can be corrected by 
addition to the existing facility or the implementation of a new 
radwaste system.  

Shielding between the liquid waste sump tank and the two sump 
tank pumps should be added to limit exposure during maintenance 
of the pumps.  

All liquid waste system pumps have a single mechanical seal.  
Spray or splash shields and drain piping should be installed to 
minimize spread of contaminated fluids.  

We believe the storage capacity of the solid waste handling 
system is inadequate for this unit. The anticipated handling 
capacity of 100-150 drums per year represents about 10 percent of 
the solids load on currently operating plants of this size.  
Further engineering analysis of this waste system should be made 
and a design implemented based on a handling capacity of 1,000 
drums per year.  

The gas waste disposal system as installed is sufficient to 
handle the expected gas load as produced by the reactor. The 
system is designed to release 11,000 Ci per yr of noble gases and 
.32 Ci per yr of 1-131. The system has been accepted by the AEC.  
The AEC has stated that the release of 1-131 is as low as 
practicable. The concentrations of noble gases released by the 
plant during normal operations will be lower than anticipated.
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Installation of the system is proceeding with the installation of 
control valves and instruments. The compressors have been 
installed.  

The overall system was examined between July 11 and July 22, 1974 
and was found to be 80 percent complete.  

A.1.1 Nitrogen to Nuclear Equipment 

1. Description 

The nitrogen is used as a cover gas in the vapor space of various 
components and is supplied from a dual manifold. A pressure 
controller which automatically switches from one manifold to the 
other, ensures a continuous supply of gas.  

The nitrogen supply is based on two banks of 18 bottles each, 
connected by a dual manifold. The bottle banks contain portable 
bottles which may be exchanged with ease. A backup nitrogen 
supply is provided either from the large storage tanks adjacent 
to the bottle tanks or through a truck filling station.  

2. Evaluation 

The major portions of work remaining consists of the installation 
of the nitrogen bottle banks and the valving immediately 
.associated with the bottle banks.  

The general condition of the system is good and no apparent 
problems exist.  

This system was examined between July 26 and August 1, 1974 and 
was found to be 70 percent complete.  

A1.m Automatic Gas Analyzer System 

1. Description 

During normal operation the automatic gas analyzer system checks 
radiation levels by a monitor installed in the sample line to the 
cTas analyzer, which checks the gas decay tank activity inventory 
each time a sample is taken. An alarm warns the operator when 
the inventory limit is approached so that another tank can be 
placed in service. The expected activity inventory in any one 
tank will be less than 1.0 x 104 curies of equivalent Xe-133.  

Before a tank can be discharged to the environment, its contents 
must be sampled and analyzed and only then can it be discharged 
to the plant vent at a controlled rate through a radiation 
monitor. Samples can be taken manually by operating the 
isolation valve to the gas analyzer sample line and permitting 
gas to flow to the gas analyzer, where it can be collected in one 
of the sampling system gas sample vessels. During the release, a
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trip valve in the discharge line automatically closes on a high 
activity level signal.  

2. Evaluation 

The analyzer is in place and being wired. The gas lines to the 
analyzer have not been run.  

Lines No. 511 and No. 39 from the boric acid evaporators and 
volume control tank have not been run but connecting piping for 
the lines was being installed at the time of inspection dates.  

Line No.- 30 from the reactor coolant drains tank to the analyzer 
has not been run.  

The system was examined between July 26 and August 2, 1974 and 
was found to be 70 percent complete.  

A.1.n Nuclear Eqruipment Drains 

1. Description 

The nuclear equipment drain system routes all drains from nuclear 
equipment to the various sumps.  

2. Evaluation 

The outside drain lines from the primary, monitor and refueling 
tanks are not heat traced or insulated. Accessibility is. good 
within the auxiliary building and the waste liquid holdup pit but 
is poor within the containment. Containment drains are not 
complete. Various auxiliary building lines are difficult to 
drain because of rising lines and lack of slope.  

The drain, system was examined between August 7 and August 10, 
1974 and was found to be approximately 90 percent complete.  

A. 1.0 Sampling System (Primary) 

1. Description 

The sampling system provides representative samples for 
laboratory analysis. Analysis results provide guidance in the 
operation of the reactor coolant,, auxiliary coolant, steam and 
chemical and volume control systemns. Analyses show both chemical 
and radiochemical conditions. Typical information obtained 
includes reactor coolant boron and chloride concentrations; 
fission product radioactivity level; hydrogen, oxygen, and 
fission gas content; corrosion product and chemical additive 
concentration.
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2. Evaluation 

The system as designed is functionally adequate for process 
sampling; however, the physical layout of the equipment within 
the sampling room is not satisfactory. Sample coolers and 
sampling lines, a potential source of radioactivity, are not 
shielded. We believe that additional shielding and possible 
rearrangement of equipment within the sampling room should be 
considered.  

All root valves have been installed; however, the sample lines 
and automatic valves are not installed.  

The system was examined between August 1 and August 7, 1974 and 
was found to be 40 percent complete.  

A.1.p Steam Generator Blowdown 

1. Description 

Blowdown from all four steam generators passes to the blowdown 
flash tank. The flashed vapor is discharged to the atmosphere 
while the condensate drains by gravity through a service water 
discharge line into the circulating water discharge canal.  

If drains from the blowdown tank are contaminated, the blowdown 
tank drains may be diverted to the radwaste disposal system at 
Unit 1 for processing.  

2. Evaluation 

The steam generator blowdown system as presently installed .is 
sufficient to handle non-contaminated blowdown to maintain boiler 
water chemistry.  

Experience with this type of steam generator indicates that 
primary to secondary leaks occur regularly. Contamination of the 
blowdown is therefore expected during normal plant operation.  
The present blowdown system (Unit 1) cannot be relied upon by 
Unit 3 to process contaminated blowdown wastes.  

Unit 3 as presently constructed has no provisions for the 
treatment of contaminated steam generator blowdown.  

This system was examined between July 17 and July 24, 1974 and 
was found to be 80 percent complete.  

A.1.q Containment Leakage Rate Test And Pressurization System 

1. Description 

The leak rate test and pressurization system is designed to 
ensure the leaktight integrity of the containment. The system is
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used to verify that the potential leakage from the containment is 
maintained within acceptable values.  

The major equipment used are the air-dryer, oil separator, 
aftercooler, and air compressor assemblies. These are mounted as 
portable units.  

The reactor containment and its components have been designed so 
that periodic integrated leakage rate testing can be conducted at 
a test pressure corresponding to the calculated peak incident 
pressure. Penetrations, including personnel and equipment 
hatches, airlocks, and isolation valves, have been designed to 
provide individual leak testing at calculated peak incident 
pressure.  

2. Evaluation 

From available information, it is indicated that under the Unit 3 
"turn key" contract, WEDCO will supply the portable equipment 
units as well as temporary piping for preoperational testing.  

A problem may arise during post-operation testing when the 
utility will be obligated to supply the auxiliary equipment 
needed to accomplish the leak testing.  

Provision should be made prior to start-up for the rental or 
purchase of the required equipment.  

Construction had not yet been started on this system and is 
therefore 0 percent complete.
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A.2 Mechanical Systems 

A.2.a Main Steam System 

1. Description 

The main steam system conducts steam in a 28 in. pipe from each 
of the four steam generators within the reactor containnent 
through isolation valves and nonreturn valves to the turbine stop 
and control valves. The isolation and nonreturn valves are 
located outside the containment. The four lines are 
interconnected at the turbine. The system is classified as 
Class I for seismic design up to and including the isolation 
valves.  

Steam is taken from the main steam lines ahead of the turbine and 
supplied to the reheaters, main boiler feed pumps, main holding 
and. hogging ejectors, and the gland steam system. Excess steam 
generated by the reactor coolant system can be bypassed from the 
four 28 in. main steam lines ahead of the turbine stop valves 
directly to the condensers by means of two 20 in. main steam 
bypass lines. One bypass line runs on either side of the 
turbine. From each 20 in. line, six 8 in. lines are led to the 
condenser through control valves for the purpose of dumping steam 
during startup, cooldown, turbine trip, and electrical load 
rejection.  

If the condenser heat sink is not available during a turbine 
trip, excess steam, generated as a result of reactor coolant 
system sensible heat and core decay heat, is discharged to the 
atmosphere.  

2. Evaluation 

This system was surveyed on July 2, 1974. All equipment has been 
set, bolted, aligned, and grouted. Hanger installation, 
including seismic restraints, is approximately 90 percent 
complete, based on a visual inspection with the aid of partial 
system isometrics. Main steam hangers Nos. 1 through 4 have not 
been installed in the containment area, and seismic restraints 
are still being installed in the turbine area. In addition, 
travel stops remain in all variable and constant spring supports; 
and these hangers have not been set for cold load.  

Piping erection is essentially complete (98 percent), with a few 
minor exceptions. Steam trap stations have not been installed in 
the turbine area and minor trim-out of the system remains 
(nipples and caps). The exhaust ducts from the boiler feed pump 
turbines are not installed. NRV's in the steam feed lines from 
the reheaters to the boiler feed pump turbines are wired and 
piped. All HP turbine drains are run as far as the control 
valves, but no connections have been made to the north condenser 
(No. 33) wall. Cross-under drains have been run to the heater 
drain tanks. No piping has been run for cooling to the main 
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steam containment penetrations. Safety valve vent stacks must be 
angle cut above the auxiliary feed pump building roof. All main 
steam drain traps in the auxiliary boiler feed pump building are 
installed. No steam drain traps in the turbine building are 
installed.  

Instrument connections are all valved or plugged; however, tubing 
to in-line instruments is incomplete. Two TE's are connected on 
the MS lines upstream of the HP turbine. The instrument tubing 
for the air ejector steam PCV valves is not connected. This is 
.also the case for the reheater steam PCV's on the west side of 
the turbine room. The reheater PCV's on the east side of the 
turbine room are tubed and wired.  

Springs for main steam safety valves (MS45 through MS49) on each 
of four leads have not been installed. Valve extension stem 
protectors for all rising stem operators are not installed.  
Packing for all trim valves should be tightened.  

Visual inspection of all welds indicates 100 percent completion 
with good workmanship.  

Stress relief of the main steam piping is in progress within the 
containment structure and appears to have been completed in other 
areas.  

Insulation is 15 percent complete.  

Valves are accessible from structural platforms. Chain operators 
or extension stem operators may be required in a few cases.  

Discharge piping from atmospheric dump valves PCV-1134, 1135, 
1136, and 1137 is not a straight run to the roof of the valve 
house. These valves are the only means of decay heat control and 
removal when the main condensers are unavailable. Based upon 
difficulties elsewhere with power relief and decay heat valves, 
it is strongly recommended that the supports for these discharge 
lines be checked against loads and movements resulting from 
maximum valve flow capability.  

Atmospheric dump valve PCV-1135 interference items: 

1. The valve inlet flange is resting against a steel deck 
platform.  

2. There is presently no access platform installed for 
access to the valve positioner. Valve PCV-1135 is 
presently unsupported - the adjacent deck grating is in 
the way. The other three atmospheric dumps are 
supported off the main header itself.  

It should be verified that the main steam safety valve discharge 
piping extends into the vent pipe sufficiently to prevent blow
back into the valve house (auxiliary feed pump house).
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There is only one access - egress (ladder way) from the steam 
valve house. We recommnend that an emergency exit ladder from the 
top floor to the bottom be installed to prevent personnel from 
being trapped in the event of a steam leak.  

High ambient temperatures in the auxiliary boiler feed pump house 
may occur in the steam valve house during warm weather as a 
result of heat from the main steam lines. Three small fans are 
presently installed in the roof. Very high temperatures, such as 
experienced at other sites, could result in access limitations 
and the possibility of equipment problems on upper levels. Fan 
capacities should be reviewed.  

Steam and feed piping in the turbine building is loosely hung, 
i.e., spring hangers and rod hangers are used. Past experience 
indicates that these lines could develop vibration or movements 
during normal and transient operation that could require dynamic 
restraints on the piping. In particular, main steam, heater 
drains (first and second point drains to the condenser), steam 
dump lines to the condenser, and feed pump recirculating lines 
should be reviewed or observed during testing for additional 
restraints.  

The main steam isolation valves used on this plant are similar to 
those which have experienced problems in other plants. The 
valves should be evaluated to determine if previous problems have 
been eliminated by design or by proper manufacturing and 
installation.  

We estimate the overall system to be approximately 95 percent 

complete.  

A.2.b Condensate and Boiler Feed Pump Suction 

1. Description 

The condensate system transfers condensate and low pressure 
heater drains from the condenser hot well through five stages of 
feedwater heating to the suctions of the steam generator feed 
pumps.  

Three 1/3 size condensate pumps take suction from the bottom'of 
the condenser hot wells and discharge the condensate through 
three steam jet air ejector condensers and one gland steam 
condenser.  

The condensate then flows through the tube sides of three 
parallel strings of two LP feedwater heaters and in parallel to 
the remaining three strings of three LP heaters. A bypass is 
taken to the flash evaporator for cooling the product. After the 
feedwater heaters, the three condensate lines join into a common 
header. The heater drain pump discharge enters this header and 
then continues on to the suction of the steam generator feed 
PUMPS-
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The condensate makeup and surge systems, by operating to maintain 
normal water level in the condenser hot well, will ensure a 
reserve of condensate for the auxiliary feedwater pumps to hold 
the plant at hot shutdown for 24 hours following a trip at full 
power.  

2. Evaluation 

A field survey of system installation from the condenser hotwell 
to the suction of the boiler feed pumps was made on July 3 and 4, 
1974. This survey included a review of all main system piping, 
the makeup system, the seal water system, and other auxiliary 
systems associated with the condensate system. The systems were 
found to be essentially, complete in installation except for the 
following: 

a. Condensate pump No. 31 has been removed and returned to 
the vendor. This pump failed while being used as a 
source of flushing water.  

b. Except at the condensate storage tank and a portion of 
piping at the flash evaporator, the system has not been 
insulated.  

c. Instrument air is not yet connected to a number of 
control valves (4 noted), 

d. A few minor items, such as the relief valve at the flash 
evaporator condensate outlet and the pressure-vacuum 
relief valve at the condensate storage tank.  

This system is estimated to be 80 percent complete.  

A.2.c Boiler Feedwater and Auxiliary Feedwater System 

1. Description 

Main Feedwater System 

Two half-size steam driven main feedwater pumps increase the 
pressure of the condensate for delivery through one stage of 
feedwater heating and the feedwater requlating valves to the 
steam generators.  

The two main feedwater pumps operate in series with the 
condensate pumps discharging through check valves and motor 
operated gate valves into a common header. The feedwater then 
flows through the three parallel, high pressure feedwater heaters 
and flows into a common header. Four parallel 18 in. lines, 
containing the feedwater metering and requlating stations, feed 
the four steam generators.  

Shutoff valves at the inlets and outlets of the feedwater heater 
trains are provided to permit a heater train to be taken out of 
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service. Bypass lines are provided around the heaters to allow 
operation when a heater is out of service for maintenance.  

Auxiliary Feedwater System 

The auxiliary feedwater system supplies high pressure feedwater 
to the steam generators in order to maintain a water inventory 
for removal of heat energy from the reactor coolant system by 
secondary side steam release in the event of inoperability of the 
main feedwater system. One system utilizes a steam turbine
driven pump, with the steam capable of being supplied from two of 
the steam generators. This system supplies 800 gpm of feedwater 
(200 gpm to each steam generator). The other system utilizes two 
motor-driven pumps, each with a capacity of 400 gpm. The 
discharge piping is arranged so that each pump supplies two steam 
generators.  

The water supply source for this system is redundant. The main 
source is by gravity feed from the condensate storage tank. This 
tank is sized to meet the normal operating and maintenance needs 
of the turbine cycle systems. However, a minimum water level 
will be maintained, equivalent to the steam generation due to 24 
hours of residual heat generation at hot shutdown conditions.  

A point for connection to the pumps from an alternate supply of 
water is provided for long-term cooling. This supply is from the 
1.5 million gallon tank for plant storage of city water.  

2. Evaluation 

Main Feedwater System 

The main boiler feed pump discharge piping was traced on July 2, 
1974 from the reactor containment wall to the discharge 
connections of the main boiler feed pumps.  

Connections for cooling air are provided on the containment 
penetrations but no piping is connected or in place for this 
service. Valving is present on the instrumentation connections 
but no instrumentation is installed on the boiler feed pump 
discharge piping in the auxiliary boiler feed pump house.  

At El. 32 ft-6 in. of the pump house, drains at the low points of 
the feedlines terminate at the floor and will have to be raised 
to run piping to a floor drain.  

All piping is permanently supported but there is no insulation on 
any piping. Temperature elements are installed in the boiler 
feed discharge piping near the containment wall.  

Lines have been run from the boiler feed discharge to the drain 
collecting tank and the control valves on these lines are tubed 
and wired.
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It is estimated that the system is 95 percent complete.  

Auxiliary Feedwater System 

Both motor-driven auxiliary feedwater pumps and the turbine
driven auxiliary feedwater pump have been set, aligned, and 
grouted. Pump trim, including vents and drains, is complete.  

Hanger installation, including seismic restraints, is essentially 
complete. Work is currently in progress on the hangers for the 
small field run drain lines, with completion imminent. In one or 
two cases temporary steel has been used to support piping during 
erection and will have to be removed.  

Manual, control, and trim valves are complete, with the minor 
exception of two 3/4 in. drain valves upstream and downstream of 
PCV-1123.  

Welds are complete and radiographed, based on a visual inspection 
of the complete system.  

In-line and remote instruments have been installed and mounted 
except for FT-1200 through 1203 and FI-1200 through 1203 
associated with flow elements FE-1200 through 1203.  

The instrument air supply, including the header, to all pneumatic 
instruments is not installed.  

There is good access to all instruments and valves from existing 
structural platforms and concrete floors.  

The steam trap piping on the turbine bowl drain for the turbine 
driven auxiliary feed pump requires modification to prevent water 
from accumulating in the turbine bowl.  

It is estimated that this system is 95 percent complete.  

A.2 .d Extraction Steam 

1. Description 

Steam from six extraction openings in the turbine casings is 
piped to the shells of the three parallel strings of feedwater 
heaters. The first point extraction originates at the high 
pressure turbine casing and supplies steam to the shell of the 
No. 6 (high pressure) feedwater heater. The second point 
extraction originates in the high pressure turbine exhaust piping 
ahead of the moisture separators, and supplies steam to the No. 5 
(low pressure) feedwater heater. The third, fourth, fifth, and 
sixth point extractions all originate at the low pressure turbine 
casings and supply steam to the No. 4, No. 3, No. 2 and No. 1 
(all low pressure) feedwater heaters, respectively.
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To prevent turbine overspeed from backflow of flashed condensate 
from the heaters after a turbine trip, nonreturn valves are pro
vided in all but the two lowest pressure extraction steam lines.  
The nonreturn valves are equipped with a balancing counterweight 
and are air cylinder operated valves which are closed 
automatically upon a signal from the turbine trip circuit. The 
low pressure fifth and sixth point extraction lines are located 
entirely in the condenser shells and do not contain nonreturn 
valves.  

2. Evaluation 

This system was checked on July 8, 1974.  

All piping in this system has been run; however, the required 
insulation is not yet installed. The piping is permanently 
supported.  

Level controllers LC 1145, 1148, 1151, and 1154 are wired and 
valved. Pressure indicators PI 1103, 1106, 1109, and 1112 are 
installed on the piping.  

Pressure transmitters (PT) are connected at the neck heaters but 
not on the heaters in the heater bay. All extraction NRV's are 
wired and piped.  

The drain piping running from the extraction lines to the No. 36 
heaters is unsupported.  

There is a valving setup for a trap on the extraction line to the 
flash evaporator that is not shown on the flow diagram. There 
are no traps and associated piping presently installed on any of 
the extraction steam lines.  

Aside from insulation and traps and associated drain lines, the 

extraction system is essentially complete.  

It is estimated that the system is 95 percent complete.  

A.2.e Flash Evaporator System 

1. Description 

A flash evaporator provides distillate for makeup water to the 
reactor coolant system and the condensate system.  

2. Evaluation 

A field survey of the system was made on July 16, 1974. The 
status of the system was found to be as follows: 

a. The brine recycle and drains systems are installed and 
permanently supported. Lines have not been insulated.  
Pumps are permanently mounted and wired. Three control
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valves (LCV-1142, 1141, and PCV-1134) require instru
mentation hookup.  

b. Vent condensers on top of the unit have not been 
installed but are on top of the unit. Piping from the 
service water has been run to spool pieces (in lieu of 
condensers) and the outlet is run to upstream of FCV
1127. Piping from the condensers to the vacuum pump and 
the pump discharge has not been run. Shell side piping 
for the vent condensers has not been run. The vacuum 
pump is installed and wired.  

c. The acid tank and pump are installed on the 15 ft-0 in.  
level. The pump motor has been wired. No piping has 
been run for this system.  

d. Distillate pumps have not been installed and no piping 
for the distillate system has been run.  

e. It is estimated that the system is 75 percent complete.  

A.2.f Feedwater Heater Drains and Vents System 

1. Description 

This system consists of a heater drain tank, two half-size heater 
drain pumps, and related valves, piping, electrical equipment, 
and controls.  

2. Evaluation 

A system survey was performed on July 12, 1974.  

The piping is essentially complete except for the normal drain 
piping from No. 33 heater to No. 32 heater and relief valve 
discharge piping on six heaters (35A, 35B, 35C, 36A, 36B, and 
36C).  

Tubing and actuators are not attached to flow control valve FCV 
1127A in the discharge of drain pump No. 32. FCV's 1204 and 
1205, which control the flow of seal water to the drain pump 
suction lines, must be wired and tubed.  

Flow Elements FE1204 and FE 1205, which record the flow of seal 
water to the pump suctions, must be valved and tubed.  

No discharge piping has been run from the relief valves on the 
heater drain tank. The LC's on the heater drain tank must be 
wired and tubed.  

Level control valves LCV 1138, 1136, and 1134 controlling 
emergency drain flow from heaters 32A, B, and C to condensers 
Nos. 33, 32, and 31, respectively, are installed backwards in the 
lines. The valves are flanged and therefore can easily be
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reversed. The wiring and tubing attached to the valves is 
complete and must be redone.

The installed piping is permanently supported; however, none of 
the piping is insulated. All heater level controls are wired and 
piped. The following level controls have been added: 

a. LC 1154, 1155, and 1156 to the control standpipes of 
heaters 33A, B, and C, respectively.  

b. LC 1151, 1152, and 1153 to the control standpipes of 
heaters 34A, B, and C, respectively.  

C. LC 1148 ,1149, and 1150 to the control standpipes of 
heaters 35A, B, and C, respectively. 

1 

d.. LC 1145, 1146, and 1147 to the control standpipes of 
heaters 36A, B, and C, respectively..  

We believe that a steam erosion problem may occur with the piping 
downstream of the following control valves during operation: 

a. LxCV's 1118A, 1119A, and 1120A - emergency drains from 
heaters 33A, B, and C, respectively.  

b. LCV's 1121A, 1122A, and 1123A -emergency drains from 
heaters 32A, B, and C, respectively.  

C. LCV's 1127B, C, and D - emergency drains from the heater 
drain tank.  

d. LCV's 1138, 1136, and 1134 - emergency drain piping from 
heaters 32A, B, and C, respectively.  

Erosion of the pipe may take place because of the two-phase flow 
present in these lines as the drains flash into the condenser.  
We recommend straight runs of pipe downstream of these valves.
Investigation of the pipe schedule downstream of these valves 
must also be done to ensure that the pipe is heavy enough to 
withstand the erosion. It is noted, however, that stainless 
steel elbows were used downstream of the heater drain control 
valves.  

The heater drain lines do-not appear to be in accordance with 
Paragraph F6, Section 3, Page 3.05 of the Westinghouse Power 
Plant Design Manual. A separate line should be provided to carry 
heater drains to the condenser in an emergency. This is a prime 
concern in that separate drains minimize the possibility of water 
induction into the turbine in the event of turbine trip or other 
system failure.  

The No. 31 and No. 32 heaters in the condenser necks both have 
level control valves in -the drain lines and operate with a 
regulated water level. This is not in accordance with present
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Westinghouse design procedure for prevention of water induction 
but has apparently been approved for this unit due to the fact 
that the heaters contain drain coolers which require level to 
function properly.  

This system is estimated to be 95 percent complete as installed.  
If changes to the piping are required downstream of the heater 
drain control valves, the system is estimated as 40 percent 
complete.  

A.2.g Moisture Separator Reheater Drains and Vents System 

1. Description 

As moisture is taken from the heated steam in the moisture 
separators, it is piped to drain tanks from which it normally 
drains to the heater drain tank. In the event of high level in 
the moisture separator drain tanks, control valves open to dump 
the drains to the drain collecting tank.  

Moisture from the heating steam in the reheater is collected in 
reheater drain tanks and piped to the No. 36 heater. In the 
event of high level in the reheater drain tanks, control valves 
open to carry these drains to the condensers.  

2. Evaluation 

A field survey of system installation was made on July 10 and 11, 
1974. The status of systems was found to be as follows: 

Moisture Separator 

Drain piping from the moisture separator reheater to the drains 
collecting tank and the heater drain tank is installed and 
supported in its entirety. The required insulation has not been 
installed. LCV-1110 at the drains collecting tank has had its 
optional handwheel removed because of interference with an 
adjacent control valve. Level controls and gauges associated 
with the main steam drain tanks will be difficult to observe and 
maintain because of their location. Pressure indicators have not 
been installed on the moisture separators.  

Reheater Drains and Vents 

Drains from the reheaters to the condenser are installed and 
supported in their entirety. Lines running to H.P. heaters 
Nos. 36A, B, and C are partially run upstream of the LCV manifold 
and are presently being worked on. The manifold and line to the 
H.P. heaters are installed and supported for the west bank of 
reheaters only. Valves at the heater require a stem protector.  
Reheater scavenging steam has been installed.

III.A.2-10



Indian Point 3 

The design of this system is questionable. The reheater drain 
piping contains long runs of manifold piping. We recommend 
further investigation of this system.  

A.2.h Boiler Feed Pump Turbine Steam Lines, 
Drains and Vents 

1. Description 

Drains from the main boiler feed pump turbines are trapped and 
piped to the boiler feed pump turbine drip tank. Drain pumps 
take suction from the tank and pump the drains to the drain 
collecting tank. The drain collecting tank is then drained to 
condenser No. 31.  

2. Evaluation 

A field survey of this system was performed on July 11, 1974.  

The main boiler feed pumps are in the process of being piped up 
and aligned. Turbine drain piping to the boiler feed pumps 
turbine drip tank has not been installed. Drip tank 
instrumentation has been installed. Discharge piping frcm the 
drip tank drain pumps is in place, supported, and run to the 
drains collecting tank. Drain pump suction piping has not been 
run and all piping is uninsulated. We estimate this system to be 
approximately 30 percent complete.  

A.2.i Condenser Air Removal and Water Box Priming System 

1. Description 

One four-element, two-stage air ejector with separate 
intercondensers and common after condensers is provided for each 
main condenser. For normal air removal, one air ejector unit is 
required per condenser. The ejectors take steam through a 
pressure reducing station from main steam. In the event of a 
steam generator leak and subsequent presence of radioactive 
contaminated steam in the secondary system, the radioactive 
noncondensable gases which concentrate in the air ejector 
effluent will be detected by a radiation monitor which will 
automatically divert the exhaust gases from the vent stack to the 
reactor containment.  

For initial condenser shell side air removal, three noncondensing 
hogging ejectors are provided, each having a capacity of 900 cfm.  
During periods of plant shutdown where decay heat is involved, 
this apparatus may be used. The main ejectors will also be 
operated during decay heat removal to ensure that the effluent is 
monitored for radiation.  

Air ejectors utilizing auxiliary steam from Unit 1 are used for 
priming and removal of air in the condenser water boxes.
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2. Evaluation 

A field survey of system installation was made on July 8 and 9, 
1974. The status of the systems is as follows: 

Water Box Priming 

This system is completely installed from water boxes to priming 
ejectors, including barometric leg to discharge tunnel and 
ejector discharge to atmosphere. The system requires painting.  

Condenser Air Removal 

Piping is installed from the condenser to the hogging jets and 
air ejector. Installation is in accordance with the flow 
diagram. Drain piping from intercondenser and after condensers 
is not installed. Radiation monitor RE-15 is not installed. The 
gland steam exhauster suction piping manifold is installed but 
the connectors to the ejector outlets are not. The exhauster 
discharge and bypass are not installed. A portion of the 
exhauster discharge piping running from the area above the 
exhauster to the pipe tunnel at the northeast corner of the 
turbine building presently is being used as a temporary steam 
supply to the main steam auxiliaries. Piping must be tied to the 
blower discharge and tunnel pipe when the temporary connection is 
no longer required. The exhauster is mounted and must be 
grouted.  

Gland Steam Exhaust to Atmosphere 

The air exhauster is installed on permanent supports adjacent to 
the gland steam condenser at El. 36 ft-9 in. on the east side of 
the turbine-generator building. No piping is installed from the 
condenser to the exhauster or from the exhauster discharge to 
atmosphere. The exhauster is not wired.  

A.2.j Circulating Water System 

1. Description 

Hudson River water is used for the condenser circulating cooling 
water. River water flows under the floating debris skimmer wall 
into six separate screenwells. The water flows through 
travelling screens where the smaller debris is removed. When the 
screens become sufficiently dirty to require cleaning, a pressure 
differential signal is dispatched to the control room and 
cleaning is automatically initiated. Each screenwell is provided 
with stop logs to allow dewatering of any individual screenwell 
for maintenance purposes.  

The water from each individual screenwell flows to a motor 
driven, vertical, mixed flow condenser circulating pump. Each of 
the six condenser circulating pumps provides 140,000 qpm and 
21 ft TDH when operating at 292 rpm and each is located in an
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individual pump well, thus tying a section of the condenser to an 
individual pump. The circulating water is piped to the 
condensers and is discharged back into the river through a 
thermal discharge dispersion arrangement designed to minimize 
recirculation and thermal effects. To protect the travelling 
screens against ice during freezing water conditions, warm 
dis charge water from the condenser may be recirculated ahead of 
the screens to raise the inlet water temperature. Radiant 
heaters are also supplied for the screens.  

2. Evaluation

The circulating water system was surveyed on July 31, 1974.  

Circulating Water Pumps Nos. 31, 33, and 341 are installed and can 
be operated.  

Pumps Nos. 32, 35, and 36 are missing. One of these pumps is 
being used in Unit 2 and the other two pumps are being repaired.  

The recirculation lines from the pump discharges back to the 
screenwell have not been installed.  

The system is estimated to be 85 percent complete.  

A.2.k Service Water and Closed Loop Cooling Water System 

1. Description 

The service water system is designed to supply cooling water from 
the Hudson River to various heat loads in both the primary and 
secondary portions of the plant.  

The system also provides water required for cleaning the 
traveling screens and raw water makeup to the flash evaporator.  

Six identical vertical pumps supply ser-vice wat er to two 
independent discharge headers, each header being supplied by 
three of the pumps. Each header is connected to an independent 
supply line. Either of the two supply lines can be used to 
supply the essential loads, with the other line feeding the 
nonessential loads. The essential loads are the -containment 
ventilation cooling coils, the containment ventilation fan motor 
coolers, instrument air compressors, turbine lube oil, boiler 
feed pump lube oil, the seal oil coolers, and the diesel 
generator coolers.  

The nonessential loads in the secondary plant are the component 
cooling heat exchangers and the remaining steam generator plant 
services. By manual valve operation, the essential loads can be 
transferred to the supply line carrying the nonessential loads 
and vice versa.
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Three backup service water pumps provide cooling water from the 
discharge canal for the essential loads in the unlikely event 
that a storm driven vessel damaged the service water intake 
structure.' 

The water in the closed loop cooling system in the secondary 
plant is used for cooling the boiler feed pump pedestals, 
condensate pump motor bearings, heater drain pump heat 
exchangers, jackets and motor bearings, the station air 
compressor, the sample coolers, the feedwater pump, and turbine 
lube oil coolers. The cooling water is circulated to these 
services by means of the closed cooling system circulating pumps.  

2. Evaluation 

Service Water (River Water) 

These systems were surveyed on July 11, 1974.  

The service water system for the conventional (turbine) plant is 
completely piped and instrumented. All connections have been 
made at the equipment with the exception of the piping into and 
out of one of the hydrogen coolers.  

None of the piping is yet anti-sweat insulated, but all piping is 
permanently supported.  

The service water lines at the screenwell are electrically traced 
and insulated.  

Because of the fact that pumps No. 32, No. 35 and No. 36 are off 
site (one pump is being used in Unit 2 and two pumps are at the 
factory for rework), the service water piping to these pumps is 
disconnected. One exciter cooler is not installed and a '12 in.  
relief dump valve to the discharge tunnel is missing.  

Cooling Water (Fresh Water) 

The cooling water system is complete, with the exception of the 
piping between the head tanks and the chemical tank coolers and 
the piping to the exciter. None of the pipe is sweat protected 
or wrapped. The piping is permanently supported, with the 
exception of the piping at the isolated phase bus duct coolers.  
No cooling water connections have been made at the exciter.  

Instrumentation is complete.  

This system is estimated to be 98 percent complete.  
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A.2.l Station Air System 

1. Description 

Service air for general use in Unit 3 is provided by one 650 cfm 
reciprocating type compressor which normally delivers air at 
100 psi.  

The compressor delivers air to a receiver from which a header 
delivers air for station service purposes to the containment, 
turbine building, and primary auxiliary building.  

There is a connection from the station air system to the 
instrument air system through an air dryer arrangement as a means 
of backup for the instrument air system.  

2. Evaluation 

The station air compressor is completely piped and instrumented.  
The compressor appears to be in good condition and all piping is 
permanently supported.  

The air headers are run in the turbine building and the 
containment. Root valves on the air lines are missing in the 
containment and the waste pit. No air piping has been run in the 
auxiliary boiler feed pump house.  

This system is estimated to be 85 percent complete.  

A.2.m Extraction Steam Trap System 

1. System Description 

Condensate from the steam in the turbine extraction lines is 
carried through steam traps to the drains collecting tank.  

2. Evaluation 

This system was checked on July 8, 1974. The drip pot 
connections on the extraction line low Doints are valved but no 
traps are present on the extraction lines. No piping has been 
run between these traps and the drain collecting tank.  

This system is estimated to be 10 percent complete.  

A.2.n Main Steam Trap System 

1. Description 

This system consists of a main drain collecting header connected 
to a drain collecting tank which is located at the lowest point 
of the system. Two other headers also drain to the main drain 
collecting header.
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A separate line is also connected to the main drain collecting 
header, with two normally closed valves and a check valve for 
draining to the discharge tunnel when required.  

All the traps that are located in the inlet and exhaust of the 
auxiliary feedwater dump turbine collect drains and dump to a 
sewer. These traps are not provided with a bypass line and 
valves on the inlet and discharge line. This system also has a 
provision to drain gland sealing system drains to the discharge 
tunnel.  

2. Evaluation 

The main steam traps system was surveyed on August 2, 1974.  

About 25 percent of the steam traps are installed.  

The entire system is estimated to be 30 percent complete.  

A.2.o Chemical Feed and Chlorination System 

1. Description 

Chlorine is pumped into the Unit 3 screenwell and is pumped 
through the circulating water system by the circulating water 
pumps. The chlorine is an algicide and biocide which prevents 
the formation and growth of marine organisms in the circulating 
water system and condensers.  

Steam generator water chemistry is maintained within certain 
specified limits. Hydrazine is added to the condensate for 
oxygen control and morphaline is added to maintain the pH at the 
optimum value for the construction materials used for the system.  
Trisodium phosphate is injected into the steam generator through 
the main feedline in the event of residual hardness buildup in 
the steam generator. No other additives are contemplated.  

2. Evaluation 

A survey of the chlorination system was performed on July 26, 
1974. The system is complete in that all piping and 
instrumentation is in place and insulated and the lines have been 
heat traced at the Unit 3 screenwell.  

This is a shared system and the chlorination panel, pumps, and 

timer are located in Unit 2.  

The system is estimated to be 100 percent complete.  

The steam generator chemical feed system was checked on Auqust 7, 
1974.  

The chemical feed tanks and the phosphate and alkali supply tanks 
are located side by side in the auxiliary boiler feed pump house.
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The pumps on the tanks are wired and the tanks are permanently 
mounted. The instrumentation is mounted and the condensate 
supply line has been run from the condensate line to the tanks.  

None of the 3/8 in. and 1/2 in. diameter chemical feed supply 

lines have been run to the condensate lines.  

The hydrazine and morphaline tanks are mounted and the electrical 

connections have been made to the pumps. However, no lines have 

been run to or from the tanks.  

This system is estimated to be 30 percent complete.  

A.2.p Hydrogen and Carbon Dioxide System 

1. Description 

Hydrogen is used for cooling the main generator rotor and 

internals, and the heat removed is transmitted to cooling water 

in the hydrogen coolers mounted in the generator housing.  

Hydrogen is supplied to the generator from a hydrogen storage 

facility located adjacent to the Unit 3 screenwell. An active 

bank of five hydrogen cylinders is normally used for makeup of 

hydrogen leakage in the generator. A reserve bank of five 

cylinders is used in the event of low supply pressure in the 

active bank.  

At present, for filling and purging of the generator, hydrogen is 

available from Unit 2 by means of a cross tie into the Unit 3 

system. Hydrogen may also be supplied by truck.  

Carbon dioxide is used for purging the hydrogen from the 

generator. The carbon dioxide tanks and requlating system are 

located entirely in Unit 2.  

2. Evaluation 

The hydrogen and carbon dioxide systems were surveyed on July 31, 

1974.  

The systems are for the most part complete and the equipment is 

in place and grouted.  

A few items yet to be installed include a 3 in. carbon dioxide 

atmospheric vent line, a 3/4 in. connection at the hydrogen 

pressure control station, and a 2 1/2 in. line from the carbon 

dioxide feed line into the turbine building.  

This system is estimated to be 95 percent complete.
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A.2.q Turbine Lube Oil System 

1. Description 

The lube oil conditioners of the turbine lube oil system clean 

the oil in the main turbine reservoir and the boiler feed pump 

oil console. Oil can be cleaned and transferred by pump to the 

clean and dirty oil storage tanks, the turbine lube oil 

reservoir, and the boiler feed DumD oil console.  

The lube oil flows by aravity over a series of filters in the 
oil 

conditioner where dirt and water are removed from the oil.  

2. Evaluation 

A field survey of system installation was made on July 13 and 14, 

1974. The status of the system is as follows: 

Turbine Lube Oil Reservoir 

All piping connections have been made except the 4 in. line to 

the polishing filters at the main turbine oil conditioner. The 

vapor blower is installed and wired. The discharge piping to the 

atmosphere through the east building wall is also complete. 
The 

figure 8 blank between valves LO-24 and LO-25 on the 3 in. oil 

supply line to the reservoir is not installed. The reservoir 

transfer pump is mounted but must be grouted in place. The 

suction of the pump is run from the reservoir to above floor 

level 15 ft-0 in. and tied to a temporary system. Suction valves 

and piping are not installed. The discharge piping is run excent 

for one weld fit-up above the pump.  

Dirty and Clean Oil Storage Tanks 

The vent and flame arrester is not installed on the clean oil 

storage tank. The oil storage tank transfer and clean-up pump is 

installed and wired but no piping has been run for suction lines 

to the tanks and discharae lines to the boiler feed pump oil 

console and oil reservoir. Fill lines at the tanks have not been 

made.  

Main Turbine Oil Conditioner 

The oil conditioner is permanently installed but no piping has 

been run from the vapor blower or lines to and from the polishing 

filters.  

Boiler Feed. Pump Oil Console 

The vapor blower discharqe line installation is approximately 

15 percent complete. The remainina work includes tie-in to the 

blower and about 60 ft of Dive to discharge above the crane rail 

in the turbine-generator building. The transfer pump is mounted 

and wired but no suction or discharge piping has been run. The
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circulating pump has been removed from its foundation and is not 
in the area. A portion of the suction piping has been run, but 
no discharge piping has been installed.  

Boiler Feed Pump Turbine Oil Conditioner 

The conditioner is mounted on El. 15 ft-0 in. in close proximity 
to the boiler feed pumps. The unit is permanently mounted; no 
piping connections or pipe runs have been made. The blower is 
not mounted on the unit.  

This system is estimated to be 25 percent complete.  

A.2.r Auxiliary Steam System 

1. Description 

Auxiliary steam for Unit 3 is presently supplied by two 
50,000 lb/hr boilers located in Unit 2.  

The steam for Unit 3 is supplied through an 8 in. underground 
line from Units 1 and 2. Steam is supplied to nuclear equipment, 
to the conventional portion of the plant, and for building 
heating throughout the plant.  

In the turbine plant, steam is used by the condenser water box 
priming ejectors, the deicing pump air ejectors, and the clean 
and dirty oil tanks. Steam is also supplied to the following 
nuclear equipment: the waste and boric acid evaporator packages, 
the batching mix tank, and the refueling and primary water 
storage tanks.  

Condensate is collected in separate receiver tanks and returned 
to Units 1 and 2 via a 4I in. underground header.  

2. Evaluation 

All equipment and piping have been installed with the exception 
of one condensate return pump. The other major item remaining is 
insulation; approximately 20 percent has been completed.  

In the nuclear areas, several in-line instruments are not mounted 
and a number of supports throughout the system are either loose 
or not installed. A considerable amount of rust was observed on 
the trap assemblies. One valve at the boric acid evaporator is 
not installed.  

We estimate this system to be 95 percent complete.  

A.2.s Emergency Diesel Fuel Oil System 

1. Description
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Fuel oil for the diesel generators is stored in three buried 
tanks located on the east side of the diesel building.. Each tank 
has a 7,700 gal capacity; this is sufficient for 67 hours of full 
load operation of three diesels. There is one common truck hose 
connection and fill line for all three tanks. The overflow from 
any tank will cascade into an adjacent tank. Each tank is 
equipped with a pump, for transfer purposes, that discharges oil 
into either of two headers according to the valve arrangement 
selected. Both headers connect to all three day tanks.  

2. Evaluation 

This system was surveyed on July 23, 1974.  

The diesel generators have been installed, including the 
following equipment furnished by the diesel manufacturers: 
primary and secondary duplex filters, booster pumps, and drain 
pumps.  

The fuel oil day tanks, fuel oil storage tanks, and fuel oil 
transfer pumps are installed.  

A review of the system, utilizing the line isometrics, has 
established that supports and hangers are approximately 90 
percent complete. Only a few anchors and restraints for small 
field run piping remain to be completed.  

Piping furnished by the diesel manufacturer at the diesel engine 
and fuel oil drip tank is complete. The 4 in. fill line to each 
fuel oil storage tank has been completed except for the section 
of line to the parking area, which includes valve DF-1 and the 
tank hose connection. The discharge line from each fuel oil 
transfer pump is complete, including both normal and emergency 
f ill lines to each fuel oil day tank. The 3 in. overflow' line 
from each fuel oil day tank is complete including the overflow 
header to fuel oil storage tank No. 33 and tank overflow lines 
with flanged isolation spools. The discharge line from each fuel 
oil drip tank drain pump is complete to its respective day tank.  
The safety valve discharge line downstream of the booster pump is 
complete to each day tank. The 4 in. mushroom vents from each 
storage tank are incomplete. Each 2 in. mushroom vent from the 
day tank is complete. The drain pump and sounding connection at 
each storage tank are complete.  

In-line, instrument isolation and trim valves are comp~lete with 
the exception of DF-1 in the 4 in. fill line and safety valves 
DF-L4, DF-13, and DF-1L$. Visual inspection of completed welds 
indicated good workmnanship. 1\o insulation or heat tracing was 
present. The followina instrumentation has been installed: LCV
1207 A and B, 1208 A and B, and 1209 A and B. No 'other 
instruments have been installed.
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Valves have been located with good access from existing concrete 
and structural platforms. However, -valve turnkeys for gate 
valves DF-8, 9, 11, and 12 have not been installed.  

We estimate the system to be 95 percent complete.  

A.2-t Emergency Diesel Generator Starting Air System 

1. Description 

The starting air system of each diesel consists of four major 

components: a two stage compressor, an air receiver, a control 

start solenoid valve, and the engine start motors.  

The compressors are two stage, two step unloaded compressors that 

are air cooled. Air is drawn into the LP cylinder via an inlet 

filter; it is compressed and discharged to-the HP cylinder via an 

intercooler. The intercooler is cooled via naturally circulating 
ambient air.  

2. Evaluation 

This system was surveyed on July 18, 1974.  

The three starting air tanks and air compressors have been 

installed; however, the air compressors r 'emain to be qrouted.  

Hanger and restraint installation is 80 percent complete. The 

discharge line from each compressor is essentially complete to 

its respective starting air tank, but is not tied in at air 

compressors No. 32 and No. 33. The equalizing line for the three 

starting air tanks is complete and the six supply lines from the 

starting air tank to the diesel engines are completed. The 

automatic water trap for each starting air tank has been piped 

and run to waste. The supply line from each starting air tank to 

its respective 30 gal ASME air receiver for vent controls has not 

been installed. All in-line, safety, instrument isolation, and 

drain valves have been installed.  

No instrumentation has been installed except that portion 

furnished by the diesel manufacturer.  

We estimate that this portion of the system is 95 percent 

complete.  

Diesel Generator Exhaust 

The three exhaust manifold hood vent blowers have been installed.  

The exhaust silencers are not installed and are lying in the 

yard. The required hangers are not installed. The first 18 in.  

diameter exhaust fabrication and 18 in. expansion joint from each 

diesel has been erected and is temv'orarily supported. The 8 in.  

exhaust hood vent from each diesel has not been installed.
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We estimate that this portion of the system is 10 percent 
complete.  

A.2.u Emergency Diesel Jacket Water Cooling System 

1. Description 

The jacket water system consists of an engine driven pump, an 
expansion/replenishment tank, a cooler, a combustion air 
aftercooler, heaters, and instrumentation.  

2. Evaluation 

This system was surveyed on July 24, 1974.  

The three-jacket water expansion tanks have been set. The 
equipment furnished by the diesel manufacturer (jacket water 
coolers, lube oil coolers, combustion air aftercoolers, jacket 
water pumps, etc.) is mounted. No pipe supports or hangers are 
installed. Jacket water piping has not been installed. The city 
water makeup to the system is piped into the area but not piped 
to the expansion tanks. The service water system has been tied 
into both the jacket water and lube oil coolers at each diesel.  
The piping furnished by the diesel manufacturer is complete. No 
valves are installed. Only that portion of the instrumentation 
furnished by the diesel manufacturer is installed.  

The present state of this system represents less than 5 percent 
completion. However, because of the small size of the system, 
only a few additional man-hours are required to complete it.  

A.2.v Steam Water Analysis System 

1. Description 

The function of the secondary sampling system is to provide 
continuous sampling and analysis of the secondary systems. This 
will ensure the maintenance of proper water chemistry conditions 
in the secondary side piping and equipment.  

The secondary sampling system includes the following sampling 

points: 

System Sample Points 

Main steam (4) Each of the four main steam leads 

Condensate (6) Each condenser hotwell section 

(1) Condensate pump discharge 

Feedwater (1) Outlet of No. 26 feedwater heat
er (HPFW)
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Steam generator blowdown (4) Each blowdown line (System 
Description No. 7) 

Flash evaporator (3) Distillate, brine recycle and 
brine heater drain 

2. Evaluation 

The system was surveyed on August 7, 1974. The analysis panel is 
installed but the tubing is not connected.  

The system is estimated to be 30 percent complete.  

A.2.w Instrument Air System 

1. Description 

Compressed air for all plant instruments and controls is supplied 
by two 225 cfm, nonlubricated cylinder, teflon ring reciprocating 
air compressors. The control air compressors are belt driven by 
motors and are arranged for dual control with automatic loading 
and unloading. Control air is dried and filtered.  

The station air system is connected to the instrument air system 
through an air drying arrangement to provide backup supply for 
the instrument air system.  

2. Evaluation 

The instrument air compressors and air drying equipment are 
permanently mounted and operating. All wiring and piping are 
complete and the piping is permanently supported.  

The air headers are completely piped and permanently hung except 
in the auxiliary boiler feed pump house. This system is 
estimated to be 98 percent complete.

III.A.2-23



Indian Point 3

A.3 Building Service 

A.3.a Yard Work 

A.3.a.1 Yard Sanitary Sewer System 

1. Description 

Sanitary wastes from Unit 3 will be conveyed to the existing 
plant sanitary treatment facility located at the southwest corner 
of.the site.  

2. Evaluation 

This system was checked on July 30, 1974. This system is a 
shared system and the sewage treatment plant located next to the 
turbine building is operating; therefore, it was assumed that all 
of the piping was installed.  

One out of six cleanouts in the yard area has been installed.  

This system is estimated to be 80 percent complete.  

A.3.a.2 Yard Storm Sewer System (Includes Roof Drainage 
and Floor Drains) 

1. Description 

The yard storm sewer system conveys surface runoff, floor, and 
roof drainage to the discharge canal through underground pipe, 
catch basins, and manholes.  

2. Evaluation 

Yard Storm Sewer System 

This system was checked on July 30, 1974. The following comments 
apply: 

a. Manholes Nos. 1, 3, 4, 6, 7, 8, 9, 10, 12, 13, and 14 
have been installed.  

b. Manholes Nos. 2 and 11 have not been completely 
installed; in both cases, the upper portion of the 
manhole and the cover are not in place.  

c. One 6 in. x 6 in. scupper opening at the south end of 
the discharge canal is not installed.  

d. The 18 in. corrugated metal pipe discharge connection 
from manhole No. 3 through the sheet pilings does not 
terminate as shown on a Con Fdison drawing.  

e. The pumpout holes at the north end of the transformer 
pits are about half full of silt and rocks and should be 
cleaned out.
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f. The cover plate has been shown on a Con Edison drawing 
as a perforated plate but is actually a piece of subway 
grating grouted in place and is not easily removable.  

g. The termination of the 24 in. corrugated metal pipe from 
the diesel generator building is supposed to end beyond 
the rip-rap at the discharge canal; however, this pipe 
now ends inside of the rip-rap and should be extended.  

h. All of the piping appears to be installed because the 
ends of the pipe can be seen at the manholes.  

i. Cleanouts, as installed, do not conform to the details 
shown on a Con Edison drawing, The 2 ft x 2 ft x 8 in.  
concrete pad has not been poured.  

j. This system is estimated to be 90 percent complete.  

Roof Drainage System 

a. Piping and roof drains for 3 roof drains for the fan 
house, 2 roof drains for the fuel storage building, and 
2 roof drains for the primary auxiliary building are 
installed.  

b. Two 8 in. cleanouts for this system are installed 
approximately 1 1/2 in. away from a concrete wall, 
making it impossible to use these cleanouts.  

c. A cleanout near column 2-D in the fuel storaae building 
is located in an extremely inaccessible location for 
maintenance.  

d. This system is estimated to be 95 percent complete.  

Floor Drainage System 

a. All of the floor drains are installed; however, a few 
cleanouts have not been installed and some of the 
cleanouts that were installed are missing a plug cover 
plate.  

b. This system is estimated to be 95 percent complete.  

A.3.a.3 Yard Fire Protection System 

1. Description 

This system consists of two electric-driven 1,500 apm fire main 
booster pumps and two electric-driven 100 gTm pressure 
maintenance pumps with associated piping, hydrants, and control.  
The system is supplied from city water, which is taken either 
directly from the 1,500,000 gal water storage tank or from the 
16 in. main connected to the Catskill Water Suplv.  

2. Evaluation 

The yard fire protection system was checked on July 9, 1974, and 
July 10, 1974. The followina comments apply: 

a. Most of the valves and hydrants are not installed. The 
status of buried piping has not been determined.
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b. The screenwell hydrant isolation valve is not installed.  

c. The following hydrants have been installed: Nos. 31, 
32, 33, 35, 36, and 38.  

d. The followinq hydrants have not been installed: the 
hydrant west of the existing sewaae treatment plant and 
Nos. 34, 37, 39, 310, 311, and 312.  

e. The section of piping, including the 4 in. valves, for 
the diesel generator building is installed. However, 
the aasketinq on the flanged connections should be 
checked. The gaskets are dried out and might cause 
leakage problems. Also, the coating and wrapping on 
this section of Ditinq needs to be redone in soots.  

f. A oost-indicator valve located next to the auxiliary 
station transformer does not appear in this location on 
a Con Edison drawing.  

a. The two 10 in. gate valves (IFM-1) which connect to the 
existina fire protection loops were not checked because 
thev are located inside of Unit 1. A Con Edison field 
enaineer indicated that these valves were installed.  

h. Valve boxes and extension stems have not been installed 
on any valves, except at hydrant No. 35 in the 
transformer yard. Also, bumper guards have not been 
installed at any of the hydrants or post-indicator 
valves.  

i. The yard fire protection system is approximately 

25 percent comolete.  

A.3.b Containment Building 

A.3.b.1 Containment Buildina and/or Primary Auxiliary 
Building Exhaust System (inclutdes ourge makeup 
air system) 

1. Descriotion 

The containment purge system is operated following reactor 
shutdown to reduce radioactivity in the containment atmosphere to 
levels permittina lona term personnel access. The system 
exhausts air from the containment, diluting it with outside air 
as reauired before discharaing it to the atmosphere. Outside air 
is simultaneously drawn into the containment to assist in 
reduction of the containment atmosoheric activity. During the 
purging operation, the containment at~nosphere is continuously 
recirculated to reduce activity levels and to assure a high 
degree of mixing. The level of activity discharged from the 
plant, using time averaging techniaues, will be at or below the 
tolerance levels permitted by 10CFR20.
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During purging, system operation, for containment atmospheric 
cleanup, outside air is tempered as necessary and supplied to the 
containment. At the same time, recirculation through one of the 
shielded iodine removal units continues to reduce the iodine 
activity in the containment atmosphere, Air is simultaneously 
exhausted from the containment by one of the purge and dilution 
exhaust fans.  

2.- Evaluation 

The makeup air system was checked on July 19 and July 20, 19714.  
The following comments apply: 

a. The ductwork between the unit and the containment is not 
installed.  

b. The outside air louver, damper and damper motor have not 
been installed.  

C. The insulation inside the unit is damaged and must be 
repaired.  

d. The fan and motor bearings have rust deposits and 
require maintenance.  

e, The supply duct system inside the containment building 
does not have all the'supply oarilles or flow control 
valves (FCV).  

f. Approximately a 20 ft length of rectangular ductwork 
with two 90 degree elbows is installed in place. of the 
21$ in. diameter straight circular duct.  

g. Additional balancing dampers may be required for final 
air balancing of this system.  

h. Steam supply and condensate return, trap and drip 
assembly is not installed.  

i. This system is approximately 55 percent complete.  

The automatic controls were che cked on August 1, 19714. The 

following comments apply: 

a. About 25 percent of the instrumentation has been 

installed.  

b. The quality of installation work is good.  

C. The accessibility of instrumentation is good.  

d. The tubing hookup has not bee~n completed.  

e. No instrument wirina has been completed.
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f. The instrument air supply has not been installed.  

The containment building and/or primary auxiliary. building 
exhaust system was checked on July 19 and 20, 1974. The 
following comments apply: 

a. Fans No. 31 and No. 32 are not located in accordance 
with the latest issue Con Edison drawings. They are 
shifted north from where shown on the drawings.  

b. In the air-handling unit as shown on Con Edison 
drawings, the filter sections, dampers and damper 
motors, instrument panels, etc., are missing; only fans 
are installed. The system is only partially complete at 
this stage.  

c. This system is approximately 40 percent complete. (This 
does not include ductwork within the primary auxiliary 
building.) 

A.3.b.2 Containment Building - Air Recirculation Cooling and 
Filtration System 

1. Description 

The reactor containment ventilation" system is a closed self
contained air recirculation system that does not introduce any 
outside air to the containment during reactor operation. Except 
for infrequent cases which may require air release due to 
unexpected leaks from the penetration pressurization system, the 
system does not exhaust any containment air to the atmosphere 
during reactor operation. Following a loss-of-coolant accident, 
the recirculation system, which is equipped with cooling 
equipment, would function to control the containment atmosphere 
temperature and pressure.  

The reactor containment ventilation recirculation system consists 
of five air handling units located in the space between the 
containment wall and the secondary shielding (crane supPort 
wall). Each unit draws air from the containment atmosphere and 
discharaes to a common header, from which it is distributed 
through ductwork to the individual areas. Air will never be 
drawn directly into the unit from inside the shield wall. Unit 
heaters areprovided to maintain a minimum temperature of 500F in 
the winter inside the containment Ourina periods of prolonged 
shutdown.  

2. Evaluation 

The system was checked on July 23 and July 28, 1974. The 
following conrnents apply: 

a. Approximately 70 percent of the ductwork is installed.
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b. Many of the branch ducts do not have volume dampers.  
/ This may present a problem when balancing the system.  

c. None of the units has been grouted between the floor and 
the bottom support structural members. In many cases, 
there is at least a 1/2 in. opening.  

d. The casketinq around a few of the access doors into the 
plenum casings and fan housings is missing or loose and 
should be replaced.  

e. The HEPA filters, charcoal filters and moisture 
eliminators have not been installed.  

The controls were checked on July 31, 1q74. The followina 
comments aply: 

a. The instrumentation is 95 percent complete.  
b. The quality of the installation work is aood.  
c. The accessibility of the instrument is cood.  
d. The tubin hookup is 95 percent complete.  
e. The instrument wiring is complete.  
f. One pneumatic damper operator is missing on 

Fan No. 31.  
g. The fire detection and water spray system to the 

charcoal filters is comolete.  

This system is estimated to be 70 Percent comolete.  

A.3.b.3 Containment Building-Iodine Filter and Fan Units 

1. Description 

Two separate 8,000 cfm iodine removal units are orovided inside 
the containment, each consisting of a direct driven centrifugal 
fan and a shielded filter oack. The filter oack includes a 
prefilter, high efficiency particulate air filter, and standard 
activated charcoal filters.  

These two units are used to clean uo the containment atmosphere 
Prior to entry. They are designed to control the airborne 
radioactivity with 1.0 percent defective fuel and permit "full 
power" access to the containment building for a minimum of 
2 hours per week. With the units in service and prior to entry, 
the containment radio-gas and particulate monitor will be read to 
determine when the activity in the containment atmosphere has 
been reduced to acceptable levels.  

2. Evaluation 

The system was checked on July 13, 1974. The following corments 
apply:
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a. Both fans have been installed and wired. One vibration 
isolator has not been installed.  

b. The inlet and discharge flexible connections for both 
fans have not been installed.  

c. The fan intake plenums are in place but have not been 
bolted to the floor slab4 Also, a Con Edison drawing 
indicates a 4 in. slab under the fan plenum; the plenums 
are presently mounted on angle legs.  

d. The ring flange on the fan discharge transition sections 
has not been installed.  

e. The offset section between the intake plenum and the 
27 in. x 16 in, duct section at the filter assembly has 
not been installed.  

f. None of the rectangular flanged sections are gasketed.  
The upper flanged sections on the 20 in. round discharge 
ducts are gasketed.  

g. The 16 in. x 30 in. access doors into the filter plenum 
are not gasketed4 

h. A 26 in. section underneath the stainless steel 
perforated section in the filter plenum is open.  

i. None of the filters (roughing, HEPA, or charcoal) have 
been installed. However, the filter racks have been 
installed and gasketed or sealed as necessary.  

j. Several duct support (D.S.) sections have not been 
installed.  

k. The 27 in. x 16 in. offset sections for both fan intake 
sections have not been installed.  

1. A potential maintenance problem exists with the removal 
of the charcoal section. The plenum section on the 
downstream side has to be unbolted each time the filter 
section is removed and then rebolted and resealed with 
silicone sealer.  

m. This system is approximately 80 percent complete.  

The automatic control system was checked on July 26, 1974. The 
following comments apply: 

a. All instrumentation has been installed.  

b. The quality of installation work is good.  

c. The accessibility of instrumentation is good.
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d. The tubing hookup is complete, 

e, The instrument wiring is complete.  

f. The system has been completed except for the filters.  

A.3.b.4 Containment Building-Control Rod Drive Vent System 

1. Description 

This system is comprised of four axial flow fans. Each fan takes 
suction through suitable duct work on the control rod drive 
mechanism shroud and each discharges vertically into the 
containment volume above the operating floor* The top of the 
control rod drive mechanism shroud is open and the cooler 
containment air is drawn in by the fans. The actual cooling of 
the circulated air is by the containment recirculation fan units.  
The control rod drive vent fans are designed to keep the coil 
stacks at or below their maximum operating temperature.  

2. Evaluation 

This system was checked on July 23, 1974.  

The fans and associated ductwork and the instrumentation have not 
been installed. Therefore, the completion of this system is 
0 percent.  

A.3.b.5 Containment Building-Pressure Relief System 

1. Description 

The pressure relief system is used for reducing any normal 
(nonaccidental) overpressure in the containment building, during 
power operation, as a result of weld channel and containment 
penetration pressurization system leakage, temperature changes, 
steam leaks, etc.  

2. Evaluation 

This system was checked on July 23, 1974. The following comments 
apply: 

a. The 12 in. duct through the containment wall has been 
installed, as well as the three isolation valves.  

b. The ductwork from this 12 in. duct to the pressure 
relief fan has not been installed. The openings in the 
concrete floor slabs within the fan house are not 
sleeved.  

c. The fan is in place but not permanently mounted.  

d. This system is approximately 40 percent complete.
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A.3.b.6 Dilution Fan 

1, Description 

The dilution fan works in conjunction with any ventilation system 
using the plant vent. It will draw in 50,000 cfm of ambient air 
and discharge it up the plant vent to dilute the exhaust gases if 
high activity is anticipated or experienced.  

The fan may be manually started from the fan room control panel 
or automatically started by a process radiation monitoring 
channel in the plant vent.  

2. Evaluation 

The Con Edison design drawings for the fan room area do not agree 
with the Safety Evaluation Report.  

This system is 0 percent complete.  

A.3.b.7 Post Accident Venting System 

1. Description 

This system has been designed to handle an overpressure condition 
within the containment building following an incident condition.  
The flow of air will be through a section of pipe with self
contained pressure regulating valves and a filter section. The 
filter section consists of a roughing filter, a HEPA filter and a 
carbon filter terminating in an outlet connection at the 
ventilation stack.  

2. Evaluation 

This system was checked on August 3, 1974. The following 
comments apply: 

a. The piping installation is only 25 percent complete.  

b. The filter housing is installed but the concrete shield 
around the housing has not been installed.  

c. This system is estimated to be 40 percent complete.  

A.3.c Control Room Heating, Ventilating, and Air 
Conditioning System 

1. Description 

The control room HVAC system is designed to meet the following 
criteria for Unit 3 central control room (CCR): 

a. Maintain 75 OF and approximately 50 percent relative 
humidity in the CCR.
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b. Permit cleanup of airborne particulate entering the 
control room during accident and *post-accident 
conditions..  

C. Maintain safety-related controls operable on l oss of the 

cooling portion of the system.  

The system consists of the following equipment: 

a. TWO air-conditioning units, each sized for 60 percent 
capacity.  

b. A booster fan filter unit consisting of roughing# HEPA, 
and charcoal filters.  

This equipment is operated in three modes. Mode 1 is for normal 
conditions; modes 2 and 3 are for accident conditions. The three 
operating modes are as follows: 

Mode 1. Air conditioner fans will supply cooling or heating 
for the control room, as required, using outside air makeup.  

Mode 2. With the outside air makeup filtered and with the 
air conditioner fans and the booster fan running, 10 percent 
of the total flow will be through the filter unit (including 
outside makeup air).  

Mode 3. With no outside air makeup and with th e air 
conditioner fans and the booster fan running, 20 percent of 
the control room return air will be directed through the 
filter unit.  

2. Evaluation 

This system was checked on July 17 and 25, 1974. The following 
comments apply: 

a. The sheet metal enclosure on both units was damaged.  

b. The felt gasket on the flanged intake duct connection on 
air conditioning unit No. 31 should be replaced with a 
silicone rubber or soft neoprene gasket. Unit 32 had no 
gasket at this flange connection.  

C. The aluminum duct construction in the fan room~ is 
extremely poor and none of the joints or seams is sealed 
in accordance with the Specification.  

d. Many of the flanged joints were not gasketed.  

e. The amount of insulated ductwork within the equipment 
room was approximately 25 percent complete, and was torn 
and broken off in many places.
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f. The fans for the booster filter system and the toilet 
exhaust system are in a poor location for maintenance.  

g. The intake register and back draft dampers for the 
equipment room exhaust fan are not installed.  

h. The mesh screens and closure plates on the discharge 
opening for the toilet exhaust fan and equipmnent room 
exhaust fan are missing.  

i. The service water piping is installed but not insulated.  
Strainers on the supply piping to both units are. not 
installed.  

j. The piping to the steam coils is not complete.  

k. The estimated percent completion of the various com

ponents are: 

Ductwork 90 percent 
Service water piping 65 percent 
Steam piping 40 percent 

1. The automatic controls for this system were checked on 
July 27, 1974. The following comments apply: 

1. The instrumentation installation is 95 percent 
complete.  

2. The quality of installation work is fair.  

3. The accessibility of instrumentation is fair., 

4. The tubing (sensing lines) hookup is 95 percent 
complete.  

5. The instrument wiring is complete.  

6. The pneumatic-electric switches in the a-c panel 
are not wired to start the compressors 
automatically'.  

7. No differential pressure indicators across the 
charcoal'filters have been installed.  

8. There are poor quality solder joints in the panel 
piping.  

M. All effective controls for the air-conditioning system 
are located in the air-conditioning equipment room on 
the 15 ft-0 in. level. The control panel in the central 
control room is useful for monitoring operations only.
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n. There is no provision to control the relative humidity 
in the central control room. There may be times when 
the design relative humidity of 50 percent may not be 
maintained.  

o. There appears to be a lack of provision for completely 
and rapidly clearing the central control room of smoke 
in the event of a fire, Since the most likely source of 
fire will be from electrical components# the smoke may 
be dense enough to interfere with operations.6 We 
suggest a study to recommend corrective action.  

p. There is no provision to pressurize the control room 
when the system is operating in Mode 3 to prevent infil
tration of air during an incident condition. We suggest 
that a study be made to determine a -method of 
pressurizing the control room.  

A.3.d Primary Auxiliary Building Makeup Air Handling And.  
Exhaust Systems (Includes Waste Storage Pit Exhaust) 

1. Description 

The ventilation system was designed to accomplish the following: 

a. Provide sufficient circulation of filtered air through 
the various rooms and compartments of the building to 
remove equipment heat and maintain safe ambient 
operating temperatures.  

b. Control the flow direction of airb6rne radioactivity 
from low activity areas toward higher activity areas.  

C. Provide purging of the building through roughing, high 
efficiency (HEPA), and charcoal filters to the plant 
ventilation stack for dispersion to the environment.  

The ventilation system is composed of the following subsystems: 

a. Makeup air handling system 

b. Exhaust system 

C. Makeup air tempering unit for the waste storage tank 
pit.  

2.. Evaluation 

Makeup Air Handling System 
This system was checked on July 29, 1974~. The following comments 
apply: 

a. The ductwork is installed in accordance with Con Edison 
drawings.
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b. T, welded structural support for the steam piping 
interferes with the unit enclosure.  

C. Also# the unit heater which is presently being used for 
ventilation purposes interferes with the enclosure 
installation. This unit heater is not indicated on a 
Con Edison drawing as part of the heating system.  

d. A large dent was noted in the ductwork installed above 
floor at El. 41 ft-O in. Also, several supply registers 
are not installed.  

e*. The two supply registers on the main discharge duct are 
not installed.  

f. The enclosure plate on the main duct riser through the 
floor at El. 73 ft-O in, is not installed.  

g. The specification for the ductwork indicates that the 
ductwork should be fabricated in accordance with SMACNA 
high velocity systems; however, it appears that none of 
the longitudinal joints are sealed with the high 
velocity sealer called for by SMACNA.  

The automatic controls for this system were checked on 
July 26, 1974. The following comments apply: 

a. No instruments are installed.  
b. No tubing (sensing lines) hookup is completed.  
C. No instrument wiring is completed.  
d. The thermostat in the fan discharge is not installed.  
e. The face and bypass dampers are not installed.  
f: No instrument air is piped in.  

This system, including the air handling unit, is approximately 

25 percent complete.  

Exhaust System 

This system was checked on July 29, 1974. The following comments 

apply: 

a. The ductwork is installed in accordance with Con Edison 
drawings.  

b. Closure plates for duct penetrations are not yet 
installed.  

C. Balancing dampers are provided in the main supply ducts 
and the main exhaust ducts. We suggest that further 
studies be made to determine the desirability of 
providing dampers in all branch ducts for balancing of 
the system.  
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d. in several places, the protective felt gasket provided 
between the structural steel support and the aluminum 
ductwork is coming loose or is not installed.  

e. The ductwork joints are not sealed. (See comment for 
the makeup air handling system.) 

f. The system air balance with respect to the negative 
pressures within the building should be reviewed. The 
drawings indicate that the system is balanced with no 
infiltration of outside air.  

g. This system is approximately 90 percent complete.  

Makeup Air Tempering Unit for the Waste Storage Tank Pit 

a. The unit heating coil with associated piping is 
installed in accordance with drawings.  

b. The intake louver, however, is not permanently fastened 
and grouted to the concrete wall.  

c. The steam supply to the coil does not have a drain plug 
in the dirt leg for cleanout purposes.  

d. This system is approximately 80 percent complete.  

A.3.e Control Building Electric Area Ventilation System 
(Includes Battery Rooms) 

1. Description 

Ventilation is provided to the electrical switchgear and other 
electrical equipment at El. 15 ft-0 in. and 33 ft-0 in. in the 
Control Building' by two exhaust fans per floor. These fans, 
mounted in a fan room next to the Control Building, draw air 
across the rooms from either the Turbine Building through wall 
transfer grilles or motorized outside air intake dampers located 
in the south wall.  

The battery room exhaust system takes air from the electric area 
on El. 33 ft-0 in. through door louvers and exhausts directly to 
the outside. The fan is manually controlled. An electric unit 
heater is provided to maintain the room at design conditions.  

2. Evaluation 

On July 17 and 25, 1974, the ventilation systems for the subject 
areas were checked. The following comments apply: 

a. The four fans were installed and wired; all duct 
connections were complete except for the discharge 
connection on fan No. 31. Apparently, the vertical 
section of ductwork on the fan discharge had been
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installed about 28 in* off-center and because of this 
the fnlcnetohanobenmade.  

Ub. A few of the fusible link transfer grills (including the 
1 1/2 in, mesh screens) have not been installed.  

Uc. The damper motor and linkages for outside dampers are 
not installed.  

The automatic controls for the system were checked on July 26, 
19741, with the following commnents: 

a. The instrumentation is 90 percent installed.  
b. The quality of installation work is good.I 
c. The accessibility of instrumentation is good.  3 d. The instrument wiring is complete.  

This system is approximately 90 percent complete.  

3 A.3.f Electric Penetration Tunnel Ventilation System 

1. Description 

U Ventilation is provided to the upper and., lower penetration 
tunnels by two exhaust fans for each level . The air for these 
fans is drawn into the tunnels through motorized air intake U dampers located in the floor of the lower level tunnel.  

2. Evaluation 

UThe system was checked on July 25, 1974. The system is 
completely installed except for flexible connections on four fan 
discharges. One gravity damper for one of the upper level fans 

is broken and should either be replaced or repaired.  

The automatic controls were checked on July 27, 19741. The 

following conmments apply: 
a. The instrumentation is completely installed.  

Ib. The quality of installation work is good.  

3C. The accessibility of instrumentation is good.  

d. The instrument wiring is complete.  

3 This system is estimated to be 90 percent complete.

III.A. 3-15



Indian Point 3 

A.3.g Fuel Storage Building - Makeup Air Handling 
and Exhaust Systems 

1. Description 

These systems consist of two air supply units and one exhaust 
unit. Four exhaust registers located at the north end of the 
building provide a sweep flow across the surface of the pool.  
The exhaust unit discharges this air to the plant vent. An 
axial-spot cooling fan supplies a flow of air to the spent fuel 
pit pump and heat exchanger rooms.  

The air supply units are equipped with motor-operated inlet 
louvers and air heating coils.  

The exhaust unit consists of a bank of roughing and HEPA filters 
and a fan., 

2.* Evaluation 

The makeup air handling units and spot cooling fans were checked 
on July 214, 1974. The following comments apply: 

a. All the units are installed and piped in accordance with 
Con Edison drawings.  

b. The systems are approximately 95 percent complete.  

The automatic controls were checked on July 26, 1974. The 
following comments apply: 

a. All of the instrumentation has been installed.  

b. The quality of installation work is good.  

C. The accessibility of instrumentation is good.  

d. All instrument wiring is complete.  

The exhaust system was checked on July 24, 1974. The following 
comments apply: 

a. We recommend volume dampers be provided at the exhaust 
intakes to facilitate system balancing.  

b. During normal operation, with all three fans, 
interlocked, the system will shut down when any one of 
these fans trips off, which prevents evacuating the fuel 
storage building to below atmospheric pressure.  
However, the Con Edison flow diagram indicates this 
condition would be created during an emergency operation 
when both the exhaust units are not functioning and 
infiltration is 20,000 cfm rather than 2,000 cfm
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exhausted through the air-handling unit* The method of 
infiltrating this air into the building is not clear.  

c. The exhaust system is approximately 65 percent complete.  

The automatic controls for the exhaust system were checked on 
July 31, 1974. The following comments apply: 

a. No instrumentation has been installed.  
b. No tubing (sensing lines) hookup has been completed.  
c. No instrument wiring has been completed.  
d. No controls have been installed.  
e. The back-draft damper (gravity-operated) installed in 

the discharge of the fan to prevent return flow from the 
station vent may, after extended operation, "hang up" in 
the open position after the FSB exhaust fan stops, 
thereby defeating its purpose, and allow flow into the 
FSB. We recommend the use of a "fail-close" motor 
operated damper and position indication.  

A.3.h Turbine Building Ventilation System (Includes Elevator 
Machine Room Exhaust) 

1. Description 

Turbine hall ventilation is primarily an induced draft system 
aided by natural convection. Fixed and \adjustable louvers and 
awning sashes are located along the ground floor of the building.  
These admit the cooler outside air, which travels upward through 
the gratings and openings into the various levels of the turbine 
hall. A portion of this air is then exhausted through 10 exhaust 
fans equipped with motor-operated louvers and mounted on the east 
wall of the turbine hall. Air not exhausted by the wall fans 
continues to travel upward to 11.powered roof ventilators.  

2. Evaluation 

This system was checked on July 26 and 30, 1974. The following 
comments apply, and we recommend a study be made for corrective 
action where necessary.  

a. All of the roof and wall ventilators are mounted and 
wired. The units are presently being operated to 
provide ventilation during construction.  

b. The induced draft system of ventilation for this type of 
building poses a potential problem. Without forced 
ventilation to areas with high heat buildup, equipment 
problems may occur.  

c. Another potential problem exists with regard to the 
maintenance of the motor and belt drives on the roof 
mounted exhaust fans. When the fans have to be 
maintained, there is no means of access to the motor and
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belt drive other than from below the roof which is 83 
feet from the operating level* 

d. The elevator machine room fan and thermostat have not 
been installed, 

e. The percent completion of the systems are: 

Turbine building ventilation - 95 percent 
Elevator machine room - 0 percent 

A03. Diesel Generator Building Heating and Ventilation 
Systems (including Valve Room) 

1. Description 

The ventilation system for this building was designed to limit 
the temperature inside the enclosure cubicles to a maximum 
temperature of 115OF when the emergency diesel generator engines 
are not running.  

The winter indoor temperature will be maintained-at or above 50OF 
with electric unit heaters.  

A separate exhaust system for the valve room is provided for 
ventilation of this room.  

2. Diesel Generator Building Evaluation 

The heating, and ventilating systems for the diesel generator 
building were checked on July 8, 1974$. The following ccraments, 
apply: 

a. The 14 in. transfer duct in diesel room No. 33 has not 
been installed# nor has the hole been cut in the steel 
deck plate for the duct.  

b. Exhaust fans Nos. 314 through 319 (6 fans) have not been 
installed. One damper motor is missing. The damper 
sections on both the intake and exhaust sections do not 
exhibit best qruality workmanship.  

C. The exhaust silencers have not been installed. The 
silencers are painted, but are chipped and rusted.  

d. All of the electric unit heaters have been installed and 
wired; however, the wall-mounted thermostats have not 
been installed.  

e. The ventilation control system panels are all mounted, 
but not completely piped with pneumatic tubing. The 
pneumatic motors for the intake louvers are mounted but 
not yet piped with pneumatic tubing.
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f. A battery storage rack is installed in room Noe 31 but 
there is no provision for ventilation of this rack or 
for emergency eye washes.  

The heating and ventilating systems for the valve room were 
checked on July 8, 1974. The following comments apply: 

a. The electric unit heater has been mounted and wired but 

the thermostat has not yet been installedi 

b. The ductwork and fan have been installed.  

c& The closure plates and the 1/2 in. mesh screen have not 
yet been installed on the duct discharges, 

The automatic controls were checked on July 26, 1974. The 
following comments apply: 

a. The instrumentation is 75 percent complete# and the 

tubing installation is 90 percent complete.  

b, All instrument wiring is complete.  

c. The quality of installation work is poor. For example, 
the panels supplied by the control subcontractor have 
poorly soldered joints on copper instrument air tubing.  

d. The temperature indicating controllers have not yet been 
installed.  

The estimated percentage completions of the heating and 
ventilation systems are: 

Ventilation- 80 percent (valve room - 90 percent) 

Heating - 90 percent (valve room - 95 percent) 

A.3.j Auxiliary Feed Pump Area Ventilation System 

1. Description 

Three thermostatically controlled wall-mounted exhaust fans, two 
at El. 18 ft-6 in. and one at El. 32 ft-6 in., provide fresh air 
circulation through the entire length of the building by drawing 
outside air through automatic motor-operated intake louvers.  

2. Evaluation 

This system was checked on August 5, 1974. The following 
comments apply: 

a. All of the exhaust fans and associated outside intake 
louvers have been installed.
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b. Because of ventilation problems experienced at other 
sites, we suggest that a study be made of the fan 
capacities.  

The automatic controls were checked on July 31, 1974. The 
following coments apply: 

a. The instrumentation and wiring are 17 percent installed.  

b. The motor-operated louver and thermostat at El. 18 ft
6 in. and 32 ft76 in. are not installed.  

c. Fans Nos. 311 and 312 are installed, but the damper 
linkage and thermostats are not hooked upi 

d. The thermostat for UH-39 is not installed.  

The system is approximately 90 percent complete.  

A.3.k Miscellaneous Ventilation Systems 

A.3,kol Miscellaneous Ventilation Systems - Fan House 

1. Description 

The fan house is ventilated by a thermostatically controlled 
power roof exhaust ventilator and by a thermostatically 
controlled outside air louver.  

2. Evaluation 

The system was checked on August 6, 1974. The following comIents 
apply: 

a. The power roof exhaust ventilator is installed and 

wired; the thermostat, however, is not installed.  

b. The outside air louver and motor are not installed.  

c. This system is approximately 40 percent complete.  

A.3.k.2 Miscellaneous Ventilation Systems - De-icinq Building 

1. Description 

The de-icing pit is ventilated by two thermostatically controlled 
exhaust fans. These fans exhaust through the roof. The air 
supply to the pit is through an intake hood.  

2. Evaluation 

The ventilation system for the de-icing building was checked on 
July 8, 1974. The intake housing and two exhaust fans are 
installed and wired. The sump pit located below grade was
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checked on July 26, 1974, The sump pump and thermostats for the 
exhaust fans are installed6 This system is estimated to be 
95 percent complete.  

A.3.1 Plumbing System (includes potable water system) 

1. Description 

The potable water for the toilets, showers, water coolers, and 
locker rooms is supplied from the existing 12 in. low pressure 
city water main. The effluent from the toilets and showers is 
tied into the sanitary sewer system (see Section III.A.3,a.l for 
a description of this system).  

2. Evaluation 

This system was checked on August 10, 1974.6 All of the plumbing 
items have been installed but final connections have not been 
made. This system is estimated to be 95 percent complete.  

Although the system as designed is essentially complete, there is 
a lack of emergency showers and eyewashes for some areas of the 
plant. For example: 

1. Outside the battery room in the control building.  
2. Inside the diesel generation room near the battery rack.  
3. Near the sulfuric acid tank in the turbine building.  

A.3.m Interior and Special Fire Protection Systems 

1. Description 

The fire protection system for Unit 3 is an extension of the fire 
protection system for Unit 1.  

Unit 1 fire protection system, including fire pumps, was designed 
and installed in accordance with design criteria that did not 
include seismic requirements, and should be classified as 
Class III.  

The source for all fire protection is city water, which is taken 
either directly from the 1,500,000 gal water storage tank or from 
the 16 in. mains connected to the Catskill Water Supply.  

There is a high-pressure hydrant system which is sustained by two 
electric-driven 1,500 gpm fire main booster pumps and is 
maintained by two electric-driven 100 gpm fire main pressure 
maintenance pumps.  

The fire protection system is backed by gravity feed from the 
20,000 gal roof tank located in the Unit 1 area; 15,000 gal of 
the roof tank capacity is reserved for fire system use. The tank 
is supplied with city water by two fill pumps.
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Fire protection is provided to the exterior plant areas by yard 
fire hydrants.  

The areas protected by the special protection system are as 
follows: 

a. Hnose reel stations in the turbine building.  

b. Water spray systems for the unit auxiliary transformer, 
main transformers Nos. 31 and 32, and the station 
auxiliary transformer.  

C. Foam water systems for the hydrogen seal oil unit, 
boiler feed pump oil console, lube oil storage tank, and 
lube oil reservoir.  

d. Wet pipe sprinkler systems for the lube oil storage room 
and the diesel generator building.  

e. Preaction deluge valve, water spray systems for the 
cable trays in the upper and lower electrical tunnels.  

f. Ionization type fire detection is provided for areas 
where there are large grouping of cables in stacked 
cable trays.  

g. Portable carbon dioxide extinguishers throughout the 
plant.  

2. Evaluation 

The areas protected by the fire protection system were checked 
individually as follows: 

Turbine Building 

The systems in this building were checked on July 10, 11 and 
31, 19741. The following comments apply: 

a.. The lube oil room sprinkler system is completely 
installed.  

b. None of the 19 hose reel stations have been installed.  
However, most of the 2 1/2 in. branches for these hose 
stations have been installed.  

C. The 10 in. fire main inlet connection at Col. BB -11 on 
El. 15 ft-0 in. shows a 2 in. valved drain connection on 
the inlet side of the valve which does not appear on the 
Con Edison drawings. The 10 in. valve does not have any 
electrical connections for monitoring the valve position 
at the main fire alarm panel in the main control room.
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d. The 10 in. connection from Col. A-21 2 to the yard fire 
loop has been installed on its hangers only; it is not 
connected or welded to the main line which runs E-W.  

e. The 10 in. line coming into the building at Col, 22-Ag 
is presently being used to supply water to a temporary 
standpipe system. This line does not contain the 10 in.  
gate valve with its respective electrical monitoring 
device, 

f. The inlet flange connection on the existing 10 ft pipe 
noted in me" above is presently located at approximately 
7 1/2 ft above the floor elevation rather than at 3 ft
11 in. as shown on the Con Edison drawings.  

g. The standpipe riser at Col. F-15 has not been installed.  
The sleeve through the floor for the 4 in. riser at 
El. 53 ft-0 in. is presently being used for another 
pipe; therefore, a new sleeve will have to be made 
through the floor at Col. F-15.  

h. All of the foam water systems have been installed* With 
the exception of the hose reels, foam play pipes, and 
50 ft lengths of hose, all of the components are 
complete.  

i. The percent completion of the systems are as follows: 

Hose reel stations: 80 percent 
Foam water: 90 percent 
Lube oil room: 95 percent 

Diesel Generator Building 

This subsystem was checked on July 31, 1974. It is approximately 
95 percent complete.  

3. Electric Penetration Tunnels 

This subsystem was checked on July 26, 1974. It is approximately 
85 percent complete.  

All the piping is installed but the ionization detectors and 
fixed temperature detectors have not been installed.  

4. Yard Transformer Deluge Systems 

This subsystem was checked on July 30, 1974. The following 
comments apply,: 

a. There seems to be a potential problem with respect to 
the drainage from the pit areas around the transformers.  
The level allowed for maximum liquid spillage from the 
transformers is only 9.5 in., and the overall depth of
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the pit is approximately 18 in. This does not allow for 
any additional liquid in the pit, such as rainwater or 
water from the deluge system., 

b. The 10 in. fire water line to the station auxiliary 
transformer deluge system is improperly pitched and 
forms a low point in the line which is not drained and 
could cause freezing problems in the winter.  

c6 The piping for all of the transformers is completely 
installed, including the heat detectors, 

d. Cover plates are not provided where piping penetrates 
the building into the deluge room.  

e. Ionization detectors are not installed.  

f. The portable carbon dioxide fire extinguishers have not 
been installed, except where required for construction 
purposes.  

g. The system is 95 percent complete, 

We do not have available correspondence between Con Edison and 
their insuring agent regarding the acceptance of the Fire 
Protection System. Since this matter is normally resolved 
between the Utility Company and their Insurance Company, we do 
not know if the system is acceptable to the Insurance Company.  

However, it has been our experience that a plant of this type and 
size requires a much more extensive Fire Protection System than 
presently provided.  

We recommend that PASNY review the adequacy of the system with 
their insuring agents.  

A.3.n Heating 

A.3.n.1 Steam Heating System 

1. Description 

The heating system for Unit 3 is an extension of the Unit 1 and 
Unit 2 auxiliary steam heatinq systems. (See Section III.A.2.r 
for a description of the auxiliary steam system.) 

2. Evaluation 

On July 26, 29, 31 and August 5, 1974, the steam heating system 
was checked. The following comments apply: 

a. All of the unit heaters are installed and piped, but in 
some cases the fan motors are not wired and the
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thermostats are not installed6 Most of the piping is 
not insulated.  

b. Wire guards at the back of the unit heaters are missing, 

c. Unit heaters Nosj 339 and 340 in the primary auxiliary 
building are installed in opposite positions, i.e., unit 
heater No. 339 is installed where No. 340 should be.  
This may be a potential heating problem because unit 
heater No. 339 has a lower heating capacity than unit 
heater No. 340.  

d. The standby pump for the condensate return unit in the 
primary auxiliary building is not installed4 

e. The steam piping for the HVAC units in the control room 
is not complete.  

f. The steam and condensate return piping running along the 
south side of the control building from the turbine 
building to the primary auxiliary building has not been 
installed.  

g. The overall system installation is estimated to be 95 
percent complete.  

A.3.n.2 Electric Heating System 

1. Description 

Electric unit heaters and electric baseboard radiation are 
provided in various areas throughout the plant to either 
supplement the steam heating system or provide a primary source 
of heat where steam is not available. All of the heaters are 
controlled with self-contained thermostats.  

2. Evaluation 

The system was checked on July 27 and August 5, 1974. The 
following comments apply: 

a. 98 percent of the heatinq has been installed and is 
wired.  

b. Baseboard heaters for the control room toilet and the 
locker room are not installed.  

c. Thermostats for the six electric unit heaters in the 
diesel generator building are not installed.  

d. The protective wire screens over the fans for the four 
unit heaters in the auxiliary feed pump house are not 
installed.
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B. INSTRUMENTATION AND CONTROLS 

1. General 

The survey of Instrumentation and Controls was performed on an 
area basis. Utilization was made of the instrument lists, loop 
block diagrams, and logic diagrams. Instrumentation and Controls 
were looked at to determine the status of construction, 
workmanship, operability, conformance with AEC regulations and 
guides, conformance with the FSAR, and possible problem areas.  

About 90 percent of the field mounted instruments have been 
installed, with 83 percent of the sensina lines run and 80 
percent of the cables to instruments terminated. All of the 
transmitter racks have been installed and termination essentially 
complete (see Table I).  

Instrument air headers have been completed in all areas except 
the auxiliary feed pump building. The instrument air has not 
been run in the containment and only 15 percent in the Primary 
Auxiliary Building. Pneumatic control tubing in the Turbine 
Building was 95 percent complete, and in the Primary Auxiliary 
Building was 25 percent complete. The control room had 98 
percent of the cable pulled and 91 percent terminated. The 
computer is in service and 20 percent of the control packages 
have been calibrated (see Table II).  

The design, construction, workmanship, accessibility, and quality 
of the instruments purchased were found to be favorable to 
successful plant operation. The systems are similar to systems 
installed, licensed, and in operation on previous Westinghouse 
nuclear plants.  

2. Evaluation 

a. Design and Construction 

1. Sensing Lines 

The sensing lines are 316 stainless steel tubes with either 
socket weld or "swage" type fittings. Support and protection is 
provided by running lines in munistrut" channels to bulkhead 
connections on transmitter racks. For wall-mounted instruments, 
"unistrutf is provided to the instrument. The supporting channel 
is tied into building steel or concrete. This appeared to be a 
good installation. Approximately 83 percent of the sensing lines 
were installed.  

2. Transmitter Racks 

Essentially all the transmitter racks have been installed and 
terminated. The transmitter racks are well designed, constructed 
of angle iron and pipe, floor mounted, and tied into concrete.
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Where more than one channel of safety-related instruments are 
grouped in a single rack, steel plate is installed to provide 
separation. In general, rack construction is very oood.  

Two possible modifications associated with tubing in the racks 
that might be considered are the addition of shutoff valves near 
the bulkhead connection and installation of a separate blcwdown 
line which would bypass the 3-valve manifold and the instrument.  
With these modifications, particles would be kept from damaging 
the valve seat in the 3-valve manifold and high process 
temperatures would not be seen by the instrument during blowdown 
of the sensing lines. In addition to this, isolation other than 
at the process connection would facilitate maintenance of the 
rack tubing, valves, and fittings without manual isolation at the 
process connection. Additional drain valves might also be 
considered for rack tubing.  

3. Field Mounted Instruments 

Approximately 93 percent of the field mounted instruments were 
installed (excluding local temperature and pressure gauges which 
appeared complete). Instruments, not mounted in transmitter 
racks, are supported via pipe stands which are tied into concrete 
or building steel. In some cases pressure gauges are mounted at 
the process connection, but most have individual stands.  
Terminal boxes are used for cable terminations to electronic 
instruments. Sensing lines and pneumatic tube are well 
supported.  

Level instruments, cages, standpipes, and associated piping have 
adequate support in most areas. Additional support may be 
necessary on some standpipe assemblies in the Turbine Building.  
Generally, the installation of field mounted instruments is qood.  

It was noted that the radiation monitors, gross failed fuel 
detector, and loose parts monitoring systems have not been 
installed.  

4. Pneumatic Tubing 

The pneumatic control tubing utilizes copper tube and multiple 
tubing cables with "swage" type fittings. Pneumatic control is 
used extensively in the turbine and primary auxiliary buildinqs.  
Pneumatic tubing is run in "unistrut" and supported from concrete 
or building steel. The pneumatic tubing installation appears 
good.  

Installation in the primary auxiliary building is about 25 
percent complete with the boron evaporators and waste evaporator 
panels being the largest incomplete items. Instrument air to 
valves and pneumatic control systems was about 15 percent 
complete.  
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Installation of pneumatic tubing in the Turbine Building was 
about 95 percent complete., Instrument air, controlled by the 
turbine Electro-Hydraulic Control system (EHC) is complete.  

5. Local Control Panels 

Local control panels were approximately 75 percent complete.  
They are constructed of angle iron and steel 'plate. Generally, 
the design And installation was good, with adequate monitoring 
and control provided for system operation.  

The boron and waste evaporator control panels being located on 
two different elevations in the primary auxiliary building may be 
somewhat inconvenient.  

6. Instrumentation with Package Equipment 

The package equipment was in place. Instruments associated with 
these packages were terminated; however, pneumatic tubing was 
about 30 percent complete. Instruments supplied with this 
equipment were of good quality.  

A possible maintenance problem exists with the waste and boron 
evaporator packages as the associated instruments are mounted on 
the skids and have limited accessibility. These installations 
could have a high radiation level during operation, causing 
excessive exposure to maintenance personnel.  

7. Control Room 

The control room, consisting of the control boards, safeguard 
racks, logic cabinets, computer, process instrumentation racks, 
rad monitor racks, incore instrumentation, and rod position racks 
are essentially complete. The exceptions are: the third 
overspeed rack which is not terminated; the neutron detector 
racks which are 25 percent complete; and the reactor protection 
cabinets, which are 75 percent complete. By count, there are 
6,200 cable ends total, with 91 percent terminated and 98 percent 
pulled (see Table II).  

The systems and equipment described below are similar to systems 
installed, licensed, and in operation on previous Westinghouse 
nuclear plants.  

Main Control Board 

The control boards were designed to the criteria that all 
controls, display information, and alarms required for the safe 
operation and shutdown of the plant are readily available in the 
control room. The flight panel has generator, turbine, and basic 
reactor controls. The auxiliary panel contains the remainder of 
the controls for startup, shutdown, and for coping with abnormal 
conditions. The control panels were 98 percent terminated and 
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partially in service. Construction in this area is virtually 
complete.

There are no major areas o f concern with the control boards. The 
functional layout of the boards is generally giood. ,Internal 
separation of wiring has been maintained.  

It was noted that the scales on the indicators are hard to read 
and perhaps it might be desirable, to replace them with more 
easily read scales and legends. A generic problem exists with 
Westinghouse T92 switches, which is an outstanding Division of 
Licensing inspection item. Resolution will probably require 
inspection and possible repairs of all W2 switches on the main 
boards and local panels.  

Reactor Protection Systemr 

The Reactor. Protection System (RPS) monitors 'parameters related 
to safe operation and will trip the reactor when these parameters 
are exceeded.  

The RPS is independent and redundant for all vital inputs and 
functions. Provision for manual initiation is p rovided by 
reactor trip buttons located on the flight and auxiliary panels.  
Two racks are provided for in-service testing of the RPS. The 
interconnecting wiring is installed and terminated on all RPS 
racks.  

There are no outstanding items of concern.  

Process Instrumentation 

The process instrumentation provides the required input signals 
of process variables for reactor protection (RPS) * engineered 
safety features (SIS logic), and auxiliary systems. The balance 
of plant (BOP) instrumentation performs similar functions for 
secondary plant. The instrumentation consists of- field 
transmitters for pressure, flow, level, and temperature; racks in 
the control room containing controllers, power supplies, and bi
stables; hand control stations, indicators and alarms on the 
control board, and interconnecting wiring between this equipment 
as well as to the RPS and S15 racks.  

The racks themselves are installed; incoming and interconnecting 
wiring is terminated at the racks. Construction activities at 
these racks is complete. Calibration is about 20 percent 
complete.  

There are no outstanding items of concern on the process racks.  

Engineered Safety Features Instrumentation 

The engineered safety features instrumentation system monitors 
parameters to detect failure of the reactor coolant system and
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initiates isolation and engineered safety features operation to 

contain radioactive releases. This system receives inout from 
bi-stable relays located in the process racks. There are two 

redundant sets of SIS racks which contain relay matrices for two 

out of three logic and logic test panels. Two auxiliary relay 
racks serve to multiply SIS outputs for inputs to engineered 
safety feature systems.  

The racks and interconnecting wiring are installed. One set of 
racks was terminated, and the other set was being terminated.  

There is one area of minor concern, which is physical 
independence of redundant interconnecting cables. Generally, 
cables of different colors are segregated into different trays 
and cabinets. However, as noted in the FSAR and typical of all 
Westinghouse designs, protection channel identity is lost in the 

intermixing of the relay matrix wirina. Separation of redundant 
logic channels is maintained by the use of separate redundant 
logic racks and there is an apparent violation of the color 
separation requirements as currently worded in the FSAR. Follow
up action is recommended.  

Nuclear Instrumentation 

The nuclear instrumentation (NIS) supplies the reactor operator 
with neutron population information and supplies reactor power 
information to the RPS.  

Neutron detectors are of the conventional out-of-core design and 
are not presently installed. Triax cable to the detectors has 
only been installed between the containment penetrations and the 
NIS cabinets. The four NIS cabinets in the control room were 
partially terminated and work was continuing.  

Computer System 

A digital on-line computer data logging system has been provided 
to function as an operational aid through continuous monitoring 
of selected parameters. The system collects data from the 
nuclear steam supply system, turbine generator and auxiliaries, 
and balance-of-plant for print-out, alarm, and selected 
performance calculations.  

The computer is located in the central control room with the 
operator's console convenient to the auxiliary control panel.  

The computer is installed, terminated, and in service.  

There is no uninterruptible power supply (UPS) for the computer.  
It is fed through a 15 kVA regulating transformer only. Con 
Edison's operating department has requested that a UPS be 

installed to provide a reliable, transient free source of power, 
thus increasing reliability during upset conditions.
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8. Heating Ventilation and Air Conditioning (HVAC) 

Approximately 70 percent of the instruments associated with HVAC 

were installed, with 60 percent of the tubing and 70 percent of 
the terminations comnpleted.  

Installation appears good with two exceptions: the panels 

supplied for the diesel generator cubicles and the control room 
contain instrument piping that was inadequately cleaned. There 
was evidence of corrosion and/or poor solder flux removal which 

could lead to a possible future source of failure. The eqxuipmnent 
was mounted securely and is generally accessible.  

b. Loop Calibrations 

There are 5,000 loop calibration packages, which encompass the 

entire- plant. Included in these packages are local 
instrumentation, i.e., temperature and pressure g~auges.

Calibration of approximately 800 of these packages has been 
completed.  

c. Safety-Related Instrumentation and Control 

Generally, the conformance with the General 'Design Criteria 

described in Chapter 7 of the FSAR is good. Some areas of 

concern are redundant transmitters mounted in the same rack, 
shutdown from outside the control room, and anticipated transient 
without scram (ATWS). The design and installation were found to 
be similar to previously licensed Westinghouse plants.  

ATNS is a generic item under review by Westinghouse.  

Transmitter racks containing redundant instruments are desigined 
to utilize steel plate as separation between channels. Common 
mode failure, due to pipe whip or internally generated missiles, 
could be an item for review.  

At present, the control panels available for shutdown from 
outside the control room are located in various buildings, i.e., 
control building, P.A. building, and auxiliary feedwater 
building. A recent trend for compliance with GDC .19, February, 
1971, has been to supply a double panel (one for each train) at a 

lower elevation in the control building. On this panel would be 
the necessary controls for RC makeup, auxiliary feedwater, 
atmospheric steam dump, component cooling, service water, and 
lately, residual heat removal.  

An additional item that might be considered is installation of a 

second refueling water storage tank analog level transmitter with 
indication and alarms on the safeguards section of the main 

control board. It is important to know where the level in this 
tank is during refilling and system realignment to the 
recirculation phase of safety injection.
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The AEC has recently required that one channel of redundant 
safety-related analog loops be recorded. Additional recorders 
may be required for containment pressure, RWST level, main stea;m 
pressure, and containment sump level.  

There has been ABC concern over the proposed method of -manual 
realignment to the recirculation phase of safety injectionx and 
containment spray.  

As a result, a revised scheme utilizing eight switches is cur
rently under review (the outstanding item being control wiring 
diagram review).

It is felt that a detailed review should be undertaken to 
ascertain if this scheme could be revised to still further reduce 
the number of operator actions required, in addition to reducing 
the number of interlocks between redundant active components.  
However, the system is installed, and has preliminary acceotan0o_ 
from the ABC.  

d. Problem Areas 

Fuel Oil - No water detectors are installed in the 7,700 gallon 
fuel oil storage tank. Condensate collection in these tanks has 
been an ABC concern with some plants. Addition of water 
detectors may be required.  

Service Water Discharge - Radiation monitoring of the service 
water discharge to the circulating water discharge canal does not 
exist. We recommend this situation be corrected.  

Communications - There is no sound power system available for use 
during calibration, maintenance, normal operation, and shutdown 
from outside the control room. The call box system seems to be 
inadequate for the number of operations which must be performed 
in a nuclear plant.  

Condensate Recirculation Control Station - The piping configura
tion at the condensate recirculation control station may have 
possible noise and vibration problems. We recommend that this 
valve be located on a straight run of pipe reasonably close to 
the condenser.
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TABLE I

AREA TABULATIONS
Status as of 
15 August 1974

AREA

1. Tank Farm 

2. Intake Suructure 

3. Primary Aux. Building 

4. Turbine Building 

5. Aux. Feed Pump Building 

6. Containment Building 

7. Control Building 

a. Control Room 

b. Diesel Generator Room 

c. Lower Level

8. 11VAC

PERCENTAGE OF 
INSTRUMENTS INSTALLED

100 

95 

97 

90 

98 

8o

PERCENTAGE OF 

TUBING COMPLETE 

100 

75 

90 

90 

98 

75

100* 

0 

100 

60

99 

0 

100

PERCENTAGE OF 
TERMINATION COMPLETE

91 

0 

100 

70

* Pneumatic Control Tubing



TABLE II 

CONTROL ROOM CABLE TERMINATIONS 

Status as of 
15 August 1974

Function 

1. Flight Panel 

2. Supervisory Panel 

3. Computer 

4. Process Rack 

5j Neutron Instrumenta
tion 

6. Incore Detector 

7. Rod Monitor 

8. Rod Position 
Indicator 

9. Reactor Protection 
logic 

10. Safeguards Logic 

11. T/G Overspeed 

12. Gross failed fuel 
detector 

13. Instrumentation Bus 

14. DC Panels 

15. Miscellaneous Panels 
TOTALS

Number 
of 

Racks 

4 

15 

2 

25 

4 

4 

3 

4 

10 

8 

1 

4 

4 

7 
96

Number 
of Cables 
Scheduled 

597 

1,527 

638 

1,122 

181 

217 

92 

208 

596 

700 

22 

11 

132 

88 

110 
6,241

Number 
of Cables 

Pulled 

597 

1,527 

638 

1,122 

90 

217 

92 

208 

596 

683 

22 

11 

132 

88 

105

Number 
of Cables 
Terminated 

594 

1,488 

638 

1,077 

0 

217 

92 

208 

426 

683 

0 

0 

132 

84 

79 
5,718

Number 
of Cables 
Pulled -% 

100.0 

100.0 

100.0 

100.0 

50.0 

100.0 

100.0 

100.0 

100.0 

97.5 

100.0 

100.0 

100.0 

100.0 

96.0 98..;2

Number 

of Cables 
Terminated 

99.5 

97.5 

100.0 

96.0 

0.0 

100.0 

100.0 

100.0 

71.5 

97.5 

0.0 

0.0 

100.0 

96.0 

72.0 

91.6 %
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C. ELECTRICAL 

1. General 

The electrical review consisted of the followin thiree serarate 
areas of inspection: 

1. A detailed review of the electrical work, as installed 
on an area basis, and an examination of the equipment 
supplied on an item-by-item basis. The whole is 
summarized below as items 2b through 2r.  

2. An investigation of the relaying for plant protection 
was performed. See Item 2g.  

3. A preliminary study of the electrical system was made.  

The results are noted under Items 2c, 2e, and 2f.  

2. Systems and Equipment 

a. Electrical System Description 

The electrical distribution system for the plant includes six 
6.9 kV auxiliary buses, four of which are normally powered from 
the main aenerator via the 48 MVA 22 kV-6.9 kV unit auxiliary 
transformer. The remaining two are the 6.9 kV startup buses 
which are normally powered from the Con Edison system via the 43 
IIVA 138 kV-6.9 kV station auxiliary transformer. Either of these 
transformers has sufficient capacity to carry the present total 
station auxiliary load. The two 6.9 kV buses supply vower to the 
480 V safeauards buses via individual 2000/2667 kVA 6.9-480 V 
station service transformers. Emergency power for the 480 V 
buses is provided by three 1,960 kW (2,000 hr rating) diesel 
engine driven generators. See Fioures 1 and 2 for simplified one 
line diagrams.  

b. Main Transformers 

The main generator feeds electric power at 22 kV through an 
isolated phase bus to two half-sized main power transformers.  
Each transformer is rated 542 MVA at 55 C rise 20.3-345 kV, FOA, 
3-phase 60 Hz, 16.4 percent impedance.  

The transformers have been filled with oil and are essentially 
complete. Final testing and cleanup are in progress. The 
transformers have not been energized.  

The transformers are located in an inner courtyard formed by the 
Turbine Buildina, Control Building, and Primary Auxiliary 
Building. However, it is possible with some difficulty to remove 
the transformers by low-boy trailer truck, if necessary.
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The fire wall separating the two half-size transformers will he 
oxtended. We recommend the addition of a fire wall between th, 

Turbine BLtldinq and the main and unit auxiliary tran.sformers.  

c. Unit Auxiliary ana Station Auxiliary Transformers 

The main generator serves as the major source of auxiliary 
electric powe-r during "on-the-line" operation of the unit. Tpower 
to the auxiliaries is supplied via a 22-6.9 kV sinqle se-condary 
unit auxiliary transformer that is connected to the i-ain 1ead 
from the generator. The, transformer is rated at 43 MV/, I.(OA, 
%50 C rise, 3-phase, 60 liz, 14.3 percent impedance'. The 

transformer is equipped with tS percent no load t-,rs anri a 32 
step automatic load tap changer.  

Plant auxiliary power roquired durinq startup, shutdown, aTnd 
atter reactor trip is supplied throuqh a 138-6.9 kV sinqle, 
scondary station auxiliary transformer. The transformer 
receives power at 138 kV from the Buchanan Substation. Th 

transformer is rated at 43 MVA, FOA, 550 C rise, 3-phase, 60 ITz, 
14.9 percent impedance. The transformer is ecpaipped with 
t5 percent no load taps and a 32 step automatic load tap changer.  

Construction is virtually complete on the transformers. They 
were assembled, oil-filled, and need only final cleaning un anO 
testing before energizing.  

There are no outstanding items of concern with these 
transformers. There is no excess capacity in the transformers to 

permit the addition of future cooling tower load.  

d. Main Generator Leads 

The main generator, the main transformers, and the unit auxiliar-y 
transformer are interconnected by isolated phase bus duct. The 
bus duct assembly is forced-air cooled and includes generator 
potential transformers and bus disconnecting links at each 
transformer.  

The bus is installed and virtually complete, except for final 
cleaning, high potential testing and final connections at the 
transformers. There are no outstandinq concerns with the main 
generator leads.  

e. 6.9 kV Switchgear 

The 6.9 kV switchgear is metal clad, with 500 MVA interruptina 
capacity and divided into six buses. Two buses are connected to 

the 138 kV system via bus main breakers and the station auxiliary 
transformer. Four buses are connected to the generator leads via 
bus main breakers and the unit auxiliary transformer. The buses 
can be cross-connected via bus tie breakers. The system is also 
fed by a 6.9 kV feed from the Buchanan 13.8 kV substation.
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Construction work on the 6.9 kV switchgear is virtually complete.  
All power cables have been terminated, only five control cables 
remain to be pulled. The switchgear is energized via the feed 
from Buchanan and is in service.  

Both of the auxiliary transformers have tested impedances 
somewhat below the values shown on the main one line diagram.  
When load is fed from the station auxiliary transformer, 
predictable fault currents are still within switchgear ratings.  
But when the load, not including buses 5 and 6, is fed from the 
unit auxiliary transformer, predictable theoretical fault 
currents appear to be at the limit of the switchqear close and 
latch capability. Switching arrangements, which have been 
provided, to transfer 6.9 kV buses 5 and 6 to the unit auxiliary 
transformer should not therefore be used more often than 
necessary, because motor contributions from these buses would 
increase total fault current to a value beyond the close and 
latch capability.  

Since the 6.9 kV system has been developed to its limit, the 
addition of cooling towers to the circulating water system, will 
require new transformer capacity. A number of viable 
alternatives can be suggested. Studies should be started at an 
early date to select the best scheme.  

f. 480 V Switchgear 

The 480 V switchqear is divided into four buses. These buses are 
supplied from the 6.9 kV system through four 6.9 kV-480 V dry
type station service transformers rated 2000/2666 kVA, 6.1 
percent impedance. The required safeguards equipment is divided 
among the four buses. The normal source of power for two buses 
is the 138 kV system (via the station auxiliary transformer and 
the 6.9 kV bus). The normal source of power for the other two 
buses is the Unit 3 generator (via the unit auxiliary transformer 
and the 6.9 kV bus). Upon loss of voltage, the 480 V buses are 
automatically transferred to three emergency diesel generator 
sets.  

Construction on the 480 V system is virtually complete. The 
switchgear is energized and in service. All power cables and 
most control cables are terminated at the switchqear.  

In response to an AEC requirement, Con Edison agreed to protect 
480 V switchgear from common mode failure due to flooding by 
installing a 4 ft dike between the Turbine Building and the 480 V 
switchgear in the Control Building. This installation should be 
relatively easy to accomplish without affecting the schedule.  

The 480 V switchgear application appears to warrant careful 
review. It is almost certain that a "bolted" fault during the 
monthly exercising of a diesel enaine generator would produce 
fault currents in excess of switchgear ratings. If this is the 
only problem, a simple, inexpensive change will permit exercising
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the diesels by connecting -each in turn through a dedicated 

transformer to the 6.9 kv system, where its fault contribution 
would be negligible.  

In addition, the 480 V load center substations are heavily 

loaded. Loss of A load center transformer would require sheddinu 

some of the 480 V load. We suggest that a core and coil assemrbly 
be purchased as a spare for the four transformers now installed.  

A study should be made soon to assess the desirability of 

installing a third double-ended load center to carry part of the 

existing load. Lighter loads on all load centers would permit 

removal of any transformers from service for short periods and 

energizing its 480 V bus through the existing bus tie breaker..  

g. Relaying 

Our examination of the existing relay system at Unit 3 indicated 

that although it will serve, we feel it can be improvted in, the 

area of separation of metering, relaying and voltage regulator 
circuits, and the application of relays.  

We suggest that a study be undertaken to determine the 
practicability of improving this situation. We also sugqest that 

a resistor be installed in the station auxiliary transformer 

grounding circuit neutral, so that ground fault currents would be 
the same, regardless of which transformer, station or unit was 
supplying power to the 6.9 kV bus.  

h. 480 V Motor Control Centers 

Small 480 V loads are supplied from 480 V motor control centers 

located in the areas of electrical load concentration. Those 

associated with the turbine-generator auxiliary system are, in 
general, located below the turbine generator operatina floor 

level. Those associated with the nuclear steam supply system are 
located in the Primary Auxiliary Building.  

The motor control centers are installed, energized and 
terminations are essentially complete.  

The high fault currents available at the 480 V level have been 

handled adequately in the motor control center design by the use 
of Class J current limitinq fuses.  

i. 6.9 kV Motors 

Large,, nonsafety-related motors are fed from the 6.9 kV system.  

These are the circulating water, condensate, heater drain, and 
reactor coolant pump motors.  

All motors have been installed and connected except for 

circulating water pumps Nos. 32, 35, and 36, which are in 

temporary service at Unit 2, and the motor for condensate for
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pump 31. Pump 31, which failed in service in February 1974, will 
be replaced; delivery is expected in the near future.  

In general, the installation of these motors is satisfactory.  

j. 480 V Motors 

Most of the motors for Unit 3 are 480 V, including all safety
related motors. Large 480 V motors (generally above 75 hp) are 
fed from the 480 V switchgear. Small 480 V motors and motor
operated valves are fed from six motor control centers. Most 
480 V motors are installed and connected. Large 480 V motors not 
complete are: 

Three (3) backup service water pumps, 350 hp-not delivered; 
cable is pulled 

One (1) PAB supply fan, 40 hp-motor not set 

Two (2) PAB and RC positive exhaust fans, 125 hp-set but not 
connected 

One (1) PAB purge fan, 40 hp-set but not connected 

k. Emergency Diesel Generators 

The emergency generator system is an on-site independent nower 
source, designed for automatic starting. It provides power to 
vital unit auxiliaries if all other power sources fail. There 
are three emergency diesel generator sets each consisting of an 
Alco model 16-251-E engine coupled to a Westinghouse 2,188 kVA 
0.8 pf, 900 rpm, 3-phase, 60 Hz, 480 V generator. Each unit has 
a 2,000 hr rating of 1,950 kW and a continuous rating of 
1,750 kW. The units are designed to start automatically and 
supply power to one required minimum set of safeguards equipment 
even if one of the diesel generators should fail.  

Each emergency diesel is automatically started by two redundant 
air motors, each unit having its own air tank and compressor 
system driven by a 480 V motor. The piping is arranged so that 
manual transfer between units is possible. Each system is 
designed for one automatic and three subsequent manual starts.  
The units are designed for a 10 sec start and to reach full load 
in 30 sec. A safety injection or bus undervoltage signal starts 
each diesel. Interlocks are provided to prevent a diesel from 
automatically closing on a live bus.  

Fuel oil for the diesel aenerators is stored in three 7,700 aal 
tanks located on the south side of the Diesel Generator 
Buildings.  

Construction is nearly complete on the diesels.
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The FSAR contains a commitment to monthly exercisinq of the 
diesels at normal bus load for 2 hr. As discussed in Section f, 
there is some concern that the interrupting capacity of the 480 V 
switchgear breakers will be exceeded in the event of a fault 
during this test.  

1. 125 V D-c System 

The 125 V d-c system is divided into three buses, each with one 
battery charger supplied from the 480 V system. The batterv 
chargers supply the normal d-c loads and maintain proper charqe.  
on the batteries. The three batteries feed three main 
distribution power panels which, in turn, feed four relay and 
instrument buses. Two batteries, Nos. 31 and 32, are located in 
separate rooms in the Control Building. The third battery, 
No. 33, is located in the Diesel Generator Building with 
emergency diesel generator No. 31.  

The 125 V d-c system is almost complete. The chargers and panels 
are installed and terminated. Batteries 31 and 32 are in 
service. Battery 33 has been placed on order but not delivered.  
Its cable rack enclosure and cables have been installed. The 
only construction work remaining is setting the batteries when 
they are delivered and making final connections.  

The AEC expressed concern with the original two bus d-c systems 
which had an automatic cross-tie between buses. AEC required the 
addition of a third battery for resolution of this concern. As 
noted above, the modification is complete except for installation 
of the third battery. The AEC has also expressed concern over 
the lack of documentation of the new third battery charger. It 
is expected that these data will be obtained without affecting 
the overall job schedule.  

Due to the OSHA regulations, it may be necessary to install 
showers and eyewashes near all battery locations. The location 
of the third battery in a diesel cubicle has been accepted.  
Reduced aisle space, however, will make maintenance on the diesel 
more difficult.  

m. 120 V Instrument Suply 

The 120 V a-c instrument supply is split into four buses. Three 
of the buses are fed by inverters which are, in turn, supplied 
from separate 125 V d-c buses. The fourth bus is supplied by a 
constant voltage transformer connected to a 480 V safeguard motor 
control center. If an inverter on the constant voltage 
transformer is taken out of service, an unregulated backup supply 
from the lighting switchgear is available to feed the associated 
bus.  

The 120 V a-c system is installed, in service, and virtually 
complete. There are no major items of concern with this system.
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Con Edison's operating personnel have requested two modifications~ 
with which we concur, namely: 

1. Convert the existing unregulated backup supply to 
regulated service by installinq a regulatinq transformer 

2. Provide the computer with its own inverter supply.  

n. Cable 

Large power cables for 8 kV and 600 V service have strandea 
copper conductors. All 8 kV cables are of shielded construction, 
and cables installed in underground ducts are lead covered with 
overall Neoprene jackets. Interlocked armored cable is used on 
8 kV cables installed in trays. Control cables are copper 
conductors assembled into multi-conductor cables with overall 
flame retardant jackets. Instrumentation cables are generally of 
shielded construction. The derating and tray load criteria, to 
which Con Edison is committed in the FSAP, are in accordance with 
good practice. The separation and identification criteria are 
consistent with those of other recently licensed plants.  

About 95 percent of the cable is pulled and 90 percent of the 
terminations have been made. This estimate is based on 
inspections of terminations made in areas of concentrated 
electrical work such as control panels and switchgear, inspection 
of field terminations made as part of the instrumentation staitus 
checks, mechanical system status inspection, and inspection of 
tray loadings. The workmanship is generally good.  

The AEC has accepted the separation cr-iteria and the installation 
appears to be in compliance with the criteria. In general, trays 
are only partially filled. No serious problems are anticipated 
in 'overheating or with capacity for future modifications.  
Isolated instances of apparent tray overfilling were observed, 
but this often occurs at an installation of this size.  

o. Cable Trays and Conduit 

Cable is generally run in galvanized conduit used for physical 
protection in hostile environments or in trays. Underground 
conduit is concrete-encased, heavy wall PVC. Large motors in the 
Turbine-Generator Building and Primary Auxiliary Building are 
generally fed by conduits embedded in the concrete floors.~ Cable 
trays are rigidly supported, generally with trapeze hanqers 
fabricated from wLUnistrut".  

The tray installation is more than 95 percent complete and is 
generally adequate. All trays are installed. The remaining tray 
work consists of adding covers and barriers where required for 
trash exclusion or separation, installing fire stops, and a minor 
amount of bonding and grounding.  
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About 95 percent of the conduit (excluding lighting branch 
circuits) is installed. The remaining work consists of making 
short runs of small conduit from junction boxes or trays to local 
instruments and valves. This work is continuing as instruments 
and valves are installed. The electrical work is keeping pace 
with other trades and is not considered likely to delay thc 
startup schedule. The conduit installation is generally good.  

p. Electrical Penetrations 

"Cartridge" type penetrations are used for all electrical 
conductors passing through the containment. The penetrations are 
provided with a pressure connection to permit continuous 
pressurization.  

The electrical penetrations are in a single area, comprised of 54 
assemblies. The various penetration cannisters consist of units 
of No. 12 AWG, shielded twisted pairs, shielded twisted quads, 
No. 10 AWG, No. 2 AWG, 250 MCM, 350 MCM, and triaxial. The 
cannisters are arranged according to separation channels, and 
those cannisters identified by a given channel carry only cables 
whose entire route is by the same channel. The control, 
instrument and small power assemblies are furnished with factory 
installed pigtails which are spliced to field cables. Large 
power assemblies are connected to field cables by bolted lugs.  

All electrical penetrations are installed, all cable to the 
penetrations has been pulled, and all terminations have been 
made, except for triaxial (neutron detector) cables. Inside the 
containment, 92 percent of the cables have been pulled to the 
penetrations and 82 percent have been transmitted. The sequence 
of work has been correct, that is, controls, instrumentation and 
power penetrations for pre-op and hydro tests are nearly 
complete. The rest which consist of triax, rod position and rod 
drive, reactor head thermocouples, and lighting, are not needed 
immediately but will be required prior to startup. Final leak 
testing is not completed, but no problems are expected. Caps 
must also be welded on several empty sleeves.  

There are no items of concern with regard to penetrations. The 
basic design is similar to those of previously installed 
penetrations which have had several years of successful 
operation. No problem with overheating has been reported at 
Unit 2 and since loads are similar, no problems are anticipated 
in Unit 3. There is also ample spare capacity for future 
modifications.  

q. Lighting 

Power for general area lighting is supplied from the 480 V 
switchgear via the lighting switchgear, which is then sub fed to 
lighting panels. Emergency d-c lighting is provided for the 
control room and areas required for local control if off-site 
power should be lost during accident conditions.
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Much permanent lighting remains to be installed. Area high-bay 
lighting is complete but will need relamping at the completion of 
construction. Control building lighting is complete. Lightina 
installation is in progress in the Primary Auxiliary Building and 
Auxiliary 'Feed Pump Building. Little permanent lighting has been 
done in the turbine room and none in the reactor containment 
except for high-bay lighting.  

There are no major areas of concern with regard to lighting. The 
AEC has accepted Con Edison's coNmiitments in the FSAR for minimxn 
emergency lighting. The functional adequacy of this lighting 
will be demonstrated in the tests of loss of off-site power and 
safe shutdown from outside the control room.  

Additional yard lighting may also be required if security system 
TV is installed. Typically, such systems require five foot
candles, about double normal intensity.  

r. Communications 

The basic inter-plant communication system is a solid-state, page 
and party intercom with loudspeakers, handsets, and nuting 
facilities. Jacks have been provided for plugging portable units 
inside the containment. Dial phones and dispatcher's phones 
tieinq into the Con Edison andBell systems have been provided in 
the control room for intra-plant and off-site communication.  
Telemetering for future load frequency control (currently on 
order by Con Edison) will be by Fell system leased line.  

The communication system is approximately 80 percent coiplete.  
Conduit, wire and handset back boxes are installed. Final work, 
done as buildings are completed, is limited to installinq 
handsets, speakers and some termination work at junction boxes.  
This communication system is partially in service.  

The basic inter-plant communications system is adequate.  
Insufficient speaker coverage has been reported in high noise 
areas. A survey of Unit 3 should be made during final stages of 
pre-operation, when most equipment will be running, to discover 
which modifications and adjustments are necessary. Con Edison 
operating personnel have also requested sound powered phones for 
use during refueling and instrument calibrations. This type 
system has proved valuable in other plants.  

PASh should make provisions for their off-site communications, 
initially by leased land lines, with possible future installation 
of a microwave system.
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D. GEOTECHNICAL 

1. General 

We have reviewed the following reports and documents: 

a. Unit 3 PSAR and its amendments and supplements.  

b. Unit 3 FSAR and its amendments and supplements.  

C. Atomic Energy Commission Safety Evaluation Report, dated 
September 21, 1973, and referenced Appendices D and E of 
the February 20, 1969 Safety Evaluation Report.  

d. Construction drawings showing the structure foundations, 
primary water storage tank, condensate water storage 
tank, and refueling water storage tank.  

e. Correspondence between December 1973 and July 1974~ 
relative to the geology and seismology of Unit 3.  

f. Recent publications relative to the Ramapo Fault.  

Our review was intended to determine if there were any 
outstanding or unresolved geotechnical items at Unit 3. No 
independent studies by Stone & Webster were undertaken. We have 
reviewed the documents and correspondence for general 
geotechnical, geological,. and seismological engineering 
information only and have made no attempt to independently 
confirm the data nor to check the plant as built. The following 
comments are based on our interpretation 'of the information in 
the above-named documents.  

2. Geotechnical Investigations 

The site was explored by numerous borings for Units 1, 2, and 3.  
All investigations show a shallow cover of soil over hard jointed 
limestone. Excavations for all three units have confirmed this.  

The response to Question 2.6.10 of the FSAR states: "All of the 
Indian Point Unit No. 1, 2, and 3 building foundations bear 
directly on this bedrock or on fill concrete between the bedrock 
and the bottom of the foundations with the exception of the Unit 
No. 3 waste holdup tank pit and the east end of the Unit No. 3 
Primary Auxiliary Building which are supported on drilled-in 
caissons." -The response to Question 5.16 of the FSAR lists the 
refueling water storage tank and the condensate storage tank as 
Class 1 structures.  

3. Geological Investigations 

Geological information was obtained from two consultants to Con 
Edison. Sidney Paige, Consulting Geologist, in_1955 presented a 
report which was used for Unit No. 1 presentations. This and a

III .D-1



Indian Point 3

report by Thomas W. Fluhr in 1965 were submitted with the 
documentation for Unit 3. Neither of these reports provide 
detailed geological -information particularly in relation to 
tectonics or seismology.  

It is understood that Professor Nicholas Ratcliffe, Chairman of 
the Department of Earth and Planetary Science at the City Clolege 
of New York, has recently been retained by Con Edison to 
investigate the geological aspects of the Ramapo Fault system and 
related faults near the site.  

4. Seismological Investigations 

The seismic history presented in the FSAR, Table 2.8-1, List of 
Earthquakes, extends from 1872 to 1967 and this summary is 
incomplete in that subsequent compilation by others, (1) Smith, 
W.E.T. 1962, "Earthquakes in Eastern Canada and Adjacent Areas, 
1534-1927", Publication, Dominion Observatory (Ottawa) XXVI, 
pp 271-301, and (2) New York State Geological Survey, April 19, 
1974 letter from James F. Davis, State Geologist, to Mr. Theodore 
K. DeBoer, shows that more earthquakes have occurred. These 
publications have reclassified the 1884 earthquake from intensity 
(MM] VI to intensity [MM] VII.  

Discussions between the AEC, the State Geological Survey, Con 
Edison, and its various consultants has led to the establishment 
of a seismograph network near the site. The purpose of this 
network of seismographs is to provide focal plane information on 
micro-earthquakes. Such information should provide information 
to determine if the Ramapo Fault complex is "active" or not.  
This work is presently being accomplished under the guidance of 
Dr. M. Sbar, Seismology Consultant to Con Edison.  
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E.- STRUCTURAL 

The structural portion of this report covers construction status 
of all structures, reviews seismic criteria and their 
implementation. reviews pipe whip criteria, seismic supports and 
installation, and indicates a potential licensing problem related 
to structural items.  

1. Survey of Structures 

a. Structures 

Most of the structural work, such as concrete and steel, is 
completed. Items remaining are small, in terms of volume of 
concrete or tonnage of steel, and they include the following: 

1. Shield wall on operating floor around two steam 
generators in the containment.  

2. Construction openings, such as in the crane wall at the 
containment mat level.  

3. Concrete wall about 20 ft long in the auxiliary feed 
pump building.  

41. Dike walls in the turbine building for flood protection 
of the switchgear area in the control building.  

b. Roads 

There are three roads inside the plant are a, one on the embank
ment going up to the equipment hatch level of the containment, 
one leading to the waste holdup tank pit and to the north side of 
the primary auxiliary building, and one leading to the river side 
of the plant over the discharge canal and into Unit 1. Surfacing 
of these roads remains to be done, 

Site drainage details, are contained in the building facilities 

section.  

c . Fence Layout 

1. A chain link fence on the north side of the plant 
separates unit 3 from Unit 1. This fence terminates at 
the discharge canal where there is- a gate and an 
existing guardhouse located to control access to Unit 1.  

2. An electrical switchyard south of the primary auxiliary 
building is enclosed by a fence on the remaining three 
sides.  

3. The transformer yard and condenser tube withdrawal pit 
area is enclosed by a fence on one side and buildings on 
the remaining side.
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4. Gas turbine, generator, and transformer foundations are 
on the north side of the fence, dividing Units 1 and 3.  

2. Seismic Criteria and Their Implementation 

a. Criteria 

LOCA loading has been found acceptable by the AEC for design of 

containment and internal structure.  

Agreement on the seismic criteria is based upon a statement of 
the U.S. Geological Survey that "There are no active faults ... in 
the area ... ", and statements of National Oceanic and Atmospheric 
Administration - Department of Commerce (NOAA) that a peak ground 
acceleration of 0.10g for earthquake disturbances likely to occur 
during plant life time is adequate and that 0.15g would provide 
an adequate basis for a design that would ensure no loss of 
function of components important to safety.  

b. Design 

Review of the FSAR and SER indicates that the seismic design of 
structures, as described in the FSAR is acceptable to the AEC, 
the basis for a seismic design was accepted by the ABC staff and 
their consultant, Nathan M. Newmark Consulting Engineering 
Services.  

3. Pipe Whip Criteria Seismic Supports and Installation 

a. Pipe Whip Restraints 

In the Safety Evaluation Report for Indian Point Unit 3 dated 
September 21, 1973, (Docket No. 50-286) it was indicated that the 
applicant provided protection against pipe whip in accordance 
with the criteria in Regulatory Guide 1.L46: "Protection Against 
Pipe Whip Inside Containment." The piping/support systems have 
been dynamically analyzed by the time-history method for each 
postulated break.  

The conclusion reached by the ABC is that the applicant has 
provided adequate criteria for pipe whip restraints to protect 
against postulated breaks, both longitudinal and circumferential, 
at specified locations within the reactor coolant pressure 
boundary and in the main steam and feedwater systems. The AEC 
has accepted the criteria as stated in the FSAR.  

b. Seismic Supports of Class I Piping 

The design and placement of seismic restraints is predicated on 
the principle of containing the seismic stresses without 
restricting the free thermal expansion of the piping system. The 
systems are designed to have sufficient flexibility to prevent 
the movements from causing failure of piping or anchors from 
overstress.
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Relative displacement between anchor points has been considered 
in the seismic analysis of the main steam lines of Unit 2 where 
the largest relative displacements are expected. The Unit 3 main 
steam line layouts are similar to those of Unit 2. Analysis 
indicates that the stress at the highest seismically stressed 
point in the system is affected less than 10 percent when 
relative anchor displacements are considered.  

For Unit 3, all Class I piping 6 in. diam or larger, together 
with the 2 in. diaxn high head safety injection lines, were 
dynamically analyzed for seismic response. All other Class I 
piping was statically analyzed. The two desicm approaches, 
covering the dynamic and static analyses, are outlined below.  

Dynamic Analysis of Seismic Class I Piping: Class I piping 
systems, 6 in. diam and larger, plus the 2 in. diam high head 
safety -injection lines were modeled and a dynamic flexibility 
analysis performed.  

Static Analysis of Seismic Class I Pipin: Class I piping and 
supports, other than those dynamically analyzed, were analyzed 
for equivalent static loads. These piping systems were, (quoting 
the AEC, SER):.  

*... analyzed for simultaneously applied horizontal and vertical 
component of earthquake motion equal to two times the peak of the 
floor response spectrum developed at the support elevation of the 
piping system. The vertical floor response is assumed to be two
thirds of horizontal floor response spectrum values. The 
coefficient of two times the peak of the floor response spectrum 
is selected to account conservatively for modal participation 
factor effects in each mode and the potential amplification 
caused by the contribution of higher modes." 

C. Installation 

The following list itemized the systems which are Seismic Class I 

high energy lines and which were field inspected: 

1. 28 in. main steam lines Nos. 1,2,3, and 14 inside 
and outside the containment 

2. 18 in. feedwater lines Nos. 5,6,7, and 8 
3. Auxiliary feedwater 
4I. 4 in. steam line to auxiliary feedwater pumps 
5. Primary reactor coolant piping 
6. Chemical and volume control system 
7. Safety injection lines 

4I. Primary Equipment Supports - Potential Licensing Problem 

Con Edison advised the AEC that they would submit a final report 
on these items 90 days after completion of inspection and any 
necessary repairs. We are unable to offer a reasonable judgment
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as to whether these supports will be accepted by the AEC because 
of the limited scope or method of the present investigation and 
the unavailablity of supporting documentation from WEDCO, et.  
al., Corrective action repair of defective welds for similar 
primary equipmnent supports on other projects has resulted in 
significant rework with consequent delay in the project schedule.  
At least three bent columns were observed in the steam generator 
supports (one column in SG 32 and two columns in SG 34~) and these 
will require repair or conclusive design documentation indicating 
acceptability. We are not able to assess the impact, if any, 
this problem will have on the projected July, 1975 fuel loading 
date prior to the acceptance of a corrective action program.
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SECTION IV 

SCHEDULE AND COST 

A. SCHEDULE TO COMPLETE 

Con Edison, in their Augus t 27, 19741 letter to the AEC 
Directorate of Regulatory, Operations, stated that as of 
August 29, 1974 the plant construction is 94 perce nt complete& 

As part of our scope of work in making an engineering evaluation 
of Unit 3, we have estimated a unit fuel loading date., Since 
there are so many uncertainties within the scope of this task, 
our projected fuel load date is only a rough estimate based on 
experience.  

We developed a CPM network (attached) primarily to indicate-a 
schedule of completion of start-up activities on Unit 3 by 
backfitting an existing Stone S Webster start-up schedule for a 
pressurized water reactor (PWR). This backfitting was 
accomplished by a combined review of available Unit 3 system 
process flow diagrams and reference to the Unit 3 test schedule.  

The CPM network (attached) does not necessarily follow the 
existing test schedule for Unit 3, in sequence, but its main 
purpose is to reflect an opinion on the overall time period 
required to bring a plant of this type to the successful 
completion of fuel loading. We believe a complete PWR start-up 
program can be accomplished within 16 to 18 months if permanent 
power is made available to the equipment in an orderly and 
prescribed manner, if the systems associated with that equipment 
are in a reasonable state of construction completion, if no major 
equipment failures occur and if all necessary licenses and 
permits are received.  

We have concluded from our evaluation of plant status that fuel 
loading could begin in July, 1975. close surveillance of 
construction, testing, and careful planning is essential to 
achieve this date. 'To substantiate this estimate, we researched 
all Westinghouse pressurized water reactor plants that have 
loaded fuel since 1971, discounting Unit 2, and found the average 
time span between cold hydro and fuel load to be approximately 
8 months (see milestone-date table attached), Cold hydro has not 
been achieved and if this is achieved by November 1, 1974, fuel 
loading is projected in July 1975.  

The above-mentioned 8-month period is somewhat longer than we 
indicate on our CPM. It does, however, appear to be a valid 
indicator for Unit 3 since a significant percentage of plant 
equipment has neither been operated nor subjected to any 
extensive trial operating period, considerable hanger work 
remains, and approximately 90 percent of the thermal insulation 
has not been installed. The question of materials availability
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and length of time required to install the insulation will have 
an adverse effect on the overall testing and start-up program.  

A major item that could have significant impact on the fuel 
loading date that has not been factored into our projection is 
AEC acceptance of the primary equipment supports.  

We project criticality and initial power generation, based on 
historical experience , to follow start of fuel loading by 
approximately 9 and 10 weeks, respectively.  

B. CAPITAL REQUIREMENTS 

Summary 

The tabulation at the end of this section provides a basis for 
determining approximate cost to complete, reimbursement to Con 
Edison, and total financing requirements.  

Many of the components tabulated are allowances. Other costs may 
require adjustment when more complete data are available for the 
auditors* Financing costs are not included. Interest costs 
incurred by Con Edison and PASNY are determined on the basis of 
transfer of ownership on March 15, 1975.  

Westinghouse Contract 

Separate contracts with Westinghouse for Units 2 and 3 were 
reformulated into one contract at one total price in December, 
1971. The reformulated price includes scope changes and 
settlement of claims to date of the reformulated contract. The 
Con Edison records have been examined by Arthur Young. The 
records show that $233,503,000 of the total reformulated contract 
has been assigned by Con Edison to Indian Point 3. The basis for 
this apportionment is not stated in the contract. Nuclear fuel 
and nuclear insurance are not included in this contract. Other 
insurance is included. Sales and use tax are included only for 
temporary construction material and consumables (not plant 
components). Ad valorem taxes are not included. Spare parts are 
not included. Payments on the contract, as of May 31, 1974, 
total $110,502,297 plus $4,589,513 for scope changes.  

In addition to expenditures as of May 31, 1974, changes totaling 
$2,440,780 have been billed. Additional costs for scope changes 
are considered to be covered by the contingency.
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Other Con Edison Costs to May 31, 1974

These costs are related to Con Edison mark order 7EP42.

Con Edison Manual Labor 

Con Edison Materials 

Sales Tax 

Benefits

Real Estate Taxes 

Legal Expenses

$2,981,750 

155,955 

19,650 

1,994,942 

2,673,136

229,811

Engineering and Construction 
Supervision 

Administration and Supervisors G&A 

Subtotal 

Other Vendors and Services 

Interest on Progress Payments (IDC) 

Total

4,493,656 

4,239,604 

$16,788,504 

5,873,923 

4.2,534,151 

$65,196,578

Escalation

The Westinghouse contract includes escalation, on the assumption 
of commercial operation by mid-1974. Claims for additional 
escalation because of schedule stretchout may be considered to be 
included in the contingency discussed later.  

Contingency 

The contingency for this plant is limited to a decrree by the 
fixed price contract with Westinghouse, but is essential to cover 
potential claims from other contractors, possible protracted 
labor stoppages, force majeure, effect of delays for any reason 
on productivity, and interest during construction, possible 
changes in scope, rework or backfitting because of changes in AEC 
interpretation of requirements (Westinghouse limits its liability 
to licensing to the same standards as Unit 2), outstanding 
unresolved claims, etc. Considering the range of possible events 
which the contingency must envelop, in determining capital 
requirements, $30,000,000 seems appropriate.
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Additional PASNY Costs

Interest during construction on pro
gress payments from March 15, 1975, 
to December, 1975, assuming borne 
by PASNY at 6 1/2 percent cost of 
money 

The following are allowances, un
supported by estimating data: 

Allowance for PASNY administrative 
and legal costs, including AEC 
license fees 

Operator training, consisting pri
marily of salaries and overhead of 
operators until comercial operation 

Allowance for spare parts and working 
capital 

Insurance during construction and one 
year thereafter Subtotal of above 

Shared and Independent Facilities

$20,000,000

$325,000 

900,000 

7,000,000 

4,350.00 
$32,575,000

The estimated cost of independent facilities not included in 
plant cost, plus PASNY's share of the cost of facilities shared, 
either temporarily or permanently, are the sum of the costs 
reported in Tables VIII Al and A2, plus 10 percent contingency 
for a total $29,300,000. The figure excludes expenditures by Con 
Edison and the upgraded radwaste facility costs.  

Allowance for Future Environmental Studies 

To determine the total financing requirement, we have allowed 
$6,000,000 for future environmental studies.
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Total Financing Requirement 

The above costs are summarized to provide an estimate of total 
financing requirements, but not including financing costs. Fuel, 
interest on fuel fabrication, and fuel shipping costs are not 
included.  

Expenditure to date $188,000,000 

Estimate to complete 177,000,000 

Total construction cost, 
including contingency 365,000,000 

Additional PASNY costs, 
including IDC 32,575,000 

Allowances for shared and 
independent facilities 29,300,000 

Fuel costs 67,000,000 

Environmental studies 6,000,000 

Total $499,875,000 

say $500,000,000
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Capital Requirement Summary 

Expenditures Through May 31, 1974 

1. Con Edison Contract with 
Westinghouse.  

2. Scope Changes to Westing
house Contract 

3. Other Vendors and Services 

4. Con Edison I.D.C.  

5. Other Expenditures 

6. Additional Related Facilities 

Total Expenditures to 
May 31, 1974

$110,502,297 

4,589,513 

5,873,923 

42,534,151 

16,788,504 

7,677,304 

$187,955,692

say

Estimate to Complete 

1. Con Edison Contract with 
Westinghouse 

2. Scope Changes to Con 
Edison with West. (not 
including unresolved claims) 

3. Other Con Edison Costs, In
cluding G&A, I.D.C., Etc., 
from June 1, 1974, to 
March 15, 1975 

4. Contingency, Including Claims 

Total Estimate to Complete 
after May 31, 1974

$188,000,000

$123,000,410 

2,440,780 

21,860,000 

30000 .000 

$177,301,190

$177,000,000 

$365,000,000Total Construction Cost

say
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$365,000,000

Additional PASNY Costs

1. I.D.C. from March 15, 
1975, to December 1, 
1975 

2. PASNY administrative cost, 
including license fees 

3. Operator training allowance 

4. Spare parts allowance and 
working capital 

5. Insurance during construc
tion and one year thereafter 

6. Allowance for Independent 
and Shared Facilities 

7. Allowance for Future En
vironmental Studies 

8. Fuel Costs 

Total Estimated Capital 
Requirement (Not Includ
ing Financing Costs).  

say 
Total Estimated Capital 
(Not Including Finance 
Costs) 

Debt Financing Charge 

Total Capital Requirements

Note:

$ 20,000,000 

325,000 

900,000 

7,000,000 

4,350,000 

29,300,000 

6,000,000 

67,000,000 

$134,875,000

$135,000t000 

$500,000,000 

10,000,000 

$510,000,000

This cost does not include funds for construction of a 
cooling tower or upgraded radwaste system either or both 
of which may be required. We estimate the cooling tower 
would cost about $70,000,000 and the radwaste system 
would cost about $15,000,000 including contingencies.  
Also not included are costs for those items for 
resolution listed in Section V. We estimate these items 
could cost about $10,000,000.'
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C. COST OF GENERATION 

Summary 

The cost of power generated by the plant depends upon several 
bases which have not been firmly established; the power cost 
calculated below and summarized in the tabulation is based on 
assumed parameters so that approximations can readily be derived 
by substituting any other desired assumption.  

Capacity Factor 

Annual capacity factors for nuclear plants tend to be higher than 
for fossil fueled plants because of the lower fuel cost. The 
load dispatcher is concerned primarily with lowest system fuel 
cost and not the relative capital costs. The capacity factor of 
a nuclear plant usually has been expected to decrease over its 
lifetime as the other and more efficient nuclear plants are added 
to the system to compete for load. However, the possibility of 
even higher fossil-fuel-costs, and of air pollution controls, may 
tend toward higher utilization of the nuclear generating capacity 
in the system.  

A capacity factor of 65 percent has been assumed in the following 
calculation. Although the average capacity factor over the life 
of the plant might be less, 65 percent mig-ht best represent 
capacity factor adjusted for present worth.  

Calculations have not been refined to include the effect of part 
load operation on heat rates; the effect on annual fuel cost is 
not significant relative to the accuracy with which price of fuel 
can be predicted.  

Nuclear Fuel Cost 

For examination of approximate generating cost, a fuel cost of 
23.34 cents per million Btu has been assumed. This is consistent 
with the fuel cost predicted over the long term (35 years) for 
other studies. The nuclear fuel cycle cost varies scimewhat with 
capacity factor because financing of the fuel inventory is a 
large proportion (in the order of 20 percent), of fuel cycle 
cost.. However, the effect of capacity factor on fuel cycle cost 
is overshadowed by the great uncertainties of future cost of 
yellow cake, enrichment service, and the timing of a viable 
plutonium recycle system. The allowable heat transfer ratings of 
core surface may have a great effect on fuel cost (and other 
costs, if deratings force prolonged operation at less than full 
power and hence at lower annual capacity factors). Nuclear 
reactors fortunately have an inherent advantage that may affect 
the current trend to limit heat tr ansfer rates, in that some 
future technological advances in core design may be utilized 
without any change to reactor vessel or other fixed components of 
the plant. The changes might be related to economies in 
fabrication, better understanding of data associated with heat
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transfer, and nuclear physics development which might provide 
heat through the same range of enrichment.  

The various adjustments provided in the fuel lease which Con 
Edison has adopted precludes calculation of a firm cost of fuel 
even for the near term. The difference in annual fuel cost 
between leased fuel and utility owned fuel depends upon the cost 
of money available to the utility and in any case its 
significance is blurred by the complexities of possible effect on 
rate base and whether the SEC and security analysts would 
consider the lease as affecting the utility's debt equity ration.  
The advantages of fuel leasing to a publicly owned utility 
obviously are less than to an investor-owned utility with the 
latter's higher cost of capital and currently greater 
difficulties in acquiring it. However, contractual complications 
which have not been addressed in this study, rather than the 
economic judgments which would have been made had PASNY begun the 
nuclear project, may determine whether PASNY continues the fuel 
lease arrangement.  

The net station heat rate of 10,695 Btu per kilowatt hour has 
been assumed in converting price of fuel to mills per kilowatt 
hour. This full load heat rate is applicable only if the assumed 
capacity factor is achieved by operating only at full load during' 
the percentage of the year equal to the percent capacity factor 
assumed. However, the accuracy with which fuel cost in cents per 
million Btu can be calculated does not justify the refinement of 
calculating annual fuel costs in dollars on the basis of actual 
heat rates experienced during the time periods at which plant 
operates below full power. Also, nuclear plants on any system 
probably will operate near or at full load as determined by 
availability because/this normally will provide lowest system 
fuel cost. Further, the curve of heat rate versus load is rather 
flat for a nuclear plant.  

In summary, a nuclear fuel cost of 23.34 cents per million Btu, 
or 2.5 mills per kilowatt hour net sendout is believed to be a 
reasonable assumption; but a wide range of cost could be 
determined by calculations depending upon assumptions of future 
costs of money, of yellow cake, of enrichment services, of 
technological development, of fabrication, etc* 

At an initial net plant sendout of 873,000 kW and an annual 
capacity factor of 65 percent, the annual fuel cost is 
$12,410,000.  

Annual Fixed Charges 

We have used an annual fixed charge rate of 9.0 percent as 
provided by PASNY. This rate includes 7.3 percent per year for 
amortizing 6.5 percent 35 year bonds to which must be added the 
debt service coverage assumed at 1.2 times the 7.3 which equals 
8.7 percent. In addition, there is an assumed 0.3 percent for 
insurance which brings the total to 9.0 percent.
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This fixed charge rate has been applied to the total capital 
requirements from Section IV.B. This includes not only 
construction costs of plant but also contingency, interest durinq 
construction and assumed costs for spare parts, training, shared 
or independent facilities, fuel, etc., all tabulated in the 
section entitled "Capital Requirements for Unit 3.0 

Production Costs 

Annual production costs, exclusive of fuel, are based on those 
determined for other recent studies.  

The cost of the plant operating staff is assumed to be $2,500,000 
per year.  

Headquarters services# including engineering, purchasing And 
accounting, are estimated at $850,000.  

Annual maintenance (labor# materials and services) is assumed to 
be 1.25 percent of total construction cost or $4,500,000 per 
year.  

Chemicals and supplies are assumed to be an additional $250,000 
per year.

IV- 1



Indian Point 3

Annual Cost 
in Dollars

Annual fixed charges, based 
on fixed charge rate of 
9.0 percent and capital 
cost of $510,000,000 

Operating staff 

Headquarters services

Maintenance

Supplies

Fuel

Mills per Kwhr

$45,900,000 

2,500,000 

850,000 

4,500,000

250,000

12C410,000 

$66,410,000Total

Notes

(1) Above costs are based on a capacity factor of 
65 percent. Mills per kilowatt hour vary inversely with 
capacity factor for fixed charges and other components 
of generating cost except fuel, which is almost 
independent of capacity factor.  

(2) The addition of a cooling tower at $70,000,000 would 
increase the fixed charges and also reduce the 
generating capability of the station by approximately 
1.3 percent without reducing fuel consumption. At 
65 percent load factor, the cost of generation would 
increase from 13.3 to approximately 14.7 mills per kwhr.  

However, should a cooling tower be required to alleviate 
the overall thermal burden on the river for the entire 
Indian Point Power Plant, then it may be reasonably 
expected that Con Edison would be required to assume a 
portion of the capital and operating costs.
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SECTION V 

ITEMS REQUIRING RESOLUTION 

In this section of the report, we discuss a number of itrms which 
we believe could adversely affect the Unit 3 availability factor.  

The items are not necessarily discussed in their order of 
importance but all are believed to be major concerns recuirina 
further consideration.  

In addition to the items of concern presented in this section, we 
are also listing others presented to us by Con Edison in two 
groups. One group is entitled "Correction of Indian Point No. 2 
construction and design deficiencies on Indian Point No. 3" and 
the other group is entitled "Pre-criticality plant completion 
items,." This listing will serve as a check list for follow-un 
action.  

A. General Items 

1. Shutdown from Outside Control Room 

The local control panels located in various areas of the unit do 
not easily lend themselves to unit shutdown from outside the 
control room.  

A detailed description of these panels can be found in the 

Instrumentation and Controls Section.  

2. Steam Generator Tube Leakaae 

Operating history at various plants has shown that Westinqhouse 
steam generators have experienced considerable problems with tube 
leakage. The cause of this leakage has generally been attributr 
to poor secondary plant water chemistry.  

Within the last month Westinghouse has evaluated the secondary 
side water chemistry requirements and have concluded that the 
preferred treatment for long-term reliability-of steam generators 
is to substitute an all volatile water chemistry program.  

As a result of the above change in secondary chemistry it is our 
recommendation based on data now available that immediate 
consideration be given to the installation of a full flow 
condensate polishing system. concentrator be discarded.  

3. Turbine Generator Oversneed 

There are no control intercept valves in the crossover lines from 
the moisture separator-reheaters to the LP turbines. In the 
event of turbine trio, the volume of steam in these vessels will 
flow to the LP turbines, contributing to turbine overspeed. Con 
Edison is oresentlv considerina the installation of dumo lines on
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the crossunder piping of Unit 3 to alleviate this Problem. It 

does not appear certain that these dump lines will completely 
resolve the problem, and possible consideration should be uivn 
to the installation of control intercept valves in the cros'sou'r 
piping of Unit 3.  

4. Primary Equipment Supports 

Problems have been experienced in the past with weld failures on 
primary eauipment supports similar to those installed in Unit 3.  

We recommend that corrective action be expedit, c' to res'iv' tr~i 
problem. See Section IIIE for details.  

5. Turbine Elading 

During 1473, there were six forced outages out ol 4-vrn 
operating nuclear turbine Qenerator units due to blade rnrohler.'s.  
There is a major research, develocnent, and refit nroqram un(rPr 
way at Westinghouse to solve these problems. The nroqram is 
expected to be completed by the end of 1975.  

Westinghouse does not plan to onen the Unit 3 turbine orior to 
operation, but does recommend that a frequency check be made at 
the first scheduled inspection after operation.  

Unit 2, to the best of our knowlede_, has not exT-riencel blainiq 
problems and Westinghouse has stated that the Indian Point 
turbines are not of the same vintage as those experiencina 
problems.  

We therefore recommend that the Westinghouse plan for inspection 
be followed.  

6. Feat Tracing (12 percent Boric Acid) 

It is our experience that heat tracing of pining systems carryincr 
12 percent boric acid has not always been thoroughly analyzel.  
Boric acid at this concentration crystallizes at approximately 
140OF and, unless it is kept at a higher temperature (between 
170-1900 F), plugging occurs in the pipina.  

A number of problems were noticed in the physical piping design 
of the systems in Unit 3. There was insufficient time to study 
the design in detail. We recormiend that a functional test be 
made to demonstrate the adequacy of this system.  

7. Temporary Pump Suction Strainers 

There is the possibility that, if rhese strainers are of the 
double mesh construction, they could fail due to hiah 
differential pressure. If this failure should occur, the 
strainer would collapse and possibly be forced into the pmrnp, 
causing damage. The design and construction of these strainers
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could not be determined and should be further investigated to 
ensure their adequacy.  

8. Check Valve Cover Leakage 

Problems have been experienced with leakage from feedwater and7 
other high pressure check valves feeding the reactor coolant 
system. We suggest that the flexatallic aasket in each valve be 
replaced prior to fuel loading with a seal plate that would '-e 
seal welded beneath the cover as a positive means of preventinq 
leakage.  

9. Reactor Coolant PumD Thermal Barrier Leakaae 

Present design of the auxiliary coolant system does not nrov~de 
for individual isolation of the thermal barrier heat eychanqers 
on the reactor coolant pumps in the event of a Drimary-to
auxiliary coolant leak.  

We suggest that individual flow indicators with isolation 
provisions be added to each pump. In this manner, a leaking pwrT 
will not impair the operation of the thermal barriers on th
other pumps and the leak will be isolated within the containment.  

10. In-Service Inspection (ISI) 

An in-service inspection program has not been develooed _for 
Unit 3. Review of available documentation in the field indicated 
some preparations for ISI have been initiated but are not 
complete. In response to AEC questions, several commitments have 
been made in the FSAR regarding comoliance or review for 
compliance with ASME Section XI.  

The present requirements of ASME Section XI are extensive and 
extend beyond the boundaries of the primary coolant system. A 
comprehensive program should be developed and approved bv the AEC 
at the earliest possible date, since base line data must be taken 
before initial plant operation.  

The following potential problems related to ISI were observed in 
our field survey: 

1. Almost all Class I pipe circumferential butt welds are 
in "as welded" rough condition. This will interfere 
with meaningful ultrasonic examination.  

2. Certain reactor coolant welds are not readily 
accessible for inspection due to interference or 
obstructions.  

3. No removable insulation is presently planned for the 
pressurizer shell and nozzle welds although these welds 
are to be inspected by visual and ultrasonic methods.  

4. Other equipment or piping for which in-service 
inspection is contemplated should be provided with 
removable insulation to facilitate inspection.
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11. Availability of Demineralized Water for Startup 

At present, Unit 3 receives demineralized water from Unit' 1.  
There is no water treatment facility in Unit 3 except a flash 
evaporator which can only operate when the main turbine is above 
45 percent power.  

Past history has shown that Unit 1 cannot supply adequate amounts 
of water to meet the needs of all three 'units. Demineralized 
water may have to be barged to the site at the time of startup.  
This problem is being addressed in more detail elsewhere in this 
report. See Section VIII for further details.  

12. Drain Piping Configuration 

The feedwater heater and reheater drain piping contains headering 
arrangements that could present problems during transient 
conditions of turbine operation. Control valves are not placed 
as close as possible to receiving vessels, and piping, in most 
cases, follows a tortuous path to the vessel downstream of these 
valves. For further discussion, refer to Section III.  

13. Fire Protection System 

We do not have available correspondence between Con Edison and 
their insuring agent regarding the acceptance of the Fire 
Protection System. Since this matter is normally resolved 
between the Utility Company and their Insurance Company, we do 
not know if the system is acceptable to the Insurance Company.  

However, it has been our experience that a plant of this type and 
size requires a much more extensive Fire Protection System then 
presently provided.  

We recommend that PASNY review the adequacy of the system with 
their insuring agents.  

14. 480 V Switchgear - Interrupting Capacity 

During normal operation, the 480 V switchgear appears adequate.  
However, monthly testing of the emergency diesel generators 
involves picking up load from the 480 V bus, and a fault during 
this period may exceed the 50,000 amp interrupting capacity of 
tue 480 V switchgear. See Section III C.  

15. Relay Protection 

The existing relay protection is operable but there is limited 
backup generator protection and metering, protective relaying, 
and voltage regulation are combined on common PT and/or CT 
circuits. As stated in Section III C, further study is 
recommended.
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16. Emergency Diesel Generator Capability 

The rating of the emergency ciese3 generator approximates the 
calculated load requirements. Diesel generators have experienrp( 
trouble during preoperational testing in startinov en: 
accelerating large motors during the loading secuence as U 80 V 
contactors have dropped out during excessive voltaqe dins.  

The required load tests take place late in the preoperational 
test sequence, during the hot functional period, and after 
criticality, when another blackout test is conducted at 10 
percent power.  

Any deficiencies in diesel cenerator performance which surfac-*
durinq these tests will seriously affect the overall uriA 
schedule. Therefore, we recommend that initial tests usinc dummv 
loads be made as early as possible.  

17. Sound Powered Intra-Plant Communications System 

The primary comnunications systpm is a page and partyz intercom 
system. This system is adequate for use by plant ooerators, but 
there is no system for point-to-point commu;nications durina 
periodic testing, calibration of instrumentation, and esnecial lv 
for the extensive test programs required during refuelin.  
outaaes. A multi-channel sound powered phone svstem is 
reco.miended for this pur-nose.  

18. Turbine Water Induction 

The installation of motor-ooerated valves in place of the manual 
valves in the turbine extraction lines should be considered.  
Motor-operated valves should also be considered in the condensate 
lines for isolation and bypass of the condenser neck (Nos. 31 and 
32) feedwater heaters. These items are of orime consideration 
for the prevention of water induction into the turbine. LeakaTe 
of water into extraction steam lines has been a major cause of 
turbine damage and outage caused by water induction.  

19. Turbine Building Ventilation 

In our opinion, the ventilation system which has been designed 
and installed in the turbine buildina is inadequate. There is no 
provision for circulating the ventilation air through areas which 
have a high heat buildup. It also provides a poor environment 
for personnel workina in these areas, although qenerallv there 
are few operators in the turbine building.  

We recommend the addition of a supplemental forced air 
ventilation system to provide air distribution to areas of high 
heat buildup.

V-5



Indian Point 3 

20. Auxiliary Boiler Feed Pump Area Ventilation 

The ventilation system, as presently designed, appears to be 
undersized to handle the heating load of this building. It has 
been our experience that temperatures as high as 140OF have 
resulted in feed pump buildings having similar ventilation 
systems, with subsequent equipment overheating and breakdown.  

We recommend a study be made into the ventilation system to 
determine if additional ventilation is required for this area.  

21. Flange Bolting 

It appears that flange bolting in some nuclear systems has-not 
been done in accordance with the piping specification. High 
pressure flanges in the chemical and volume control system were 
found with bolts installed where studs are called for. Some 
flanges were found to have 3/4 in. bolt holes with 1/2 in. studs 
installed. This will cause rotation of the flange faces during 
operation, deforming the flexitallic gaskets and causing leaks., 
All of these flanges should be rechecked and made up in 
accordance with the piping specification, including proper bolt 
or stud material.  

22. Pressurizer Relief Valve Piping 

The pressurizer relief valve discharge piping does not appear to 
be adequately supported and restrained to withstand the forces 
and moments that will be generated when these relief valves 
actuate. The supports for this piping should be checked for 
adequacy of design.  

23. Auxiliary Boiler Feed Pump Area Access 

There is only one staircase in this area. Another means of 
access should be provided at the opposite end of the area so 
that, in the event of a steam or feedwater leak, personnel would 
not become trapped in the area.  

24. Dynamic Restraint of Piping Systems 

During our investigation of the major piping systems, we have 
been unable to determine if the piping has sufficient dynamic 
restraints. Assurance should be obtained that all major piping, 
especially main steam and feedwater, has been analyzed for 
adequacy of dynamic restraints to restrict pipe vibration and 
movement during normal and transient operations.  

25. Valves 

Main Steam Isolation and Nonreturn Valves: Problems with this 
type of valve have been experienced. There have been instances 
of failed discs and pins when these valves slam closed under 
operating conditions. We are Presently upgrading this type of
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valve in one plant and considering upgrading it in several other 
plants. The valve specification shows that the Unit 3 valves are 
constructed of materials similar to those used at the plants 
experiencing problems. It is our recommendation that the 
adequacy of these valves be evaluated.  

Pump Recirculation Valves: We recommend that these valves be 
located as close as possible to the receiving vessel. This 
recommendation also applies to the control valves in the reheater 
drain system. These reheater drain valves are now located 
approximately 40 ft from the receiving vessels, and the pipinq 
follows a tortuous path downstream of these valves, which could 
cause erosion of the pipe and a high noise level.  

Power Operated Relief Valves: Balancing problems have been ey
perienced with this type of valve used for decay heat removal 
purposes. A check should be performed on the piping associated 
with these valves to determine whether the lines are properly 
supported to withstand the loads and moments resulting from 
maximum valve flow capability at maximum steam generator 
pressure.  

With the present piping system, the atmospheric steam dump valves 
are used to control the individual steam qenerators durina heatuo 
and hot standby. It has been our experience that these valves do 
not provide satisfactory control during this state of operation 
due to their large size. Consideration should be given to the 
addition of a decay heat release valve. This valve would be 
smaller and tied in throuqh block valves to the four main steart 
lines. Fine control would be available during physics testing, 
heatup, and hot standby.  

26. System Cleaning 

The system and equipment cleaning at Unit 3 has apparently been 
accomplished by a combination of velocity flushing and hand 
wiping. This, in our opinion, has not been an acceptable method 
due to the inability to attain sufficient velocities for removal 
of entrapped or entrained materials in piping systems and 
inaccessible areas. An invessel filter is being utilized during 
cold hydro and hot functional testing which does not guarantee 
removal of particles within the dimensional recquirements 
specified by the industry. Selective recleaning may be required.  

27. ECCS Analysis 

Some Westinghouse plants with the 15x15 fuel array have been 
restricted in power output pending AEC acceptance of the ECCS 
analysis. Recent Westinghouse plants have shifted from the 15x15 
to the 17x17 fuel array to avoid power level restrictions. This 
item is discussed in detail ir Section VI of this report.  
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28. Residual Heat Removal Pump (RHR) 

The cooling water connections (Auxiliary Coolant) to the RHR pump 
thermal barrier have been deleted on past plants of similar 
design. The cooling water has caused seizures durinq pump start.  
This should be resolved.  

29. Residual Heat Removal Heat Exchangers (RHR) 

Flow-induced vibration problems have been experienced in the vast 
with the RHR heat exchangers of the same manufacturer and piping 
arrangement as observed in Unit 3. To avoid extensive delays, 
this problem should be further investigated.  

30. Main Coolant System RTD Manifolds 

Swagelock couplings used for attaching RTD's to the manifold have 
failed on other plants. We recommend changing this coupling to 
one of a welded design.  

31. Accessibility to Valves, Instruments and Equipment 

In certain instances (as indicated in Section III), accessibility 
for operating and maintaining valves, instruments and equipment 
is inadequate. We recommend that each such item be investigatedd 
on a case-by-case basis prior to plant operation to determine 
whether additional ladders and platforms should be provided, or 
other provisions made to resolve this problem. This may involve 
the addition of chain handwheels or extension stems to valves, 
relocation of valves, instruments, or equipment, etc. Con Edison 
has indicated that an accessibility review will be made prior to 
operation. The results of their efforts should be reviewed to 
insure that it responds to all the problem areas identified in 
this report.
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B. Correction of Unit 2 Construction and Design Deficiencies 
on Unit 3 

The following listed items were furnished by Con Edison for 
correcting problems as a result of similar occurrences at Unit 2: 

1. Hydraulic restraints - inspect, refill and correct faulty 
seals - audit WEDCO corrections in Unit 3.  

2. Intake structure masonry screenwall does not meet New York 
State building code - under negotiation with WEDCO.  

3. Reactor coolant pump vibration monitoring, extend indication 
to control room - being resolved as a plant completion item.  

4. Larger horsepower containment purge fan motor - Unit 3 test 
program will determine what action, if any, is required.  

5. Auxiliary boiler feed pump building - seal floor sleeves to 
mitigate flooding - review Unit 3 design.  

6. Containment recirculation system SW-44 valves corroded, 
future replacement with stainless steel - under negotiation 
with WEDCO.  

7. W2 switch modification - Unit 3 switches are modified with 
new Westinghouse parts - audit WEDCO review of cracking of 
new components found in Unit 2.  

8. Leak-through on 2 in. safety injection check valves - Unit 3 
test program will determine action.  

9. Steam supply stop valves to auxiliary feed pump turbine, 
position indication in control room - review Unit 3 Oesign.  

10. Pressurizer spray 3/4 in. bypass valves - review TUnit 3 
design for incorporation of ECN.  

11. Spent resin tank sparging nozzle modification - inspect Unit 
3 for incorporation of ECN.  

12. Charging pump seal oil leakage collection - inspect Unit 3 
for incorporation of ECN.  

13. Boric acid injection tank - review Unit 3 design for 
redundant power source to two heaters.  

14. Fire detection and alarm system in control room wirina 
cabinets - review Unit 3 design, modification was AEC 
commitment in Unit 2.  

15. Motor control center starter wiring deficiency, spacing, 
clearance and insulation problem - inspect Unit 3 
installation. See O.J. Beusse.
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16. Circulating water pump excessive vibration - under 
negotiation with WEDCO - Grob letter of June 28, 1974 to 
Lemire, Stone & Webster, describes technical program.  

17. Charging pump suction elbow leak and pipe support modifica
tion - review Unit 3 design for same deficiency as Unit 2.  

18. Boiler feed pump control and bearing oil isolation valves 
review Unit 3 for isolation valve installation.  

19. Pressurizer safety valve leakage - Unit 3 test proqram will 
test problem - Mechanical Engineering memo requests 
measurement of valve-to-discharge piping alignment.  

20. Low flow bypass regulating valves in four feedwater lines 
being engineered for Unit 3 by WEDCO and Con Edison 
installation under negotiation with WEDCO.  

21. Personnel air lock modifications to add bearing, relief 
valve and telephone - under negotiation with AEDCO.  

22. Control rod drive printed circuit card failures, experienced 
in Unit 2 - impact on Unit 3 depends on findings in 
repairing Unit 2 circuit cards.  

23. Spent fuel pit heat exchanger and non-regenerative heat 
exchanger - inspect/ audit Unit 3 to determine if Joseph Oat 
Co. heat exchanger was modified as in Unit 2.  

24. Fuel handling system air line solenoid valve - audit Unit 3 
for incorporation of ECN.  

25. Main turbine oil pump - flaws in impeller casting - found 
flawed but usable by Westinghouse - resolution is under 
negotiation with WEDCO.  

26. Install drain from conductivity cell CE 1136 to charging 
pump seal leakage tank - being engineered as a unit 
completion item.  

27. Boiler feed pump 22 turbine bearing failure - caused by 
separation of oil supply line - check installation of Unit 
oil supply lines.  

28. Under-rated flanges on Unit 2 chemical cleaning connection 
at boiler feed pump suction - not applicable, Unit 3 
constructed without flanges (butt-welded end cap).  

29. Pressurizer shield penthouse excessive temperature - review 
Unit 3 design for same problem.  

30. Auxiliary boiler feed pump motor failure - no evidence of 
cause of failure.
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31. Steam generator blowdown line waterhammer - review Unit 3 
design for same problem.  

32. Heater drain pump discharge valve control defects - reiriew 
Unit 3 design for same problem.  

33. Miswiring of controls on air ejector discharge valves 
PCV-1229 and 1230 - audit WEDCO correction of this miswiring 
in Unit 3.  

34. Main turbine turning gear jammed due to faulty bearing 
turning gear operation will be monitored during test 
program.  

35. Pressurizer relief tank rupture disc failure - relates to 
pressurizer safety valve leakage - investigative action is 
covered by item 19 above.  

36. Repair of four jammed control rods - Unit 3 internals will 
be inspected by procedure and reactor coolant filter will be 
used.  

37. Containment fan motor cooler heat exchanger leaks - to be 
monitored as a matter of routine during Unit 3 test program.  

38. Darling 10 in. safety injection check valves leak past 
seats - testing and startup operations will determine 
leakage, if any, on Unit 3.  

39. Pipe restraint and blast shield modifications to accommodate 
high energy line breaks - review Unit 3 design for 
implementation.  

40. Valve 204B body leaks (defective valve body) - hydrostatic 
and operational leak rate testing routinely monitor for such 
leaks.  

41. Exhaust stack radiation monitoring sample line tubinc, 
excessive bend and low points - inspect Unit 3 tubing for 
same problem.  

42. Repair main steam isolation valve MS-i bonnet leaks - start
up operation will determine leakage if any.  

43. Unit 2 trip due to mismatched wiring on generator trans
former protective circuit - audit Unit 3 design for same 
problem.  

44. Cement-lined service water piping construction error at 
butterfly valves - Unit 3 previously inspected and found 
clear of this defect.  

45. Control rod drive vent leaks - caused by incorrect operating 
instructions in Unit 2 which resulted in excessive use and
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wear of vent plugs - not applicable to Unit 3 except to 
verify that vent threads are qraobite lubricated and torqued 
as specified by manufacturer.  

46. Vent leaks at vent valves S-47, -48, and -51 - check Unit 3 
design for same problem.  

47. Failure of feedwater line No. 5 to steam generator No. 22 
and modify steam generator feed rings with "J" tubes - WEDCO 
modified alignment on line No. 5 to steam qenerator No., 32 
in Unit 3. Remaining changes to prevent problem are under 
negotiation with WEDCO.  

48. Design changes to preclude flooding of RHR pfmps in Primary 
Auxiliary Building and the auxiliary boiler feed Dump room 
review Unit 3 design for same problem.  

49. Turbine generator trip delay - change from 10 sec to 40 sec 
trip delay - audit Unit 3 design for implementation of this 
change.  

50. Incore instrumentation seal table low pressure seals 
changed - audit Unit 3 for implementation of this change.

V-12



Indian Point No. 3

C. Pre-criticali 

Item No.  

1001 

1002

1003 

1OO4 

1005 

1006 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 

1021

ty Unit Completion Items 

Title 

6.9 kV Bus Ground Breaker 

Isolation Valves at Instrument Packs Inside 
Containment 

Manual Control of Atmospheric Relief Valves 

Cross Contamination of Samples Via the 
Isolation Valve Seal Water System 

Manual Initiation of Blended Makeup 

Control Rod Drive Mechanism Coil Temperatures 

Lifting Rig For Pressurizer Manway Cover 

Sample Points at Demineralizer Outlets 

Remote Control for the Reactor Coolant Drain 
Tank Pumps and Valves 

Control of Component Cooling Temperature 

CVCS Demineralizer Diversion Alarm 

Reactor Cavity Pit Sump Pump 

Access to the Accumulator Pressure and Level 
Transmitters 

Electrical Receptacles Inside the Polar Crane 
Track at the 95 ft Elevation of Containment 

Fire Protection System at Oil Tanks 

Smoke Detection in the Central Control Room 

Smoke Detection for the Control Building Wall 
Openings 

Sprinkler System Beneath the Turbine Operating 
Floor 

Extension of the Wall Between the Two Main 
Transformers 

Strip Heaters for Isolated Phase Bus Duct 

Auxiliary Feedwater Pumps City Water Supply 
Strainers
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Item No.  

1022 

1023 

1024 

1025 

1026 

1028 

1029 

1030 

1031 

1032 

1033 

1034 

1035 

1036 

1037 

1038 

1039 

1040 

1041 

1042 

1043 

1044 

1045 

1046

Title 

Product Cooler Conductivity Cell Return 

Reactor Coolant Pump Vibration Instrumentation 

Sprin kler System at Hydrogen Storage Bank 

First Out Annunciator Alarm 

Liquid Waste Flow Indicators 

Main Generato r Bearing Return Hydrogen Samples 

Main Generator Pressure Tap 

Monitoring for Generator and Exciter Bearing 
Insulation Deterioration 

Pump Bed Plate Drains 

Accumulator Vent 

Lifting Rig for Refueling Canal Flange 

Traveling Screen Wash Valve Control 

Hand Rails Around the Condensate Storage Tank 
and Primary Water Storage Tank Vents 

Access to RJIR Heat Exchanger Vents 

Reactor Coolant Pump Platform Lighting 

Access to the Reactor Coolant Pumps from the 
95 ft Elevation 

Fan Cooler Unit Access.  

Access Platforms Inside Containment 

Improve the Communications System 

Access Inside the Steam Generator Shield Wall 

Access to Tools and Instrumentation on the 
Pressurizer Shield Wall 

Railing Around the Eq'uipment Hatch Laydown Area 

Support for the Vapor Containment Purge and 
Primary Auxiliary Building Air Filters 

Plant Vent Radiogas Monitor
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1047 

1048 

1049 

1050 

1051 

1052 

1053 

1054 

1055 

1056 

1057 

1058 

1059 

1060 

1061 

1062 

1063 

1064 

1065 

1066

Indian Point No. 3 

Title 

Individual Pens for the Radiation Monitoring 
Recorders 

Access to Low Head Safety Injection Flow 
Transmitters 

Access to Pressurizer Level Taps Route Stop 
Valves 

Steam Dump Loss of Load Interlock 

Steam Dump C ontrol Circuitry.  

Control Rod Drive Mechanism Bed'Spring Hand Rail 

Access to Top of Pressurizer Relief Tank 

Access to and Removal of Steam Generator Manways 
and Hand Holes (Both Primary and Secondary)' 

Permanent Venting System for Reactor Coolant 
System Vents 

Steam Generator Tube Plugging Tools 

Reactor Coolant Pump Bearing Temperature 
Indication 

Waste Gas Release Line Flow Meter 

Modification to Chemical and Vol ume Control, 
System Holdup Tank Inlet Header 

Replace Fibrous Filters with Stainless Steel 
Filters 

Discrepancies in Refueling Equipment Fuel 
Handling Floor 

Emergency Showers at Sulfuric Acid Tank 

Sound Powered Communication - Refueling Opera
tions 

Sound Powered Communication Throughout Plant 
(Excluding Refueling) 

mechanism for Boric Acid Addition to Batching 
Tank 

Additional Hose Reel Stations in the Nuclear 
Areas
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Item No.  

1067 

1068 

1069 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 

1080 

10,81 

1082 

1083 

1084 

1085 

1086 

1088 

1090

Title 

Eliminate Restrictions in Nuclear Instrumenta
tion Wells 

Dummy Load Box for D-C Power System 

Provide Pump Bed Plate Drains for Conventional 
Equipment 

Containment Spray Line Drains 

Isolation of BFP Turbine for Maintenance 

Access Ladder to Fuel Storage Racks in FSB 

Modification to Equipment Hatch Steps 

Access to Monitor Tank Manhole 

Radiation Monitor Position Switches 

Reactor Coolant Pump Fire Protection 

Equipment Drains and Overflows 

Control and Part Length Rod Drive Power and 
Position Indication Cable Connectors 

Access to Radiation Monitor R-15 

Primary Auxiliary Building and Fuel Storage 
Building Roof Railings 

Access to Containment Building Lighting - 95 ft 
Elevation 

Control Room Alarm for Loss of a Vapor Extractor 

Service Water Bypass Control Valves for the 
Component Cooling Heat Exchangers 

Main Steam and Feedwater Flow Control Channel 
Selector Switches 

Steam Generator Narrow Range Level Recorders 

Flow/Head Capacity for the Auxiliary Component 
Cooling Pumps 

Emergency Lighting in Containment 

Uninterruptible Computer Power Supply
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Item No.  

1091 

1092 

1094 

1095 

1100 

1101 

1103 

1104 

1107 

1108 

1109 

1110 

.1111 

1112 

1113

Title 

Main Turbine Generator Bearing Thermocouples 

Rod Drive M-G Sets 

Auxiliary Feed Pump Building Roof Handrail 

Refueling Water Storage Tank Overflow Funnel 

Auxiliary Boiler Feed Pump Recirculation Piping 

Main Turbine Oil Lift Pump Interlock 

Discharge of a CVCS Holdup Tank to Waste 

Direct Transfer of a CVCS Holdup Tank to the RCS 

Reactor Coolant Filter Hiqh P Alarm 

Offsite Disposal of Liquid Waste 

Manipulator Hoist Slow Speed Interlock 

Constant Voltaae Transformer for Backup Power 
Supply to Instrument Buses 

Orifices for Fan Cooler Unit Motor Cooling 
Water Returns 

Turbine Speed Recorder 

Access to CVCS Holdup Tanks
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SECTION VI 

AEC LICENSING 

A. SUMMARY 

In our opinion, Unit 3 is licensable for operation by the United 

States Atomic Energy Commission (AEC).  

B. INTRODUCTION 

We have reviewed and evaluated the overall status of the Unit 3 
license application (Docket No. 50-286) . We reviewed many 
documents, including the Final Facility Description and Safety 
Analysis Report (FSAR) for Unit 3, the AECOs Safety Evaluation 
Reports. (SER), and numerous documents obtained from Con Edison 
and the AEC Public Document Room.  

Several meetings were held with representatives of Con Edison and 
PASNY to discuss the status of various open items and licensing 
concerns. A visit was made to the site for orientation and to 
review overall plant and equipment layout.  

This section summarizes past licensing history, describes the 
status of present licensing efforts, discusses licensing matters 
relating to transfer of Unit 3 from Con Edison to PASNY, and 
lists licensing matters not relating to plant transfer.  

C. PAST LICENSING EFFORTS 

The application for licenses (meaning Construction Permit and 
Operational License), the Preliminary Safety Analysis Report 
(PSAR), was filed in April 1967.  

The Advisory Committee on Reactor Safety (ACRS) meetings were 
held January 9 through 11# 1969, and the ACRS letter was written 
on January 11, '1969. The AEC Safety Evaluation Report (SER) 
relating to construction was issued on February 20, 1969.  

Atomic Safety and Licensing Board (ASLB) approval was issued in 
August 1969, and the (onstruction Permit (CPPR-62) was issued on 
August 13, 1969, and later extended to March 1, 1974. A second 
extension request was filed on January 18, 1974, and is presently 
under consideration by the AEC. In the meantime, on the basis of 
timely submittal of the extension request, construction has been 
allowed to continue without a formal extension issued by the AEC.  

The Final Facility Description and Safety Analysis Report (FSAR) 
was filed as Amendment No. 13 to the application for licenses.  
The filing date was December 2, 1970. Subsequently, FSAR 
Supplements 1 through 27 were filed with the AEC as amendments to 
the application. On April 16, 1973, Con Edison submitted a 
Revised and Substituted Application for Licenses.
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The AEC issued an SER in connection with the operating license 
application issued on September 21, 1973, The ACRS meeting on 
the operating license was held on November 9, 1973, and the ACRS 
letter was written on November 14, 1973.  

D. PRESENT LICENSING STATUS 

1. AEC Review/FSAR Supplements 

The Regulatory Staff intends to issue a supplement to the 
September 1973 Safety Evaluation Report. As a result, the Staff 
requested additional information from Con Edison in a letter 
dated July 2, 1974. The areas of concern stated in this letter 
were: 

a. Loose parts monitoring (Q4633) 

b. Utilization of seismic data from installed unit in
strumentation (Q5 .42) 

c. Diesel generator cooling during LOCA (Q9.35) 

d. Instrument air system modifications (Q9.36) 

e. Modification of steam supply to low pressure turbines 
(Q10.23) 

f. Modifications to feedwater system (Q1024) 

g. Circulating water system line failure protection 
(Q1o 25) 

h. Blowdown flash tank monitor (Q11.14) 

i. Fixed gaseous and air particulate monitors (Q 11.15) 

j. Tests of shutdown from outside control room and loss of 
offsite power (Q13.7) 

Con Edison's answers were submitted to the AEC in Supplement 27, 
on July 29, 1974. Commitments made by Con Edison in these 
responses are discussed in Section VI.E.  

Con Edison has indicated that it will submit at least one more 
supplement to the FSAR to cover other FSAR open items brought up 
by AEC compliance inspections at the site. A summary of these 
items follows: 

a. Testing of Leak Detection System (Audit Finding 116) 

Con Edison has taken the position that this test is not required 
at Unit 3 since it is being performed on Unit 2, This view 
differs from the position taken in the FSAR, and Con Edison has 
agreed to amend the FSAR.
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b. Environmental Air Sampling Program (Audit Finding 21) 

The rotation sample has been replaced with continuous sampling at 
one location. Con Edison has agreed to amend the FSAR to show 
this change.  

c. Station Organization (Audit Finding 139) 

The AEC has noted that the operations organization is not in 
accordance with that depicted in the Technical Specifications and 
FSAR. .1 

2. ASLB Hearings 

The following have intervened in the licensing proceeding: 

.a. Attorney General of the State of New York 

b. Atomic Energy Council of the State of New York 

c. Hudson River Fisherman s Association 

d. Save our Stripers 

The primary issues raised by the intervenors are environmental 
and center around the contention that the unit should not be 
operated with a once through cooling system.  

As a result of the interventions, an Atomic Safety and Licensing 
Board (ASLB) was constituted. A prehearing conference was held 
by the ASLB on May 21, 1973. No hearing date has been set for 
this proceeding. However, there have been numerous 
interrogatories between the parties.  

A memorandum and order issued by the AEC on July 16, 1974 stated 
that while the ASLB is under no mandate from the Atomic Safety 
Licensing Appeal Board to cover issues not raised by the parties, 
the AEC regulations do not prohibit the ASLB from fully examining 
other issues of concern to the ASLB. N 

On July 24, 1974, Con Edison filed a request with the ASLB for 
authorization of fuel loading, subcritical and low-power testing, 
and a Limited Operating License. The purpose of this request was 
to avoid delaying preliminary operations until the completion of 
what could be a potentially prolonged operating license hearing.  
The ASLB, in an August 7, 1974 letter, requested a statement from 
all parties concerning the July 16, 1974 Commission ruling. It 
also indicated that it was still concerned specifically about 
quality assurance matters. These developments could expand the 
upcoming hearings beyond the environmental issues previously 
raised by the intervenors. In this letter the ASLB also 
requested information from Con Edison concerning remaining 
construction and testing items.  
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E. LICENSING MATTERS NOT CONNECTED WITH OWNERSHIP 
TRANSFER TO PASNY 

We have investigated the following licensing matters: 

1. Steam Generator and Reactor Coolant Pump Support Repairs 

Con Edison owes the AEC Compliance Division a report following 
completion of this modification. This item is covered in more 
detail in Sections III and V of this report. This problem will 
have to be resolved prior to licensing.  

2. ECCS Analysis 

Westinghouse is presently completing the revised ECCS analysis 
for the 15x15 core to be installed at Unit 3. The results of 
this analysis have been provided to Con Edison for their review 
prior to submittal to the AEC as a supplement to the FSAR.  

We recommend that PASNY review completely with Con Edison and 
Westinghouse the results of the analyses, particularly the 
revised technical specifications associated with core operation 
and power distribution limits. According to Westinghouse, the 
results of the new analyses of the 15x15 core indicate that the 
ultimate power level would not be limited in order to meet the 
revised ECCS acceptance criteria.  

If the AEC accepts the analyses, Unit 3 may, nevertheless, have 
to accept operating limitations in order to maintain acceptable 
ECCS analyses results under the revised criteria. We recommend 
that PASNY obtain the detailed input to the decision to remain 
with the 15x15 core from Con Edison so that this decision may be 
re-evaluated, based on any operating limitations.  

3. Anticipated Transient Without Trip (ATWT) 

Con Edison has contracted with Westinghouse to make an ATWT 
analysis for Unit 3. A final report on the ATWT analysis is due 
to the AEC by October 1974. Until this report is accepted by the 
AEC, the possibility remains that design changes associated with 
termination of transients may be required.  

4. Radioloqical Technical Specifications 

Certain sections of the Technical Specifications are still under
going review by the AEC. These include those specifications 
relating to effleunt releases, reactor coolant and secondary 
activity, ECCS analysis and related core operation, and testing 
of the main steam stop valves.

VI-4



Indian Point 3

5. Regulatory Guides 

In our opinion, prior to licensing PASNY will be required to 
address AEC Regulatory Guides that relate to operation, 
reporting, and administration of the power plant over which PASNY 
would have immediate and direct control.  

6. Loose Parts Monitoring 

The response to AEC Question 4.33 states that a loose parts moni
toring system (metal impact detection) will be installed prior to 
criticality. The response noted that permanent cabling was not 
available prior to initial criticality and would be installed no 
later than completion of the first refueling outage.  

7. Seismic Instrumentation 

The AEC has formally requested (Question 5.42) that a plan for 
utilization of in-plant seismic instrumentation data 'be 
developed. A plan has been provided in Supplement 27 which 
outlines for the plant operator the actions to be taken following 
an alarm indicating a strong motion earthquake of magnitude 
0.01 g or greater, including the appropriate guidelines for 
shutting down the plant.  

This specific request should not be confused with the proposed 
area seismicity study which has been initiated by Con Edison to 
further investigate the site seismicity. It has been included 
only because it is still an open item.  

8. Diesel Cooling Water Analysis 

The ABC has requested (Question 9.35) that an analysis be made to 
prove that the loss of the nuclear service water system would not 
require shutdown of the two diesel generators that are cooled by 
that system. The analysis, provided in Supplement 27, states 
that since in the long term following a Design Basis Accident one 
of the diesel generators is aligned to the conventional service 
water system, the two units would receive adequate cooling by 
backf low through the one diesel connected to the conventional 
supply.  

Confirmation of the analysis model is being carried out on the 
industrial water system of a large steel plant. Various flow 
rates to components will be verified during the Unit 3 Test 
Program.

9. Instrument Air System Dryer Failure 

Con Edison stated that they would provide a refrigerant dryer 
bypass system prior to criticality to prevent a loss of 
instrument air similar to that which occurred at Unit 2. This 
commitment was made in Supplement 27 in response to ABC Question 
9.3.6.
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10. Turbine Overspeed Protection 

Turbine overspeed protection and installation of dump lines 
before the low pressure turbine was addressed in the Supplement 
27 response to AEC Question 10.23. In this response, Con Edison 
stated that a low pressure steam bypass system would be installed 
=to ensure that turbine design overspeed would not be exceeded in 
the event of a complete loss of electrical load." It also stated 
that this system would not be installed until the first suitable 
outage after material delivery (material delivery is scheduled 
for summer, 1975).  

11. Feedwater System Modifications 

In Question 10.24, the AEC requested more information on modifi
cations being made to the feedwater system of Unit 3 as a result 
of the recent feedwater line crack at Unit 2 which was brought 
about by a waterhammer occurrence. Con Edison has stated in 
Supplement 27 that modifications. to Unit 3 will begin after hot 
functional testing and acceptance of the feedwater system. Con 
Edison personnel will make the same modifications to Unit 3 as 
they did on Unit 2.  

In addition, a 6 in. startup bypass feedwater regulating system 
will be installed "during the first convenient outage after 
commercial operation." 

12. Flood Protection 

Internal plant flooding due to a failure in the circulating water 
system was discussed in the response to Question 10.25. Con 
Edison agreed to install prior to criticality a 4 ft high dike 
and level alarms to protect the 480 V switchgear in the control 
building from flooding due to a circulating water system failure.  

13. Blowdown Flash Tank Monitors 

Con Edison in Supplement 27 (Response to Question 11.14) has 
agreed to install a blowdown flash tank monitoring system by May 
1, 1975.  

14. Fixed Gaseous and Air Particulate Monitors 

In response to Question 11.15, Con Edison made a commitment to 
install fixed gaseous and air particulate monitors in the control 
room, the fuel handling and storage area, and the radwaste areas.  
The schedule for installation was not given in the Supplement 27 
response.
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15. Shutdown from Outside the Control Room and Loss of 
Offsite Power Tests 

The AEC requested in Question 13.7 that a shutdown test from out
side the control room be .performed on Unit 3 at or above the 10 
percent power level. In addition, a test of the capability of 
theunit to sustain a loss of offsite power at or above the 10 
percent power level was also required by the AEC. In Supplement 
27, Con Edison agreed to perform both tests at Unit 3 from a 
power level of 10 percent or greater. Con Edison previously 
requested a waiver from the AEC performance of the Unit 3 test of 
shutdown from outside the control soom, since it would be run at 
Unit 2. This test has not yet been run at Unit 2. In our 
opinion, this test will be difficult to perform with presently 
installed equipment (see Section V). The Unit 2 test results and 
any problems encountered during the tests should be reviewed for 
applicability to Unit 3.  

16. Site Seismicity 

The seismicity of the Indian Point site will have to be resolved 
prior to licensing. The AEC is now working on a response to a 
petition by the Citizens Committee for Protection of the 
Environment for a show cause order requesting stoppage of both 
construction at Unit 3 and operation of Units 1 and 2. This 
petition was a result of the New York State Geologist gs statement 
concerning deficiencies in the seismology and geology analysis 
performed for Units 1-3.  

17. Equipment Separation 

Several areas were noted where redundant safety components were 
not separated by physical barriers. Specific examples include 
service water pumps, auxiliary feed pumps, containment spray 
pumps and high head safety injection pumps. In our opinion, each 
safety related pump should be separated from its redundant 
pump(s) by a physical barrier. However, the present service 
water pumps do not require such a barrier since Con Edison is 
installing three standby service water pumps in the discharge 
canal to provide an alternate supply of essential cooling water 
in the event of a barge/ship accident at the Unit 3 intake 
structure.  

18. Hydrogen Recombiner Testing 

Con Edison is committed to test the hydrogen recombiners 
installed inside the containment by introducing hydrogen into the 
recombiner. However, we question the advisability of introducing 
hydrogen into the containment.
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19. The Algonquin Gas Line Relocation 

Con Edison, in documentation provided to the AEC, has stated that 
this gas line will have to be relocated if it becomes necessary 
to install cooling towers for Units 2 and 3. Precautions will 
have to be taken to ensure the gas line is not moved closer to 
any critical plant structures, 

20. Diesel Generator Fuel Supply 

The Unit 3 diesel generators have a 36 hr fuel supply and Con 
Edison has stated that additional fuel is readily available from 
nearby Buchanan Substation. Although this system is not in 
conformance with the present AEC philosophy that nuclear plants 
provide at least a 7-day onsite supply of fuel for the diesel 
generators, the AEC has accepted a plan to provide a truck for 
delivery of. fuel oil on short notice from the 2 1/2 million 
gallon supply at the Buchanan Substation. PASNY will have to 
provide this truck since this arrangement was made under the 
licensing agreement for Unit 3 or provide increased onsite diesel 
fuel oil storage.
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F. LICENSING MATTERS CONNECTED WITH OWNERSHIP
TRANSFER TO PASNY 

Items which will have to be clarified or resolved prior to 
issuance of an operating license to PASNY for operation of Unit 3 
include: 

1. Plant security 
2. Emergency plan 
3. Radioactive effluents 
4. Special nuclear and by-products materials licenses 
5. Publication revisions
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SECTION VII 

ENVIRONMENTAL CONSIDERATIONS 

A. INTRODUCTION 

This section describes the environmental systems and related 
activities for Consolidated Edison Company (Con Edison) Unit 3.  

These include the heat dissipation system, the chemical waste 

system, the radwastIe system, sources of nonradioactive air 

emissions, meteorological monitoring programs, ecological 
programs, and noise control requirements. These subjects are 

considered in the above order. Existing facilities or provisions 
are described, followed by assessments in which the current 

status of permit and/or engineering requirements for each system 
are examined to determine where additional study may be required.  
Conclusions or recommendations are presented which summarize 
suggestions for additional work or equipment.  

B. SOURCES OF INFORMATION 

The descriptions and assessments in this Section are based on 
information gathered from the following meetings and documents: 

1. Environmental Report for Unit 3 

2. FSAR for Unit 3 

3. Draft Envi ronmental Statement by Directorate of 
Licensing USAEC for Unit 3 

4. Proposed Environmental Technical Specification Require
ments for Once-through Cooling, Units 1, 2, and 3 

5. Site visit and meeting with Con Edison Fish Advisory 
Board, June 18, 19, and 20, 1974 

6. Site visit to Indian Point, July 11, 1974 

7. Meeting with Con Edison personnel, July 12, 1974 

8. Memoranda from Power Authority of the State of New York 

9. Correspondence with Con Edison 

C. STATUS OF PERMITS 

The important permits yet to be received, of which we are aware, 
that are required for operation of Unit 3 are as follows: 

1. Sanitary Sewaqe Disposal Permit Issued by the New York 
State Department of Health
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This permit is not yet applied for and is required for 
the discharge of wastes from Unit 3.  

2. United States Environmental Protection Agency National 
Pollutant Discharge Elimination System (NPDES) Permit 
(Section 402, 1972 Amendment to the Federal Water 
Pollution Control Act - FWPCA) 

This permit was applied for on July 9, 1974, and is 
required for the discharge of liquid or heated waste 
water into the Hudson River. In our opinion, a draft 
permit would be- issued based on the proposed Steam 
Electric Power Generating Point Source Category effluent 
guidelines as set forth in the March 4, 1974, Federal 
Register. The NPDES application has been based on 
dilution of wastes as a means of treatment. Our 
opinion, based on similar permit situations, is that the.  
EPA will rule that dilution is not an acceptable form of 
treatment for liquid waste discharges.  

The EPA will regard Unit 3 as an "existing source" 
licensable under the proposed 1977 guidelines. To meet 
these guidelines, Unit 3 will require modifications as 
discussed in the sections of this report dealing with 
individual waste source points. The unit will 
eventually require further modifications to meet 
proposed 1983 guidelines. Pursuant to the statutes, the 
plant will not be permitted to discharge into the Hudson 
River after December 31, 1974, without this permit. In 
addition, the proposed guidelines would not allow the 
discharge of heat after July 1, 1978, without a 
demonstration under Section 316a resulting in definition 
of alternate guidelines. This would, therefore, require 
the installation of a closed-loop cooling system.  

3. Environmental Conservation Water Quality Certification 

This certifies that the effluent discharges will meet 
the 401 (FWPCA) water quality standards established by 
the EPA and the State in accordance with Sections 301, 
302, 306, and 307 of FWPCA. Certification is a 
prerequisite to the issuance of a 402 permit and an AEC 
operating license.  

4. State Pollution Discharge Elimination System 
Permit (SPDES) 

The State has requested application from specific power 
companies for this permit in anticipation of receiving 
delegatory power to administer the 402 FWPCA permit.
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5. New York State Department of Health Construction 
Permit for Auxiliary Boilers 

If PASNY decides to install auxiliary boilers PASNY will 
have to apply for permits, for construction of fossil 
fuel fired service boilers from' the New York State 
Department of Health. Waste streams from this source 
must also be accounted for in the NP-DES and .SPDES permit 
applications. If PASNY decides to build separate oil 
storage facilities for its auxiliary boilers, it will be 
necessary to prepare a Spill Prevention Countermeasure 
and Control (SPCC) plan for dealing with potential oil 
spills.  

D. HEAT DISSIPATION SYSTEM 

Unit 3, as presently designed, utilizes a once-through condenser 
cooling system, withdrawing water from the Hudson River and 
discharging heated effluent from a discharge flume and diffuser.  
The discharge system is shared with Units 1 and 2. The AEC 
Appeal Board has ruled for Unit 2 that closed loop cooling must 
be installed by may 1, 1979. Additionally, the FWPCA amendments 
of 1972 and the EPA effluent guidelines would appear to mandate 
that the existing system would become unacceptable from the 
standpoint of issuing a section 402 permit, unless a 
demonstration under Section 316a of the FWPCA results in 
alternative effluent guidelines. In this report, we have not 
assessed the feasibility or desirability of such a deimonstration 
and have considered both the once-through cooling system and the 
closed loop cooling systems.  

1. Once-Through System 

During operation, Hudson River water is drawn through an onshore 
intake structure, passes through the station condenser, and is 
discharged to the river from an onshore canal through submerged 
diffuser gates.  

The intake structure is made up of seven sections consisting of 
six bays, each with a 140,000 gpm circulating water pump, and one 
partitioned channel, containing six service water pumps with a 
total flow capacity of 30,000 gpm.  

Water entering the intake structure must first pass under a 
skimmer designed to block floating debris and then through a set 
of trash bars. The skimmer is morunted to extend down to El.  
-1.0 ft (MSL). Flow velocity during normal operation is 
approximately 1.0 fps.  

After passing through the trash bars the circulating water flows 
through six separate channels to traveling screens. The channel 
walls do not continue below El. 0.0 ft (MSL) upstream of the 
screens to allow fish and small crustaceans lateral movement, 
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thus reducing the possibility of their impingement on the 
screens.

This section of the flow path is equipped with recirculation 
ports which recirculate warm water from the Unit 3 discharge 
canal over the screens to reduce icing of the screens.  
Approximate flow velocity through the screens ranges from 1.5 to 
2.0 fps.  

Once past the traveling screens, the flow is treated with a 
sodi~um hypochlorite solution and continues to the pump inlet bay.  

Unit 3 utilizes a three-part, single pass, divided waterbox, 
surface type condenser. Each circulating water pump services 
one-half of a condenser section. Tube velocities are about 6 fps 
at full flow (840,000 qpm.). The condenser duty at full load is 
7.1 billion Btu/hr.  

After emerging from the condenser, the circulating water drops 
over a weir, designed to regulate canal depth and maintain 
suction lift in the condenser, into an open canal, and finally 
joins the discharge from Units 1 and 2 in a common canal. This 
canal is bounded on one side by the shore and on the other side 
by a sheet piling partition. After the water reaches the end of 
the canal it exits to the river through ten submerged rectangular 
gates which are designed to diffuse the thermal energy to a level 
satisfying New York State thermal criteria.  

As cited in proposed Appendix B (Environmental Technical 
Specification Requirements) of the facility operating license, 
the flow of condenser cooling water through Unit 3 must be 
reduced by 40 percent during periods when the average daily 
Hudson River temperature is 40OF or less. This flow reduction 
will cause a corresponding reduction in approach velocity from 
1.0 fps to 0.5 fps at the trash bars in the intake structure.  
Monitoring and recording instruments must be installed to ensure 
that these desired velocities are attained.  

Appendix B also contains a requirement that an air bubble curtain 
installed on the intake of Units 1 and 2 be evaluated to 
determine the need for a similar system for Unit 3.  

Appendix B has also cited a number of operating constraints and 
monitoring requirements for the discharge system, arranged in two 
closely related groups: hydraulic and thermal.  

The hydraulic constraints are actually a part of the thermal 
requirements since the velocities and head losses through the 
station multiport diffuser determine the degree of thermal 
dispersion and the ultimate compliance or noncompliance with 
state thermal criteria. Proposed Appendix B states that: 

1. The licensee must maintain the head loss across the 
discharge structure between 1.5 and 1.7 ft. This range
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will guarantee the required minimum discharge velocity 
of 10 fps and ensure adequate thermal mixing.  

2. The licensee must adjust the submerged discharge gates 
within 12 hr of a change in flow rate. All adjustments 
must be reported in the semi-annual operation report.  

Thermal discharge considerations listed in Appendix B are 
summarized as follows: 

1. There is a maximum circulating water temperature 
difference for all modes of plant operation. The 
differential temperature through the plant must be 
continuously monitored, recorded, and displayed in the 
control room.  

2. The maximum allowable temperature for water in the 
discharge canal is 980F. This value must also be 
monitored and recorded.  

3. The total heat rejection rate from the station must be 
monitored and recorded.  

4.. To avoid thermal stress on organisms in the station 
discharge canal, rates of temperature change must not 
exceed 150F per hour for normal power increase and 70F 
per hour for normal power decrease.  

5. Appendix B calls for thermal plume mapping of the 
discharge as it disperses through the Hudson River.  
This plume map will be used to determine the 
relationship of the thermal discharge to the New York 
State Thermal Criteria and to provide data for 
comparison and refinement of existing physical and 
mathematical models. The refined models can then be 
used as analytical tools for future thermal discharge 
work.  

The intake structures a t -the Indian Point site have had problems 
with the impingement of fish on the fixed and traveling screens, 
beginning with Unit 1* operation and continuing to date. The 
nature and perhaps the magnitude of the problem have changed due 
to the mitigation methods employed by Con Edison at Units 1 and 
2.  

The design changes which have formed the basis of the mitigation 
have been incorporated into the Unit 3 intake structure. They 
include moving the traveling screens to the position of the fixed 
screens on Units 1 -and 2, design of facilities for lateral 
movement of fish past the screens, and lower approach velocities.  
A bubble curtain is also being evaluated at Unit 2.  

The assessment of the impact of fish impingement has not been 
made to date; however, studies are presently under way to answer
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this question. These studies will not be complete until 1977. A 
more detailed discussion is contained in Section.VII-1, Ecology.  

The adequacy of the discharre facility to comply with state 
thermal criteria has been questioned by the AEC'. While we have 
not performed a detailed analysis of the system, we have reviewed 
the design information and hydrological data presented in the 
draft environmental statement. We have serious doubt as to the 
capability of the discharge to comply with the criteria at all 
times because of a build-up in the background temperature. An 
analysis would be required to resolve this question.  

There is a problem of impingement and entrainment of fish and 
other organisms in the circulating water flow. Since -no plan has 
been advanced as to how fish are to be removed from the traveling 
screens, collected, and returned to the river, we believe further 
study of this question is required.  

it is our opinion, because of the fish entrainment and 
impingement problem and the open question with regard to thermal 
discharge compliance, that a closed loop cooling system may be 
required at Unit 3.  

Operation of the station in the reduced flow mode will cut 
velocities in the condenser tubes to a point where fouling and 
scaling will be accelerated. Reduced flow will also lower the 
heat transfer coefficient and condenser efficiency.  

2. Cooling-Tower System 

A natural draft cooling tower system design and cost estimate has 
been prepared by Con Edison for a cooling tower that would. be 
located on a pier-like structure extending into the Hudson River.  
We do not consider this plan to be feasible from an engineering 
standpoint as the cooling tower would be highly vulnerable to 
damage from shipping activities or icing conditions.  

More recent Con Edison plans which locate the tower onshore are 
in early *stages of development and no cost estimates were 
available from Con Edison for these later plans.  

To determine estimated costs for a cooling tower installation at 
Unit,3, we revised recent Con Edison concept drawings to show the 
cooling tower in an onshore location, reflecting more definitive 
engineering constraints, and prepared a very rough cost estimate.  
A detailed engineering study will be required to properly locate 
and design a cooling tower system. In particular, the tower's 
thermal performance is dependent upon optimization studies the 
results of which can affect capital and operating costs by a 
significant amount.  

Additionally, an incompatibility exists between the existing 
condenser flow and recent developments in the design of natural 
draft tower capacities. The proposed Con Edison design features
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a circulating water flow reduction to solve this problem and 
specifies an Amertap system in an attempt to control accelerated 
condenser tube scaling resulting from low water velocities.  

Additional engineering is required to select an optimal closed 
loop cooling system from among the various alternate systems.  

In the following paragraphs the Con Edison coolina tower design 
is described and evaluated with minor revisions, and estimated 
operating costs are summarized.  

The closed system uses a 25OF range, 15°F approach, natural draft 
cooling tower.  

Circulating water is supplied to the tower by four new 5,000 hp, 
150,000 gpm pumps through four 7.5 ft diam. conduits. Cooled 
water then flows out of the tower by gravity to the closed-loop 
once-through connections and into the condenser. Blowdown is 
expelled prior to the once-through conduit connection. Makeup is 
supplied by two new pumps housed in the existing screenwell 
structure. After discharge from the condenser outlet, the 
circulating water travels in a separate canal formed by a new 
sheet pile partition and returns to the new circulating water 
intake bay and pumps to be sent through again.  

This closed loop scheme calls for a reduction in circulating 
water flow rate since a single natural draft cooling tower that 
can handle the full flow of 840,000 gpm has yet to be built. The 
entire flow through the system has thus been reduced to 
600,000 gpm.  

Reduced flow leads to reduced tube velocities in the condenser 
which contribute to accelerated fouling and scaling of the tube 
surfaces which impairs the heat transfer characteristics. To 
remedy the fouling and scaling problem, Con Edison has included 
an Amertap condenser tube cleaning system. This arrangement, 
however, leaves unresolved the problem of lost capacity because 
of condenser derating caused by the lower heat transfer ability 
of slower tube water velocities.  

Environmental impacts of the cooling tower that require detailed 
study include fogging, icing, noise, water drift, salt 
desposition, and esthetics. Con Edison is preparing a study of 
closed loop systems for Unit 2 to be issued in December 1974.  
Similar studies will be required for Unit 3 and must include an 
assessment of the combined impact for Units 2 and 3.  

In addition to the "allowance" for cost shown in the "Capital 
Requirements" section of this report, it should be noted that the 
addition of towers would introduce operating penalties in reduced 
plant output and in increased fuel cost because of higher net 
station heat rate. The reduction in plant output would be in the 
order of 10.2 MW, the net station heat rate would be increased in 
the order of .93% a proportionate effect on fuel component of
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total generating cost. These numbers are appropriate for a 
natural draft tower, and are somewhat dependent upon the type of 
tower and related parameters as finally selected.  

E. CHEMICAL WASTES 

1. Makeup Water Treatment System 

Makeup water for Indian Point Unit 3 will be provided by a 
112 gpm flash evaporator-deaerator system located in the turbine 
building. This evaporator will operate only when the unit load 
is above 45 percent. For startup and emergency situations, the 
makeup water system is augmented by the existing station 
demineralizer-deaerator system located at Unit 1. Concentrated 
waste brine from the flash evaporator is discharged directly to 
the discharge canal. The makeup water to the flash evaporator is 
treated with sulfuric acid to prevent evaporator scaling. The pH 
of the waste brine is expected to be between 7 and 8.5.  

The brine concentrate waste from the makeup water treatment 
system is expected to be acceptable for discharge under the 
proposed EPA 1977 Effluent Guidelines. However, further 
estimating of brine concentrate composition is required to.  
confirm the waste component concentrations. Based on these 
results, applicable treatment required may be determined.  

If additional makeup water treatment equipment is installed, 
neutralization facilities to treat the regeneration wastes will 
be required. The makeup water assessment is discussed in 
Sections III, V, and VIII of this report.  

2. Sanitary System 

Sanitary wastes from Unit 3 will be conveyed to the existing 
plant sanitary treatment facility located at the southwest corner 
of the site. The station sanitary sewer conducts sanitary sewage 
from Units 1, 2, and 3 in an 8 in. line to the treatment 
facility. The treatment station consists of a comminutor, dual 
parallel septic tanks with manual selection, an 8,100 sq ft sand 
filter, and underflow drains for discharge to the river. The 
underflow drains are not used at present due to low waste flows 
and low percolation rates. A chlorination system to treat 
discharge is planned if the underflow drains are utilized.  

The system is designed to accommodate sanitary waste flows from 
100 people during normal operation, 200 people during an outage 
for refueling and a maximum of 300 people at the station at any 
one time. The system design was based on a design flow of 30 gal 
per day per person.  

There are two small sanitary treatment stations serving the 
observation station and guardhouse. The observation station 
system consists of a 545 gal septic tank and five 60 ft long by
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2 ft wide pits. The guardhouse system consists of a 512 gal 
septic tank and two circular pits.  

The main sanitary system at the site is large enough to accom
modate normal waste flows plus the additional flow resulting from 
personnel expected during the refueling of one unit. Should two 
or more units be refueled simultaneously, present plans are to 
utilize the existing sand filter and an underflow drain system 
and discharge treated waste to the river. However, this waste 
will not comply with proposed EPA Effluent Guidelines which 
require secondary treatment for sanitary wastes discharged to 
surface waters.  

PASNY should therefore either provide building its own sanitary 
treatment facility or arrange to discharge sanitary wastes to the 
municipal sewage treatment plant. We have included an allowance 
for cost of a treatment facility in the estimated capital cost of 
the plant. Such a facility would handle the observation post and 
guardhouse.  

3. Facility Floor and Equipment Drains 

The existing drain system will convey nonradiological wastes 
directly to the discharge canal. These wastes include drainage 
from chemical storage areas containing constituents such as 
cyclohexylamine, sodium hypochlorite hydrazine, oil, detergent, 
sodium hydroxide, and miscellaneous floor washings. Chemical 
discharge of potassium chromate from the Unit 3 closed loop 
cooling water system may be added to the above.  

Data on the chemical characteristics of these wastes are cathered 
by Con Edison at the confluence end of the discharge canal.  
Waste characterization estimates will be required to ascertain 
the type of waste treatment needed. Chemical drainage from the 
chemical feed tanks and related floor drains, such as sulfuric 
acid, hydrazine, cyclohexylamine, and sodium hydroxide, which are 
drained directly to the discharge canal, may require treatment 
such as neutralization and/or solids separation.  

oily waste floor drains should be rerouted to an oil/water 
separator prior to water discharge or further treatment.  

4. Facility Yard and Roof Drains 

Yard and roof drainage from Unit 3 will be conveyed directly to 
the discharge canal without treatment.  

Existing yard and roof drains should be examined as to their 
susceptibility for picking up oily contaminated wastes. Proposed 
EPA Effluent Guidelines require treatment of storm water runoff 
containing excessive concentrations of suspended solids, oil, and 
grease. Treatment would be in the form of solids removal and/or 
oil/water separation. A Spill Prevention Countermeasure and 
Control Plan should also be prepared to avoid oil drainaqe
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contamination caused by oil spills in plant yard areas, 
especially in boiler fuel oil storage areas. Any common yard or 

roof drainage system of Units 1 and 2 that discharges onto Unit 3 
property should be separated.  

5. Facility Chlorination System 

Sodium hypochlorite is used to chlorinate the main condenser 
water. Con Edison reports that the residual chlorine in the 
condenser at the confluence end of the discharge canal is 
approximately 0.1 ppm and that the residual maximum chlorine in 
the discharge water will be less than 0.5 ppm for one hour three 
times a week.  

Modification of procedures for adding sodium hypochlorite to the 
intake water may be necessary to meet proposed EPA guidelines of 
.2 mg/liter average residual chlorine for a maximum of 2 
hours/day and a maximum of .5 ma/liter during that period.  

6. Monitoring 

In order to meet NPDES requirements and the proposed 
environmental technical specifications, a monitoring program will 
be required for nonradiological waste. This should be 
accomplished at the discharge source after appropriate treatment 
before entry into the discharge canal. In this way no dilution 
will enter into the treatment scheme and the discharge will not 
be contaminated by waste from Units 1 and 2. The monitoring 
program will require automatic measuring equipment and laboratory 
personnel.  

F. RADIOACTIVE WASTE SYSTEMS 

10 Steam Generator Blowdown 

Discussion of this subject can be found in Sections V. and VIII.  

2. Liquid Wastes Other than Steam Generator Blowdown 

Present plans are to use a 2 gpm evaporator for miscellaneous 
liquid wastes but to divert laundry and hot shower wastes to 
Unit 1.  

Problems with liquid waste are discussed in detail in 

Section VIII.  

G. NONRADIOACTIVE AIR EMISSIONS 

Sources of nonradioactive air contaminants from Unit 3 are the 
auxiliary boilers, located on Unit 1, and the emergency diesel 
generators. The auxiliary boilers use No. 6 low sulfur oil (less 
than 0.37 percent sulfur) to generate steam for plant uses when 
the main steam generating system is not operating. The emergency 
diesel generators use diesel fuel (less than 0.1 percent sulfur).
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a. Auxiliary Boilers 

Units 2 and 3 share two 50,000 lb per hr package boilers located 
on Unit 1. The fuel rate to the units is 6,94~0 lb per hr; These 
boilers are presently operative and were constructed in 1968.  

Flue gases from these boilers are discharged through the Unit 1 
superheater stack. Emissions and resulting ground level 
concentrations of air contaminants are presented in the Unit 3 
Environmental Report. Particulates, sulfur dioxide and NOx 
emissions, and ground level concentrations will be well within 
any local, state, or federal limits.  

Permits to operate these units from the New York Department of 
Environmental Conservation have been received. Auxiliary boiler 
emissions will not have a significant impact on the ambient air 
quality. If.PASNY builds new auxiliary boilers at Unit 3, new 
permits'to operate these units should be easily obtained.  

b. Emergency Diesel Generators 

There are three emergency diesel generators installed; any two of 
these units are capable of supplying sufficient -power to the 
unit. Each unit is rated at 1.75 MW for continuous operation and 
at 2 MW for a maximum of 2,000 hours. The fuel rate is 
approximately 115 gph per unit. Exhaust gases from combustion 
are released to the atmosphere through individual stacks. These 
units are operated only during emergency situations and are 
tested once a week for 30 minutes. Durinr operation, small 
quantities of particulate matter, sulfur dioxide, and NOx will be 
emitted to the atmosphere. Resulting ground level concentrations 
will be very small and will have no adverse effect on the ambient 
air quality.  

A permit to operate the emergency diesel generators will be 
required from the New York Department of Conservation. H~owever, 
obtaining this permit should not present any difficulty.  

Nonradioactive air contaminants released from the auxiliary 
boilers and emergency diesel generator will have no adverse 
effect on the ambient air quality. Therefore, these sources do 
not represent an environmental problem in licensing Unit 3.  

H. METEOROLOGY 

An initial survey of pertinent information relative to 
atmospheric studies at Unit 3 was made to evaluate compliance 
with AEC requirements. This included assessment of documents 
filed with the AEC to establish-what requirements have been met, 
evaluation of the current meteorological monitoring program to 
determine its completeness and quality with respect to ongoing 
studies and postoperational requirements, and examination of 
outstanding AEC questions, including those indicating a need for 
additional work.
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Most AEC requirements regarding Unit 3 have been satisfied.  
There is no evidence of outstanding AEC Questions regarding 
meteorology or atmospheric impact.  

a. Meteorological Monitoring 

The 400 ft meteorological tower at Indian Point was erected to 
satisfy requirements of the Indian Point Contingency Plan for 
postoperational monitoring and to assess the impact of cooling 
towers on meteorological conditions at the site. Meteorological 
monitoring under the Contingency Plan will continue for the 
lifetime of the plant. The Contingency Plan calls for the 
transmission and display of wind speed, wind direction, and 
stability data in the control rooms at Units 1, 2, and 3. These 
data are presently being displayed on a strip chart recorder and 
stability data are shown on a light panel indicator. By Spring, 
1975, Con Edison expects to replace the chart recorder with 
digital display equipment and convert the light panel indicator 
to be a function of Pasquill stability class.  

Data from a 100 ft meteorological tower at Indian Point are 
presently being used for the Contingency Plan. Instrumentation 
at this tower does not meet the specifications of AEC Reaulatory 
Guide 1.23. Con Edison intends to correlate data from the 100 ft 
and 400 ft towers so that eventually only the 400 ft tower will 
be needed for postoperational monitoring. Con Edison indicates 
that the quality assurance, recoverability of data, and 
calibration of instruments at the 400 ft tower meet all AEC 
requirements. Data collected from the 400 ft meteorological 
tower are expected to provide final answers to AEC questions 
II.C.1 (fog occurrence) and II.C.2 (measurement of temperature, 
dew point temperature, and wind).  

No problems are anticipated with the AEC regarding correlation of 
the 100 ft and 400 ft meteorological tower data and the 
subsequent acceptability of the 400 ft tower for the Contingency 
Plan requirement. PASNY would require the 33 ft data for the 
Contingency Plan and also the 400 ft tower data for monitoring of 
cooling tower impact. In addition, PASNY would require 
meteorological display equipment in the Unit 3 control room. The 
possibility of tower relocation due to cooling tower construction 
also exists. The 400 ft tower will be a shared system for 
Units 1, 2 and 3. We do not recommend that PASNY operate its own 
tower exclusively for Unit 3.  

b. Cooling Tower Studies 

A study is presently under way to evaluate the environmental 
impact of an alternative closed cycle cooling system. The study 
is primarily for Unit 2. On-site meteorological data are being 
collected and processed by York Research Corporation of Stamford, 
Connecticut (York). Analysis and model development will be done 
by Pickard, Lowe, and Associates, Inc., of Washington, D.C.  
(P&L). Con Edison has indicated that the AEC has accepted P&L 
cooling tower models in past studies for other utilities and
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expects very little additional work would be necessary to 
incorporate the accumulative impacts of Units 2 and 3 cooling 
towers. The closed loop cycle analysis report is due by 
December 1, 1974& and is expected to provide final answers to AEC 
questions VII.1I (ambient salt concentration and deposition) and 
VII.6 (discharges from cooling towers and interaction with of f
site fossil-fueled power plants). Analysis of the environmental 
impact of other cooling towers will be done by Con Edison 
engineers.  

Since the studies of the environmmntal impact of alternate closed 
cycle cooling systems have not been completed, no indication of 
environmental meteorological impact, need for future studies, or 
acceptance by the AEC can be ascertained. The meteorological 
impact study for Unit 3 would have to include accumulative effect 
of the Units 2 and 3 closed cycle coolings'systems.  

c. Cooling Tower Monitoring 

In the Draft Environmental Statement, the AEC recommends 
continuation of the present modified meteorological monitoring 
program for 1 to 2 years after all units begin full-term 
operation. Such data will form a basis for evaluating potential 
climatic modification resulting from station operation. Con 
Edison indicates that meteorological monitoring of cooling tower 
impact will continue for an extensive period of time.  

PASNY would have to share the expense of collecting and 

processing data needed for cooling tower impact analysis.  

d. Upper Air Study 

Upper air data presently being collected by York will provide 
answers to AEC question 11.C.3 (vertical extent of the valley 
wind system).  

No future studies on the extent of the valley wind system are 

expected once the present program is accepted by the AEC.  

e. Environmental Technical Specification 

No problems are expected regarding the meteorological monitoring 

section of the Environmental Technical Specification.  

f. AEC Regulatory Guide 1.78 

Requirements of Regulatory Guide 1.* 78 may have to be met.  
Results of this analysis may require installation of gas 
monitoring equipment at the Unit 3 control room air intakes.  
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I. ECOLOGY 

1. Ecological Concerns.For Unit 3 

This section is based on an inventory of available information 
and represents a superficial rather than a detailed scientific 
evaluation of various ecological programs. Since many of the 
programs will not be completed 'for several years, no judgment can 
be made concerning the suitability of results relative to the 
objective of the study. Reports and material which have not been 
received to date are inventoried.  

Review of the Final Environmental Statement (FES) of Unit 2., the 
Environmental Report (ER) of Unit 2, and the Draft Environmental 
Stateitent (DES) of' Unit 3, plus other available material, 
suggests the major ecological concerns of the Indian Point site 
are associated with the onshore intake structures. The problem 
of impingement of fish on the traveling screens and fixel screens 
has received much public attention. The entrainment of organisms 
which pass through the 3/8 in. mesh screens has been the most 
controversial concern in terms of its impact on Hudson River 
fisheries.  

Biological concerns associated with the discharge involve 
alterations in the physical properties of the effluent such as 
temperature, dissolved oxygen, chlorine and some heavy metals.  

.2. Ecological Studies Being Conducted At Indian Point 

Con Edison is currently conducting through various contractors 
several studies at the Indian Point site and along the Hudson 
River. The fundamental question to which each of these studies 
is directed has been raised by the AEC and is stated in the ES 
for Unit 2 and the DES for Unit 3. The requirements for 
ecological monitoring are detailed in the Environmental Technical 
Specifications (Tech Specs) Requirements for Once-Through Cooling 
for Indian Point Units 1, 2, and 3. The Tech Specs for Units 1, 
2, and 3 would represent a Con Edison commitment to Unit 3 with 
respect to ecological studies.  

The Tech Specs detail aquatic ecological studies'in the areas of 
impingement, entrainment, chlorine concentrations, dissolved 
oxygen in the thermal plume, plume isotherms and heavy metals.  

3. Evaluation of the Ecological Studies 

An initial evaluation of the ecological studies at Indian Point 
has been made from information obtained from the ER and the ES, a 
meeting of the Fish Advisory Board (FAB), and an overview of some 
of the Con Edison Contractors' reports. Contractor reports which 
were to be submitted to Con Edison on May 1, 1974 (Figure 1) will 
probably not be in final form until late surmmer or early fall of 
1974. Therefore, the FAB meeting provided the most up-tn-date
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information, but was not a complete presentation of current 
results.  

The studies are mainly directed to answer questions concerning 
the impingement and entrainment of fish and consequently 
demonstrate the impact of the once-through cooling system.  
.Should a decision to construct cooling towers be made by PASNY 
the scope of the ecological studies should be reevaluated for 
appropriateness to the impacts associated with a closed loon 
cooling system.  

An inventory of the specific contractor studies indicates several 
studies are being directed at different aspects of a single 
question.  

There are some common ecological concerns to the three units at 
Indian Pointand some common concerns to power stations located 
on the Hudson River. The Inter-Utility Co-ordinating Committee 
(IUCC) serves as the vehicle by which utilities with power 
stations on the Hudson River evaluate general Hudson River 
ecological questions common to all power stations. The year-to
year existence and the administration of the IUCC presently rest 
with Con Edison. Should PASNY choose to pursue active membership 
in the IUCC, more detailed evaluation should be made of the 
current ecological data base and the availability of results of 
future studies.  

J. NOISE CONTROL 

A survey of pertinent information relating to noise control and 
noise impact studies performed under the auspices of Con Edison 
for Unit 3 was made to appraise compliance with OSHA and noise 
codes governing community impact.  

Applicable Documents Relating to Noise are listed below: 

1. Occupational, Safety, and Health Act of 1971 (OSHA); Interior 
Plant Noise 

2. Town of Buchanan Zoning Code of November 1, 1970, Tables 1 
and,2, Pages 5440 and 5441; Community Noise 

3. United States Housing and Urban. Development (HUD); 
Transmittal Noise, 1390.2 

Based on our review, we expect specific areas of the plant and 
auxiliary building interiors and control room to pose problems 
related to compliance of plant operating personnel with OSHA 
requirements. These problems may require strict administrative 
control and ear protection postings for critical plant areas 
while feasible engineering solutions are being developed.  
Audiometric surveillance and control for operating personnel may 
be required in the interim period.
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ISSUING AGENCY
TYPE OF PERMIT 
OR LICENSE

TABLE 1 
STATUS OF PERMITS 

I.D. NO.
DATE FILED 
Yr/Mo/Day

DATE ISSUED 
Yr/Mo/Day

EXPIRATION DATE 
Yr/Mo/Day

U.S. Atomic Energy 
Commission 

U.S. Army Corps 
of Engineers 

U.S. Environmental 
Protection Agency 

New York State Water 
Resources Commission 

New York State 
Department, of Health

- Construction 
permit 

- Operating 
license 

- Installation 
of screenwell 
cofferdam and 
discharge canal 

- Dredging at 
Lents Cove 

- Revised plans for 
discharge install
ation of steel out
fall section con
sisting of 12 sub 
merged openings 

- National Pollutant 
Discharge Elimin
ation System permits 
(Section 402) 

- Installation of a 
screenwall cofferdam 
and discharge canal 

- Dredging at Lents 
Cove 

- Extension of discharge 
canal 98 ft. down 
river and protection 
with sheet piling 

- Sewage disposal 
system 

- Construction of 
fossil-fired service 
boilers

CPPR-62 69/8/13

70/11212

67/19/11 

70/11/24

70/12/31

74/7/9

8-31-67

8-78-67

67/6/22 

67/11/30 

67/6/30 

59/6/10

68/12/31 

68/1/31

68/4/12 69/4/12HA6801 01
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ISSUING AGENCY
TYPE OF PERMIT 
OR LICENSE

TABLE 1 
STATUS OF PERMITS (cont'd)

I.D. NO.
DATE FILED 
Yr/Mo/Day

DATE ISSUED 
Yr/Mo/Day

EXPIRATION DATE 
Yr/Mo/Day

New York State 
Department of Health 

New York State 
Department of 
Environmental 
Conservation 

Hudson River Valley 
Commission 

Village of Buchanan 
Building Department

- Construction of an 
effluent channel with a 
submerged diffuser 

- Redesigned Outfall' 
structure including 
sluice gates 

- Construction of modified 
outfall structures to 
change openings from 
18' to 12' 

- Section 401 of FWPCA 
- State pollutant dis

charge elimination 
system permit 

- Installation of 
screenwell cofferdam 
and discharge canal 

- Dredging at Lents 
Cove 

-- Unit No. 3 project 
- Changes in discharge 
canal 

- Excavation 
- Demolition 
- Installation of 

screenwell cofferdam 
and discharge canal 

- Construction:control 
house 

- Construction:aontain
ment building 

- Construction:turbine 
building 

- Construction:fuel 
storage building

70/5/19 

70/12/10 

71/4/11
73/40/4 

74/1/4

421 
425 

427 

458 

459 

460 

463

67/9/14 

67/9/14 
68/2/8 

71/3/26 
67/6/16 
67/7/10 

67/7/11 

68/5/28 

68/5/28 

68/5/28 

68/7/15



TABLE 1 
STATUS OF PERMITS (cont'd)

ISSUING AGENCY

TYPE OF PERMIT 
OR LICENSE I.D. NO.

DATE FILED 
Yr/Mo/Day

DATE ISSUED 
Yr/Mo/Day

EXPIRATION DATE 
Yr/Mo/Day

Village of Buchanan 
Building Department 

Westchester 
County

- Construction:pri
mary auxiliary bldg.  

- Construction:waste 
holdup tank 

-(Construction:serv

ice bldg.  

- Use of land for 
industrial purposes

3d

69/2/24 

69/8/25 

69/8/26 

70/11/9



TABLE II 

DESCRIPTION OF ECOLOGICAL STUDIES BY SITE AND GENERAL 
ECOLOGY OF THE HUDSON RIVER 

Study Description Duration Contractor 

Indian Point 

Ecological Study 1972 - 1977 

a. Ecosystems 

1. Chemical and thermal discharge 
(benthic-thermal plume) TI 

2. Impingement 

(population estimated, characteristics, 
relationships) TI 

b. Entrainment 

1. In-plant NYU 

2. In-river NYU 

c. Synoptic subpopulation TI 

d. Scale analysis URI 

e. Cooling tower blowdown bioassay TI 

Indian Point 
Impingement 1972 - 1977 

a. Monitoring TI 

b. Device evaluation (sonar) TI 

c. Correlation with environmental factors TI



TABLE II CONT'D

1974 - 1975 Bid 
Evaluation 

(S&W)

Preoperational Studies 1973 - 1974 

Impingement and entrapment 

Striped bass life cycle model 

Pressure effects 

Passage through existing plants 

Artificial Propagation 1973 - 1975 

Spawning, etc.  

Hatchery design 

Multiplant Study 1973 - 1977 

Lower estuary 

Gear selectivity and efficiency 

Ichthyoplankton survey 

Shoal survey, 

Beach seining 

Multiplant data base

IUCC

Flume

Cornwall

TI 

QLM 

NYU 

TI 

UMF
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Figure 1 General Ecological Survey and Special Studies 
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SECTION VIII 

SHARED AND INDEPENDENT FACILITIES 

A.* SUMMARY 

Unit 3 has been designed as the third unit of a multi-unit 
facility, all under the single ownership of Con Edison at an 
existing site. Consequently, it utilizes many facilities, 
services, and systems in common with the other units.  

An investigation has been conducted to identify these common 
areas and to define the nature and extent of the sharina. The 
additions and modifications necessary to establish Unit 3 as an 
independent facility under PASNY ownership have been determined.  
Since some of these additions and modifications cannot be 
accomplished. prior to initial fuel loading and operation, 
recommendations are presented regarding interim sharing and 
temporary arrangements. These are formulated assuming a final 
loading date of July, 1975.  

A summary of the investigation is presented in the attached two 
tables: 

Table VIII A-1 Recommendations for New Independent 
Facilities 

Table VIII A-2 Recommendations on Con Edison 
proposals for independent and Shared 
Facilities 

The sum of the costs in Tables A-i and A-2 is reported in the 
capital cost sections of this report. Each item in these tables 
is discussed individually below in Sections VIII B, C, D, E, F, 
and G, and the basis for an implementation plan which would be 
compatible with present licensing plans is provided in Section C.  

These recommendations reflect additions and modifications needed 
to ensure that Unit 3 can be operated and maintained under 
separate ownership without restrictions caused by the method of 
operation or performance of Units 1 and 2. Separate facilities 
are recommended wherever engineering judgment and evaluation 
indicate that improved availability and reliability will result 
at a reasonable cost. Consideration has also been given to 
recent or developing regulatory criteria and guides, and 
modifications recommended in cases where compliance with them, 
although not yet mandatory, should be included in the overall 
plan.  

The major additions and modi fications recommended are shown on 
Drawing No. SK-12516-1, a modified site plan included in this 
report.
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B. SITING AND ACCESS 

1. Land Acquisition 

Several site modifications are considered necessary to permit 
Unit 3 to be operated under separate ownership. As shown on the 
site plan (Drawing SK-12516-1), we recommend that the area within 
the heavy dotted line, including the complete southern portion of 
the present Con Edison Unit 3 site, be acquired for PASNY use.  
In addition, PASNY should acquire a. portion of the Buchanan 
Substation (138 kV switchyard), plus a separate access road.  

2. Access. Parking, Grading and Fencing 

An independent road, permitting plant access from Broadway, plus 
additional internal roads, would be provided.  

Parkin' facilities for approximately 150 automobiles would be 
provided outside the security fence adjacent to the new 
guardhouse. Limited parking facilities-would be provided inside 
the security fence. The final site would be graded with due 
regard to site drainage. Partial landscaping is also included.  
Other additions and modifications to major structures and systems 
shown on the site plan are discussed in Subsections VIII.C and 
VIII.D below.  

3. Security Provisions 

Con Edison plans to upgrade existing security provisions to meet 
licensing requirements. A new guardhouse, lighting, and 
monitoring systems will be provided. We recommend that these 
changes be implemented but modified to suit the proposed Unit 3 
boundary and the proposed new guardhouse location shown on 
drawing SK-12516-1. A monitor panel should be installed in the 
Unit 3 control room in addition to the one in Unit 1 proposed by 
Con Edison.  

A separate security boundary should be established for Unit 3 and 
be controlled from a new guardhouse at the main entrance to 
Unit 3 at the southwest corner of the security fence. In our 
opinion, the boundary between Unit 1 and Unit 3 can be controlled 
as a personnel barrier only, and not as a security boundary.  

C. ADMINISTRATIVE AND SERVICE FACILITIES 

The requirements for administrative and service facilities are 
based on the staffing required for Unit 3. The areas considered 
include security, safety, additional buildings, additional 
equipment/systems, management facilities and maintenance 
requirements. The following data were used in developing the 
required administrative and service facilities: 

Organization and plant personnel as shown in Section Xf of 
this report.
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modifications to shared systems and facilities which would be 
required for independent operation of Unit 3 

Extent of similar facilities provided at units of comparable 
size 

Location and size of buildings, roads, and grounds as shown 
on S&W Dwg, No. SK12516-1 

Several changes and additions involving the site, the structures, 
and the systems will be necessary. installation periods will 
range up to three years from inception of engineering.  

Modifications should be phased in to provide an orderly and 
systematic transition from interdependent to independent 
operation in a manner that will support the licensing process.  
The following paragraphs outline the requirements for basic 
administrative and service facilities and suggest an 
implementation plan for making the additions and modifications.  

1. Administration and Service Building 

Con Edison's original plan to build a service buildingr in the 
Unit 3 area has been changed. The present plan is to provide 
minimal accommodations in Unit 3 together with controlled 
passageways over to Unit 1 where minor modifications will be made 
before. fuel loading and major modifications later. Unit 1 area 
is not a suitable location for services and facilities which 
support Unit 3 operation.  

It is recommended *that the original plan to provide these 
facilities in Unit 3 be implemented as soon as practical. It is 
recognized that interim accommodations such as presently proposed 
by Con Edison or as discussed in the. implementation plan below 
must also be provided to support the fuel loading.  

The administrative and service facilities recommended accommodate 
approximately 130 people and about 50 other personnel on a 
short-term basis for activities such as startup and refueling 
outages.  

The administration building is sized to provide offices and 
conference rooms, personal hygiene accommodations, lunchroom, and 
showers and locker roams to accommodate approximately 40 people.  

The service building will contain training facilities, first aid 
room, health physics office and shop, chemistry lab and counting 
room, lunchroom, showers and locker rooms and personal hygiene 
accommodations for up to 140 personnel in the operations, 
maintenance, and nuclear engineering groups.  

The maintenance shops will also be located in, the service 
building. The shops necessary to support routine maintenance are 
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mechanical repair, electrical repair, machine shop, welding shop, 
pipe shop, instrument and controls repair shop, and the toolroom.  

The basic capital equipment to support the shop services for an 
independent operating unit would require an investment of 
approximately $250,000. These shop facilities are based on 
routine maintenance being .accomplished on-site by PASNY 
personnel. Any departure from this assumption would naturally 
affect the size and makeup of the maintenance shops and 
equipment.  

Equipment necessary to maintain buildings, grounds, roads, 
parking lots and fences in good repair would require .a capital 
investment of approximately $125,000. This amount also includes 
the cost of stake body and pick-up trucks and a hydraulic crane.  

Health physics and chemistry programs will be administered from 
the service building. All related facilities including the 
radiochemistry (hot) lab will be located in the service building 
and connected by a controlled access corridor to the primary 
auxiliary building. The equipment needed to make Unit 3 
operational would be approximately $120,000. Offsite facilities 
are available for laundering protective clothing so that no 
laundry facility is required on-site.  

2. Warehouse 

The warehouse shown on the plot plan covers an area approximately 
100 by 300 ft and is equipped with a 5 ton traveling electric 
bridge crane to service the entire building. The building will 
include a class "A" parts receiving bay, spare parts storage bay, 
shop stores bulk storage area, and a housekeeping stores bay.  
The warehouse is located close to the proposed maintenance 
service shops and offices. Space is also provided for a spare 
parts computer.  

3. Implementation Plan for Proposed Modifications 

Proposed modifications must be phased in a -manner that best 
supports the licensing effort. Where long lead items are 
involved interim provisions must be made, including arrangements 
to use services from Units 1 and 2.  

The essential feature of such a plan would be to erect the 
warehouse first. Using a pre-engineered type building this could 
be done in about 9 to 12 months. Since the delivery of support 
parts and equipment will be relatively slow, a portion of the 
warehouse can be utilized for maintenance management, and 
services during construction of the service building.  

Pa rallel to the erection of the warehouse, the existing temporary 
structure at the end of the turbine building can be moved across 
the road southward clear of the construction area for the new 
administration buildinq and the service building. This temporary
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structure can be used for administrative offices as necessary. A 

temporary structure near the west end of the primary auxiliary 
building (courtyard area) can be installed concurrently to serve 
as a shower room and protective clothing control area.  

Unused space in the primary auxiliary building could accommodate 
a hot lab and counting room, or the permanent service building 
could be progressed in such a way to allow this equipment to be 
moved in early.  

Design and procurement of permanent facilities would be initiated 
concurrently. Erection of buildings and installation of 
equipment would be scheduled to suit overall progress of Unit 3 
testing and startup.  

DP POWER SYSTEM AND RELATED STRUCTURES 

1. Radwaste and Steam Generator Blowdown (SGBD) 

Present Con Edison plans are that the processing of radwaste from 
Unit 3 will interface with and depend on corresponding activities 
at Units 1 and 2 as follows: 

a. Unit 3 SGBD is to be routed to the SGBD treatment system 
of Units :1 and 2 which consists of redundant filters and 
demineralizers. Calculation of radioactive releases has 
been based on 50 gpm of Unit 3 blowdown being 
simultaneously processed with 32 gpm from Unit 1 and 
.50 gpm from Unit 2 in the 132 qpm capacity system. This 
cross-tie from 'Unit 3 to Unit I has not been installed 
but must be completed prior to the spring of 1975 or 
before fuel loading, whichever is later.  

b. Other miscellaneous liquid wastes from Unit 3 together 
with wastes from Units 1 and 2 would be routed to an 
integrated radwaste facility which will be located near 
Unit 1 to serve all three units. This facility would 
consist mainly of two 30 qpm evaporator packages which 
will be used to supplement the existing radwaste systems 
in Units 1, 2, and 3. The facility is not yet installed 
but equipment delivery is scheduled for November 1974, 
with installation to start soon thereafter. Con Edison 
has indicated that completion of this facility is not a 
prerequisite to receipt of an operating license but that 
the AEC is aware that it will be available. S&W 
believes that this system is important in enabling 
radioactive waste discharges to be kept to the low 
levels presently required.  

These plans for dependence on Units 1 and 2 should be modified so 
that a waste management program for Unit 3 can be separately 
Sestablished and available for initial operation without 
.interfacing with other units. This arrangement will make it 
possible for Unit 3 to comply with the design objectives
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presented in Section 11 of the September 1973 AEC Safety 
Evaluation Report without adversely affecting plant availability.  

A separate program is necessary to ensure that PASNY can achieve 
and demonstrate compliance with Unit 3 technical specifications, 
which are only in the form proposed by Con Edison at present.  
When finally issued by the AEC as part of the operating license 
it is expected that they will substantially incorporate the 
design objectives as contained in the September 1973 AEC Safety 
Evaluation Report and repeated here for easy reference: 

Liquids 

1. Treatment of liquid radioactive waste to limit the 
expected releases of radioactive materials to the 
environment to less than 5 curies per year, excluding 
tritium and dissolved noble gases.  

2. The calculated annual average radiation exposure to the 
whole body or any organ of an individual at or beyond 
the site boundary not to exceed 5 mrem.  

3. Concentration of radioactive materials in liquid 
effluents prior to dilution in the environment not to 
exceed the limits listed in 10CFR20, Appendix B, 
Table II, Column 2.  

Solids 

1. Solidifying of all liquid waste from normal operation, 
including anticipated operational occurrences prior to 
shipment to a licensed burial ground.  

2. Containers and method of packaging to meet the 
requirements of 10CFR71 and applicable Department of 
Transportation regulations.  

Gaseous 

1. Treatment of gaseous radioactive waste to limit the 
expected release of radioactive material from principal 
release points so that the annual average radiation 
exposure to the whole body or any organ of an individual 
at or beyond the site boundary does not exceed 5 mrem.  

2. Treatment of radioiodine released in gaseous effluent 
from principal release points so that the annual average 
thyroid dose to a child through the pasture-cow-milk 
pathway is less than 15 mrem. For Unit 3, the estimated 
thyroid dose is evaluated at the location of the nearest 
cow, approximately seven miles south of the site.
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The existing systems used to collect, store, treat, and dispose 
of liquid, solid, and gaseous wastes are described in 
Section III.  

Unit 3 has a liquid and solid radwaste system solely for its own 
use in addition to the planned use of the SGBD system in Unit 1 
and the Integrated Radwaste Facility under design. This includes 
collection tankage, a 2 qpm evaporator package, a small drumming 
facility, and provisions for direct disposal to the river. This 
is inadequate to treat Unit 3 wastes to the extent required under 
present criteria.  

The extent of the complete modifications which would be necessary 
to enable Unit 3 to best meet its objectives depends on many 
factors and can be firmly established only by a complete 
engineering study. Additionally, since radioactive leakages 
depend on good equipment integrity and a well-implemented 
maintenance program, significant judgment is involved in 
establishing design bases. S&W has evaluated data from operating 
plants and uses 12-15 grm input leakage for this purpose, 
exclusive of SGBD.  

With the present design, the amount of SGBD to be processed 
depends upon condenser tube leakage and secondary side water 
chemistry, optimized to prevent corrosion of the steam generator 
wInconeln tubes. However, Westinghouse has recently changed its 

secondary plant water chemistry requirements (refer to Section 
V.A.2.), thereby obviating the necessity of installing a 
permanent SGBD concentrating system and replacing it with a 
permanent 100 percent condensate polishing system. When the 
polishing system is installed, the present blowdown system would 
be retained and modified to re-route the flash tank steam to the 
fourth point feedwater heater and the flash tank condensate to 
the condenser hotwell.  

Facility for Liquid Radwaste and 
Steam Generator Blowdown 

A preliminary evaluation indicates that the following equipment, 
if installed in Unit 3, would replace the treatment services for 
waste liquids now contemplated in Units 1 and 2 and eliminate the 
need for transporting radioactive wastes and the cost of the 
piping between units.  

1 - 25 gpm evaporator package 
2 - Demineralizers 
25,000 gal capacity receiver tankage 
1 - Blowdown heat exchanger 
1 - Cartridge filter 
Miscellaneous small pumps 
Associated instrumentation and piping
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This equipment could be accommodated in the existing primary 

auxiliary building (PAB) if a partial level is added to provide 
head room for the evaporator.  

The installed cost of such a system would be approximately 
$2 million. It would take approximately two years from the start 

of engineering to procure and install this equipment. This 

estimate is based on an expected 15 month lead time for the 

evaporator. This lead time could be significantly reduced by 

acquiring one of the 30 gpm evaporators presently scheduled for 
delivery to Con Edison in November 1974 for installation in the 

integrated radwaste facility. The installation of this 
evaporator in the Unit 3 PAB could be achieved in a shorter time 
than in the integrated radwaste facility where a new building 
must be erected.  

Expanded Radwaste Facility 

The above modifications represent the minimum necessary effort to 
permit Unit 3 to establish and execute an independent radwaste 

program. At other PWR units, radwaste systems similar to those 
now contemplated for Unit 3 have required more extensive 
modifications to meet the current effluent release limits.  
Further studies should be made and similar modifications should 
be considered for Unit 3.  

These would involve all radwaste systems and typically include 
the following: 

Liquid Waste - Segregate low level, high level, and deterqent 
wastes. Provide individual processing for these wastes and 
reclaim essentially all liquid wastes to minimize disposal 
sufficiently to stay within limits even during periods of 
high equipment leakage.  

Solid Waste - Expand solidification facilities to support the 
larger liquid waste systems and allow for solidifying of 
resin slurries.  

Gaseous Waste - Provide for continuous gas stripping of 
primary coolant and for monitoring and filtration of all 
gaseous exhaust.  

Addition of the above equipment would require a new radwaste 
building. The overall cost of this type facility will be 
approximately $15 million.  

Condensate Polishing 

Present design of the Unit 3 condensate system does not include 
condensate polishing. This is due in part to the fact that until 
recently, Westinghouse has recommended a secondary plant water 
chemistry program incorporating hydrazine, morpholine, and tri 
sodium phosphate to control oxygen concentration, pH and residual
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hardness. With the recent decision by Westinghouse to implement 
a volatile amine chemistry program, the requirement for 
condensate polishing is quite vital to prevent contaminents due 
to condenser tube leakage from entering the steam generators.  
This was not as serious a problem with the old chemistry program 
since the phosphate served as a buffer and assisted in 
controlling pH.  

On the basis of information now available to us, it is our 
recommendation that immediate consideration be qiven to the 
installation of a condensate polishing system for Unit 3 due to 
the long delivery lead time (approx. 88 weeks) for a unit of this 
size, coupled with the fact that other utilities are presently 
planning to retrofit their plants with similar units, which could 
create a large backlog and increase this lead time significantly.  
Associated with lead time is the fact that it is undesirable to 
operate using the old chemistry program for any extended period 
of time since tube corrosion problems have been detected on some 
units with relatively short operating histories.  

The estimated installed cost for a condensate polishing unit 
would be about $3,000,000.  

2. Makeup Water 

Makeup water for Unit 3 is supplied from the flash evaporator in 
Unit 3 and through a 3 in. cross-tie from the Unit 1, which has a 
maximum output of 400 gpm and an average output of about 250 gpm.  
These systems are further described in Section III.  

A 600,000 gal condensate storage tank, which is directly 
cross-connected to Unit 2 through a 6 in. header, and a 
165,000 gal primary water storage tank serve as storaqe for 
treated water. The auxiliary feedwater system requires a reserve 
of 360,000 gal and, allowing for some Rdead" capacity, the 
effective storage capacity for makeup water is 350,000 gal.  
However, only the primary grade water storage would be unaffected 
by chlorine intrusion from a condenser leak.  

Based upon the assumption that makeup capacity equal to I percent 
of main steam flow, plus two day's demineralizer water storage, 
is required, 600,000 gal of storage is required.  

The flash evaporator is sized to produce 112 gpm of makeup water 
but is available only when Unit 3 is operating at a power level 
of above 45 percent. Therefore, this source of makeup water can 
only be considered as supplementary.  

We recommend that a source of treated water that is independent 
of power, and separate storage, be provided. In view of existing 
facilities, we consider that a 250 gpm capacity demineralized 
water plant and 250,000 gal of storage capacity will be adequate.  
This will provide for reliable operation and provide protection 
in the event of condenser leakage. The existing city water
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supply connections are adequately sized to provide this 
additional raw water, but Con Edison has encountered problems 
with the source in the past. Adequate raw water storage should 
be available to offset any serious fluctuations in this supply.  
Usage of city water is discussed further in Section VIII.D.4.  

The installation for makeup treatment consists of two feed tanks, 
associated chemical and waste tanks, two identical parallel 
trains of demineralizer equipment and storage facilities. Each 
train will have a capacity of 125 gpm.  

A new building will be required to house this equimient, and the 
complete installation would take over two years. However, the 
additional 250,000 gal storage tank could be installed in about 
15 months. This tank alone would greatly improve the Unit 3 
supply by providing receiving capacity from Unit 1 when makeup 
demands. in the other units are low. We recommend that this 
tankage be added as soon as possible. The tie-in to Unit 1 
should remain until the Unit 3 water treatment plant is 
completely functional.  

3. Auxiliary Steam 

Three 40,000 lb per hr boilers in Unit.1 and two 50,000 lb per hr 
boilers currently being installed in Unit 2 supply auxiliary 
(service) steam to Units 1, 2, and 3. There is no backup from 
main steam, so that the boilers must operate at all times.  
Unit 3 is supplied by an 8 in. header running underground from 
Units 1 and 2.  

Unit 3 maximum requirements are estimated to be 100,000 lb per hr 
during outages under midwinter conditions. This figure includes 
an allowance for the proposed upgraded radwaste system for Unit 3 
and considers future possible use of auxiliary steam for the air 
ejectors and/or turbine seals. This arrangement would 
substantially increase unit availability by reducing start-up 
time.  

The present steam usage for Units 1 and 2 is estimated at about 
100,000 lb/hr and will increase by about 60,000 lb/hr when the 
integrated radwaste facility is installed. At that time there 
will be inadequate steam to reliably supply Unit 3.  

We recommend that an independent supply of auxiliary steam for 
Unit 3 be planned for. Two 50,000 lb per hr boilers will be 
adequate for Unit 3 under various conditions. Providing two 
half-size boilers will ensure operational flexibility during low 
load conditions and whenever one boiler is unavailable.  

The two boilers, together with all ancillary equipment, will be 
housed in an enclosure adjacent to the service building. Fuel 
oil tanks capable of providing at least a 7-day supply will be 
located convenient to the boilers.
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Since approximately 18 to 241 months will be required from start 
of engineering to installation, there is sufficient time to 
install these before the use in Units 1 and 2 changes 
substantially. The present supply from Units 1 and 2 would be 
used until this installation is comnplete., Arrangements should be 
made for this interim service.  

4I. City Water and Fire Protection 

A detailed description of the yard and interior fire protection 
system for Unit 3 is provided in Section III.  

City water is the source for the fire protection system, potable 
water-system 'and water treatment plant, and serves as a backup 
for the auxiliary feedwater supply. This raw water is now taken 
either directly from a 1,500,000 gal water storage tank or from a 
16 in. main connected to the water main on Broadway. All water 
for the Indian Point site is metered at the meter house located 
next to the water storage tank. Two 10 in. lines for the fire 
protection system for Unit 3 are connected to the Unit 1 high 
pressure main.  

The city water supply and the fire protection system should be 
segregated to provide better protection for Unit 3 and to avoid 
any insurance complications.  

Separation from the existing Unit 1 system can be accorr-lished at 
the city water supply main, as shown on the attached 
sketch SKV-D-1-1.  

Complete separation of the fire protection system, as shown on 
the attached sketch SKV-D-&-2, is recommended. A 12 in. city 
water line would be connected to the Catskill water main on 
Broadway with separate metering.  

Raw water storage would be provided for fire protection and other 
site uses such as the proposed water treatment plant. .The 
600,000 gal capacity,, as shown on sketch SKV-D)-4-2, would 
normally be adequate but further capacity may be required based 
on Con Edison plans for increasing raw water storage by 2.5 
million gallons. This increase was prompted -by their previous 
experience with the city water supply capabilities. Further 

study is warranted in this area with strong consideration being 
given to alternate or supplementary sources, such as wells, or 
Hudson River water.  

5. Diesel Fuel Oil Supply 

Fuel oil for the diesel generators is stored in three 7,700 gal 
undergound storage tanks located on the south side of the diesel 
generator building. Each diesel is equipped with a 175 gal day 
tank. This safety-related system has been deemed inadequate 
following discussions with the AEC and a plan to supplement it by 
dedicated truck service is under discussion with the AEC.
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Two diesels running at full load are required to maintain the 
safeguards equipment. The corresponding fuel oil requirement is 
32,000 gal for seven days. Due to the sinale failure criteria it 
must be assumed that one storage tank is unavailable and that the 
remaining tanks are filled only to their low level switch 
settings. Thus only 10,700 gal of the 32,000 gal required is 
credited to the storage tanks.  

Con Edison recommended that the deficiency of 21,300 gal be made 
up by trucking fuel oil from a storage tank located on-site but 
remote from the unit. The acceptability of this arrangement has 
not been clearly established. The progress of the related 
discussion should be closely followed by PASN'Y. While making 
plans to provide local storage to meet established requirements, 
we recommend that three additional 7,700 gal underg~round tanks be 
installed, together with transfer pumps near the three existing 
tanks. This installation could be accomplished in about 2 years.  

6. Station Air 

Unit 3 has one station air compressor for miscellaneous service 
air uses. The system is interconnected with the station air 
compressor in Unit 1. Together, the two compressors provide 
backup for the instrument air compressors and the emergency 
makeup .for the containment penetration and weld channel 
pressurization system. Failure of either means that both units 
are relying on one compressor.  

We recommend that a second station air compressor, similar to the 
existing unit, be added for reliability.  

7. Carbon Dioxide for Main Generator 

In the present design, the carbon dioxide used for purging the 
main generator in Unit 3 is supplied from a liquid carbon dioxide 
storage tank in Unit 1 via carbon dioxide vaporizers in Unit 2.  
Since carbon dioxide is required only during generator 
maintenance periods, sharing of the present system would appear 
to present a minimal restriction on operating of Unit 3, provided 
a procedure for control of mutual sharing is agreed upon by both 
Con Edison and PASNY.  

Complete independence could be readily achieved by installing a 
source of carbon dioxide for Unit 3, such as a Cardox System. A 
Cardox system for this size of generator would cost approximately 
$75,000. It is recommended that such a system be installed.  

8. Hydrogen for Mai n Generator 

Hydrogen for the main generator is supplied from two banks of 
five cylinders each that are stored on the site. One bank, the 
"active bank," supplies makeup hydrogen for normal leakage from 
the generator cooling system. The other bank, the "active 
reserve bank," supplies makeup when the active bank is being
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recharged. In the present arrangement, a tie-in connection to 
the Unit 2 hydrogen storage system is provided for initial fill 
and for emergency purposes. Hydrogen can be supplied in either 
direction between units. The two banks provided for Unit 3 are 
adequate for normal operation of this unit. Trucks with portable 
hydrogen storage facilities could be brought in for the initial 
fill. PASNY could make arrangements with Con Edison for hydrogen 
supply through the existing tie-in connection in case of an 
emergency, although this is not essential. Unit 3 is considered 
self-sufficient as designed. The cross-tie could be-retained for 
mutual benefits.  

9. Sewage Disposal System 

Our recommendations regarding the present common sewage disposal 
system are given in the Environmental Section of this Report.  

10. Circulating Water Discharge Structures and Support 
Systems 

The discharge system serves all three units and no change is 
recommended. A detailed discussion is provided in Section VII.  

11. Chlorination System for Circulating Water 

There is no independent source for chlorinating Unit 3. The 
distribution system installed in Unit 3 is supplied by two pumps 
located in the Unit 2 intake structure. The pumps take suction 
from two 4,000 gal sodium hypochlorite storage tanks located in 
Unit 1. The capacity and usage is such that sharing is feasible 
except for the complication of administering the technical 
specification on amount of residual chlorine in the discharge 
canal. The contribution of each unit to residual chlorine levels 
can be controlled only if separate chlorination systems exist.  
Since Unit 3 can be provided with a separate chlorination system 
by the addition of storage tanks, pumps, and metering devices at 
an approximate cost of $50,000, we recommend separation.  

12. Switchyard Electrical Systems 

Off-site power is supplied via four bus sections at Buchanan 
Substation. See sketch No. 071774. Bus sections II and IV are 
fed by 138 kV feeders 96951 and 96952, respectively. Feeder 
95092 feeds directly to the bus; 96951 feeds the bus throucgh 
breaker Fl; and 96952 feeds the bus through breaker F2. The bus 
sections are separated by tie breakers BT1-2 and BT3-4. Control 
for breakers F1, F2, BT-2, BT2-3, BT3-4 is maintained at the 
Buchanan Switchyard. Three 138 kV/13.8 kV/35,000 VA OA 
transformers are connected to the 138 kV bus at the switchyard.  

Normal Auxiliary Power 

Normal auxiliary power at 138 kV can be supplied to Unit 3 via 
feeder 95332 or 95331 from Buchanan Switchyard. Feeder 95332 
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enters Unit 1 switching area where 138 kV breakers BT4-5 and 
BT5-6 may be controlled to supply the station auxiliary 
transformer at Unit 3. Control for breakers BT4-5 and BT5-6 is 
maintained at the control room of Unit 1.  

Feeder 95331 is connected to the Buchanan Switchyard 138 kV bus 
through breaker BT2-6. It feeds the station auxiliary 
transformer at Unit 3 through two motor-operated disconnect 
switches. The control for one of these switches is at Unit 1 
while Unit 3 controls the other. Control for all devices in the 
Buchanan Switchyard is local with the telephone approval of the 
Con Edison Director of Operations. Either feeder 95331 or 95332 
supplies 138 kV power to Unit 3 through a common station 
auxiliary transformer.  

Back-Up Auxiliary Power 

Back-up auxiliary power can be supplied to Unit 3 by 13.8 kV 
feeders 13W92 and 13W93. Each of these feeders is connected to a 
separate 138 kV/13.8 kV switchgear at the switchyard and feeds 
the 40 MVA transformer at the Unit I GT substation. The 40 MVA 
transformer supplies Units 2 and 3.  

Feeder 13W93 leaves the 13.8 kV switchgear at the switchyard and 
feeds directly to Unit 1 and to the 20 MVA transformer at Unit 1.  
The 20 MVA transformer supplies Unit 3 directly and Unit 2 
through a tie breaker. Feeder 13W93 can also be supplied by GT-2 
and Buchanan. Either feeder 13W93 or 13W92 supplies 13.8 kV 
power to Unit 3 through separate autotransformers and a common 
cable.  

138 kV Switchyard 

The small 138 kV switchyard at Unit 3 is controlled at Unit 1.  
This feature controls the availability of normal auxiliary power 
(138 kV) to Unit 3.  

Station Auxiliary Systems 

Breaker BT5-6 has a-c and d-c control power supplied from Unit 3, 
with actual control switch and indication at Unit 1 as described 
under 138 kV switchyard in the previous paragraph.  

A 480 V power feeder from Unit 3 supplies power to MCC 210 at 

Unit 1 for the auxiliary boilers.  

Recommendations 

Indication of the condition of the following breakers and 
switches should be provided in the Unit 3 control room.  

Breaker 5-6 and associated switches 
Breaker 2-6 and associated switches 
GT-1 feeder breaker
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Line 13W93 feeder breaker 

Metering should be provided as follows: 

Kilowatts and kilovars at the 345 kV breakers in the switch
yard for line W96 

Kilowatt and kilovar metering at the high side of the 138 kV 
station auxiliary transformer, or at the new breakers in the 
PASNY 138 kV switchyard.  

A study should be made to confirm the feasibility of: 

Providing two new feeders from new breakers in a PASNY 
section of the 138 kV switchyard in accordance with sketch 
No. 072774 to assure independent nonshared offsite power to 
Unit 3, and elimination of restrictive technical 
specification startup and operation limitations.  

Acquisition of 345 kV breakers 1 and 3.  

Th 480 V fee-,der to Unit I should remain in plac: v'ith the 
breaker locked out. 

See attached sketch No. 071774 for description and location of 
breaker controls.  

E. ENVIRONMENTAL MONITORING PROGRAMS 

1. Offsite Radiological Monitoring Program 

2. Meteorological Study Program 

3. Ebological Study Program 

The impact of the implementation of these Drogra,1 s on the opera
tion of Unit 3 is discussed in Section VII.  

F. AEC LICENSING ITEMS 

The major AEC licensing items which require consideration in 
establishing Unit 3 under PASNY ownership are the Security Plan, 
the Emergency Plan, and Radioactive Effluent Control, These 
items have all been discussed in Section VI of this Report. We 
recommend that Unit 3 be modified to permit, to the greatest 
extent possible, individual plant security, radioactive waste 
processing, and release control. Radioactive releases and 
emergency plan implementation, however, will have to be closely 
controlled on a site basis, and close coordination will have to 
be established between the operators of Units 1, 2, and 3 and 
between PASNY and Con Edison management in these areas,
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G. SPARE PARTS AND SPECIAL TOOLS 

General 

This section describes methods for developing an inventory of the 
parts, and special tools, materials, and equipments needed to 
operate Unit 3 under separate ownership and in conformance to 
good engineering practice and sound preventive maintenance 
policies. All aspects of plant operation and maintenance were 
reviewed to determine requirements for spare parts and special 
tools as follows: 

1. Compare Con Edison data and files to arrive at an inventory 

for Unit 3 

2. Determine cost of the inventory 

3. Define the shortage list showing quantity on hand, quantity 
required, and cost 

4. Determine the cost of spare parts to place Unit 3 in an 
operational status 

5. Develop a supplementary spare parts listing for items covered 
in Sections C, D, and E above.  

Recommendations 

It is recommended that the following work be undertaken as soon 
as possible: 

1. Develop a consolidated spare parts inventory based on the 
following parameters: 

a. Minimum practicable capital investment.  

b. Pooling arrangement for long lead time, expensive spare 
parts.  

c. Consolidation of similar parts in dissimilar equipment 
to establish minimum number and quantity of line items 
carried.  

2. Install computerized inventory control system and train 
personnel in its operation and maintenance.  

Discussion of Findings 

To arrive at the spare parts, special tools, materials and 
equipment needed to support the maintenance of systems, 
equipment, instrumentation and controls utilized in an electric 
utility, the plant must be defined in terms of operational 
dependability. Primary and secondary systems and subsystems with 
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their associated equipment and controls require proper 
maintenance to be as operationally dependable as possible.  

Since the Westinghouse computer print-out for Unit 3'spare parts 
inventory was not provided to Con Edison at the time this study 
was conducted, a spare parts list had to be generated by S&W for 
Unit 3. The Westinghouse computer print-outs for Unit 2 were 
duplicated and appropriate notations inserted throug'hout to 
reflect a reasonably comprehensive inventory for Unit 3. Prices 
obtained from Con Edison files were applied to the inventory 
.indexes and thus an approximated spare parts capital investment 
was compiled.  

Spare parts capital investment may ultimately reach approximately 
$3.5 to $4~.5 million. The considerations in the recommendations 
paragraph above would tend to minimize the total investment.
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TABLE VIII-A-1 
SUMMARY OF RECOMMENDATIONS FOR NEW INDEPENDENT FACILITIES

SYSTEM FACILITY DESCRIPTION 

Siting and Access 

1. Land Aquisition

RECOMMENDATION 

Acquire approximately 100 acres as shown 

on S&W Dwg. SK-12516-1.

ESTIMATED 
COST 

$400,000

ESTIMATED 
SCHEDULE

2. Access, parking, Provide a separate access read and parking $3,500,000 12 months 

(partial) landscaping, facilities. Install site boundary fencing 

grading, drainage, site to segregate PASNY property and Unit 3.  

fencing 

Administrative and Service 
Facilities 

. Administration Building Provide a new building for Unit 3 and $6,200,000 21 months 

utilize temporary facilities until available.  

4. Service Building Provide a new building for Unit 3 and included in 18 months 

utilize temporary facilities until available. Item #3 

5. Warehouse Provide a new warehouse for Unit 3 and included in 15 months 

abandon plan to use Con Edison Service Item #3 

Center.
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SYSTEM FACILITY DESCRIPTION 

6. Security Plan Facilities

RECOMvENDATION 

Install a new guard house and security 

fence extension in general conformance 

with the current Con Edison plan but locate 

guardhouse to suit ultimate plan at PASNY 

ownership duplicate and install monitor 

stations in both Units No. 1 and 3.

ESTIMATED 
COST 

$75o,0OOO

ESTIMATED 
SCHEDULE 

10: months

7. Emergency Plan Facilities Coordinate with Con Edison plan and select included in required 
prior to 

emergency control center compatible with Capital Costs fuel loading 

Unit 3 segregation and access.

Power Systems and Related 
Structures 

8. Radwaste, Steam 

Generator Blowdown, 

and Condensate Polishing.

Radwaste Facility 

Arrange for acquisition of one (1) Con Edison 

30 gpm evaporator (including associated 

purchashed equipment, controls, and piping).  

Install in available space in Unit 3 PAB.  

Expanded Radwaste Facilites 

Make studies for installation of facility 

which will also upgrade the solid and 

gaseous radwaste system.

$1,850,000 

$15,000,000

15 months 

36 months
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ESTIMATED 

ESTIMATED

SYSTEM FACILITY DESCRIPTION RECOMMENDATIONS 

Condensate Polishing 

Install condensate polishing system.

ESTIMATED 

COST 

$3,000,000

9. Water Treatment(Makeup 

Water)

Install additional storage (tankage) in 

Unit 3 immediately.  

Furnish a new complete water treatment 

plan. Arrange for interim service from 

Unit 1.

(included 

below) 

$1,800,000

10. Auxiliary Steam Utilize steam from Unit 2 until two $2,100,000 24 months 

50,000 lb. boilers can be installed in 

I.P. No. 3. (1) &(2) 

Arrange for interim steam service fnom Unit 2 

11. City Water (Fire Protection, Provide raw water storage in Unit 3 to $1,850,000 18 months 

Aux. Boiler Feed, Potable Water) support fire protection and makeup 

facilties. (I) 

12. Emergency Diesel Fuel Add three storage tanks. (1) & (2) $200,000 21 months 

Oil Supply

ESTIMATED 
SCHEDULE 

30 months

15 months 

26 months



SYSTEM FACITITY DESCRIPTION 

13. Station (Service) Air

RECOMMENDATIONS 

Add a redundant compressor in Unit 3 

to provide independent reliability.

14. CO2 for Main Generator Provide a Cardox System in Unit 3. $200.000 6 months 

15. H2 for Main Generator Currently independent except for 

emergency cross tie to Units 1 & 2.  

16. Sanitary Sewage Disposal Abandon present system and provide a $450,000 12 months 

System package unit for Unit 3.  

17. Discharge Canal and Continue sharing. Develop and implement 

Support Systems administrative procedures in conjunction with 

Con Edison to comply with regulatory body 

requirements.  

18. Chlorination System for Install independent facility. $50,000 6 months 

Intake Structure (1), (2), & (3)

ESTIMATED 
COST 

$100,000

ESTIMATED 

SCHEDULE 

12 months
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\ SYSTEM FACILITY DESCRIPTION 

Switchyard and Electrical 

Systems 

19. Offsite Power & Switchyard

ESTIMATED 
COSTRECOMMENDATIONS

Modify to avoid restrictive technical $2,000,000

specification

20. Normal-Auxiliary Power Modify to-accommodate future load additions included in 

Interties such as cooling towers Item #19 

21. Back-up Auxiliary Power Modify to separate from Unit 1 equipment. included in 

(13.8 KV) Item #19 I 

22. Control of 345 KV & Modify to provide metering and switching included in 

138 KV Switching in Unit 3. Item #19

ESTIMATED 

SCHEDULE 

18 months



TABLE VIII-A-2 

SWEC RECOMMENDATIONS ON CON EDISON PROPOSALS FOR INDEPENDENT AND SHARED FACILITIES

Recommendation Cost (Note 1)

1. Carbon Filters Acquire facilities as described 

by Con Edison.
$1,837,000

2. Land including Sewage Treatment See Table VIII-A-1, items 1 & 9. See Table VIII-A-1, items 1 & 9.  
plant 

3. 345 KV System Acquire facilities as described $1,629,000 
by Con Edison.  

4. 138 KV System Acquire this system but adjust $100,000 
scope to omit 138 KV cable between (Estimated cost for recommended 
Unit 1 and Unit 3 and to exclude revised scope.) 
towers covered in item 3 above.  

5. 13.8 KV System Acquire this system. The scope Included in plant cost.  
should include the transformer 
between the 6.9 and 13.8 breaker.  

6. Covered passageways and Acquire controlled access $574,000 
personnel facilities corridors and personnel facil
within Unit 3. ities as necessary to support 

operating license requirements.  

7. Discharge Canal Reimburse Con Edison for portion Included in plant cost.  
of canal within Unit 3 area but do 
not assume ownership. Develop and 
implement administrative procedures 
in conjunction with Con Edison to 
comply with regulatory criteria.  

8. Intertie piping for the Reimburse Con Edison for this piping. Included in plant cost.  
following services: Develop administrative procedures to 
Aux. Steam control sharing of service. Establish 
Desuperheating Water service charge arrangements including 
Demineralized Water metering where necessary.  
City Water 
Station Air 

Condensate 
Fire Protection 
Sewage Transport

Item
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Recommendations Cost(Note 1)

9. Piping to transport Steam 
Gen. Blowdown and liquid 
waste from Unit 3 to Unit 1

Not required if evaporator is 
installed in Unit 3. See item 

8 in Table VIII-A-1. Piping is 
not installed.

0 (No cost has been incurred 
on this item up to 6/30/74.)

10. Integrated Radwaste facility Eliminate. Use this facility to $400,000 
(2 - 30 gpm evaporators) process Unit 3 wastes by procuring (Estimated prfhce of evaporator, 

one of the evaporators Con Edison' piping, and controls.) 
has purchased for this facility and 
installing it in Unit 3.  

11. Steam Generator Blowdown Do not acquire. The evaporator 0 (Included in No. 9 above.) 
Treatment (Demineralizer referred to in No. 9 above can 
and Filters) also be used for this service.  

12. Modifications to Unit 1 Modifications were made on Unit 1 $2,819,000 
stack and superheater to eliminate licensing problems on 
building to satisfy licensing Unit 3. Negotiate with Con Edison 
requirements for Units 2 & 3 to determine extent to which they 

benefit Unit 3.  

13. Buchanan Service Build a warehouse near Unit 3 0 
Center Annex instead of using Se.rvice Center Annex.  

14. Service Building for office Since minimal effort has been expended 0 
and lab space, locker rooms, and and this is not required for fuel 
physics to be constructed in loading, these facilities should be 
Unit 1 built in Unit 3 - see Table VIII-A-1, 

item 4.  

15. Future raw water storage tank Install to serve Unit 3 directly - 0 
(2.5 million capacity) see Table VIII-A-1, item 11.  

16. Air Bubbler in Unit 3 This section serves Unit 3 only and $65,000 
Screenwell should be acquired.  

17. Security System This modification should be installed 0 (Included in plant cost.  
Modification but modified to suit the Unit 3 layout 

and guardhouse location shown on S&W 
drawing SK-12515-1. See Table VIII-A-1, item 
item,6.

Item::
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Item 

18, Future Hot Machine Shop

Cost (Note 1)Rec ommnendation 

Do not provide.

19. 480 volt supply to MCC21 Acquire this system. Included in plant cost.  
and cables within Unit 1 

20. Fuel Building modifications A spent fuel handling and shipping study $2,124-000 
and railroad siding facilities should be performed to confirm. the 
to accommodate large spent fuel extent of the proposed modifications or 
cask define hew ones. This should be done in 

conjunction with Con Edison.

Note 1 . All costs except where noted were obtained from the Con Edison listing dated 8/12/74. The 
SWE~C recommendations only cover an evaluation of the requirements for the physical facilities listed.  

No attempt has been made to verify that the stated cost is the appropriate reimbursement 
for those items where acquisition is recommended.
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SECTION IX 

CONTRACT REVIEW 

A. CONSOLIDATED EDISON - WESTINGHOUSE CONTRACT 

The original contract between Con.Edison and Westinghouse for 
Unit 3 was executed on February 17, 1969 and effective as of 
December 20, 1966. It was a modified "tturnkey"l contract. The 
base contract price includes $23,118,596 for the turbine
generator and $111,303,404 for the remainder of the plant.  
Progress payments were to be made based on estimated completion 
of the work.. The contract was subject-to escalation by reason of 
increases in construction costs and to mutually agyreed scope 
changes. Westinghouse was to furnish a complete and operable 
plant and to incorporate engineered safequards and other features 
within their supply, affectinq licensability of Unit 3, identical 
with those required by the AEC for Unit 2 prior to the issuance 
of an Operating License for Unit 2.  

Con Edison was required to bear the cost of premium pay and the 
premium portion of overtime pay, other than casual overtime, plus 
charges for impact of overtime. The contract excluded fuel and 
spare parts.  

The original schedule for commercial operation of Unit 3 was June 
1, 1971. Slippage in the estimated commercial operation date 
resulted fromn a number of delaying factors includingy labor 
disputes, accidents and licensing requirements.  

Disputes and differences arose between Con Edison and 
Westinghouse with respect to administration of certain provisions 
of the contract. To settle these disputes both parties agreed to 
a reformulation of contracts for both Units 2 and 3 into a single 
unified contract.  

The revised agreement was dated December 3, 1971 and signed on 
December 17, 1971.  

The contract amount according to Con Edison for Unit 3 increased 
from an original sum of approximately $134.4 million to $232.7 
million. The nearly $100 million increase is primarily for 
premium time and related charges and escalation. Also included 
in lesser amounts are scope changes and penalty for deferred 
payments.  

The final payment of $124.3 million on Unit 3 is due upon the 
earlier of plant acceptance or November 1, 1974. If Unit 3 has 
not achieved initial criticality by November 1, 1974, only 90 
percent of said amount is due and the remaining 10 percent is 
paid, half upon the unit achieving initial criticality and the 
remainder on plant acceptance. If Unit 3 achieves initial 
criticality by said November 1, 1974 date and plant acceptance 
has not occurred, 95 percent of the amount is due and thereafter
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the remaining 5 percent shall be due upon plant acceptance. If 
hot functional testing of Unit 3 has not been completed by 
November 1, 1974, the payment then due and payable shall be a pro 
rata portion of the 90 percent payment otherwise due based upon 
the percentage of completion of Unit 3 on that date.  

Subsequent to the r eformulation agreement other charges have been 
minimal and claims have been made. No attempt is made to 
estimate these in this section.  

We recommend that the Con Edison - Westinghouse contract be 
carried through to completion, if practicable. Retaining the 
present plans for completing construction should ensure 
continuity.
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B.FUEL RELATED CONTRACTS 

Stone & Webster Engineering Corporation, in accordance with 
PASNY's direction, has not conducted a detailed investigation or 

evaluation of the nuclear fuel contracts'. We do, however, offer 
the following general comments: 

1. Con Edison has a contract with Westinghouse for nuclear fuel 

supply, including uranium, which is valued at approximately 
at $81 million. As of July 8, 1974, approximately $34.5 
million had been paid to Westinghouse via a lease agreement 
between Con Edison and NC Fuel, Inc. Con Edison, therefore, 
is not the actual owner of the fuel for Indian Point Unit 3.  

2. Con Edison has a requirements contract with the AEC for 
uranium enriching service. This contract covers all three of 
the, Indian Point nuclear plants. Con Edison values the 

Unit 3 portion of the contract at $144 million using current 
prices. Con Edison stated that detailed plans on plutonium 
recycle are to be sent to the AEC by.September 30, 1974.  

3. Con Edison has a contract through 1986 with General Electric 
for fuel recovery. The Unit 3 portion is estimated to be 
w4orth approximately $8.6 million. The total value of this 
contract is doubtful, because General Electric appears to 

have abandoned its venture into spent fuel reprocessing.  
Con Edison alleges that General Electric will either solve 

its own problems, furnish storage, or subcontract its 
services elsewhere to fulfill its (General Electric's) 
commitments.  

The fuel recovery situation is definitely a problem and 
requires further study to determine the potential need for 
additional on-site storage facilities to accomodate spent 
nuclear fuel.  

4. Con Edison has entered into a fuel lease agreement with NC 
Fuel, Inc. This is, a short term financing tool with a 
$50 million limit which allows Con Edison to pay for the fuel 
on an as-used basis. This is rather complicated, as the 

lessor has entered into further sublease agreements.  
Con Edison places the dollar value, including interest, for 
the first core at approximately $40 million.  

5. Con Edison has issued a purchase order for QA which they 
value at approximately $40,000.  

6. Con Edison ha~s issued a $14,800 purchase order to 
Westinghouse for dummy fuel assemblies.
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SECTION X 

QUALITY SSURANCE 

A. SCOPE 

This report, which summarizes our findings of the review of 

Quality Assurance (QA) of Indian Point Nuclear Power Station 

Unit 3, has been organized on the basis of the 18 points of 
Appendix B to 10CFR50.  

The review itself was an in-depth examination of Con.Edison and 

WEDCO records. The essence of Appendix B compliance, for a plant 

in an advanced stage of construction, such as Unit 3, is 
expressed in the introduction to Appendix B from which we quote: 

"As used in this appendix 'quality assurance' comprises all 
those planned and systematic actions necessary to provide 
adequate confidence that a structure, system or component 
will perform satisfactorily in service." 

Based on the above quotation, our review began with a systematic 
sampling of Con Edison and WEDCO quality assurance records to 

ascertain if "adequate confidence that structures, systems and 

components will perform satisfactorily in service" was provided 

by those records. Time and manpower limitations restricted the 

actual review to about 15,000 pages, out of an estimated total of 

560,000, but the records chosen for review are considered 
sufficiently representative to serve as the basis for a judqment 
of the whole.  

B. GENERAL CONCLUSIONS 

B.0 General 

The review of Con Edison and WEDCO quality assurance records 
provided, in the judgment of the reviewers, the formal and 

written assurance of quality required by Appendix B to 10CFR50.  

B.1 Consolidated Edison Company 

Con Edison has audited and sample inspected WEDCO construction 
activities. Con Edison Quality Assurance records reflect an 
effective verification program of WEDCO quality assurance 
activities from late 1972 to date (August 1974). Prior to the 

verification program by Con Edison Quality Assurance, WEDCO 
construction activities were monitored by Con Edison Headquarters 
Reliability Department.  

B.2 WEDCO 

WEDCO records revealed an effective and advanced quality 

assurance program; one which was being implemented prior to the 

promulgation of Appendix B to 10CFR50.
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Our review revealed minor deficiencies in the area of Special 
Processes and is discussed later in Section C.9. However, in the 
general context of the program, they are not significant and not 
likely to affect licensing.  

B.3 In-Service Inspection 

As indicated in Section D, an In-service Inspection Program is 
under development and subject to future approval by the AEC.  

C. QUALITY ASSURANCE REVIEW 

C.0 General 

C.O.0 Scope 

The review of quality assurance for Unit 3 consisted of a review 
of existing documents in Con Edison and WEDCO files. The review 
did not extend into the files of United Engineers and 
Constructors (UE&C), Westinghouse.or subcontractors. For this 
reason, evidence of quality in the preparation of drawings by 
UE&C or in the internal activities of electrical (Fishbach and 
Moore) and piping (Courter) subcontractors was not reviewed.  
However, sufficient evidence of subcontractors' activities was 
found in WEDCO's records to conclude that adequate control of 
subcontractors' activities was affected by WEDCO.  

C.O.1 Con Edison 

Examination of Con Edison quality assurance records produced 
evidence of a program of surveillance by Con Edison over WEDCO 
site activities and by U.S. Testing Corporation over WEDCO 
vendors. The surveillance program by Con Edison over WEDCO was 
formally adopted in late 1972. Prior to this date, Con Edison 
Corporate Reliability Department conducted the monitoring of 
WEDCO site activities.  

The examination of Con Edison records was oriented toward 
nuclear, safety related items.  

Due to the time frame in which the Con Edison surveillance 
program was developed, their coverage of civil work did not 
provide the detailed coverage found in areas such as mechanical, 
piping, electrical, and instrumentation work.  

Within the limitations indicated above, Con Edison's files 
rendered evidence of effective surveillance over WEDCO 
activities.  

C.O.2 WEDCO Corporation 

Examination of WEDCO QA records produced, in our judgment, 
sufficient evidence of quality in purchased items and in site 
erection and installation work. The WEDCO records reflect
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comprehensive coverage of site activities from their origin in 
1969 and of vendor activities since placement of the first 
purchase orders in 1968.  

The examination of WEDCO records was restricted to nuclear, 
safety related items.  

In our judgment, there is sufficient evidence in WEDCO files of 
quality in the safety related systems, structures and components 
of Unit 3. We found no quality assurance problems serious enouqh 
to affect the licensing of Unit 3.  

C.O.3 UESC, Westinghouse. and Subcontractor Records 

As indicated previously, UE&C, Westinghouse and subcontractor 
records were not reviewed, except when reflected on WEDCO 
records.  

C.1 Organization 

To ascertain the structure and adequacy of organizations 
affecting quality, it was necessary to review their descriptions 
in the FSAR and the Unit 3 Quality Assurance Program - i 
Construction Phase. In our opinion the present WEDCO and Con 
Edison QA organizations are in accordance with the description in 
the FSAR.  

C.2 Quality Assurance Program 

C.2.0 General 

As detailed under specific headings below, the current and past 
quality assurance programs of Con Edison and WEDCO were reviewed 
and found satisfactory. However, since these programs have 
evolved with the changing requirements since 1968, the procedures 
as presently written apply to work now in process or work 
performed after each individual procedure was issued. In order 
to obtain information from project inception to date, the 
reviewers used the records for this period. By utilizing this 
approach we were able to determine effectiveness of quality 
related activities for the whole project.  

The judgement of the reviewers on the overall Indian Point 3 Con 
Edison and WEDCO quality assurance program was based on the 
effectiveness of these programs in producing written, 
comprehensive and effective assurance of quality as reflected by 
Con Edison and WEDCO records. On this basis, the program aspects 
reviewed are considered to have met the requirements as indicated 
in the different sections of this report.  

C.2.1 Consolidated Edison 

Although much of the quality assurance activity is carried out by 
WEDCO, Con Edison has ultimate responsibility in this area. They

X-3



Indian Point 3

have a direct responsibility to ensure that the quality control 
programs, as written, are being properly implemented. This 
activity is accomplished by periodically auditing WEDCO systems, 
procedures and controls, and formally reporting the findings to 
their management.  

C.2.2 WEDCO 

A review of WEDCO's Quality Assurance Program was made to 
determine the actual procedures employed in the construction of 
the facility. The procedures maintained by WEDCO and currently 
used are contained in the WEDCO Procedures Manual, which was 
issued in early 1973.  

Prior to this date, a quality assurance program had been in 
effect since the start of Unit 3 in 1969. Included in this 
program was the preliminary draft of Appendix.B to 1OCYR50 as 
published in Volume 34 of the Federal Register on April 17, 1969 
(said draft has only minor differences with the current 
Appendix B).  

A brief review of the program showed that it contained the 
requirements necessary to ensure the required quality, and this 
was judged to be sufficient to satisfy the standards in effect at 
that time.  

C.3 Design Control 

C.3.0 General 

The review of design control was limited to Con Edison and WEDCO 
control of engineering changes and did not extend to records of 
United Engineers and Constructors (UE&C) or Westinghouse.  

C.3.1 Control of Engineering Changes 

Whenever site work was to be performed at variance with drawings 
or specifications, a Field Job Order (FJO) was issued. FJO's 
were prepared on a standard form which included the number of the 
drawing or specification affected. All FJO's were serialized and 
signed by a responsible engineering representative of the 
original design organization.  

Due to the relatively high number of FJO's requirina great detail 
for certain engineering tasks, FJO change orders were issued.  
One set of change orders documented changes on pipe hangers, 
including sketches.  

Most FJO's are of the problem resolution type and include space 
for "work completed" certification. All FJO's are closed with 
quality control verification of work.  

Minor changes to electrical cables and connections were covered 
by "speed-letters." These somewhat informal communications are
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serialized and given to-- engineers at the site for resolution.  
Each speed-letter refers to the affected drawing and is signed by 
a responsible WEDCO engineering representative.  

C.4 Procurement Document Control 

Since we did not review UE&C or Westinghouse engineering records, 
we are not rendering a judgment on the adequacy or degree of 
compliance to Appendix B requirements in the area of procurement 
document control.  

C.5 Instructions, Procedures, and Drawings 

WEDCO has a Construction Department Procedures Manual in which 
procedures are grouped in the following sections: 

1. (WCA) Construction, Administrative 
2. (WCE) Construction, Electrical 
3. (WCM) Construction, Mechanical 
4. (WCO) Construction, Operations 
5. (WEGR) Construction, Engineering 
6. (WQA) Quality Assurance 
7. (WGA) General Administrative 

Although the formal manual was not issued until early 1972, there 
is evidence that most activities were in progress since job 
inception in 1969. These activities were conducted in accordance 
with a quality assurance manual, supplemented by informal 
procedures.  

Considering that Unit 3 was started before Appendix B to 10CFR50 
was issued (June 1970), the coverage of procedures is considered 
adequate.  

Instructions are issued by WEDCO and subcontractors within the 
framework of the WEDCO Procedures.  

Drawings were issued by United Engineers & Constructors and 

controlled at the site by WEDCO.  

C.6 Document Control 

C.6.0 General 

The control by WEDCO of documentation was reviewed. No review 
was made of Westinghouse or UE&C document control systems.  

C.6.1 Con Edison 

Control of drawings is performed by WEDCO. Our review indicated 
that a satisfactory document control system is in effect, as 
described in paragraph C.6.2 below.
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C.6.2 WEDCO 

WEDCO maintains a controlled listing of: 

1. Manufacturers' instruction manuals 
2. Vendors' drawings and specifications 
3. Procedures, reports, records and specifications 

necessary for the performance of site construction 
4. Construction drawings 

This list also contains document identification, date received 
and personnel receiving copies. Revisions are also entered on 
the controlled listing.  

WEDCO quality assurance ensures that document control systens are 
effective by conducting periodic audits. A review of these 
audits indicated that a satisfactory document control system is 
in effect.  

In addition to the audit review, a review of electrical, field 
engineering changes (speed-letters) was made. The letters were 
serialized and referred to the affected drawings or 
specification. Field engineering changes other than electrical 
are covered by serialized Field Job Orders.  

Changes to purchase orders are covered by serialized change 
orders.  

Other details on engineering changes are covered in Section C.3, 
Design Control.  

C.7 Control of Purchased Items 

C.7.0 General 

Based on examination of purchased item documentation, contained 
in WEDCO records, and our judgment, the program implemented by 
Con Edison, UE&C, Westinghouse and WEDCO, is satisfactory.  

To ascertain that adequate measures have been established and 
implemented to ensure the control of purchased items, a 
representative sample was selected at random of purchase order 
documentation packages from each major discipline, i.e., Civil, 
Electrical, Mechanical, and Piping, for review.  

The purpose of this review was to establish that: 

1. Purchased items conform to the procurement documents 
2. Adequate source evaluation and selection provisions 

were made 
3. Objective evidence of quality was furnished by 

the contractor 
4. Source inspection was performed when required 
5. Receipt inspection was performed
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C.7.1 Con Edison Control of Purchased Items 

Evidence of Con Edison's compliance in this area was obtained 
from a review of their audit files which identified their audit 
activity as beginning in February 1973 and scheduled to continue 
on a periodic basis until plant completion.  

Con Edison also contracted with United States Testing Company 
(USTC). to perform detailed vendor surveillance during selected 
phases of critical in-shop manufacturing, thus monitorinq WEDCO's 
and Westinghouse's quality assurance activities at vendor plants.  
Verification of USTC's activities was substantiated through a 
review of their detailed reports to Con Edison. These activities 
were performed prior to 1973 and continued to date(August 1974).  

C.7.2 WEDCO Control of Purchased Items 

WEDCO purchases are made from approved suppliers whose capability 
has been established and whose performance is audited by WEDCO.  
WEDCO maintains first-level assurance that all Westinahouse and 
WEDCO purchased items meet the requirements of the purchase 
specification. For Westinghouse purchased items, WEDCO ensures 
that: 

1. Items received are free from shipping damaae 
2. Westinghouse Quality Release Forms and associated 

documentation are available on-site and meet the 
specification requirements 

For WEDCO purchased items, WEDCO ensures that: 

1. Source evaluation has taken place prior to order 
placement 

2. Items received are free from shipping damage 
3. All records and documentation required from the 

vendor are available and are on-site 
4. Items accepted, rejected or "on hold" are identified as such by tagging 
5. Shop pipe welds are identified by vendor shop sketches 
6. All items are formally released, by WEDCO, for shipment 

C.7.3 Westinghouse Control of Purchased NSSS Items 

Westinghouse responsibilities in this area consist of: 

1. Source evaluation prior to order placement 
2. Source inspection to Westinghouse-developed 

quality control plans 
3. The initiation of the Quality Release Form 

used by WEDCO durina receipt inspection 
4. Supplying WEDCO with copies of purchase orders 

and specifications
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As stated previously, our review was limited to WEDCO records and 
therefore we only verified the adequacy of items 3 and 4.  

C.8 Identification and Control of Materials, Parts, and 
Components 

The review of WEDCO records revealed several identification 
methods to accomplish one or more of the following objectives: 

a. Identifyi by coded heat numbers, chemical and 
physical properties of materials used by vendors 

b. Identify components provided and documented by vendors 
in terms of their final use and their application to 
plant systems and structures 

c. Identify welds and other pipinq field work with 
corresponding documentation 

d. Identify cables and other electrical work with 
corresponding documentation 

e. Identify defective items by tagging them to prevent 
their inadvertent use 

Our review indicates compliance with the above-mentioned 

identification methods, as appropriate.  

C.9 Special Processes 

C.9.0 General 

Weldinq and nondestructive testing were reviewed to ensure that 
they were controlled and performed by qualified personnel using 
qualified procedures in accordance with applicable codes, 
standards, specifications, criteria, and other special 
requirements. We found control of procedures and personnel 
qualifications to be adequate.  

C.9.1 Welding Control 

Review of WEDCO quality assurance records revealed adequate 
control over electrode receipt inspection, monitoring storage and 
issuance, monitoring dispersal and control areas, and collection 
and retention of electrode withdrawal forms.  

The review of reports on the "bake",and "hold" ovens revealed 
satisfactory control. On welder qualifications, Courter (piping 
subcontractor) maintains the work history of welders to establish 
qualification for each welding process. During our review we did 
not find, on the part of WEDCO or Courter, a systematic and 
routine system to check on the continued work history of the 
welders as to the maximum 90-day interruption allowed by the 
code. Five welders, selected at random, were checked by 
examining their electrode issue tickets back to 1972. The check 
of these welders showed no interruption in welding beyond the 
allowable 90 days.
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C.9.2 NDT Control 

Non-Destructive Testing (NDT) and preparation of procedures 
therefor was the responsibility of Branch Radiographic 
Laboratories (subcontractors. to WEDCO for NDT). Radiographic 
testing included film density, film processing, film 
identification, viewing, storage, location markers, acceptance 
standards, surface preparation, and personnel qualification. The 
radiographic methods and acceptance standards call for Branch 
Laboratories to develop and document techniques for radiographic 
testing inspection and to retain film samples to demonstrate 
qualification techniques. Examination of Con Edison records of 
review of radiograph film revealed that films were satisfactory 
(four films rejected out of about 5,000 submitted).  

Liquid penetrant testing included procedures, testing, 
interpretations, \materials, acceptance criteria, personnel 
qualification, and qualification of procedure.  

Magnetic particle inspection included surface preparation, 
procedure for dry method, equipment, sequence of operation, 
personnel qualification, qualification of procedure, and 
technique.  

A Branch procedure covered measurements of wall thickness on 
valves by ultrasonic methods. The procedure included inspection 
of equipment, surface preparation, thickness, and records.  
Completed copies of engineering sketches are retained for record 
purposes.  
Three folders for NDT certification pulled at random indicated 

that all inspectors were qualified.  

C.10 Inspection 

C.10.0 General 

Most inspection activities were performed, for site work, by 
WEDCO. Shop (vendor) inspections have been described under 
Section C.7. NDT activities have been covered under Section C.9.  
Con Edison performed random inspections to verify adequacy of the 
WEDCO inspection program.  

WEDCO's pipe joint records included mention of visual inspection 
performed by Courter personnel but, since Courter's records were 
not reviewed, the scope and purpose of these inspections was not 
reviewed.  

WEDCO inspection activities were reported through inspector log 
books, printed forms and nonconformance and open item reports.  
In general, major inspection activities were grouped into the 
following technical disciplines: 

1. Structural
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2. Mechanical 
3. Piping and Welding 
4. Electrical and Instrumentation 

C.10.1 Structural Inspection 

Review of WEDCO inspection records of soil compaction, concrete, 
structural steel, surface preparation, and painting reveal that 
there was sufficient quality control of structural activities.  
Records of concrete included: 

a. Concrete releases, including rebar, forms, imbedded 
items and cadweld inspection 

b. Cement documentation 
c. Concrete batch tickets 
d. Aggregate tests 
e. Concrete cylinder test results 
f. Slump tests 
g.. Curing records 

C.10.2 Mechanical Inspection 

A review of WEDCO inspection records oroduced evidence of 
inspection of installation of mechanical items, such as polar 
crane and component cooling pumps, mechanical equipment 
checklists, installation checks, controlled bolting of equipment 
and vendors' instruction manuals for installation. These records 
demonstrated sufficient quality control of the mechanical 
activities.  

C.10.3 Piping and Welding Inspection 

The WEDCO records produced evidence of inspection of pipe and 
system cleaning, flanged joints and welded joints and revealed 
adequate quality control coverage of the piping and welding 
activities.  

C.10.4 Electrical and Instrumentation Inspection 

Review of WEDCO QA records produced evidence of inspection of 
raceway (conduit and cable tray), cable pulling, cable testing, 
cable termination, installation of electrical equipment and 
instrumentation. Electrical inspection was shown to be 
100 percent for safety-related items and revealed sufficient 
quality control coverage of the electrical contractor (Fishbach 
and Moore).  

C.11 Test Control 

C.11.0 General 

The preoperational and initial startup test programs, as defined 
and governed by the "Indian Point 3 Test Manual," are judged to 
be adequate,
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Con Edison's "Quality -Assurance Program for Operating Nuclear 
Plants" is now in effect and approved by the. Atomic Energy 
Commission for Units 1 and 2. However, this program will be 
reviewed with the AEC in early September 19714 and we assume this 
review will result in a final program that complies with 
Appendix B and the "Orange Book" ("Guidance on Qualitv Assurance 
Requirements during the Operations Phase of Nuclear Power 
Plants"). From the approved program, procedures applicable to a 
test control program were selected and incorporated in the Unit 3 
Test Manual.  

C.11.1 Test Program 

A documented test program is in the "Indian Point 3 Test Manual." 

This manual contains procedures prepared by Con Edison and WEDCO 
that prescribe a test program beginning with verification of 
installation and inspection data and progressingr through test 
procedure preparation and approval, test procedure revisions, 
system transfer, test performance, calibration of plant 
instruments, test plan-of-the-day, review and acceptance of test 
data and distribution of completed test records.  

Con Edison quality assurance records were examined to verify that 
the documented monitoring program of WEDCO activities has been 
implemented and was being conducted in conformance to procedural 
requirements.  

The review was limited to determining the existence of required 
approved and controlled procedures and instructions defining the 
test and inspection operations, and the existence of suitable 
files or documents that properly document the procedures and 
indicate that they are being followed.  

C. 12 Control of Measurement and Test Equipment 

C.12.0 General 

in our judgment sufficient controls have been established by Con 
Edison and WEDCO to maintain the accuracy required of tools, 
gauges, instruments and other measuring and testing devices used 
in construction and testing activities. The quality assurance 
programs were reviewed and verification was made to determine the 
adequacy of the program. Con Edison and WEDCO calibrate 
permanent plant instruments as part of the te .st program, covered 
under C.11. All measuring and test equipment. covered in this 
section are for temporary use for construction and test 
activities.  

C.12.1 Con Edison 

Con Edison's 'responsibility is to ensure that tools, gauges, 
instruments and other similar devices are of the proper range, 
type, and accuracy to meet established requirements. During the
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construction and preoperational phase, Con Edison's site 
construction personnel monitor WEDCO use of only measuring and 
test equipment properly calibrated as shown by calibration 
sticker. Con Edison also reviews the WEDCO documentation of 
calibration status to ensure that the calibration standards are 
traceable to nationally recognized standards.  

C.12.2 WEDCO 

A review of the audit files was conducted to ensure that proper 
control was in effect for the handling of construction tools, 
gauges, and test equipment. A sample audit report was reviewed 
for purposes of verification and are satisfactory.  

A tool calibration log book maintained in the quality control 
vault contains construction tool certification and a log sheet 
showing serial and model numbers, location, calibration date, due 
date and required calibration frequency.  

Construction forces also maintain a log book at the tool crib and 
are responsible for construction tool control. Quality control 
substantiates calibration prior to use and checks to see that the 
tool numbers are included in their inspection reports.  

C.13 Handling and Storage 

C.13.0 General 

Our main concern in this review was to establish whether evidence 
existed that storage and maintenance of purchased items was 
accomplished and documented in a manner prescribed by governing 
specifications and vendor instructions.  

C.13.1 WEDCO Handling and Storage 

During the course of our review of WEDCO documentation in the 
electrical and mechanical areas, evidence was available through 
their preservation and maintenance logs that measures have been 
put into effect to control the handling, storage, and 
preservation of purchased items.  

C.14 Inspection, Test and Operating Status 

C.14.0 General 

WEDCO construction, WEDCO operations and Con Edison have 
responsibilities for inspection, test and operating status of 
plant systems. Such responsibilities are covered by WEDCO 
procedures.  

System status is identified in accordance with procedures by 
using tags physically attached to the equipment.

X-12



Indian Point 3

C.14.1 System Status

The status of fluid and electrical systems is maintained under a 
Joint Test Group (JTG). The JTG consists of the WEDCO Operations 
Manager and Con Edison Unit 3.Chief Engineer.  

C.14.2 Taagin' System 

A WEDCO procedure provides for the tagging of components and 
controls to flag operational status such as: 

a. Do not operate 
b. Construction complete 
c. Operational testing in progress 
d. Being operated by construction 

C.15 Nonconformances 

Nonconforming conditions are reported by serialized documents 
described under headings below. The number of documents did 
reflect an adequate, ongoing program without excessive backlog of 
open items.  

C.15.1 Con Edison Nonconformances 

Con Edison Nonconformance Reports (NCR's) were reviewed. They 
included reports of nonconformances on pipe joints, equipment 
storage, welding equipment, documentation, electrical raceways, 
cables, mechanical equipment, electrical equipment, and 
calibration of construction measuring equipment.  

The nonconformance reports by Con Edison were found to be 
representative and confirmed the effectiveness of their 
surveillance of WEDCO field activities.  

C.15.2 WEDCO Field Nonconformances 

WEDCO field nonconformances were reviewed. They were contained 
in several types of documents: 

a. Nonconformance Reports (NCR's) refer to nonconformances 
requiring engineering resolution. A review of both open 
and closed reports indicated comprehensive inspection 
coverage of site activities.  

b. Open Item Reports (OIR's) list nonconforming items which 
can be corrected by revising drawings or specifications 
without engineering evaluation.  

c. Minor nonconforming conditions related to electrical 
installations, mainly cables and raceways, are renorted 
via "speed-letter" by the electrical contractor.  
Resolution of each problem is provided in the same
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document by WEDCO site engineering, often in 
consultation with UE&C.  

d. Certain conditions, created by engineering chanes and 
involving additional-site work, are covered by Field Job 
Orders (FJO's).  

C.15.3 WEDCO Vendor Surveillance Nonconformances 

About 50 such NCR's were issued and made part of the 
corresponding purchase order file.  

C.15.4 Westinghouse Field. Discrepancy Reports (FDR's) 

Only a few of these documents were seen during our review of 
Westinghouse orders. Examination of a larger simple requires 
access to Westinghouse engineerina records not presently 
available at the site.  

C.15.5 AEC Open Items 

As of July 1974, no AEC violations against this plant are on 
record. The following AEC-originated "open items" or "causes for 
concern" are on record and documented by Con Edison: 

a. 21 for construction activities 
b. 6 for environmental activities 
c. 11 for health physics and chemistry 
d. 25 for operational considerations 

Of these 63 AEC open items, most involve matters of minor impact 
on plant licensability. The only exceptions are those items 
concerning primary equipment supports and minimum wall thickness 
of valves.  

C.16 Corrective Action 

C.16.0 General 

Corrective action for conditions adverse to quality is initiated 
as a result of reports covered under subsection C.15 
(Nonconformances).  

The processing procedure of each document (NCR's, OIR's, speed
letters, FJO's, Con Edison AEC Open Items) contains provisions 
for "closing" the document. The "closure" of the document 
signifies that the corresponding corrective action has been 
completed.  

C.16.1 Major Corrective Action 

Whenever a condition has nuclear safety implications, Con Edison, 
following current AEC regulations, provides the AEC with details 
of the problem and the corrective action. The AEC will comment

X-14



Indian Point 3

on such reports. Eventually, to close the item, a final report.  
will have to be prepared by Con Edison and accepted by the AEC.  
Examples of such major items are the steam generator supports and 
the investigation of minimum wall thickness of valves. As of 
July 1974, Con Edison had not issued a final report to the AEC on 
either of these cases.  

C.17 Quality Assurance Records 

C.17.1 Con Edison Records 

The Con Edison records are located in the Con Edison construction 
offices and consist of inspection and audit reports of Con Edison 
surveillance of WEDCO site activities and related administrative 
records for implementation of the Con Edison Quality Assurance 
Proqram.  

C.17.2 WEDCO Records 

The WEDCO records are located in a fireproof vault and in the 
site Quality Control office in fireproof filing. cabinets. The 
records are easily retrievable and follow a logical nwrmerical 
filing sequence.  

C.18 Audits 

Audits were conducted, by Con Edison and WEDCO as follows: 

1. Con Edison Quality Assurance Audits of WFDCO 
Activities 

The Con Edison Quality Assurance Audits of WEDCO operations were 
based on WEDCO's procedures covered under C.5.0 and included 
engineering files, procurement inspection records, welding 
records, test equipment calibration, cable and raceway 
installation, nonconformances, WEDCO Audit Program, receipt 
inspection, clean areas, concrete, valve assembly and 
disassembly, mechanical equipment installation, pipe hanqer 
installation, electrical equipment installation, plant instr-ument 
calibration, bolt torquing, radiographs and thermal insulation.  

2. Con Edison Quality Assurance and Reliability 
Department Audits 

These audits are restricted to WEDCO preoperational activities, 
include references to AEC findings, and were conducted starting 
in December 1973.  

3. WEDCO Audits 

These audits included structural work, welding materials, field 
welding, field weld records, inspection procedure for cable, 
conduit and tray, cable bend radius, tool calibration and 
mechanical equipment. It was our judgment that these audits
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covered adequately WEDCO's and subcontractor's activities at the 
site.  

D. IN-SERVICE INSPECTION PROGRAM 

D.O General 

A review of the in-service inspection (ISI) program was conducted 
to determine the status of the ISI program for Unit 3.  

D.1 Applicable Codes and Documentation 

Con Edison, using experience obtained on Unit 2, has prepared an 
ISI plan, based on guidelines of ANSI Committee N-45, ASME 
Section XI and on consultations with involved AEC personnel.  

The current ISI plan has been documented in the FSAR, Volume V, 
Section 15, Technical Specification 4.2, Primary System 
Surveillance.  

D.2 Baseline Inspection 

Reauirements for baseline inspections and preparations, are 
contained in purchase orders issued by Con Edison to WEDCO.  
These specific items are: 

a. Reactor vessel ultrasonic indicator map 

b. Pressurizer shell welds visual and volumetric inspection 

c. Magnetic particle and ultrasonic inspection of reactor 
vessel 

d. Removable insulation sections 

e. Preoperational inspection 

f. Pre-service ultrasonic inspection of reactor vessel 

The ISI program for baseline inspection is still under 
development as of July 1974. The following items are still to be 
resolved and documented: 

a. System boundary definition 

b. Formal review of equipment shop inspections 

c. Weld circumference permanent markings for inspection 
agency 

d. Level of ultrasonic response at which recording is 
required
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e. Consideration of repairs when required by baseline 

inspection 

f. Consideration of a licensed inspection agency 

g. Procedure for preparation and preservation of ISI data 

D.3 Post-Operational Surveillance 

As with baseline inspection, the program is under development 

with Westinghouse. Westinghouse is preparing a 10 year ISI 

Program, which, as of July 1974 was not available.  

D.4 Physical Survey of the Plant 

The plant was surveyed to ascertain the actual condition 
of items 

related to ISI. The following is a summary of findings: 

a. Almost all Code Class I pipe circumferential butt welds 

have undressed crowns. This will interfere with 

meaningful ultrasonic examination.  

b. Certain reactor coolant welds are not readily accessible 

for inspection, because walls and other obstructions 

hinder complete ultrasonic anqle-beam inspection from 
both sides.  

c. No removable insulation is presently contemplated for 

the pressurizer shell and nozzle welds althouah such 

welds are to be in-service inspected by visual and 

ultrasonic methods.  

d. Other equipment for which in-service inspection is con

templated should also be provided with removable insula

tion to facilitate such inspections.
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SECTION XI 

OPERATIONS 

A. PLANT STAFF 

The attached organization chart illustrates our recommendations 
for plant staffing during normal operation. The chart does not 
include security guards; these may be provided under contract by 
one of several firms which specialize in such serice. Also 
excluded is additional temporary manpower during refueling, major 
overhauls, and other maintenance not routinely performed. This 
additional manpower might be supplied under contract from Con 
Edison, from a central staff built up by PASNY for this purpose 
or by contracting with firms which specialize in such maintenanco 
work.  

Our recommendations are based on a continuing survey of 'Jlant 
staffing by utilities. The structure of an operatin, staff is 
somewhat dependent on parent company structure and on suporting 
service from headquarters to the operating staff at the plant.  
The number of personnel assigned* above some minimum, appears to 
depend upon the historical practice of each utility and perhaps 
upon union agreements.  

The training period, or length of assignment prior to commercial 
operation, is not identical for all personnel on the operating 
staff. To aid in staff acquisition, a tabulation should be 
developed that shows assignment times, stated in "months prior to 
commercial operation," for each classification in the operating 
staff. The tabulation may reveal that certain assiqnments should 
be made prior to transfer of ownership, thus indicatina that an 
early transfer of some personnel from Con Edison to PASNY is 
essential.  

In addition to, but not included on the organization chart, is a 
sixth shift of operating personnel being proposed at a number of 
plant sites and which we suggest be considered for Unit 3. The 
intent of this additional shift is to prevent over-burdenin the 
operating personnel while meeting retraining requirements set 
forth in 1OCFR55.  

B. TRAINING AND PERSONNEL 

1. Description 

In order to review and evaluate the Training Program for Unit 3, 
reasearch was planned and executed which would lead to 
conclusions in the following areas: 

a. Training of personnel to be licensed by the AEC 

b. Training for laboratory technicians
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c. General employee training 

d. Training for maintenance personnel 

e. Retraining and replacement training 

f. Documentation 

This evaluation comprised the following steps.  

a. A review and evaluation of the Con Edison ompany 
Training Program for Unit 3 as it applies to all 
personnel. The intent of this research was to determine 
whether this program will qualify personnel and flilfill 
all training requirements, as set forth in riart 55, 
Title 10, of the Code of Federal Regulations and in ANSI 
Standard N18.1.  

b. An examination of the AEC operators license status of 
personnel scheduled to work on Unit 3.  

c. A review and evaluation of the operator requalification 
program.  

d. A determination of what problems could confront 
management if Unit 3 does not come on line as scheduled.  

e. An observation about any additional personnel problems 
as these are uncovered.  

2. Methodoloqy 

The research procedure included the following steps: 

a. Review of the following source material was maee in 
preparation for interviews with Con Edison personnel.  

(1) ANSI Standard N18.1 (Selection and Training of 
Nuclear Power Plant Personnel) 

(2) Title 10, Code of Federal Regulations (Licensing of 
Production and Utilization Facilities) 

(3) Wash 1130 (Utility Staffing and Training for 
Nuclear Power) 

(4) Indian Point Unit 3 FSAR (Part 12, Conduct of 
Operations) 

(5) AEC Safety Evaluation Report for Indian Point Unit 
3 (September 21, 1973)
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(6) Course Outline of Operator Training Program for 
Indian Point Unit 3 

(7) Communications between Con Edison and the AEC which 

reference training at Unit 3 

(8) Con Edison Administration and QA procedures 

b. Interviews were conducted with the followinq Con Edison 
personnel.  

Director of Nuclear Training 
Nuclear Simulator Director 
Security Supervisor 
Radiation Safety Director 
Chemistry Director 
Plant Engineer 
Associated Staff Assistant-Safety 

c. Copies were obtained of administrative directives which 
refer to training. The procedures outlined within the 
administrative directives were compare& with the 
information compiled during personal interviews.  

d. Accumulated resource material, including notes taken 
during interviews, was examined in order to fulfill all 
requirements outlined in the description.  

3. Discussion 

The status of the training effort for Unit 3 can be found in 
Table I at the end of this section.  

a. Training of Personnel to be Licensed by the ANC 

In response to stringent guidelines established by the 
AEC for training of licensed personnel, Con Edison has 
given considerable support to the development and 
implementation of a good training program.  

Con Edison management has formed a staff which handles training 
as a coordinated effort6 

The Nuclear Training Director has the responsibility of 
formulating and administrating training programs in these areas: 

(1) AEC licensed operator and startup staff training 
(2) AEC licensed operator retraininq program 
(3) Nuclear plant operators 
(4) Reactor operator (in training) 

The operator training program is formally structured and clearly 
delineated in General Administrative Directives. Each 
prospective candidate participates in a screening test
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administered by an outside consultant. The average man accepted 
into the program has a high school education, nuclear navy 
experience, and/or some field (plant) experience. If he is 
accepted, the man is first assigned to work in the plant. During 
this field period, he acts as auxiliary operator taking orders 
from the control room operators* 

At the end of about five months, the candidate coiimences the 
academic phase in which periodic examinations are administered, 
Upon completion of this portion of the training program, there is 
a period of instruction and review on the systems found within 
the unit. This phase includes periodic evaluation. Onsite 
simulator instruction begins at this time, The academic, 
systems, and simulator sections take about one year to complete.  
At the end of the training program, a pretest is administered by 
the Nuclear Training Staff, to be followed by the A7C licensing 
exam.  

The current training program for Unit 3 personnel involves an 
application for waiver. Two kinds of waivers have been 
requested.  

(1) A waiver of the required tenure on Unit 2.  

(2) A waiver of examination for Unit 3.  

Favorable outcome of these applications is expectedi 

In the event that Unit 3 does not come on line as scheduled, 
licensed personnel will participate in the retraining program, 
maintaining their license through use of the simulator.  

b. Training for Laboratory Technicians 

(1) Health Physics 

The Radiation Safety Director has the following responsibilities: 

(a) Health-physics training of his own personnel 
(b) Radiation safety training of general personnel 
(c) Retraining of health physics personnel 
(d) *Emergency.Plan Training 

Health Physics and Nuclear Environmental Technicians take part in 
a two month series of lectures and training exercises. Written 
tests take place at the conclusion of this period. Authenticated 
records of their training are maintained by the Radiation Safety 
Director. It is planned that training for Unit 3 will commence 
in September.  

(2) Chemistry 

The Chemistry Director is responsible for planning and 
supervision of the training of personnel in the areas of chemical
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safety and technology, and when necessary, in the plant 
operations which are affedted by chemistry.  

All senior technicians have a year's experience and have 
participated in the group~s established Nuclear Plant Training 
program.  

The senior production technicians train the NPO's on watch in 
certain procedures. This is performed on an as-needed basis and 
includes training in chemical safety as it relates to their job.  

ca General Employee Training 

(1) Emergency Plans and Procedures 

The Emergency Plan training is the responsibility of the Manager 
of Nuclear Services. Present directives require semi-annual 
drills. Five emergency directors are assigned the resoonsilibity 
for presenting a three-to-four hour lecture on emergency 
procedures. Two types of drills have taken place during the last 
12 months: one limited to watch personnel, and one involving all 
personnel on site as well as outside participants (i.e., 
ambulance corps and local fire department)6 

(2) Radiological Health and Safety 

The Radiation Safety Director is responsible for development and 
implementation of all employee training in this area. Con Edison 
formulated an administrative directive establishing a training 
program for non-health physics personnel. Regular one-hour 
lectures are given over a period of one month. Passing a written 
exam at the conclusion of the lecture series constitutes 
completion of the training.  

(3) Industrial Safety 

The responsibility for training in this area rests with the 
Associate Staff Assistant for Safety. A multi-media training 
program has been implemented to produce qualified Red Cross 
first-aid attendants . In addition, the safety assistant 
coordinates arrangements for supervisors to be sent to OSPTA 
seminars, and disseminates information on safety directives as 
they are received from the AEC# OSHA, and Con Edison management.  

(4) Plant Controlled Access Areas and Security Procedures 

All security training is being developed in an effort to comply 
with ANSI Standard N18.17., The security supervisor is 
responsible for preparation of a training program dealing with 
security.
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d. Training for Maintenance Personnel 

The training program for mechanical and electrical personnel in
clude numerous activities:

(1) Participation in a five week basic course.  

(2) Attendance at speciality lectures given by vendor 
personneli 

(3) Participation in selected courses offered at the Con 
Edison Training Center in New York City.  

(4) On-the-job training.  

Instrumentation and control personnel participate in vendor 
instruction and on-the-job training, 

Crane and fork-lift personnel# as well as welders# receive 
training and certification at the Con Edison Trainina Center in 
New York City.  

A brief on-the-job training program is required of all building 

and grounds personnel.  

e. Retraining and Replacement Training 

All Con Edison General Administrative Directives w0ritten for 
training provide programs for the retraining and replacement 
training of personnel.  

f. Documentation 

ANSI Standard N1841 establishes a general criteria for 
documentation of training records6 The only guideline is that 
records of the qualifications, experience, training and 
retraining of each member of the plant organization should be 
maintained.  

Each subsection head is responsible for reporting and maintaining 
records for the training for which he has direct responsibility.  

4k Conclusions 

Con Edison has made a sincere and concentrated effort to improve 

the training program at Indian Point.  

The training center, as administered by the Director of Nuclear 
Training, is an example of excellent facilities. These include 
the Singer-Link Simulator and well-laid out classrooms, 
professionally utilized to carry out a comprehensive, 
well-developed training program for start-up and operating 
personnel, as well as replacement, and retraining of operators.
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The Unit 3 Operations Group was projected to include the 
following personnel.  

5 Watch Foremen 1 Operatina Engineer 1 Foreman 
5 Senior Reactor 1 Senior Engineer 5 Attendants 

Operators 
5 Reactor Operators 1 Engineer 

17 Nuclear Plant 
Operators 

-2F 

Total 41 

Actual Operations Personnel On Hand: 

31 (short 1 NPO) 2 (short 1 engineer) .0 (not staffed) 

Con Edison. is conducting a training program to train shift 
supervisory and control room personnel to operate Unit 3. A 
major feature of the training program provided that obtaininr a 
license for Unit 2 be a prerequisite for Unit 3 licensed 
operating personnel for the initial plant staff. This was to be 
followed by a eight-mnth familiarization program to learn the 
differences between Unit 2 and Unit 3. The Unit 3 Difference 
Course began on April 1, 1974 and will be completed in November, 
1974.  

An exam of eight hours duration will be given at the end of the 
course by the Nuclear Training Staff.* This exam will be utilized 
to request a waiver of examination for Unit 3 licensing.  

Although the AEC has at this point not reached a definitive 
decision on the question of waivers (both of examination and 
tenure on Unit 2), investigation leads us to believe that all 
criteria delineated for waivers in Sec. 55.25 (a and b) Title 10, 
of the Code of Federal Regulations are being met by Con Edison.  

Con Edision has shown an interest in, and given support to, the 
critical area of training.  

We recommend that. PASNY take the following steps in order to 
continue implementation of, the training program for Unit 3: 

a., initiate immediately a search* for and examination of 
candidates for Station Manager.  

b. Hire personnel presently assigned to the Unit 3 effort.  

C. Hi re a Training Coordinator whose responsibility will be 
prog-ramn development and central coordination of all 
training activities with the new subsection heads,
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d.. Consider leasing the services offered by the Con Edison 
Simulator training center to handle start-up training, 
retraining* and replacement training for operators.
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C, PROCEDURES 

1. General 

This portion of the study was conducted to determine if PASNY 
could effectively operate Unit 3 using procedures prepared by Con 
Edison. The study involved investiqation of the following 
procedures.  

Preoperational and Operational Test 

Administrative# Operating and Emergency 

Maintenance 

Surveillance 

Water Chemistry and Health Physics 

Station Emergency 

Station Security 

2. Methodology 

To provide a comprehensive review of the procedure requirements 
for Unit 3, we carried out the following steps: 

a. Reviewed procedure requirements as outlined in: 

(1) Safety Guide 33 

(2) Indian Point Unit 3 Technical Specifications 

b. Performed an in-depth audit of the required procedures, 
using checklists, to ensure their adequacy.  

c. Made spot checks to ensure that proper designations were 
used in the procedures and to check the operability of 
the procedures.  

d. Audited Con Edison~s internal program which ensures that 
Unit 3 operating personnel who write and review pro
cedures are made aware of operating problems which arise 
in Unit 2 and throughout the industry.  

3. Discussion 

The regulatory agencies have stated that a "..rogram shall 
provide assurance that activities affecting quality are 
documented within a document control system and accomplished in 
accordance with written instructions, procedures or drawinqs..." 
(ANSI N-452 1971). The following procedures have been 
implemented to satisfy the intent of the Agency's directions
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a. Preoperational and Operational Test Procedures 

(1) Preoperational Testing 

A comprehensive preoperational testing proaram 
ensures that equipment and systems perform in 
accordance with design criteria prior to fuel 
loading. As the installation of individual 
components and systems is completed, they are 
tested and evaluated according to approve& written 
testing techniques, procedures, or checkoff lists.  
The types of tests are classified as flush and 
hydrostatic (Phase I) and functional (Phase 11).  
Functional tests verify that the system or 
equipment is capable of performing the function for 
which it was designed.  

(2) Operational Testing 

The purpose of these tests is to establish the 
operational characteristics of the unit and core, 
to verify design predictions, to demonstrate that 
license requirements are being met, and to ensure 
that the next prescribed step in the test seauence 
can be safely undertaken. Integrated plant tests 
(Phase III) begin after successful completion of 
preoperational testing. They involve multiple 
system operation to verify overall plant ooeration.  

(3) Status 

The status of the preoperational and operational 
test procedures and test program is shown on Tables 
I and II attached, 

b. Administrative, Operational and Emergency Procedures 

There are many similarities and common facilities 
between Units 2 and 3. Many of the managerial positions 
and support functions are also common. This close 
association between the units is reflected in the 
procedures to be used on Unit 36 

(1) Administrative Procedures 

Administrative procedures must provide continuity 
throughout the system, as a result, those 
procedures designated for use on Unit 3 reflect Con 
Edison's corporate policies. These procedures will 
have to be scrutinized to determine if they meet 
PASNY's requirements4
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(2) Operational Procedures 

Operational procedures for Unit 3, including 
Station Operating Procedures, Plant Operating 
Procedures# and Plant Operating Instructions, 
(SOPs, POPs, and POIs) draw heavily upon the 
procedure format and actual operating experience of 
Unit 24 They are written and revised by Unit 3 
staff personnel who are well qualified to formulate 
operationally sound procedures.  

(3) Emergency Procedures 

The System Emergency Procedures (PEP's) are written 
by the operations personnel, who are, for the most 
part, licensed Senior Reactor Operators or Reactor 
Operators qualified on Unit 2 and who have received 
up to two years of training in reactor operations 
and emergency response.  

After a procedure is written, it undergoes an extensive 
review and rewrite program to assure that the final 
result meets the requirements of the regulatory 
agencies.  

c. Maintenance Procedures 

Maintenance Procedures, both preventive and corrective, 
are being prepared for Unit 3. Like many other 
procedures these are similar to those in use on Unit 2.  

de Surveillance Procedures 

Surveillance or periodic tests are required by the AEC 
to ensure that a piece of equipment or a system is 
operational. Recognizing the importance of this 
requirement, Con Edison has contracted to have 129 
surveillance tests written for Unit 3.  

Approximately 50 of the procedures have been written and 
are being. reviewed; however, because of the time 
limitations, Con Edison expects to receive only about 
100 completed procedures when the contract expires at 
the end of August. 29 more surveillance test procedures 
will have to be written prior to startup. In addition, 
Con Edison anticipates that more stringent AEC require
ments will force them to write and implement 
approximately 70 additional tests within the next three 
years.
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e. Water Chemistry and Health Physics Procedures 

(1) Water Chemistry Procedures: 

The water chemistry procedures were written and revised 
by technicians working directly under the Station 
Chemistry Director. The procedure format has been 
effectively used for many years on Unit 1 and was 
adapted to the Unit 2 procedures, For the most part 
there have been no procedures written specifically for 
the Unit 3 plant. Several Unit 2 procedures have had 
the title changed to include Unit 3, but this has been 
the extent of the effort. The analysis procedures as a 
whole are generic and can be easily adapted for Unit 3 
use.  

(2) Health Physics Procedures: 

The Health Physics procedures were prepared using a 
format similar to that used for the chemistry procedures 
and have been effectively used for many years.  

f. Station Emergency Plan 

The Station Emergency plan is currently being upgraded 
to comply with the latest AEC direction and to include 
Unit,.3. The plan presently is not applicable to a 
multi-owner site and will require modification to make 
it so.  

Because of the complexities of the problem, an effort 
must be made to coordinate and develop a multi-owner 
site emergency plan at the earliest possible date.  

g. Station Security Procedure 

A Station Security Plan was submitted for comments to 
the AEC on May 1, 1974 The AEC agreed that the plan 
met the intent of ANSI N-18417, and this plan is 
currently being implemented on the site. The plan, as 
drafted, does not address the security problems which 
will result from PASNY's acquisition of Unit 3 or 
ANSI N-45.2 must be resubmitted by PASNY.  

4. Conclusions 

The study shows that some procedures originally written by Con 
Edison for Unit 3 will have to be rewritten by PASNY.  

The results of the investigation may be summarized briefly as 
follows.
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a. Preoperational and Operational Test Procedures 

Although 20 percent of the preoperational test procedures 
remain to be written, there have been no significant delays 
in testing due to the lack of approved procedures.  

As of July 24j 1974, the status of Phase I system flushing 
and hydrostatic testing, and Phase II functional testing, was 
as follows: 

Flush Hydro Functional 

Tests currently required 12 88 94 
Test procedures written 12 81 78 
Tests started 3 15 7 

Table I provides an extensive summary of preoperational 
testing.  

A list of representative tests normally completed prior to 
initial reactor fueling is contained in Table 13.1-1 of the 
FSAR. An audit by the AEC in August, 1973,; revealed that 
nine of the tests listed do not appear in the Unit 3 test 
program. The missing tests are listed below: 

(1) Voice Communication 
(2) Cold Hydrostatic 
(3) Charcoal Filter 
(4) Reactor Containment High Pressure 
(5) Hot Functional 
(6) Primary and Secondary System Safety and 

Relief Valves 
(7) Containment Air Sampling System 
(8) Spent Fuel Pit Cooling System 
(9) Turbine Steam Seal and Blowdown System 

Con Edison assured the AEC representative that these 
procedures would be written. As of July 24, 1974, they had 
not been submitted for review.  

As of July 24, 1974, there had been no integrated tests 

completed nor were there any in progress.  

b. General Administrative and Operational Procedures 

The status of the procedure writing effort is: 

Type Planned Written Approved 

Plant Operating 7 3 1 
Instructions 

Plant Operating 8 0 0 
Procedures 
System Operating 145 141 8
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Procedures 
System Emergency 
Procedures 
Station Administrative 
Orders 
Plant Engineer Adminis
trative Directives 
General Administrative 
Guide Lines 
Preventive Maintenance 
Corrective Maintenance 
Chemical Analysis 
Radiochemistry 
Sampling 
Instrumentation 
Health Physics 
Surveillance 
Emergency Plan 
Alarm Lists

40 

26 

19 

92 

254 
As required 

50 
15 
19 
28 
39 

129 
1 B 

27

204 
100 
0 
0 
0 
0 
0 

50 
Aing written 

27

most administrative procedures are refinements of those 
procedures used on Units 1 and 2 and reflect Con Edison's 
corporate policy. They frequently refer to the Con Edison 
management organization or Indian Point Station - references 
not applicable to operation by PASNY.  

The -operating procedures are for the most part comrehensive 
and applicable to single unit operation, however, due to the 
interdependence of systems some procedures reference Unit 10Ss 
equipment.  

The Emergency Plan is not applicable to multiple unit 
ownership at Indian Point and must be rewritten.  

The Station Security Plan written by Con Edison does not 
address the problems of communication or jurisdiction which 
will occur when PASNY assumes ownership of Unit 3.  

many of the corrective maintenance procedures should be 
rewritten to provide a more consistent format, including 
insertion of missing sections and'inclusion of applicable 
checklists.  

All procedures are being reviewed and approved by Con Edison 
personnel in accordance with Con Edison procedures. Before 
being implemented by PASNY, an independent review and 
approval program should be initiated.  

Changes in procedural and administrative organization will 
necessitate changes in the FSAR.  

Both the chemistry and health physics procedures are 
comprehensive and well written,
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The procedures coverihg operation and/or calibration of 
instrumentation used in the chemical analyses are only 
applicable to the particular instrument makes and models 
presently being used for Units 1 and 2.  

The health physics group is presently undertaking the 
computerization of its personnel radiation exposure record 
keeping. This will not affect the existing procedures 
covering this area, but an evaluation of the new system is 
not possible at this time.  

Administrative and operational guidelines responsive to PA.NY's 
requirements must be established These should include a means 
of reviewing, rewriting and approving procedures, so that all 
required procedures will be fully operational :when plant 
ownership is transfered. This effort will include rewriting 
existing procedures so they reflect the "single plant" concept.  

Working. closely with Con Edison, comprehensive site 
communications, emergency and security procedures should be 
written and implemented.
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TABLE 1 

Status of Training Programs at Indian Point 3 

3 Training of Candidates for AEC Cold Examinations 

3 Technical Training - Complete 

Difference Course -Commenced 4/1/74 -To be completed in November 1974.  

3Simulator Training -Commenced 8/1/74 -To be completed by November 1974.  

Examination for waiver - Scheduled for on or about November 15 

3 Licensing - By December 31 

3 Training for Laboratory Technicians 

Water Chemistry - Additional personnel hired by PASNY will have to be 

trained.  

I Health Physics -Additional personnel hired by PASNY will have to be 

trained.  

I Training for Maintenance Personnel 

3 Electrical - When hired will continue or commence training* 

Mechanical - When hired will continue or commence training.  

Instrumentation and Controls - When hired will continue or commence 3 training.  

3Welders -W ill be trained and certified.  

General Employee Training 

3 Emergency Plans and Procedures - When revised training and drills 

should be planned.  

3 Radiological Health and Safety - Program to be implemented.  

Industrial Safety - Program to be implemented.  

3Plant Controlled Access Areas andSecurity -Program tobe implem ented.
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APPENDIX D 

PPEOPEFATIONAL TEST STATUSr ft ORT 
IrIIAL POINT III 

TABLE I

PAGE 1 

AS OF DATE 7/24/74

ZST PREOPEPJTIONAL TEST 
:T. SUBMITTED, OUT FOR APPROVED TEST STATUS 

FOR REVIEW REVIEW BY DATE % COMPLETED R EMARKS 

DATE DATE WEDCO &CON E) STARTED DATE

General Flushinc 
Aux. BFP (Elect) Run In 

Aux. BFP (Turbine) Pun In 

Weir Hydraulic System Flush, Service 

& Operation Test 

T rbine'H 2 & CO2 Flush Leak Check 

Diesel Air Flush & Service Check 

Flash Evap. Acid System 

Diesel Fuel System Check 

BFP Turbine Pun In 

Hand Cleaning Reactor 

Vessel and Pressurizer

7/31/72 
12/11/72 

1/29/73 

1/5/73 

12/21/72 

12/11/72 

1 /4/ 7 3 

12/11/72 

2/4/74 

7/11/74

9/28/72 
1/9/73 

2/2/73 

6/1/73 

'X/1 /73 

1/4/72 

3/22/74 

1/11/72 

2/7/74 

7/12/74

6/29/73 
4/13/73 

4/13/73 

4/16/74 

3/2/73

7/12/74

9/26/73

7/12/74

15% 7/25/74 
100%

30% 7/25/74

16

1.0 
1.i' 

1.42 

1 .43 

1.44 

1 .45 

1.46 

1.47 

1.48 

1.1



PREOPEPATIONAL TEST STATU8T PORT PAGE 2 16 

INDIAL POINT III AS OF DATE 7/24/74 
TABLE II

PREOPERATIONAL TEST 

TITLE

Water Chem. Requirements 

Chemical Cleaning and Flushing 

Condensate, FW and MS.  

General Strength and Tightness 

Condensate, Feedwater and Main Steam 

Reactor Vessel Support Structure 

Cooling Water Piping Pneumatic Test 

Aux. Steam System Flush

-' I

SUBMITTED 
FOR REVIEvJ 

DATE

OUT FOR 
REVIEW 
DATE

APPROVED 

BY 
KMCO &CON ED,

TEST STATUS

DATE 
STARTED

COMPLETED 
DATE
DATE I 4 4

11/21/72 

9/4/73 

8/17/72 

5/16/72

1/4/73 

9/31/73 

9/29/72 

5/17/72

3/27/73 

12/5/73 

11/20/72 

5/T7/72 5/19/72 1001 5/19/72

ST 
7,C.

2.0 

2.1 

3.0 

3.1 

3.1.1 

3.3.4

W~T~Ar~Ks



PAGE 3 - 6 
PREOPERATIONAL TEST STATUS yPORT 

INDIAL POINTIll AS OF DATE 7/24/74 

-Z-ST PREOPERATIONAL TEST 
'.0. SUBMITTED OUT FOR APPROVED TEST STATUS 

TITLE FOR REVIE REVIEW BY DATE C0HPLTED RFMA d S 
_ _DATE DATE _ CO_&CON ED STARTED DATE

3.1.2 ACS Component Cooling 

3.4.2 Flash Evap. Acid 

RCS 

4.1.1 Pressurizer Relief Tank 2/19/74 4/18/74 

4.1.2 RCS Heatup 

4.1.3 PCS Flow Coastdown 4/17/73 10/24/73 

4.1.4 Power Relief Valve Oper. 4/5/74 6/1j/74 

4.1.5 Pressurizer Pressure Control 4/11/74 -6/11/74 

4.1.6 RCS Flow Determination 3/13/73 5/8/73 

4.1.7 RCS Cooldo~im 

4.1.8 In Core T/C - RTD's Calib 3/13/73 3/19/74 

4.1.9 Spray Flow Verification 4/11/74 

4.1.10 RTD Bypass Loop Flow 6/21/74



M mm-mm-- - - m - - -

PREOPERATIONAL TEST STATP!ZPORT 
INDIAL POINT III

PAGE 4 

AS OF DATE 7/24/74

-=T PREOPERATIONAL TEST 
NO. SUBMITTED OUT FOR APPROVED TEST STATUS NO. TITLE 

FOR REVIEW REVIEW BY DATE COMLETED RF 
DATE DATE WEDCO &CON ED ATE DATE STARTD jDATE

CVCS 
Charging,--tdown & Makeup 

Solid Pressure Control 

Pressurizer Level Control 

Boron Recycle 

Mixed Bed Demin.  

Boric Acid Blending Calib.  

ACS 

Component Cooling 

PHR Pre-Ops. Checkout 

RHR Performance 

Primary Sampling System 

Operational Check

4/12/74 

4/16/74 

2/15/73 

6/24/74 

4/29/74 

2/3/74 

2/3/74

6/11/74 

6/11/74 

2/28/73 

.6/12/74 

6/20/74 

7/15/74

4.4.1 6/5/74

16

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.3.1 

4.3.2 

4.3.3

5/6/74
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PAGE 16 

AS OF Lbji'E 7/24/74
PREOPERATIONALOST STATUS REPORT 

INDIAN POINT III

TEST PREOPERATIONAL TEST STATUS 
TES SUBMITTED OUT FOR APPROVED TEST STATUS 
NO. TITLE FOR REVIEW REVIEW BY 

DATE DATE WEDCO&CONED DATE % COMPLETED REMA 
_ _ DATE STARTED I DATE

SIS 
8 Switch Sequencing 

Accumulator injection 

Spray Pump Eductors 

Injection Pumps Oper.  

Passive Failure & Recirc.  

Instrumentation 

Check Valves (Hot) 

Recirculation Pumps 

Cont. Spray & Filter Dousing Air 

Recirculation Sump Level

4.5.1 

4.5.2 

4.5.3 

4.5.4 

4.5.5 

4.5.6 

4.5.7 

4.5.8 

4.5.9 

4.5.10 

4.6.1 

4.6.2 

4.6.3 

4.6.4

5/25/74 

2/3/74 

7/23/74 

6/21/74 

6/26/74 

6/21/74 

7/11/74 

6/19/74 

7/9/74 

3/23/73 

7/16/74 

6/19/74 

6/1/74

7/3/74 

6/26/74 

5/16/73

WDS 

Liquid Receipt & Storage 

Liquid Processing 

Gas Processing 

Solid Processing



0\ PAGE 6ofl , 
PREOPERATIONAL TES -STATUS REPORT AS OF DATE 7/24/74 

INDIAN POINT III 

TEST PROPERTIONAL TEST STATUS SUBMITTED OUT FOR APPROVED TEST STATUS 

TITLE FOR REVIEW REVIEW BY NO. DATE DATE WEDCO&CONED DATE 7. COMPLETED REMARKS 

/ DATE STARTED DATE 

Instrumentation Systems 

4.7.1 Radiation Monitoring 4/17/73 6/20/74 

4.7.2 NI Operational Checks .6/11/73 4/25/74 

4.7.3 Movable In-Core Detectors 6/1/73 4/25/74 

4.7.4 Fixed In-Core Detectors 3/13/73 12/13/73 

4.7.5 Fixed In-Core Detector Calib. 5/11/73 12/13/73 

Reactor Protection System 

4.8.1 I & C Checks 8/1/73 4/18/74 

4.8o2 Setpoint Verification 9/21/73 10/22/73 

4.8.3 Time Response Checks 

4.8.4 Safeguards Test
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PAGE 7-- 1 

El PREOPERATIONAL I!,11 STATUS REPORT AS OF DATE 7/2/74 

INDIAN POINT III 

TEST PREOPERATIONAL.TEST STATUS 
SUBMITTED OUT FOR APPROVED TEST STATUS 

NO. TITLE FOR REVIEW REVIEW BY 
DATE DATE WEDCO&CONED DATE % COMPLETED REMARKS 

DATE STARTED DATE

Rod Control Systems 

4.9.1 Operational Checks 8/15/73 5/30/74 

4.9.2 Position Indication Checks 8/15/73 5/30/74 

4.9.3 Mechanism Checks 8/1/73 3/27/74 

4.9.4 Part Length Rod Checks 7/23/73 3/27/74 

4.9.5 Rod Timing Checks 5/21/73 4/1/74 

General Plant Systems 

4.11.1 Heating Venting , Cooling 5/7/74 6/6/74 

4.1L,2 Hydrogen Recombiner 

4.11.3 Fuel Handling Facility 4/10/74 6/7/74 

4.11.4 Flash Evaporator 2/22/74 6/3/74 

4.11.5 Isolation Valve Seal Water 

4.11.6 Fire Protection System 5/1/74 5/7/74 

4.11.7 Hot Penetration Cooling 3/12/74 5/15/74 

4.11.8 Penetration and Weld Chann. Press. 6/19/74
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PREOPERATIONAL T7 STATUS REPORT 

INDIAN POINT III

PAGE 8 ( 16 

AS OF DATE 7/24/74

TEST PREOPERATIONAL STATUS 
TEST PREOPERATIONAL TEST SUBMITTED OUT FOR APPROVED TEST STATUS 

NO TITLE FOR REVIEW REVIEW BY 
DATE DATE WEDCO&CONED DATE % LETED REMARK 

DATE STARTED DATE

Containment Leak Test 

Containment Isolation Valve Leak Test 

Post Accident Venting 

Containment Fan Cooler Condensate 
Measuring 

Secondary Plant Systems 

Service Water 

Instrument Air 

Service Air 

Closed Cooling Water 

Chemical Feeding 

Heater Drains 

Circulating Water 

De-Icing System 

Lube Cating Oil

6/12/74 

6/12/74 

,6121 /74 

5/30/74 

9/6/73 

10/18/73 

3/29/74 

1/7/74 

4/5/74 

7/10/74 

2/22/74 

2/4/74 

6/6/74

4. 11.9 

4.11-10 

4. 11.11 

4.11.12 

4.12.1 

4.12.2 

4.12.3 

4.12.4 

4.12.5 

4.12.6 

4.12.7 

4.12.8 

4.12.9

12/13/73 

4/8/74 

3/15/74

2/5/74 

4/10/74 

3/22/74

100% 6/5/74 

90% 7/15/74

100% 4/24/7z 

100% 3/22/7

9/19/73 

11/13/73 

4/16/74 

2/7/74 

6/27/74 

3/11/74 

2/4/74
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PREOPERATIONAL T-'? STATUS REPORT 

INDIAN POINT III

PAGE 9 r-O"76 

AS OF DATE 7/24/74

STATUS 

TEST PREOPERATIONAL TEST SUBMITTED OUT FOR APPROVED TEST STATUS 

TITLE FOR REVIEW REVIEW BY 

NO. DATE DATE WEDCO&CONED DATE % COMPLETED REMARK 

DATE STARTED DATE

L.O. Purification 

Feedwater Pumps 

Sampling 

Hydrogen Seal Oil 

Turbine Steam Stop Valves 

Heat Balance-Main-Reheat 

Extraction Steam 

SG Blowdown 

Initial Turbine Roll 

Condensate 

Condenser Air Removal 

Steam Dump Operation 

SG Water Level 

Aux FW Control 

H2 and CO2 

Instrument Air CCW 

Chlorination System

12/10/73 

2/22/74 

11/7/73 

7/15/74 

7/1/74 

5/22/74 

3/29/74 

5/1/74 

6/12/74 

4/15/74 

7/15/74 

5/30/73 

4/25/74

4/16/74 

4/19/74.  

4/16/74 

4/18/74 

6/1/74 

/29/73

4. 12.10 

4. 12.11 

4. 12.12 

4. 12.13 

4. 12.14 

4. 12.15 

4. 12.16 

4. 12.17 

4. 12.18 

4. 12.19 

4. 12.20 

4. 12.21 

4. 12.22 

4. 12.23.  

4. 12.24 

4. 12.25 

4.12.26

11/23/73
100% 4/5/74

11/13/73
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PREOPERATIONAL TL STATUS REPORT 

INDIAN POINT III

PAGE _106>66 

AS OF DATE 7/24/74

TEST PREOPERATIONAL TEST STATUS 
TES SUBMITTED OUT FOR APPROVED TEST STATUS 
NO. TITLE FOR REVIEW REVIEW BY _ I___________ 

DATE DATE WEDC0&CONED DATE % COMPLETED REMARKf 

_DATE STARTED DATE

ELECTRIC PLANT SYSTEMS 

Diesel Generators 

Batteries and Chargers 

SIS and Loss of Power 

Static Inverters 

Boric Acid Heat Tracing 

Freeze Protection 

COMPUTER 

Functional Test 

Functional Test 

Hydrostatic Testing 

TP- 3 .0 Addendum 

(Number in Test No. Column)

5/29/74 

7/23/73 

3/23/73 

3/23/73 

3/28/73

8/20/73 

5/10/73 

6/1/73 

10/22/73

2/7/74 

7/18/73 

1/24/74

3/27/74 

10/5/73

100% 6/4/74 

100% 3/4/74

1/11/74 1100% 1/11/74

Tests 
written 
approved 
performe 
results 
UNSAT

4.13.1 

4.13.2 

4.13.3 

4.13.4 

4.13.5 

4.13.6 

5.11.5 

5.11.6

Primary Water .10/25/72 11/14/72 2/23/73



MM mm-

PREOPERATIONAL TL._ STATUS REPORT 

INDIAN POINT III

PAGE 11 "'A6 

AS OF DATE 7/24/74

STATUS 
TEST PREOPERATIONAL TEST SUBMITTED OUT FOR APPROVED TEST STATUS 

NO. TITLE FOR REVIEW REVIEW BY 

DATE DATE WEDCO&CONED DATE % COMPLETED REMARK 

DATE STARTED DATE_

Primary Water 

Primary Water 

Not Used 

Not Used 

WDS:-Liquid 

WDS: Liquid 

WDS: Liquid 

WDS: Liquid.  

WDS: Liquid 

WDS: Liquid 

WDS: Liquid

10/25/72 

10/25/72 

11/17/72 

11/17/72 

1/22/73 

11/17/72 

11/17/72 

11/17/72 

11/17/72

11/14/72 

11/14/72 

12/12/72 

12/12/72 

1/22/73 

.12/12/72 

12/12/72 

12/12/72 

12/13/72

2/20/73 

2/16/73 

2/1/73 

2/1/73 

3/20/73 

2/1/73 

2/1/73 

2/1/73 

2/1/73

1/11/74 

1/11/74

100% 

100%

11/74 

11/74

2 

3 

4 

5 

6 

7 

8A&B 

9 

10 

. "I 

12
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PREOPERATIONAL TEST STATUS REPORT 

INDIAV1 P"Ok IIT
PAGE 12 OF 16 , .  

AS OF DATE 7/24/74

TEST PREOPERATIONAL TEST STATUS 
NO. TITLE SUBMITTED OUT FOR APPROVED TEST STATUS 

BY 
FOR REVIEW REVIEW 1,,rEDC0 & CONE SDATE COPLETED REMARKS 

_DATE DATE DATESTARTED DATE

'DS: Liquid 

,DS: Liquid 

WDS: Liquid 

WDS: Liquid 

ACS: Component Cooling 

WDS: Gas 

ITDS:. Gas 

v.DS: Gas 

lTS: Gas 

I.TS: Gas 

WIlS: Gas 

1,DS: Gas 

,DS: Gas 

D/G Fuel Oil 

D/G Fuel Oil 

D/G Jacket Water

11/17/72 

11/17/72 

11/17/72 

11/17/72 

11/17/72 

11/17/72 

1/17/72 

11/17/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/28/72 

12/28/72 

12/19/72

12/13/72 

12/13/72 

12/13/72 

12/12/72 

12/14/72 

12/13/72 

12/13/72 

12/13/72 

12/20/72 

12/15/72 

12/15/72 

12/15/72 

12/15/72 

1/11/72 

1/10/72 

12/21/72

2/20/73 

2/20/73 

2/20/73 

2/20/73 

2/26/73 

2/20/73 

2/20/73 

2/20/73 

1/2/73 

3/2/73 

3/2/73 

3/2/73 

3/2/73 

3/20/73 

4/13/73 

3/2/73
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PREOPERATIONAL ' STATUS REPORT 
INDIAN POZ' III

PAGE 13 L 16 

AS OF DATE 7/24/74

PREOPERATIONAL TEST 
TITLE

STATUS I 1.

SUBMITTED 
FOR REVIEW 

DATE

OUT FOR 
REVIEW 
DATE

APPROVED 
BY 

WEDCO & CONED 
DATE

TEST STATUS

DATE 
STARTED

1 .1 t I
Chlorination 

IVSW 

IVSW 

SIS: Pump -Suction 

SIS and RHR 

Condensate 

Reactor Vessel Flange Leak Off 

Fire Protection 

Service Water 

Service Water 

Service Water 

Service Water 

IService Water 

Service Water 

Service Water 

SIS and RHD

1/12/73 

2/27/73.  

2/27/73 

2/23/73 

2/23/73 

3/9/73 

8/15/73 

2/16/73 

3/9/73 

3/9/73 

3/9/73 

3/9/73 

3/9/73 

3/9/73 

3/9/73 

2/23/73

1/12/73 

3/1/73 

3/1/73 

3/5/73 

3/6/73 

3/20/73 

9/9/73 

3/8/73 

3/15/73 

3/16/73 

3/16/73 

3/16/73 

3/16/73 

3/19/73 

3/19/73 

3/6/73

3/20/73 

4/16/73 

4/16/73 

1/28/74 

2/6/74 

9/17/73 

6/26/74 

4/13/73 

4/13/73 

4/13/73 

4/13/73 

4/13/73 

4/13/73 

4/13/73 

10/26/74

10!/I /73 

1/24/74 

1/16/74 

1/16/74

% COMPLETED 
DATE

100% 10/2/73 

100% 1/24/74 

100%1/16/74 

100%1/16/74

TEST 
NO.

REMARKS



~ ~ m -M m m -

PREOPERATIONAL TESTATUS REPORT 
INDIAN PC f III

PAGE 14 C-"i 6 

AS OF DATE 7/24/74

TEST 
NO.

PREOPERATIONAL TEST 
TITLE

45 SIS and PHR 

46 RWST 

47 Containment Spray 

48 ACS: Spent Fuel 

49 Pressurizer Relief 

50 ACS: Component Cooling 

51 NSSS' Sampling 

52 NSSS Sampling 

53 Sample System-SIS 

54 Sample System-SIS 

55 S/G Blowdown & Sample 

56 S/G Blowdown & Sample 

57 S/G Blowdown & Sample 

58 S/G Blowdown & Sample 

59 CVCS 

60 CVCS

STATUS

2/23/73 

2/23/73 

2/23/73.  

2/16/73 

10'10/73 

3/22/73 

3/13/73

3/9/73 

3/9/73 

3/9/73 

3/9/73 

4/5/73 

4/5/73

3/7/73 

3/7/73 

3/7/73 

3/1/73 

10/22/73 

4/27/73 

3/19/73 

3/12/73 

3/12/73 

3/12/73 

3/12/73 

4/27/73 

4/30/73

9/24/73 

9/21/73 

3/22/74 

5/2/74 

12/6/7 

2/6/74 

6/26/74 

4/13/73 

4/13/73 

4/13/73 

4/13/73.  

1/18/74 

1/7/74 6/10/74

REMARKS

cancel

6/11/74100%
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PREOPERATIONAL TEST STA'IhREPORT 

INDIAN POINT il

PAGE 15 of 16 

AS OF DATE 7/24/,

STATUS 

TEST PREOPERATIONAL TEST SUBMITTED OUT FOR APPROVED TEST STATUS NO ITEFOR REVIEW BRYEW BY R17 A 

DATE WEDCOSOOMED DATE %COKPLETED 

DATE STARTED DATE

CVCS 

CVCS 

CVCS 

Waste Disposal (Gas Decay) 

CS (sheet 2 ) 

CS 

CS 

CS 

CS 

CS 

CS 

Concentrator Holding Tank 

Chemical Feed 

Pressure Relief Piping 

Aux. Steam 

RWST Piping

4/5/73 

5124/73 

5/2 73 

4/30/73 

10/2/73 

10/2/73 

10/2/73 

10/2/73 

10/2/73 

10/2/73 

10/2/73 

10/2/73 

10/1/73 

10/10/73 

10/6/73 

10/2/73

5/1/73 
5/25/73 

5/29/73 

4/30/73 

10/4/73 

10/5/'73 

10/10/73 

10/11/73 

10/11/73 

10/11/73 

10/11/73 

10/11/73 

10-/19/73 

10/22/73 

10/22/73 

10/4/73

1/7/74 

1/7/74 
1/16/74 

9/12/73 

1/21/74 

2/14/74 

2/6/74 

2/14/74 

1/21/74 

2/21/74 

2/19/74 

2/19/74 

2/7/74 

12/4/73 

10/11/73

6/7/74 

6/7/74

100% 6/7/74 
100% 6/7/74

100% 10/15/73
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PREOPERATIONAL TEST STA REPORT 

0INDIAN POINT 1ii

PAGE 16 of 16 

AS OD DATE 7/24/74

TEST PREOPERATIONAL TEST• 
NO. TITLE SUBMITTED OUT FOR APPROVED TEST STATUS 

FOR REVIEW REVIEW BY.  
DATE DATE IEDCOSOONED REMARKS 

-DATE % COMPLETED 
_ _ _ _STARTED 

DATE

Aux. Steam 

SIS/RHR Suction 

Primary Water 

SIS Recirc 

C.S. Low Pressure 

Instrument Air Cooling Water 

SG, MSand Boiler Feed 

Main Boiler Feed

10/11/173 

10/18/73 

Split from 

Split from 

Split from 

4/1/74 

5/6/74 

5/30/74

11/2/73 

10/19/73 

#1 

#32 

#47 

4/2/74

12/6/73 

10/31/73 

12/21/73 

1/28/74 

3/22/74 

5/2/74 

6/3/74

5/13/74 

6/4/74

100% 11/8/73 

100% 5/13/74 

100% 6/14/74
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OPEA'ATIDO~AL T.EST STA PU EP IT 

INDIAN POhIF i*L 

TABLE II

PA O D. 7L 

AS OF DATE 7/-2/7-,

________ __ _____ ________ __-- -I _______ _______ STATUS_ _ _ _ _ _ _ _ _ _ _ _ _ _

.OPERATIONAL TEST 

TITLE

Core Loading Su-a~ry 

Initial Core Loadhig 

Prerequisite and Periodic Check 

Boration Check List 

Sampling Reactor Vessel 

Turbine Goy. Load Limit for 
Runback 

Automatic Reactor Control 

Calibration Ste-am and F.W. Inst.  
at Power 

NSSS Startup Secuence 

Physics Testing and Objectives 
Criteria Initial Criticality 

Nuclear Design Checks 

Boron Dilution 

Boron Addition 

RCC Pseudo Ejection Test at 
Zero Power 

Minimum Shutdo.n Verification

SUBMITTED 

FOR REVIEW 

DATFR

3/27/74 

4/74 

3/27/74 

4/25/74 

5/6/74 

6/26/74 

6/14/74 

4/25/74 

6/21/74 

3/22/74 

4/1/74

OUT FOR 
REVIEW 
DATE

7/3/74 

7/16/74 

5/1/74

APP ROVE D 

BY 

WEDCO&CONED 

DATE

TEST STATUS 

DATE % COMPLETED 
STARTED" DATE

TEST

__DATE

5.0 

5.1 

5.2 

5.3 
5.4 

5.8.7 

5.10.1 

5.11.7 

7.1 

7.2 

7.3 

7.4 

7.4.1 

7.6 

7.7

REMAR'S

STATUS
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OPERATIONAL TEST ST.".-- REFORIT PAGE 2 .v 2 
INDIAN POINT N? AS OF DATE 

TABLE II 

STATUS 
TEST .OPERATIONAL TEST 

SUBMITTED OUT FOR APPROVED TEST STATUS 

# TITLE REVIEW BY 
FOR REVIEW DATE WEDCO&CONED DATE % COMPLETED REMARKS 

_~__.~__~D TDTE STARTED DATE 

8.1 Power Level T.cease 4/1/74 

8.2 RCC Pseudo Eecti 
cn and 4/25/74 

RCC Out of Position Test 

8.3 St'atic RCC Drop and RCC 

Out of Position Test 

8.5 Excore/Incore Calibration 

8.6 Nuclear and AT Calibration 

and Thermal 1r ieasurement.  

9.1 Load Swing Test 5/6/74 

9.3 Flow Coastdo.  

9.4 Large Load Reduction 5/6/74 

9.5 Plant Trip Test 6/11/74 

9.6 Dynamic Rod Drop Test 5/9/74 

9.7 Generator Load Trip Test 3/20/74
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OPERATIOAI, TEST ST\T. RSh'ORT 

INDIAN POINT ii 

TABLE II

PAGE E !j ., 

AS OF DATE . _

I I STATUS -__

.OPERATIONAL TEST 

TITLE

Acceptance ? n d 

Heat Rate 

Steam Generator + oisture 
Carryover 1e surmennt

SUBMITTED 

FOR REVIEW 

DATE 

7/23/74 

6/21/74

OUT FOR 
REVIEW 
DATE

APPROVED 
BY 

WEDCO&CONED 
_ DLrE

TEST STATUS 

DATE % COMPLETED 

STARTED DATE

TEST

10.1 

10.2

REMARKS

I

1,0
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