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SUMMARY 

A quality control audit was performed by a task force in December, 

1969. The audit included inspections at the Con Ed engineering 

offices, Westinghouse facilities at Monroeville and Cheswick, 

Pennsylvania, and the IP-2 site. Portions of the reactor coolant, 

safety injection, main steam, and electrical systems were audited.  

e following significant items were noted during the inspection: 
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A. Component Procurement 

The results of the procurement records audit for major components 
of the reactor coolant, main steam and safety injection systems were 
generally ,satisfactory. (Section II) Discrepancies identified 
.included the following: 

1. The surge line nozzle on the pressurizer did not receive 
UT as required by the FSAR. (Section II.A.I.) 

2. The pressurizer safety valve bodies were'PT tested only 
whereas the FSAR requires PT and RT. These valves are 
scheduled to receive additional testing. (Section II.A.2o) 

3. The pressurizer relief tank name plate indicates construc
tion.to ASME Section VIII rather than Section III,Class C.  
(Section II.A.3.) 

4. The insulation nut plate welds of the steam generators, 
were questioned relative to stress relieving and magnetic 
.particle checking. These welds are scheduled to receive 
.MT following the final hydrostatic testing of these vessels.  
(Section II.A.4.) 

5. one spool piece of reactor coolant piping had a recorded 

Molybdenum content of 3.08% versus code maximum lallowable 
of 3.00%. In addition, each length of pipe~was not hydro

statically tested at the vendor but instead will be tested 
in the installed condition. (Section II.A.5.) 

6. The pressurizer surge line pipe was UT and the weldments were 
RT; however, the FSAR also requires PT of both. (Section 
II.A.7.) 

7. The boron injection tank code stamp indicates• construction 
to ASME Section VIII rather than to Section III,Class C as 

specified. (Section II.B.2.) 

8. The high pressure safety injection pumps were constructed 

of A296GR CA15 material whereas the purchase specification 

and one reference in the FSAR calls for A351-CF8 or CF8M.  

This change had been authorized by Westinghouse. (Section 

II.B.3.)
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9. The residual heat removal pumps were constructed to an 

Ingersoll-Rand specification (IR-712) which is the same 

as A351 CF8 as required in the FSAR, except for a 

difference in the chromium content range. Westinghouse 

had authorized this change. (Section II.B.3.) 

10. The purchase specification for the recirculation pump 

casings did not require PT as specified in the FSAR.  

(Section II.B.3.) 

11. The chemical and physical values were not traceable and 

required UT was not performed on four 2 inch stainless 

forged valves in the safety injection system. (Section II.B.4.) 

B. Site Inspection - Reactor Coolant System 

1. A review of records and the field installation revealed welds 

of exceptionally good quality. (Section III.A.2.b and c.) 

* 2. Some confusion exists relative to qualification of revised 

weld procedures. (Section III.A.2.a. (1)) 

3. The UE&C radiographic interpreter is not currently qualified 

to any level of SNT-TC-lA. (Section III.A.2.c.) 

4. Bare stainless filler material was not identified in any 

way except on the shipping container or by paint color 

coding. (Section III.A.2.d.) 

5. There is little or no evidence that written procedures exist 

for much of the work; however, there is ample evidence that 

the work is being performed in a satisfactory manner.  
(Section III.A.2.d.) 

C. Site Inspection - Safety Injection System 

1. Welder qualification records were found to be in order, 

although many welders were qualified to two separate 

procedures rather than the latest revised combined procedure.  

(Section III.B.2.a.) 

0 2. There are no written procedures covering scope, acceptance 

criteria, or responsibilities of welding inspectors. The 

system in practice seems to work well. (Section III.B.2.b.)
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3. Procedures for receiving inspection, storage, and control 
of electrodes are lacking; however, developed practices 
seem to provide adequate control. (Section III.B.2.co) 

4. The inclusion of a 2 inch section of pipe in spool piece 
SI 204 was questioned relative to potential stress concentra

tions. (Section III.2.d.) 

5. UE&C, Wedco, and Con Ed had not evaluated Branch Laboratories/ 

NDT procedures. (Section III.B.2.e.) 

6. Welding of the safety injection system appeared to be of 
good quality. (Section III.B.2.f.) 

7. Visual examination of the installed system indicated a 
weakness in the first level of quality control. This was 

indicated by the existence of weld spatters, arc strikes, 
objectionable grinding conditions, and other questionable 
conditions. (Section III.B.2.f.) 

8. The residual heat removal pump internals had been returned 
to the vendor; whereas, records indicated that the pumps 
were installed. (Section III.B.2.f.) 

D. Site Inspection - Main Steam System 

A review of welding records and observations in the field 

revealed no deficiencies. The quality of the completed welds was 

considered to be very good. (Section III.C.)>.  

E. Site Inspection - Electrical Systems 

1. Electrical Installation Control - Four areas of concern 

were noted: 

a. The UE&C construction drawings and/or conduit and 
cable schedules do not-specify how cables are to 
enter or exit wireways, enter or exit nodes, or change 
wireways or direction. The protection of redundancy 

.(separation) at these points is left to the trades.  

There are many violations of acceptable cable separation 

at these points. Control room floor slots are not 

identified. (Section IV.D.2.a.)
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b. The conduit and cable schedule is a computer printout.  

The computer was not programmed to identify redundant 

protection system cables in the same wireways. Further, 

the use of the computer was discontinued, except 

inside containment, when the cable trays reached 70% 

fill. (Section IV.A.) 

c. The identification of protection system cables is 

minimal. The cable markers being installed do not 

uniquely identify protection system cables. While 

individual conductor markers are to be added, none are 

presently installed. WEDCO stated the nuclear 
instrumentation conduits would be color coded.  

(Sections IV.A. and IV.D.l.) 

d. It appears that no one has actually checked the 
Westinghouse/UE&C design of cable runs as to 

redundancy separation. Con Ed engineering (New York City) 

assured the writers that they would undertake this area 

of concern. (Sections IV.A. and IV.D.2.b.) 

2. The details of the ventilation system for the battery rooms 

show a common discharge fan. Further, fluorescent lighting 

fixtures are used in the battery rooms. (SectiorsIV.D.8.a.  

and b.) 

3. WEDCO, UE&C and Fischbach & Moore, Inc., are not presently 

performing an effective, independent QA-QC review of the 

electrical installation. WEDCO appears to have tightened 

up their scheduling. This, however, should have only a 

minor effect on their QA-QC activities. Con Ed QA-QC has 

begun a checkout of installed cables. (Sections IV.A. and C.) 

4. one cable in the electrical tunnel was found to change trays 

and in doing so passed over all three sections of the 

divided tray. This was determined to have been caused 

by an error in the cable schedule. (Section IV.D.2.c.) 

5. The cables for the SIS pumps lack separation. (Section 

IV.D. 2.d.) 

6. Con Ed pointed out an unspecified splice in a cable near 

the penetration area. The cable is to be removed.  

(Section IV.D.4.)

I
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7. Fire mains are in the vicinity of the 480 volt switch
gear. Con Ed stated that a partial wall and door are to 

be installed. (Section IV.D.5.) 

8. Emergency diesel redundant cables lack separation at the 
electrical tunnel area. (Section IV.D.9.) 

9. Electrical installation housekeeping in the control and 
diesel rooms was considered to be poor. (Section IV.D.lI.a.) 

10. Splices are used in electrical cables in two cases: at the 
electrical penetrations and for joining above and below 
ground cables. (Section IV.D.10.) 

F. Items of Questionable Design Adequacy 

A number of items were identified, principally in the electrical 
area, that appear to warrant further evaluation by DRL. They are as 
*ollows: 

1. Design of power supply for SIS boron injection tank valves.  

(Section IV.D.2.) 

2. Design of electrical penetration area. (Section IV.D.4o) 

3. Design of 480 volt switchgear room. (Section IV.D.5.) 

4. Design of the electrical tunnel. (Section IV.D.6.d.) 

5. Design of SIS manual actuation panels (SB-I and SB-2).  
(Section IV.D.7.b.) 

6. Design of the diesel generator room. (Section IV.D.9.) 

7. Lack of protection between engineered safety feature pumps 

(e.g., safety injection pumps.) (Section IV.D.lI.c.) 

Per the inspection plan, a formal exit interview was not held at the 

conclusion of this inspection. Instead, the results of this inspec
on will be discussed with management representatives of Con Ed 

*d their principal contractors at a meeting scheduled for the near 

future. The results of this meeting will be discussed in a separate 

inspection report.
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DETAILS 

I. Scope of Inspection 

A. Background 

An in-depth quality control audit of the IP-2 reactor site 

was conducted in conformance with current Compliance policy, to 

supplement the normal inspection programs at plants near completion.  

The purpose of the inspection was to ascertain,'through in-depth 

audits of selected plant systems and activities, the effectiveness 

of the project quality assurance program. Theminspection plan was 

developed in accordance with Headquarters guidance.* 

The inspection of the selected systems included an evalua

tion of component procurement and site installation activities.  

B. Description of Systems Inspected 

I The following systems were selected for inspection: 

1. Reactor Coolant 

This system is comprised of four heat transfer loops 

connected in parallel to the reactor vessel., Each 

loop contains a steam generator, a circulating pump 

and associated piping. A pressurizer is connected 

to one of the reactor outlet pipes by means of a 

surge line. All components of the reactor~coolant 
system are located within the containment building.  
The system is designed for 2485 psi at 6500 F

2. Safety Injection 

*This system is designed to provide emergency core 

cooling. A portion of the system is also used to 
remove heat from the reactor coolant system for reactor 

cooldown and maintenance of a suitable shutdown coolant 

temperature. The main components of the system include 

four accumulators, three high pressure injection pumps, 

two residual heat removal pumps, a boron injection tank, 

and two residual heat exchangers.  

*Memo from O'Reilly to all Senior Reactor Inspectors, "Quality 

Control Task-Force Inspections", dated December 23, 1968.
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3. Main Steam 

This system removes steam from the four steam generators 
and transports it to the turbine generator. The 
inspection of this system was limited to the portion 
between the steam generators and theiisolation valves 
located just outside the containment building.  

4. Electrical 

The review of the electrical systems field installation 
and records included an audit of the emergency diesels, 

DC batteries, 480 volt bus arrangement, cable routing 
and an evaluation of electrical redundancy and separations.  

C. Task Force Members 

An inspection plan,*.formulated by Region I, was transmitted 
to the task force.  

Task force members were as follows: 

0. D. Parr, Instrument and Power Technology Branch, DRL 
H. A. Sosnin, Consultant, Parameter, Inc.  
V. D. Thomas, Technical Support Branch, CO:HQ 
J. H. Tillou, Reactor Inspector (Construction), CO:I 
W. E. Vetter, Reactor Inspector, CO:V 
D. E. Whitesell, Reactor Inspector (Construction), CO:I 

Individual inspection assignmentswere as follows: 

1. W. E. Vetter 

Audit of procurement records at the Con Ed home office, 
located in New York City and Westinghouse facilities in 
Monroeville and Cheswick, Pennsylvania, which pertain 
to major components of the reactor coolant, main steam, 
and safety injection systems. Included in the audit was 
a review of purchase specifications, vendor inspection 
reports, performance tests, mill certifications, and 

* deviations reports.  

*Memorandum, Carlson to Inspection Team Members, "INDIAN POINT 2 

QUALITY CONTROL INSPECTION", dated November 18, 1969.
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2. D. E. Whitesell - H. A. Sosnin 

Review of reactor coolant system and a portion of the 

main steam system site installations. Included in the 

audit was an evaluation of welding performance, non

destructive testing, and pertinent records.  

3. J. H. Tillou 

Safety injection system site installation review. The 

audit included welding performance, nondestructive 

testing, and a review of records.  

4. 0. D. Parr - V. D. Thomas 

Review of selected areas of electrical systems. The 
review included audits of the electrical installation 
control, electrical cable separation and tray loading, 
480 volt bus arrangement, emergency diesel installation, 
and DC battery rooms.  

The above task force members were instrumental in the 
preparation of the sections of this report which cover their individual 
areas of involvement.

D. Sequence of 

Date 

December 3, 1969

December .8, 1969

December 9-10, 1969 

December 11, 12, 
15 & 16, 1969

Events

Activity

Meeting with Con Ed manage
ment in New York City to 
discuss the intent of the 
audit program.  

Meeting at Region I to 
discuss inspection plans 
and objectives.  

Con Ed engineering office .

Inspection 

Westinghouse Electric 
Inspection

Personnel 
Involved

Carlson 
Madsen

Carlson 
Madsen 
Vetter 

Vetter 

Vetter
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Date

December 15, 1969

Activity

Meeting at Region I to discuss 
inspection plans and objectives

Personnel 
Involved 

Carlson 
Madsen 
Parr 
Sosnin 
Thomas 
Tillou 
Whitesell

December 16-19, 1969 Site Inspection Effort Madsen 
Parr 
Sosnin (Part

Time)

Thomas 
Tillou 
Whitesell 

The task force spent approximately 20.man days performing 
he inspection efforts.  

E. Project Organization and Persons Contacted 

The organizational relationship for the construction of the 
IP-2 plant is as follows: 

1. Consolidated Edison Company (Con Ed) 

Con Ed is the applicant for the IP-2 plant. The site 
staff is maintained to provide surveillance of' 
construction activities and the Engineering Department 
is responsible for surveillance of component vendors.  
Con Ed's role was intended to be one of auditing the 
quality control functions in the.vendor shops and at 
the construction site. Con Ed supplemented their efforts 
through independent vendor and site surveillance by the 

U. S. Testing Company (UST).  

2. Westinqhouse Electric Corporation (Westinghouse)

Westinghouse has a Turnkey contract for the construction 
of the IP-2 plant; hence, has the prime responsibility 
for providing all materials and equipment for the 
construction of the plant.
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3. United Engineers and Constructors (UE&C) 

Initially Westinghouse engaged UE&C as architect-engineers 
for the management of all site construction activities 
and the design of all systems not designed by Westinghouse 
as part of the Nuclear Steam Supply System. Prior to 
the time of this inspection, UE&C had been replaced by 
Wedco, Inc., a newly formed subsidiary of Westinghouse, 
in the area of site construction management; however, 
the UE&C quality control group was retained and are 
performing this function for Wedcoo 

4. Wedco, Inc.  

Wedco, a subsidiary of Westinghouse, was formed and 
recently assumed the site construction management 
responsibilities. Their involvement includes the 
Westinghouse responsibility relative to preparation of' 
preoperational test procedures. This establishment of 
Wedco and the assumption of previous UE&C activities 
was not in compliance with the FSAR* at the time of the 
inspection. However, Supplement 4 to the FSAR ** has 
been submitted to DRL and does speak to this area and 
therefore resolves this issue.  

II. Results of Inspection - Component Procurement 

The results of the procurement record audit pertaining to major 
components of the reactor coolant, main steam and safety injection 

systems was generally satisfactory. It appears that the QA-QC 
relative to IP-2 has been reasonably successful. A number of 
discrepancies were identified. Significant findings relative to 
individual components or systems follow: 

A. Reactor Coolant System 

1. Pressurizer 

The NDT records and mill certificates were not available 
for review. The Westinghouse vendor inspection informa

0 tion revealed that the pressurizer surge line nozzle 

had not been UT, only PT, Whereas. the FSAR*** requires

*Page 1.6-1, and Appendix B.  
**Volume 5, Pages III-1 to 6.  
***Table 4.5-1.

I
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UT and PT. A previous review* of code stamps affixed 
to the vessel indicated construction to the requirements 
of the FSAR.** 

2. Pressurizer Safety and Relief Valves 

Mill certificates indicate that the bodies of the two 
relief valves were constructed to ASTM A-182-F316 and 

the three safety valves to ASTM A-351-CF8M. Records 
indicate that the relief valve bodies were RT and PT 
whereas the safety valves received a PT only. The 

FSAR*** requires RT and PT of the safety valves. The 

inspector was informed that the safety valves were 

scheduled to be removed and subjected to RT examina
tion.  

Records indicate that the safety and relief valves were 

hydrostatically tested at 5400 psi, backseat leak tested, 

and were tagged in accordance with part 4.3.7 of the 
ASME Section III. The bonnets and caps of these valves 
are SA-216 Gr B WCB/WCC material. The power relief 

valve:.:discs were determined to be stellite and the 
safety relief discs were determined to be 17-4 PH 
AMS 5643.  

During a previous inspection,**** Con Ed informed the 

principal inspector that the safety and relief valves 

component history is being reviewed. The inspector was 

informed that the review of these valves is to include 

traceability of physical, chemical, hydrostatic, 
penetrant, and radiographic testing of the valve bodies, 
bonnets and discs.  

3. Pressurizer Relief Tank 

Mill certificates, inspection reports and as-built 

drawings indicate that the pressurizer relief tank 

materials, volume, and hydrostatictesting met the 

V *CO Report No. 247/69-7 (Section II.N.2.) 

**Table 4.1-3 and 4.1-9.  

***Table 4.5-1.  
****CO Report No. 247/69-11 (Section II.C.2.)
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requirements of the FSAR;* however, the vessel name 

plate indicates construction to ASME VIII whereas the 

FSAR** specifies construction to Section III, Class C.  

4. Steam Generators 

The fabrication records are at the Westinghouse, 
Philadelphia, Pennsylvania office and hence were not 

reviewed. A CO vendor surveillance inspection was 

previously performed at the Westinghouse, Lester, 

Pennsylvania plant.*** During the vendor visit, the 
stress relieving and magnetic particle checking of the 
insulation nut plates were questioned. The licensee has 

agreed to perform a magnetic particle check of these 

welds following final hydrostatic testing of the vessel.  

5. Primary Loop Pipe 

Records indicate that the pipe material conforms to the 

requirements of ASTM 376, TP 316 and received UT and PT, 

as required by the FSAR,**** except: 

a. One spool piece had a Molybdenum content of 3.08% 

versus the maximum code allowable of 3.0%. A 
disposition request was issued and approved by 

Westinghouse during the inspection.  

b. -A-hydrostatic test was not performed on each 

length of pipe. The pipe is scheduled to be hydro

statically tested in the installed conditon.  

6. Primary Loop Fittings 

A sample check of mill certificates for the primary 

loop fittings indicated the material conforms to the 

requirements of ASTM A351 CF8M and each fitting was RT 
and PT as required by the FSAR.***** 

*Tables 4.1-3 and 4.2-1.  
O **Table 4.1-9.  

***CO Report No. 247/69-4.  
****Tables 4.1-6, 4.2-1, 4.5-1.  

*****Tables 4.2-1 and 4.5-1.
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7. Pressurizer Surge Pipe 

Records indicate that the pressurizer surge line pipe 

spools were constructed t6ASTM 376-TP-316 as specified 
in the FSAR.* The pipe spool pieces were UT and the 

weldments were RT; however, the FSAR** also requires 

PT in both cases.  

8. Pumps 

The audit of the reactor coolant pumps revealed that 

the pumps were constructed to the requirements of 
ASME Section III Iand the design parameters, NDT,- " J 
and performance testing were.' in accordance with the 
FSAR.*** 

B. Safety Indection System 

* 1. Residual Heat Exchangers 

Reviewed records indicate that design pressures, mate

rials of construction, and NDT performed meet the 

requirements of the FSARt*** Trip reports indicate that 
a review surveillance of the supplier's QC program was 

performed.  

2. Boron Injection Tank 

As-built drawings specify the boron injection tanks to 

be fabricated of SA-240-304 Type B material which is in 

compliance with the FSAR.***** Westinghouse trip reports 

indicate that MT of weld seams and one RT per 50 feet 

of weld was'.performed. Records were not available to 

substantiate that Westinghouse reviewed the manufacturer! 

welder and weld procedure qualifications. The vessel 

code stamp indicates construction to ASME Section VIII 

whereas the FSAR****** specifies Section III, Class C.  

*Table 4.2-1.  
**Table 4.5-1.  

0 ***Tbtle 4.1-5, 4.2-1, 4.5-1.  
.****Page 6.2-23 and Tables 6.2-5 and 6.2-13.  
*****Table 6.2-3.  
******Table 6.21.
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3. Pumps 

The pressure containing parts of the three high 
pressure safety injection pumps were fabricated--of 
A-296, Gr CA15 material. This .situation is.JnOtonsistent 
with the purchase specification and one reference in 
the FSAR* which calls for A351-CF8 or CF8M. Another 
reference in the FSAR** calls for 11-13% chromium.  
Westinghouse had authorized the change in the specifica
tion by way of a revision to the purchase order.  

The mill certificates for the two residual heat removal 
pumps indicated that the pressure retaining components 
were fabricated to an Ingersoll Rand specification 
(IR-712) which is the same as A351-CF8 as-required by 
the purchase specification and the FSAR,* except the 
chromium content range which is 21-22.5% vs 18-21% for 
A351-CF8. Westinghouse had authorized this increased 

* chromium range via a Process Advisory Release.  

The mill certificates indicate that the two recirculation 
pump pressure retaining components were fabricated to 
IR-376 which is the same as A-296-CF8 and is consistent 
with the purchase specification and FSAR*** requirement 
for A351-CF8.  

The casting for the high pressure safety injection and 
residual heat removal pumps were PT as required by the 
FSAR;**** however, the recirculation pumps purchase 

specification did not require PT as required by the 

FSAR. **** 

Records indicated to the inspector that the above pumps 
received the required hydrostatic and performance 
testing. In addition a special manufacturing process 
control surveillance of the pump vendors was-performed 
by Westinghouse.  

*Page 6.222.i 
***Table 6.2-5.  
**Page 6.2-22.  

****Table 6.2-13.
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4. Valves 

The records for 13 safety injection system valves were 
audited. The chemical composition, physical properties, 
and NDT performed were consistent with the requirements 
of the FSAR;* except, the mill certificates for four 
2 inch valves were not traceable in that a particular 
valve could not be identified to a specific laddle 
number. In addition, UT was not performed on these 

four forged stainless steel valves.  

III. Results of Inspection - Site Activities (Mechanical Systems) 

A. Reactor Coolant System 

1. Receiving Inspection 

Before an item is shipped, a quality control release 
document is prepared by a Westinghouse vendor inspector.  
This document describes the condition of the item at the 
time of its shipment. Any damage as a result of 
handling and shipping, is noted by the receiving 
inspector, and any such damage that might require 
evaluation and/or repair is identified. The item is 
quarantined until such evaluations and/or repairs are 
completed and accepted.  

The only deficiency noted on the shipping and receiving 
documents were relative to inadequate cleaning. The 
inspector was informed by Mr. Tom Lawson, QA Engineer, 

Westinghouse that these items were cleaned at the time 

of installation, and would be cleaned again prior to 

cold hydro of the system.  

The pump internals which have been received at the site, 

but not yet installed, were inspected for storage 

conditions. The internals were found to be adequately 

supported and protected from the elements.

*Page 6.2-26 and Table 6.2-13.
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2. Site Installation 

a. Welding Procedures & Qualifications - Pipe Installation 

The pipe is being installed by-the J. Courter Company, 
and welded in accordance with UE&C's procedure No.- 8, 

which is for the joining of stainless steel (P8) 
to stainless steel. This procedure provides for 
the root pass to be made with a consumable insert 
ring and one or two passes of TIG welding with filler 

metal. The balance of the welding is specified to 
be manual metal arc, (SMAW) process. The procedures 
specify the electrodes and filler wire, current 
characteristics, position, joint preparation, 
cleaning, welding technique, defects, repair, 
identification of joint and welder, and the required 
records and documentation.  

* Due to the turnover of construction responsibilities 
from UE&C to Courter, there is a considerable amount 
of confusion relative to the qualification of the 
procedures. The original procedure for joining P8 
to P8 was UE&C procedure Nos. 20 and 8, and as a 
consequence, all documentation of procedure qualifica
tion reference procedure Nos. 20 and 8, for all 
positions and thickness up to 3 inches. The only 
variance between procedure No. 8 and the former 
procedure Nos. 20 and 8 is the flow rate of the 
shielding gas. The inspector was informed by Mr.  

Dean Smith, QC Welding Engineer, UE&C, that procedure 
No. '8 was to be revised to eliminate this difference.  
Mr. Smith also informed the inspector that he would 
prepare the necessary test coupons to qualify 
procedure No. 8 after the revisions had been 
formally approved.  

The welder's performance qualifications were audited 

and it was noted that 27 welders are qualified to 

procedure No. 8, in all positions, for the required 

thickness, in accordance with Section IX of the 
ASME code.



- 18 -

b. Welding Procedures and Qualifications - Safe End 
Weld Overlays 

In order to control the metallurgical structure of 
the exposed surface of the safe end welds, a 
cladding overlay is being applied to these surfaces.  
Procedure No. 82121XI is for inconel cladding to be 

applied to P8 materials using SMAW process. The 
electrode is specified to be ASTM-295, type E-3 

(Inconel 182-F43). The procedure specifies the 
electrode size, current characteristics, the maximum 
and minimum amounts of cladding, welding techniques, 
cleaning and NDT examinations. Appendix I (to the 
subject procedure) is a procedure for the qualifica
tion of this procedure and Appendix II is a 
procedure for qualifying the welders, both in 
accordance with Section IX of the ASME codes.  
Procedure No. 82121XL was qualified in accordance 

with Appendix I. Procedure No. 82121LF is similar 
to the above procedure but for cladding P8 with P8 
material, and was qualified per Appendix I.  

An audit of the welder's qualification tests revealed 
that 10 welders have qualified to both 82121XL and 
82121LF in accordance with Appendix II of the 
procedures. The procedures stipulate the surface 

finish of the cladding and provide, for both dye 

penetrant and ultrasonic examinations for defects 
and thickness verification.  

The calibration of the ultrasonic equipment is 
witnessed by Mr. Ed Dadsen, QA engineer, Con Ed.  

Con Ed also monitors the ultrasonic examination of 

the cladding. The results of the LP and UT examina

tions will be documented for the QC-QA files. Each 

loop movement was monitored daily during fabrication.  

c., Nondestructive Testing 

The Branch Radiographic Laboratories (BRL) is 

responsible for performing and documenting the 

various nondestructive testing. Mr. Bill Branch, Jr., 

and Mr. Pete Branch are both certified to level III
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in all nondestructive examination methods and the 
inspectors at the site are qualified to level II 
in their respective field (e.g. RT, MP, LP, etc.) 

BRL's procedure for radiography was reviewed by 
the inspector. This procedure stipulates that 
test exposures are to be made prior to making 
production films. The quality level of the film 
and film defects are defined. The acceptability 
of the radiographs and required documentation are 
provided for. BRL is only responsible for the film 
quality as to contrast, definition, etc. The film 
is accepted by Westinghouse .and inerpreted by' 
UE&C.  

The radiographic reports identify the weld, type 
of film, gamma source, focal distance, exposure 
time, penny number and location, shim thickness, 
type and thickness of material, cassette loading, 
etc. The reports also note the type of. defect and 
whether such defects are accepted'.or rej-ected..:;., 

The film is interpreted and all unacceptable defects 
are mapped.by Mr. J. Jaillet, UE&C. Mr. Jaillet 
has more that 8 years experience in quality control 
work, principally as a radiography interpreter. He 
is not currently qualified to any level in accordance 

with SNT-TC-IA. All radiograph interpretationsare 
reviewed for concurrence and signed by Mr. Jo Fant, 
UE&C, certified to level III in all nondestructive 
test methods and Mr. Tom Nader, or Mr. Tom Lawson, 
of Westinghouse, both of whom are certified to 
level II in RT, MP, and LP. All unacceptable defects 
are ground out, repaired in accordance with the 
procedures, and re-radiographed.  

The film audited showed the identification of the 

weld, and was of good quality, as to contrast and 

definition. The film was free of any developing 
defects, such as fogging, streaks, etc. The films 

0 are stored in a fireproof vault, separated by soft 

paper in their respective envelopes. Anyone that

I
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handles the film is required to wear clean, white 
and lint-free gloves to minimize possible damage 
to the film through handling.  

All radiographs and their supporting documentation 
are traceable to the weld joint. The weld joints 
are identified by number on the isometric drawings(s) 
of the system(s). The weld history records and 
documentation are maintained for each weld joint.  

By cross reference it is possible to determine the 
inspection and test status of any or all the weld 
joints in a given system.  

BRL has procedures for magnetic particle and liquid 
penetrant examinations. There is no evidence at the 
site that-these procedures have been qualified. Each 
procedure stipulates the technique used in surface 
preparation, cleaning, interpretation, acceptance 
standards and documentation. The L.P. procedure 
also stipulates that the cleaner, penetrant and 
developer are to be halogen free.  

The history record for each weld joint references the 
NDT examinations that have been made, together with 
the date made. From these references the applicable 
report of the test results can be retrieved. It was 
observed that the cleaner, penetrant, and developer 
being used, are certified to be halogen free. All 
test result documents are reviewed, and initialed 
or signed, by UE&C QC engineer and Westinghouse QC 
engineer. U. S. Testing and Con Ed also audit these 
records on a sampling basis.  

d. Field Review 

A field inspection of the installation of the 
reactor coolant piping was made. It was noted 
that the field w.elds :were of exceptionally good 
quality. The absence of arc strikes and weld 
spatter was a good indication that the pipe had 9. been protected with fire blankets or other protective 
covering during fabrication.
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It was observed that the serial number of the spool 
piece, and the identification mark of the welder, 
were stamped on the pipe. The serial number of the 

spool is shown on the system isometric drawing, 
which makes possible the retrieval of all QC 
documents relative to the specific spool piece.  

The preparation of the exterior cladding surface 
over weld joint 24-8 was witnessed. All cladding 
overlays are under continuous inspection by 
Mr. Franchuck, Welding Supervisor, UE&C. It was 
observed that the cladding was being contoured 
into the adjacent areas.  

Preparations were being made to clean the pump volute 
and the suction line between the pump and generator 
in loop 23. The cleaning was being performed in 

accordance with Wedco procedure No. IPP-TP-.5.2 
which defines the boundary and describes the method 
of cleaning with acetone and flushing. The procedure 
also stipulates that only stainless steel wire 
brushes are to be used, the maximum chloride content 
of the demineralized rinse water, and that the 
lighting shall be explosion proof, low voltage° 

During the job walk, the inspector noted that a part 
of a pump support had been cut out to provide room 
to complete the field weld that connected the 
suction line to the pump. This provided the 
inspector with a specific instance to follow. in 
order to determine how field changes are handled.  
The inspector was informed by Mr. Tom Lawson, QA 
4ngineer, Westinghouse, that when it was discovered 
that a portion of the pump support would have to be 
removed, the field prepared a sketch showing the 
size of the opening required. This sketch was sent 

to UE&C engineering. The support design engineer 
prepared instructions as to how the opening was to 

be cut. The cut was made in accordance with these 

instructions. UE&C engineering will prepare 
* sketches and/or instructions as to how to replace 

the material and close the opening.
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The inspectors entered the reactor pressure vessel 
where a welding crew was preparing to make the 
cladding overlay of the safe-end interior at weld 
joint 24-8. The alignment and welding of the RCP 
to the nozzle safe ends were inspected and found 
to be good. Mr. Sossin noted the wavey conditon 
of the interior of one spool piece. The inspector 
informed Mr. Sossin that this condition had been 
discovered by Con;Ed, who had requested Westinghouse 
to make an ultrasonic check of the pipe thickness 
around these depressed areas to ensure that the 
minimum wall thickness was not violated.* 

The code stamp on the pressurizer tank could not be 
audited at the time of inspection. However, the 
inspectors were informed by Mr. Tom Lawson, QAEngineer, 
Westinghouse, that the Data Report Form for this 
vessel is on file in Westinghouse's Pittsburgh 
office, and that the stamp, with all required 
information, is affixed to the vessel. The 
inspectors were also informed by Mr. Madsen that 
he had audited this stamp previously**. This tank 
is a Section III Class A vessel and the temperature 
and pressure agree with the FSAR commitments.  

The pressurizer relief tank is specified to be a 
Section III Class C vessel. However, there seems to 
be some question.as to whether this vessel was 
fabricated to Section III Class C or Section VIII 
for the stipulated design pressures and temperatures0 
Con Ed is presently trying to resolve this condition 
which seems to involve at least two other tanks.** 

e. Document Review 

The mill certificates relative to the RCP materials 
were audited previously.*** 

The mill certificates for the welding electrodes 
were audited including the Inconel-182, stainless 

*CO Report No. 247/69-6, Section II.D.3.  
**CO Report No. 247/69-7, Section II.N.  

***CO Report No. 247/69-2, Addendum I.
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steel 308, 309 and 316 filler metals. The mill 
certificates relative to the 7018 and 8018 used 
in the main steam lines and the generator girth 
welds were audited previously.* All mill 
certificates showed the heat number, lot number, and 

chemical properties. The physical properties of the 
7018 and 8018 electrodes were given in both the 
as welded and stress relieved conditions.  

The electrodes were traced through receiving, 
storage and distribution. When the electrodes are 
received at the warehouse, the materials are 

examined for shipping damage and shortages. The 
QC welding engineer is notified and he receives the 
shipment and stores the electrodes in heated buildings, 
one for stainless steel and one for carbon steel.  

The electrodes-are drawn from-stock by the welding 
supervisors who distribute them to their welders.  
Individual holding ovens are supplied to each 
welding crew to condition the coated electrodes.  

It was observed that the bare stainless steel filler 
wire was not identified in any way except on the 
shipping containers. The inspector was informed by 
one of the welding supervisors that when they with
drew a supply of the bare filler wire they.  
immediately identified the material by dipping one 

end in paint, using blue for 309, red for 308 and 
green for 316. Mr. Dean Smith, QC Welding Engineer, 

UE&C, verified that this was the way that the filler 
material was identified by the craft.  

There is little or no evidence that written probedures 
exist for much of the work. There is ample evidence, 

however, that Con Ed, together with U. S. Testing, 
are ensuring that the work is being performed in a 
satisfactory manner by constant monitoring of the 

work. They are also ensuring that adequate records 

and activity documentation are being compiled and 

maintained, by frequent audits and evaluation of 

0specific programs.

247/69-2, Addendum I.

I

*CO Report No.
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The vendor audit reports made by U. S. Testing, 
for Con.Ed, provide a good example as to the depth 
Con Ed is involved in monitoring and controlling 
the work. The quality of the completed work, together 
with the traceability and retrieval of the QA-QC 
records indicate that Con Ed has made extensive progress 

in back-fitting a workable QA program. It appears that 
Con Ed, US Testing, Westinghouse UE&C and Wedco are 
attempting to back-fit, where possible, the QA pro
gram developed for IP.3.  

B. Safety Injection System 

1. Receiving Inspection 

Piping spools are initially received by the site warehouse 
personnel who physically verify the count and identity 
of the material, and preparedaily reports advising all 
concerned persons of its arrival.  

Prior to storage the material is given a complete visual 
inspection for shipping.damage, identification tags, pro
tective coverings and verification that the material has 
been accepted and released by the UE&C Vendor QC represent
ative.  

When deficiencies of any nature are encountered a defi
ciency report is forwarded to the UE&C Engineering 
Manager who handles disposition of the material. In 

addition, the material is red tagged and a QC deficiency 

log entry made for followup action. UE&C has recently 
prepared procedure No. QA-6 "Control of Nonconforming 
Material" (November 6, 1969) which they state will be 
retrofitted to IP-2 as soon as they obtain approvals from 
Wedco and Con Ed.  

2. Site Installation 

a. Welding Procedures and Qualifications 

The safety injection system is being installed to 

UE&C procedure No. 8, "Inert Gas Tungsten Arc and 
Consumable Electrode Metallic Arc", for welding
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austentic stainless steel. This procedure and its 
latest revisions include the requirements of both 
the original procedure No. 8, "Inert Gas Tungsten 
Arc" and procedure No. 20, "Consumable Electrode Manual 

Metallic Arc". All UE&C welding procedures are 
reviewed and approved by both Westinghouse and Con Ed 
prior to their use for production welding.  

Recently the Courter Construction Company have been 
engaged to complete the erection and welding of the 
piping systems on site. The former UE&C production 
welders have all been transferred to this new sub

contractor. UE&C has also transferred all qualified 
welding procedures and welder's performance certifica
tions to Courter Construction-Company, which thereby 
assumes full responsibility for all future welding. This 
transfer of qualified procedures and certified welders 
between different employers, is authorized in the 
governing piping code* for IP-2.  

Welder's records were reviewed for those who had 
participated in the safety injection installation.  
The records were found to be in order; although, many 
welders were certified to procedure Nos. 8 and 20 

separately while others were certified to the latest 
revision of No. 8, a combination procedure. This minor 

discrepancy was discussed with both UE&C and Westinghouse 
quality control supervisors who agreed that the records 
were not precise; however, the welders were competent.  

These records are. to be brought into better order as soon 

as convenient.  

b. Welding Quality Control 

UE&C provides first level QC over welding with a staff 

of three welding inspectors, a welding engineer and a 

radiograph interpreter, who though experienced, is not 

qualified to the requirements of SNT-TC-lA.  

gSA B31.1: Section 6; Chapter 4, 626 (a-b)
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UE&C maintains a form "Record and Schedule of Field 
Welds in Critical Piping Systems" which documents 
every operation performed on each field welded 
joint, i.e., FW identity, spool pieces, drawing 
number, weld procedure, welder, filler metal, fit

up, rod pass, etc. In addition, UE&C maintain 
color coded, marked up isometric drawings for each 
system, to quickly reveal the status of the indi
vidual joints and spotlight any problems which may 
have arisen. Since Branch Laboratories handleiall 
NDT, they provide a daily report to UE&C covering 
their activities. This daily report provides data 
for UE&C's use in maintaining their records on a 
current basis.  

UE&C conducts a 100% review of radiographs. In 
addition, Westinghouse reviews and approves all 
radiographs in conjunction with the NSS.  

0 CCon Ed conducts an unannounced spot-check review of 
radiographs on a daily basis, and their sub
contractor, U. S. Testing also do unannounced 
audits at least once monthly.  

Followup activity on any discrepancies found is 
documented on either the UE&C weld data sheet and 
isometric drawing, Westinghouse's daily QC work 
log, or Con Ed's daily auditor's work log.  

There is no written procedure covering scope, method, 
acceptance criteria, or responsibilities for welding 
inspection. The system presently in practice 
functions as follows: UE&C inspects erection, fit
up, welding electrodes, pre-heat, etc; then Branch 
Labs do dye penetrant on root pass; next, UE&C main
tains surveillance over succeeding weld passes, 
grinding, undercutting and other visual character
istics; finally, Branch Labs do the final dye 
penetrant tests and radiography. This system of 
alternating responsibilities seems cumbersome, has 

0 possibilities for errors and omissions,* but works 
reasonably well due to a conscientious effort 

*Apparent weaknesses identified are spoken to in Paragraph III.B.2.fo
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by UE&C. The licensee-also contributes to the 
success of this program by frequent auditing of 
UE&C and the welding operations.  

c.: Electrode Procurement and Control 

Neither UE&C nor Wedco have a procedure at the site 

for quality control over the procurement, handling, 
storage or issuance of electrodes; however, 
responsible UE&C site personnel have developed 
practices which seem to be providing adequate control.  

The UE&C welding engineer orders all electrodes.  
When received, he reviews and approves the .  

accompanying mill test reports before they are 
released to welding supervisors. The welding super

visors withdraw electrodes as identified in the 

welding procedure andstore them in local heated ovens 

convenient to the welders. These ovens are kept 
locked so the supervisor can be assured that each 
welder withdraws only the proper electrodes and 

approximately only one hour's supply at a time.  

This practice was found to be operating as described 
during the inspections except that electrode oven No.  

XIV located in the sump room of 1he primary auxiliary 
building was found to contain 7018 electrodes, was 
barely warm and was unlocked. Based on previous 
observations by the principal inspector, this item 
is considered to be an isolated instance.  

d. Pipe Storage 

The safety injection system is essentially all 
installed. Two piping spools, Nos. Sl-195 and Sl-204 ) 

were seen lying on the ground in the snow outside 

the containment entrance. Both spools had damaged 

and partly missing end caps. Spool Sl-204 was 
observed to have a 2 inch long section added into 
the middle of the spool assembly and raises a 
question relative to stress concentrations. Since 

this appeared to be a shop repair, the inspector
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requested the Dravo records for this spool assembly0 
Only the Dravo shop fabrication sheet Noo 2366-1263 

was available at site, which showed no shop-welds 
nor splice sections as were noted on the SI-204 

assembly. The observed condition was particularly 
of concern since the welding engineer stated that 
the UE&C piping specification specifically prohibits 
fabrication or erection of piping with girth welds 
closer than 6 inches apart.  

Both the UE&C welding engineer and the Con Ed 
representatives agreed to thoroughly investigate 

this condition and report their findings_.to the 
principal CO inspector.  

e. Nondestructive Testing 

Due to administrative problems as well as somewhat 
marginal quality and results, the former NDT. sub

contractor (Grinnell) has been replaced by Branch 

Laboratories.,to perform all NDT at the IP-2 site 
according to requirements of UE&C document No.  
9321.01-5-3 "Specification for Laboratory Services 
for Field Welding." 

The purchase order specifies-that all personnel be 

qualified to level II of SNT-TC-1A; all radiographic 
film be approved by UE&C; and all NSSI' radiographic 
film be re-reviewed and approved by Westinghouse.  

The UE&C specification No. 9321.01-5-3 requires 
that radiographic film meet ASTM-E94 and as 
acceptance criteria utilize ASME; Section VIII, 
UW-51;.- Liquid penetrant must be accomplished per 

ASME Section VIII, Appendix VIII, while magnetic 
particle tests shall be done per the same code 

Appendix VI. Both these techniques shall be 

evaluated to the acceptance criteria in USAS B31.l, 

Case N-10.  

0 Records indicate that all Branch Laboratory personnel 

were qualified to level II SNT-TC-lA.
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Radiographic film reviewed by the inspectors were of 
excellent quality and represented welds which were 

well within the acceptance criteria of the ASME, 

Section VIII, UW-51. Each film had been signed off 

by UE&C and the Westinghouse NDT technician had 
physically punched each film indicating his review 
and acceptance.  

Dye penetrant records were available indicating 
acceptance of both the root pass and the finished 
weld for each joint completed.  

UE&C, Westinghouse, and the licensee were not 

initially aware of Branch Laboratories' procedures 

for NDT inspection methods. The following day the 

Branch site supervisor produced procedures which 

he stated were being used, although this was not 
verified.  

f. Field Review 

All the observed piping was austenitic stainless 
steel and wherever the producer's identifications 
could be deciphered, it was found to be type 304 
to either ASTM-A312 or ASTM-A358.  

The site welding had all been accomplished by 

welders certified to UE&C welding procedure No. 8, 

utilizing a Grinnell consumable insert, with Inert 

Gas Tungsten Arc Method for fusion of the root and 

Consumable Electrode Metallic Arc for completion 
of the weld.  

The welding throughout appeared to be of good 
quality. The fitup and alignment seemed to meet 

the tolerances of the installation specifications.  

A review of the records for six randomly selected 

points verified that the fitup had been approved 
prior to welding, the root pass had been dye penetrant 

inspected, the finished and ground weld had been both 

dye penetrant and radiographically inspected and 

met or exceeded the acceptance criteria of ASAB31l.  
Case N-10.
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Several areas of concern were noted during the walk
through of the safety injection system which seems 
to indicatea 'weakness in the first level of welding 
quality control: 

(1) Many welds which have been accepted, (ref.  
UE&C and Con Ed records) show excessive weld 
spatter and unrepaired arc strikes. (Example: 
Joint between Sl-ll and S1-12 @ 450).  

(2) Several welds show evidence of excessive 
grinding to a degree that the wall thickness 
of the pipe may be locally jeopardized.  
(Example: Joint @ SI-16B).  

(3) Fitup of Darling MO Valve No. 846 to 16 inch 
elbow in Sl-10A shows approximately 1/8" - 3/16" 
misalignment. NOTE: This was later verified by 
a review of the radiographs for this joint which 

showed the same internal condition.  

(4) One weld at elbow of 6 inch suction line to Sl 
pump, spool S1-40, had been ground or brushed 
with c.s. contaminated equipment resulting in 
heavy surface rust deposits.  

(5) Discharge line from boron injection tank 
joints connecting S1-36B and Sl-37B to valve 
860A have many arc strikes on both pipe and 
valve body and the setup lugs have never been 
ground flush.  

(6) A deep (1/16" - 1/8") gouge was noted on the 
north side of Sl-20A above the weld joining 
Sl-20A and S1-21. Apparently the result of 
careless grinding.  

(7) Heavy pits from torn out material during removal 

of setup lugs remain unrepaired on west side of 

Sl-21 below the joint attaching Sl-21 to S1-20Ao
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UE&C and Con Ed records indicate that the residual 
heat removal pumps are installed and complete.  
During the inspection it was noted that only the 
cast volute bodies for these pumps were in place, 
and the large opening on top were casually covered 
with a piece of scrap plywood. Inquiries as to 
the pump internals and motor drew only surprise and 
pleas of ignorance. The Con Ed QC representative 
finally tracked down a Wedco Millwright foreman who 
stated that in October, 1969, he had been ordered 
to disassemble the pump for return to Ingersoll-Rand 
for modification of the impeller shaft from kcarbon 
steel to stainless steel.  

The above incident casts serious doubt on the reli
ability of Wedco's records since their maintenance 
records indicate the RHR pumps were lubricated and 
rotated per manufacturing instructions weekly, 
through December 8, 1969; yet, the Millwright foreman 
stated he crated and sent out the internals "early 
in November." 

In an effort to verify that the main coolant isola
tion valves (within containment) meet the requirements 
of USAS B16.5 and USAS B31.1 with cases N-2 and N-10, 
Con Ed on September 17, 1969 requested Westinghouse 
to provide complete documentation for each such valve.  

The discs of the following valves had no record of 
radiography, yet when related to Table'A* they are 
considered to be "cast pressure containing components.  

Gate Valves: No. 850A and B 
No. 851A, B, C and D 

Check Valves: No. 838A, B, C and D 
No. 895A, B, C and D 

The Westinghouse investigators have not been able 
to precisely identify the following list of 'valves 

*Maccary Table A defining NDT requirement for reactor coolant 

pressure boundary.
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and therefore have not been able to produce records 
of any kind for these items. Con Ed states they 
will follow this problem to either get proper 
documentation or replace the valves.  

Check Valves: 10" Darling valves No. 895C & 897B 
6" Velan Valves No. 838A, B, C & D 

Gate Valves: 10" Darling Valves No. 894A, B, C 
& D 

During a physical examination of the above valves, 
in an effort to establish their individual identities, 
it was noted that the castings for the Darling valves 
are marked ASTM A351 CF8* although the Westinghouse 
procurement specification requires them to be CF8M.  
This discrepancy is known to Con Ed who has--requested 
resolution from Westinghouse.  

W C. Main Steam System 

1. Welding Procedures and Qualifications 

UE&C welding procedure No. 1 is used for welding the 
main steam lines. This procedure is for joining P1 base 
materials by shielded metal arc welding. The procedure, 
stipulates that welds are to be stress relieved at a 
temperature of 11000 F to 12000 F. The temperature rise 
and cooling are stipulated and the holding timeiis 
specified to be one hour for each inch of thickness.  
The procedure was qualified in accordance with Section IX 
of the ASME codes.  

The welder's performance qualification tests were auditedo 
Approximately 30 welders had qualified to this procedure 
for all positions in accordance with Section IX of the 
ASME Code.  

* 
*Acceptable to FSAR 6.2-26.
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2. Stress Relieving 

The stress relieving records were audited. The inspector 
was informed by Mr. Ed Dadsen, QA Engineer, ConiEd, that 

the stress relieving was accomplished by induction heating.  

The temperature was controlled by four thermocouples, 
placed at 90 to each other around the pipe. Two of the 

four thermocouples were recording types. The traces were 
audited and the temperature rise, holding times', and 

cooling rates were found to be within the limits established 

-by the procedures.  

The date a weld joint is stress relieved is noted on the 
master history record for the joint, and the status of 
stress relieving is maintained in this manner. The 
temperature traces are filed by joint number.  

Mr. Ed Dadsen, QA.Engineer for Con Ed informed the 
inspector that he had verified that all thermocouples used 
had been calibrated properly.  

3. Field Review 

The main steam lines were traced from the steam generators 
to the double check valves outside the containment. The 
installation of much of this pipe is in progress, and 

gave the inspectors the opportunity to observe much of 
the work relative to fitup and alignment, adherence to 
procedures, etc. No deviations or deficiencies were 
noted. The quality of the completed welds was very good.  

When a weld is contoured and ready for nondestructive 
examination, the QC inspector prepares a request to 

Branch Radiographic Lab. This request identifies the 
weld by number and system, and specifies what NDT examina

tions are required. When the required tests are completed, 

BRL fills in the date and results of the examination.  

The completed form is reviewed by UE&C, Westinghouse 

and Con Ed, and then becomes a part of the QC file, 
relative to the history record of the weld joint.
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IV. Results of Inspection -Site Activities (Electrical Systems) 

A. Electrical Installation Control 

UE&C working from information provided by Westinghouse 

prepares electrical construction drawings (conduit and cable s'Ched-i i:1'.  

ules) for the site. These drawings consist of the following: 

Report A Cable Pulling Schedule 

Report B Cable Connection Schedules 

Report C Conduit Schedules 
Report D Tray Loading 
Report E Conduit - Bill of Material 

Report F Tray - Bill of Material 

Report G Wire and Cable - Bill of Material 

Report H Raceway Templates 
Report I Cable Templates 

Initially a computer was used to aid in the preparation 

of conduit and cable schedules, specifically to monitor for tray 

fill. When tray fills of 70% were reached the computer attempted 

to reroute cables already installed. At this point, UE&C discon

tinued the use of the computer except for inside containment. At 

no time was the computer programmed to check for violations of re

dundancy.  

Copies of the conduit and cable schedules are provided 

to WEDCO and Con Ed. WEDCO provides copies of the schedules to 

their electrical subcontractor, Fischbach and Moore, Inc. (F-M).  

F-M converts the information contained in the schedules into cable 

pulling slips, which provide greater ease for field installation.  

For example, all the cables for a given wireway are provided on 

one cable pulling slip. The cable pulling slips are provided to 

the F-M cable.,pulling crews who make up cable markers for both ends 

of each cable. These markers do not uniquely identify protection 

system cables. The cables are pulled in and thecable markers are 

attached. The cable installation is indicated as complete by the 

cable pulling crew entering the actual cable length on the cable 

pull slip. The cable pull slips are returned to the F-M field 

office where the information is extracted and entered on the UE&C 

'Oonduit and cable schedules.
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The cables are terminated by the F-M terminating crews.  
They determine that the proper cable is installed between the 
proper two destinations or "nodes''. They do not check the cable 
routing. They check each conductor of each cable for continuity 
and then make the connections at each "node" using wiring diagrams 
and/or cable schedules for connections. The foreman "red lines" 
the'wiring diagram and completes a F-M terminations-completed field 
report.  

As stated above, each cable has cable markers attached to 
each end. While all parties interviewed stated that individual 
cable conductor markers would be used, none were observed by the 
writers to have been installed. This identification is a require
ment of the FSAR.* 

The F-M test group makes a 100% visual check of the con
nected cables. They then ring out each conductor using schematic 
and wiring diagrams. They do not check the'cable routing. F-M 

t will perform some meggering as indicated on the WEDCO motor test 
and data records.  

The F-M field manager stated that the men working in their 
various electrical field groups are interchanged depending on the 
work load. Thus a particular man may pull cables on one day, make 
electrical connections on another day, and then later do checkout 
test work. F-M does not perform any independent checking of their 
own installation work.  

WEDCO's involvement up to this point appears to have been 
limited to monitoring of paper work. They receive daily, weekly 
and'monthly reports of cable installation progress from F-M. One 
daily report was reviewed and it was not clar what information 
was being conveyed. F-M provides WEDCO with monthly reports on 
cable terminations. Further, WEDCO extracts information from the 
F-M pull slips on a monthly basis. WEDCO electrical construction 
personnel utilizing the above information provide .; the required 
input to the WE.DCO planning and scheduling group.  

9 
*Supplement 51Q.7.6(d) (3)
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WEDCO has recently begun a system of scheduling based on 
systems. Using the test dates provided by the WEDCO startup and 
test group, the WEDCO electrical construction group has worked back
wards and determined required dates for each system. The systems 
are then broken down to cables, panels, instruments, etc. Copies 
of these system lists were then provided to F-M. F-M was requested 
to indicate on the lists which items were completed. Subsequently 
WEDCO should be able to tell by systems, which items are outstanding.  

The actual responsibility of WEDCO as far as electrical 
construction QC is not clear. The WEDCO electrical construction 
group stated that they perform sufficient electrical checks of 
schematics or wiring diagrams against the actual installation to 
provide reasonable assurance that equipment is ready to function in 
its intended manner. The WEDCO startup and test group confirms 
that the work was performed by their electrical construction group, 
evaluates the work, decides what additional work if any should be 
accomplished by construction, and then proceeds with the test pro

*gram.  

The WEDCO startup and test group maintains a punch list 
which contains all the outstanding items by system. Inputs to this 

list may come from WEDCO, construction or test, or from Con Ed.  

The test program will consist of three phases: 

Phase I - Construction Tests (Flush and Hydro) 
Phase II - Preops - To include hot functional 
Phase III- Post core loading 

Buff tags are displayed on the equipment-during the three 
phases to indicate which group on site has control of the equipment.  

UE&C appears to still have some QC responsibility in the 
electrical area although it was quite apparent that their effort 
was half-hearted. Their stated responsibility is to receive, in
spect, test, store, install and connect equipment procured bytJE&C.  
UE&C stated that they cleared up any equipment discrepancies through 
their Philadelphia purchasing group and then arranged for WEDCO to' 
handle the actual installation.  

~0
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B. Onsite Receiving of Electrical and Instrumentation 
Equipment 

WEDCO now receives all electrical and instrumentation equip= 
ment, inspect it for shipping damage and place it in storage. Re
ceiving papers are created and copies provided to the WEDCO con
struction group or UE&C as appropriate. Equipment designated for 
site testing is called out by engineering, tested and returned to 
storage. Information for these tests is normally taken from the 
WEDCO equipment lists or from the vendor's specification. The re
ceiving, inspection and testing discussed here was considered by..  
the inspectors to be excellent.  

C. Con Ed Onsite Quality Assurance (Electrical) 

The Con Ed Onsite QA (Electrial) group began an audit of 
installed electrical cables sometime prior to this inspection.  
Eighty cables were selected at random and were traced through the 

* plant. This. check was performed to determine that the cables were 
installed per. the UE&C conduit and cable schedules. Con Ed recog
nized that a random check of cables would not necessarily provide 
confidence as to proper separation of protection system redundant 
cables. They therefore selected 58 additional cables for checking.  
Many of these cables were redundant to the first 80 cables. Of 
these 138 cables checked, one cable was found to differ slightly 
in routing from that specified by the conduit and cable schedules.  
A 'copy of a telecon memorandum between UE&C - Philadelphia and 
the F-M site group approving this field modification was provided.  
Further, two cables were found to terminate in apparently the wrong 
nodes. Con Ed stated that this condition was corrected.  

It should be noted that while this audit by Con Ed ap
pears:to be good, they are concentrating on checking the as-installed 
cables against construction drawings. This does not necessarily 
provide a good check of redundancy.  

D. Field Review of Nuclear Instruments and Safeguard Systems 

1. Nuclear Instruments 

The planned installation of the triax cables for the 
nuclear instrumentation is good. Four 4-inch conduits 
are installed from the control room, through the tun
nel to the outside of the electrical penetration area.
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The conduits are attached to the outside of the wire
ways as stated in the FSAR.* Each conduit will carry 

the cables for one channel of nuclear instrumentation; 
cables for one source range (S/R), one intermediate 
range (I/R) and an upper and a lower power range (P/R)de
tector. will be in two of the conduits and cables for an 
upper and a lower P/R detector-will be in the second 
two of the conduits. The conduits stop just short of 
the electrical penetrations. Preamplifiers (ungrounded) 
are provided for the S/R channels. The 4-inch conduits 
begin again inside containment and will protect the 
cables to a point of installation convenience (pull box) 
at which point the 4-inch conduits are each changed to 
two 2 inch conduits which proceed on to the point of 
the detector installation. No cables were installed 
at the time of the inspection. WEDCO stated that the 
conduits would be color coded.  

2. Safeguards Cable Separation 

Working with the UE&C conduit and cable schedule, the 
following items in the safety injection system were 

checked: Power cables from the three 480 volt buses to 
the three high pressure safety injection pumps; the pow
er cables from two of the three 480 volt buses to two 
MCC's and then to the safety inj'ection system valves; 
the manual control system to the safety injection sys
tem pumps and valves; and the automatic signals to the 
safety injection system pumps and valves. This check 
of cable separation was primarily a paper inspection.  
No violations of the cable separation requirements** 
were detected during this installation drawing review.  

The presence of two boron injection tank valves being 
connected to a common MCC was noted and is an item 
which will require resolution by DRL.  

An actual checkout of cables using a pulsed signal 

source on the cable to be traced out and following 

along the wireways using a signal detector was ins
tituted at the request of the inspectors. One cable 
was checked by this method before the pulsed signal 

transmitter failed.  
*Volume V, Figure 7.6-1 
**FSAR, pages 8.2-7 and 8.2-8
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Several things became apparent from the check of the 
safety injection system: 

a. The UE&C conduit and cable schedules do not spec
ify how cables should enter or exit wireways, or 
enter or exit nodes. Further, there are no instruc
tions provided for cables changing directions or 
wireways. This work is left to field installation 
and good engineering practice. As a result re
dundant cables were found to pass over each other and 
even occupy the same slot in the control room floor.  
Further, the control room floor slot drawings do 
not provide slot numbers.  

b. It appears that no group has made a thorough check 
of the ,protection system cable separation. The Con 
Ed QA group, as noted above, has checked 138 cables.  
This check was primarily a check of installed cables 
against the drawings. Con Ed Engineering initially 
stated that they'would undertake a follow-up on 
cable separation (redundancy); however during a 
DRL meeting at HQ on December 30, 19693 Con Ed 
indicated that- WEDCO would perform the additional 
checking.  

c. In one case a cable in the tunnel was found to 
change trays and in doing so passed over all three 
sections of a divided tray. A check of the draw
ings indicated that a second cable was to be in
stalled similarly. Con Ed determined that the 
cable schedule was in error. The installed cable 
was removed.  

d. The cables for the three safety injection pumps are 
contained in separate sections of a common tray.  
Upon leaving the tray, two of the cables were 
found to pass over the redundant cables.

*Attended by Messrs. Parr, Thomas and Madsen
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3. Cable Tray Loading 

Cable tray loading does not appear to be a problem in 
this plant at this time although the cable installation 
was only 66% complete at the time of inspection. It 
was noted that 480 volt power cables which were speci
fied to be in trays no more than two layers deep were 
actually tied together in groups of three cables each.  
This resulted in the cables being in approximately 
2 layers;'.however, this arrangement is believed to 
provide better ventilation and is considered by the 
inspectors to.-be acceptable.  

4. Loading of Electrical Penetration Area 

All cables enter containment through hemetically sealed 
feed-throughs. Further, the feed-throughs are provided 
with factory installed "pig tails", except for the 
6900 volt units. The 6900 volt units use bolted con
nections directly to the fed-throughs. All cables, 
except for the 6900 volt and nuclear triax cables, are 
spliced to the "pig tails". The 6900 volt cables use 
bolted connections and the triax cables use connectors.  

During the check of the electrical penetration area 
Con Ed pointed out an unspecified splice in a cable.  
Con Ed stated at the December 30, 1969 meeting that the 
cable containing the splice would be replaced.  

The existence of a single electrical penetration area 
is in accordance with the FSAR*; however, this item 
will be referred to DRL for additional consideration 
relative to design adequacy.  

5. 480 Volt Buses 

Con Ed identified the fact that steam lines, fire mains, 
and station or instrument air lines were designed to 
pass through the room which houses the 480 volt essen
tial buses. The steam lines were rerouted earlier in

*Supplement 3, Q.7.6(b)-l
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plant construction. The fire mains were stubbed off 
at one side of the 480 volt switchgear room. Con Ed 
stated that a partial wall and door would be erected 
to separate the fire mains from the 480 volt switchgear 
room. No changes were made to the instrument air lines 
or the compressor which is connected to the lines.  

There were no apparent violations of the installation 
criteria with respect to the 480 volt switchgear.  

The existence of instrument lines and air compressors 
in the vicinity of the 480 buses will be referred to 
DRL for consideration.  

6. Electrical Tunnel 

a. Cable Tray Loading Criteria 

As noted in paragraph IV.D.3, tray loading does 
not appear to be a problem in this plant.  

b. Cable Separation Criteria 

The cable separation criteria* specify separate 
wireways, divided wireways or conduit. A review 
of the installation drawings did not disclose any 
violations of the cable separation criteria. The 
review did disclose that the drawings do not cover 
entry and exit from wireways or changetlf-wireway 
ofdirection.h' These items- wefe discussed 'above-.  

c. Fire Detection Coverage 

None of the fire detection and/or fire fighting 
equipment for the tunnel'was installed.  

d. Single Tunnel 

The existence of a single electrical tunnel conforms 
to the requirements of the FSAR; however, this

-*FSAR, page 8.2-8
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item will be referred to DRL for further design 
adequacy consideration.  

7. Separation of Redundant Cables Between Trays and 

Control Room Panels 

a. Between Trays 

See paragraph IV.D.6.b 

b. Control Room Panels 

As stated above, the review of the U &C conduit 
and cable schedule disclosed that the drawings do 
not specify the control room floor slots to be 
used but rather leave this choice to the field in

stallation group. As a result it was found that 

protection system redundant cables enter panels 
(the SIS manual actuation panels SB-l and SB-2) 
through common slots in the floor. Further, re
dundant cables were noted to terminate on adjacent 
terminal strips.  

The adequacy of the design of the SIS manual actu
ation panels will be referred ,to DRL.  

8. Battery Room 

Three items were noted during the-inspection of the 
battery room: 

a. The ventilation system was not-installed. A re
view of the drawings disclosed that while each 
room has its own air intake and exhaust, a common 
exhaust fan is used. The desirability of utiliz
•ing a common exhaust fan is questioned.  

b. Fluorescent lighting fixtures are used in the bat
tery rooms. This matter is being referred to the 
licensee for justification relative to potential 
hydrogen explosive mixtures.  

c. Wooden safety signs (Combustibles) are installed in 

the battery rooms. Con Ed laterstalted that these 
signs were removed.
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9. Emergency Diesel Arrangement 

The three emergency diesel generators are installed 
in a common sheet metal building. The power leads 
from the generators to the 480 volt essential buses 
are enclosed in ventilated bus ducts and the control 
leads are contained in conduit. The conduits leave 
the common control panel and penetrate an 18 inch wall 
into the electrical tunnel. The conduits are termin
ated at this point. The control cables drop into the 
electrical tunnel wireways with no apparent regard for 
separation and is considered to be a violation of the 
installation criteria.  

The presence of three emergency diesel-generators in 
a common room is in compliance with the FSAR; however, 
this item will be referred to DRL for further consid
eration relative to adequacy of physical separation.  

10. Review of Cable Splicing 

A review of cable splicing indicated that splices are 

specified at the electrical penetrations and at the 
point at which above and below ground cables are joined.  

These splices are considered acceptable. As stated 
above Con Ed reported one violation of the cable 
splicing criteria. They have agreed to replace the 
cable containing the splice.  

The cable installation practices used for the rod drive 
cables at the penetrations is poor. It appears ten
sion is being applied to the penetrations. This item 
will be referred to DRL for consideration in relation 
to the adequacy of the single penetration area.* 

11. Miscellaneous Observations 

a. Installation Housekeeping 

During the tour of the plant, it was noted that a 

large number of cables pulled into the control 
diesel rooms were left on the floor where they 

*Section IV D.4 /
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could be walked on. This is considered,:undesirable.  
Most of this cable will be cut off when the 
cables are connected; however, some portion will 

be retained. This matter was referred to Con Ed 
for their consideration.  

b. Protection for Process Sensor Lines 

WEDCO stated protection will be provided for the 

process sensing lines at all points at which the 

lines are susceptible to damage.  

c. Safety Injection Pumps 

The high pressure safety injection pumps are in

stalled in a common room without physical separ

ations. This arrangement is in accordance with 

the FSAR*; however, it will be referred to DRL for 
further consideration as to design adequacy.

*Figure 6.2-2

I


