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Observation 247/88-200-01, Power Supplies for Zurn Strainers

The safety-related power distribution system at Indian Point Unit 2 
consists of four 480-volt switchgear buses (2A, 3A, 5A and 6A). One diesel 
generator is connected to bus 5A, one to bus 6A, and the third to buses 2A 
and 3A.  

Six vertical pumps supply service water to two independent supply headers, 
each header being supplied by three of the pumps. Each service water pump 
discharges to a dedicated motor-driven strainer of the automatic 
rotary-type. The strainers are a basket type strainer that rotates and is 
fitted with a washing system to rid them of fine debris which passes the 
screening system of the intake structure. The strainers exclude particles 
larger than 1/16 inch in diameter and are made of stainless steel.  

The team discovered that the motors for four of the six service water 
syster. strainers were not powered from the same diesel generator that 
powered their respective service water pumps.  

Service Water - Nuclear (SRN) Header1 

SRN 
Service SRN Pump Strainer 
Water Power Power 

PupSupply Supply 

21 5A 5A 
22 2A or 3A 6A 
23 6A 5A 

SRN Header 2 

SRN 
Service SRN~ Pump Strainer 
Water Power Power 

PupSupply Supply 

24 5A 6A 
25 2A or 3A 5A 
26 6A 6A 

For the header which is selected for essential service, the control logic 
is arranged such that three pumps (one pump powered from each diesel) will 
be started by a safeguard sequence signal. Because of the electrical power 
bus arrangement, the failure of one diesel to start upon demand may result



in the loss of one essential service water pump initially and one 
additional essential service water pump due to a clogged strainer. Two 
service water pumps are required to supply cooling water to essential loads 
during a LOCA. Because of the electrical power bus arrangement, the 
failure of one diesel to start upon demand may result in the loss- of one 
essential service water pump initially and one additional essential service 
water pump due to a clogged strainer. Two service water pumps are required 
to supply cooling water to essential loads during a LOCA. Because of the 
power supply arrangement, the flow from only one service water pump may be 
available during a simultaneous loss of offsite power.  

The team considered the clogging of these strainers an operational concern 
in light of-the following observations: 

1. In 1984, the strainer perforations were reduced from 1/8" to 1/16" in 
diameter without a corresponding increase in strainer capacity for the 
anticipated amount of higher debris loading.  

2. No procedure existed to direct or guide operators on how to manually 
backwash the strainers.  

3. The team witnessed multiple instances of clogged strainers during the 
inspection, even though the backwash system was operating as designed.  

The team was concerned that the strainers' lack of electrical independence 
could result in the service water system not being capable of performing 
its design-basis function (observation 247/88-200-01).



Response to Observation 247/88-200-01

Section 2.1.1 

The three service water pumps on each header can be supplied from three 
independent, emergency power supplies. The strainer on the discharge of 
each pump is also supplied from an emergency power supply but it is not the 
same as its respective pump. During the next refueling outage a 
modification will be performed to change the power supply for service water 
strainers No. 21 thru No. 26. A new power supply for each strainer will be 
tapped off the same power source as the service water pump. This 
arrangement will eliminate the potential unavailability of a service water 
pump due to a loss of power to its associated strainer.  

In the interim, a procedure to manually rotate the backwash arm of the 
strainer has been issued for use by Operations.  

The strainer baskets were originally 1/16" mesh. In 1982 Engineering 
recommended changing to an 1/8" mesh because it was more durable. In 1983 
the manufacturer strengthened the strainer basket so the baskets were 
replaced with 1/16" mesh. This chronology was reported to the NRC in LER 
82-040. Engineering is currently working with the manufacturer to refine 
the current design. It should be noted that the current mesh size imposes 
no greater loading than that considered at the time the original 1/16" mesh 
was installed. Throughout this period, the dp criteria for strainer 
loading remained unchanged.



Observation 247/88-200-11, Control of Calculations

The tearn found instances where calculations were not checked or verified; 
sources of design input were not referenced; assumptions (in particular, 
assumptions which required verification at a later date) were not 

identified; and 'where calculations could not be followed without the 
assistance of the originator. In addition to the calculation weaknesses 
discussed in section 2.1. above, the following examples of weak calculation 
control were identified by the team (Observation 247/88-200-11): 

Response to Observation 247/88-200-11 

Section 2.2.6.2 

We acknowledge that improvements are necessary to properly formalize the 
calculation process. In the future more attention will be directed towards 
checking and verification of calculations prior to implementation of the 
calculation results. An independent contractor is currently preparing a 
punchlist of missing and unverified calculations. Actions required by this 
punchlist will be taken by the end of 1989.



Observation 247/88-200-12, Flow Control Valves FCV-1111

Team members observed very poor equipment conditions within the service 
water strainer -pit and the service water valve pit. Both are underground 

and outside of plant buildings. Because of the environmental conditions in 
these locations, equipment in these areas requires special attention to 
prevent deterioration. However, both areas were found severely lacking in 

equipment preservation programs as evidenced by:, 

1. Rust was evident on pipes and supports.  

2. Service water pipes were unprotected in standing water trapped within 
collars at the floor level.  

3. Electrical box cover closing fasteners were missing or not made up.  
Several box covers were missing.  

4. Electrical heat trace wires were exposed.  

5. Pipe insulation was missing or damaged, including insulation around 
heat trace piping.  

6. Area heating in the valve pit was provided by consumer grade 

electrical heaters. The heaters and drop lights appeared 
semipermanent and were powered by extension cords. Some of the drop 

lights were missing and their sockets exposed to the wet environment.  
Emergency lighting or lighting supplied from reliable on-site sources 
was not apparent.  

The team noted that the valve position indicating limit switches for manual 
flow control valves FCV-l11 and -1112 were not connected. These valves 
are located in the service water valve pit and supply conventional plant 
cooling from service water headers 4 and 1, respectively. The pit was 
generally not well maintained. In particular, much moisture and 
condensation was noted on various components. Subsequent team review of 
the original FSAR. indicated that these valves were originally remote 
air-operated valves, both receiving an accident signal to close. System 

operating procedures, valve checkoff lists, and control room annuciator 
procedures currently required verification that the central control room 
indicating lights for these valves reflected proper system alignment 
(FCV-llll open, FCV-1112) closed; or vice versa, depending on which header 
was selected for essential service) . Further investigation by the team 
revealed that the air operators for these valves had been removed by a 
modification initiated in 1976.  

The team's review of the, associated safety evaluation, NS-2-76-078, dated 
February 23, 1977, raised a concern regarding the valves' position 

indication. The safety evaluation concluded that removal of automatic 
operation of these valves was acceptable in that the previous configuration 
had been susceptible to a single failure, such as a short circuit,



rendering the essential service water header inoperable. As a compensating 
feature to removal of the signal to close upon an accident, the safety 
evaluation stated that administrative controls would assure proper manual 
alignment and that these controls would be supplemented by the valve 
position indication, which would remain in place. Critical flow path 
manual valves, such as FCV-1111 and -1112, are typically locked at other 
facilities.  

The team noted conflicting information in Open Item Report 87-2-201. This 
report identified a discrepancy between drawings 9321-F-3182 and 
9321-LL-3131.. The former drawing did not show position indication 
circuits. The response to the report stated that "the mechanism which 
removed the control and position indication from the wiring diagrams and 
the field simply missed correcting the schematic." Action taken- in 
response to this report was to revise drawing 9321-LL-3131 to delete the 
circuits associated with the valve position indication.  

The licensee' investigation of this situation revealed that the 9321-F-3182 
drawing had apparently been revised-on July 8, 1985 to reflect the results 
of Field Verification PN 15349-02. During discussions with operators the 
team found that the licensee had experienced frequent problems with grounds 
in the position indication circuits for FCV-1111 and FCV-1112, which was 
consistent with the physical conditions in the valve pit. Apparently the 
position indication was disabled as a result of maintenance problems, and 
this as-constructed condition was later incorporated into the plant 
drawings through the field as-constructed verification.  

The team was concerned that this sequence of events resulted in a facility 
modification made in response to repetitive maintenance problems and a 
field walkdown without appropriate review and approval through the 
modification procedures. In particular, the change was contrary to the 
provisions of an existing 10 CFR 50.59 safety evaluation; and an 
opportunity to correct the mistake was missed when identified by the Open 
Item Report. In addition, the team considered that the administrative 
controls that were in place for these valves were to appropriate 
considering the valves' safety functions (observation 247/88-200-12).



Response to Observation 24'7/88-200-12'

Section 3.1.3.  

As stated in the inspection report, it appears that the limit switches 
associated with FCV-1111 and FCV-1112 were disconnected subsequent to 
removal of the air operators by plant personnel. Their removal was 
apparently undertaken because of electrical problems due to the location of 
the valve pit near the Hudson River. The disconnection was accomplished 
contrary to procedures which require a formal plant modification for a 
change of this nature.  

The report is incorrect in stating that no special controls were in place 
to control valve position. This valve pit is a designated vital area.  
Accordingly it is a fenced-in area with a locked access gate designed to 
prohibit unauthorized personnel entry. However, these valves have been 
locked and check off list COL 24.1.1 is being revised to reflect this 
additional assurance. COL 24.1.1, Revision 3 will be issued by September 
15, 1988.  

The inspection report incorrectly states, "System operating procedures, 
valve checkoff lists and control room annunciator procedures currently 
required verification that the central control room indicating lights for 
these valves reflected proper system alignment." These documents have been 
reviewed and no such requirement exists. In fact there is no mention of 
this condition except for check-off list 24.1.C, "Service Water Essential 
Header Verification". In that instance, reference to the indicating lights 
had been deleted to reflect removal of the limit switches.  

In evaluating the circumstances of this event it is concluded that the 
causal factor was a failure to question why the limit switches were removed 
at the time drawing 9321-F-3182 was revised to reflect actual field 
conditions. Additionally, although the switches were removed without an 
engineering request being initiated for assistance, this is the approved 
process when maintenance problems are encountered due to environmental 
conditions.  

In addition, the material condition of the Service Water pit and Valve pit 
noted in the report are being addressed.



Observation 247/88-200-13, Operating Procedure Coverage

The following deficiencies in operating procedures were identified by the 
team (observation 247/88-200-13): 

1. System Operation Procedure 24.1, Service water System Operation, 
Revision 12, dated August 1, 1987, Section 3.3, addressed the transfer 
of "Essential Service" between service water pumps 21, 22, 23 and 
pumps 24, 25, 26 by a simple reference to Checkoff List 24.1.2, 
Service Water Essential Header Verification. There was no 
step-by-step procedure which addressed the order in which valves were 
op~erated or at which time the central control room, Panel SBF-1, 
Essential Header Selector Switch was to be repositioned.  

A step-by-step procedure for system operation is required by ANSI 
N16.7-1976/ANS-3.2 Paragraph 5.3.2.(7). A detailed sequence of 
instructions is needed to provide a reasonable means of assuring that 
valve manipulation occurs in a manner which is optimal for reliable 
System performance. Service water flow to the various components must 
remain balanced and within the capacities of the two headers.  

2. There was no abnormal operating procedure which provided guidance to 
the operator in the event there was serious clogging of the service 
water pump discharge (Zurn) strainers or upon the loss of power to the 
strainer backwash rotation motors and backwash valve. Operating 
history indicated that clogging of service wate 'r pump discharge 
strainers has occurred because of debris in the river water. The 
corrective actions normally taken have been to disassemble and clean 
the strainer element. There was no procedural guidance available for 
the manual operation of the strainer backwash components in the event 
of a loss of power. Preparation for manual strainer operation may 
provide greater assurance of service water system availability.  

The team also noted that the power supply alignments for the strainers 
backwash rotation motor and valves was not stated in Checkoff List 
24.1.1, Service Water and Closed Cooling Water Systems, Revision 1, 
dated January 6, 1988.  

3. System Operating Procedure SOP-4.l.2, Component Cooling System 
Operation, Revision 5, dated December 8, 1987, did not caution 
operations personnel about the component cooling water pump motor 
manufacturer's recommendations for the maximum number of consecutive 
motor starts allowed and the required interval between starts.  
Likewise, System Operation Procedure SOP-24.l, Service Water System 
Operation, Revision 12, dated August 19, 1987, did not caution 
operations personnel about the service water pump motor manufacturer's 
recommendations for the maximum number of consecutive motor starts 
allowed and the required interval between starts.  

Although motor restart restrictions are normally made for economic 
reasons (to assure the long life of capital equipment) , the team 
members noted that proper care of the equipment will assure reliable 
operation and increased availability of safety-related components.



The team observed that the motor for service water pump 26 had the 
following warning: 

With rated voltage and frequency within 1NEMA limits at motor 
terminals and connected to a load inertia not exceeding the value 
shown below the following starting duty should not be exceeded: 

- Load inertia at motor shaft 20.1 lb-ft2 

- Motor cold, 2 consecutive starts 
- Motor at operating temperature, 1 consecutive start 
- Subsequent starts with motor running between starts, 

15 minutes apart 
- Subsequent starts motor standing between starts, 

45 minutes apart 

4. There was no procedural guidance for the operation of the service 
water, system electric heat trace subsystem that is used for freeze 
protection. Procedural guidance should address power supply alignment, 
operation of heat trace control panels, required shift surveillance to 
verify system operation at local panels, and temperature monitoring.  
This inspection was conducted during a period of cold weather so that 
the importance of the heat tracing was apparent to the team, 
especially on the piping associated with service water pumps' bearing 
lubrication lines.  

5. There was no procedural guidance for the safe handling of what that 
had been treated with potassium chromate, a chemical used as a 
corrosion inhibitor in the component cooling water system. That 
system may also become contaminated in the event of a component 
failure. Excess treated water from this system may present unique 
handling and disposal problems. Procedural requirements for this 
evolution should be developed in advance. Abnormal Operation 
Instruction 4.1.2, Leakage Into Component Cooling System, Revision 1, 
dated April 24 ,1987, did address system in-leakage and isolation of 
the potentially defective component. However, it did not address the 
handling of excess water that contained potassium chromate.  

6. Component coolingr heat exchanger service water outlet valves SWN-34 
and SWN-34-1 were throttled during normal operation. There was no 
specific procedural guidance provided to open them during the 
post-accident recirculation phase. However, the team members were 
informed that these valves are routinely manipulated by the Plant 
Auxiliary Operator to control the temperature of the component cooling 
water system.  

7. There may be typographic errors in the valve numbers listed for 
containment air recirculation fan cooler units 22 and 23 cooling coil 
sample valves in Checkoff List 24.1.1, Service Water and Closed 
Cooling Water Systems, Revision 1, dated January 6, 1988. The sample 
valve for fan cooler unit 22 was listed as SWN-51-3 in Section 5.4 of 
the Checkoff List. However, to be consistent with drawing A209762-12, 
the valve number would be SWN-51-2A. Likewise, the coil sample valve 
of fan cooler unit.23 was listed as SWN-51-2 in Checkoff List 24.1.1; 
but, to be consistent with the same drawing, the valve number would be



SWN-5l-3A. Additionally, for all the fan cooler units, the cooling 
coil samtple valves (SWN-51-l through SWN-51-5) were listed without the 
suffix "A." To be consistent with drawing A209762-12, the valves 
should be SWAN-51-lA through SWN-51-5A.  

S. Valve CCWV A-71, associated with component cooling pump 21, was 
identified in Checkoff List 4.1.1, Component Cooling System, Revision 
2, dated November 20, 1987, section 2.3.1.1, as the "cooling supply to 
pump glands." The valve was identified on drawing A227781-09 as the 
pump suction supply line isolation.



Response to Observation 247/88-200-13, Operating Procedure Coverage 

Section 3.2 

The degree of detail which must be incorporated within standard operating 
procedures is a somewhat subjective decision. The procedures used at 
Indian Point Unit 2 are intended to be written with sufficient detail to 
ensure proper completion of the described task by a trained, knowledgable, 
qualified operator. They should also incorporate the experience and 
"lessons learned' through seventeen years of operation. Thus, in 
consideration of the NRC Inspection team's 'observations, we do not 
always concur with the need for increasing the degree of detail or that the 
operating procedure is the best document to contain this information. This 
is particularly the case with the comments pertaining to heat tracing and 
throttling of service water flow.  

Nevertheless, other NRC comments such as those pertaining to valve tagging 
and strainer cleaning do identify areas where procedural improvements would 
be beneficial Thus procedures either have been revised, or in the process 
of revision as follows: 

1.. Standard Operating Procedure (SOP) 24.1, "Service Water System 
Operation", Revision 13, has been initiated to include the 
following: 

- Step-by-step sequence for transferring essential header 
service 

- Sequencing for manual operation of the Zurn strainers and 
blowdown valves 

- Manufacturers limitations on frequency of service water pump 
starts 

This procedure revision will be issued by September 13, 1988.  

2. SOP 4.1.2, "Component Cooling System Operation", Revision 6, has 
been completed to include CCW pump start limitations and to 
reference SOP 4.1.1, "Component Cooling Filling /Draining"~ for 
instructions on handling chromated water.  

3. Abnormal Operating Instructions (Aol) 4.1.1,' "Loss of Component 
Cooling" and AOl 4.1.2, "Leakage into Component Cooling" are 
being revised to reference SOP 4.1.1 for handling chromated 
water. These revisions are in the review process and are 
expected to be issued by September 15, 1988.  

4. COL 24.1.1, "Service Water and Closed Cooling Water", Revision 3, 
has been initiated to provide power supply alignment requirements 
for the Zurn strainers. This revision is expected to be issued 
by September 15, 1988.  

5. A review of the adequacy of the guidance provided for operation 
of the Service Water System heat tracing was conducted with the 
following results:



- Power Supply Alignment instructions are provided in SOP 
3.0.1, "Electrical Heat Tracing Systems" and COL 30.1, 
"Electric Heat Tracing".  

- The intake structure heat tracing circuit is alarmed on 
panel SOP in the Central Control Room for contactor failure 
(both open or -closed) and for individual circuit failure.  
Instructions to respond to these alarms are provided in the 
panel SOF Alarm Response Procedure.  

- Surveillance Test PT-A7 annually tests the tests structure 
heat tracing.  

- Operation Administrative Directive (QAD) - 22 "Freeze 
Protection", also provides-instructions for local testing of 
intake structure heat trace circuits.



observation 247/88-200-14, Station Drawings

The team reviewed station drawings comparing them with the accessible 
installed plant equipment, with operating procedures, and with procedure 
valve alignment checkoff lists. The drawings reviewed are listed in 
Appendix A.  

The team observed that many of the system flow diagrams have recently been 

redrawn using computer-aided drafting equipment. These drawings were 

considered a significant improvement in quality over previous manually 
draf ted drawings. The use of clear, logically designed drawings should 

have a positive effect on plant operations. The drawing should be more 
accurate and easier. to read, and should permit updates to be made more 
rapidly.  

After reviewing the valve alignment checkoff lists and system flow diagrams 

for the component cooling water and service water systems, the team found 
that there were some inconsistencies where the drawings did not accurately 
reflect the current system valve alignment. The following drawing 

discrepancies were identified (Observation 247/88-200-14): 

1. Valve CCW-764, component cooling water pump discharge recirculation 
stop to the component cooling water surge tank, was shown closed on 
drawing A227781-09, but was required to be open on Checkoff List 
4.1.1, Component Cooling System, Revision 2, dated November 20, 1987.  

2. Instrument air closed cooling water chemical addition tank inlet and 
outlet isolation valves CC-50 and -51 were required to be open on 
Checkoff List 24.1.1, Service Water and Closed Cooling Water Systems, 

Revision 1 dated January 6, 1988. However, those valves were 

indicated as closed on drawing 9321-F-2722-44.  

3. Valves CCW-1873A and CCW-1873B are the inlet header isolation valves 
for the backup-supply of cooling water to the charging pumps' suction' 
from the city water supply system. The valves were shown open on 
drawing A227781-09; but, they were required to be closed on Checkoff 
List 4.1.1, Component Cooling System, Revision 2, dated November 20, 
1987, in section 2.2.8.  

4. Component cooling pumps 21 and 22 drain stop lines are isolated by 
valves CCW-1858F and CCW-1858D, respectively. Although Checkoff List 

4.1.1, Component Cooling System, Revision 2, dated November 20, 1987, 

Sections 2.3.1.1 and 2.3.1.2 required that the drain lines be capped, 

the caps were missing from drawing A227781-09. LIkewise, caps were 

missing from pump body vent valves CCW-1858A, CCW-1858C, and CCW-1858E 

on the same drawing.



5. Valves CCW-l856A and CCW-4244 are for the spent fuel pit cooling heat 
exchanger shell vent-stop valves. Checkoff List 4.1.1, Component 
Cooling System, Revision 2 dated November 20, 1987, required the inner 
valve, CCW-1856A, to be open and the outer valve, CCW-4244, to be shut 
and plugged. However, drawing 9321-F-2720-46 shows that both valves 
were shut without being plugged.  

6. Valves SW ,N-648, SWN-649, SWN-650, SWN-651, and SWN-652 are instrument 
isolation stops on the service water return line from the containment 
recirculation fan cooler units. They were indicated as shut on 
drawing A209762-12 and the instruments were noted as being retired in 
place. However, the same valves were required to be open in Checkoff 
List 24.1.1, Service-Water and Closed Cooling Water Systems, Revision 
1, dated January 6, 1988, in 'sections 3.2, 3.3, 3.4. 3.5 and 3.6.  

7. Valve SWN-590, service water pump 26 strainer blowdown stop, was 
indicated as shut on drawing 9321-F-2722-44; however, it was required 
to be open on Checkoff List 24.1.1.-1, Service Water and Closed 
Cooling Water Systems, Revision 1, dated January 6, 1988. The other 
strainer' s isolation valves were consistent with the Checkoff List 
positions.  

8. Several errors were found in the valve identification numbers 
associated with service water pump discharge strainer differential 
pressure and pressure instruments on drawing 9321-F-2722-44 when 
compared with the valve positions required by Checkoff List 24.1.1.1, 
Service Water and Closed Cooling Water Systems, Revision 1, dated 
January 6, 1988: 

o, Both the high pressure side test stop and the equalizing stop for 
indicating differential pressure switch DPI-50055 were labeled 
SWN-633-X2. To conform with Checkoff List 24.1.1, Section 4.6 
the high pressure side test stop was SWN-633-X2 and the 
equalizing stop was SWN-633-X3.  

o For indicating differential pressure switch DPI-5004S, the high 
pressure. side isolation stop STWN-631 and the low pressure side 
isolatEion stop- SWN-632 were to labeled on drawing 
9321-F-2722-440.  

" Both the high pressure side test stop for indicating differential 
pressure switch DPI-5001S and the isolation stop for pressure 
indicator PI-5682 were labeled SWN-624-X2. To conform with 
Checkoff List 24.1.1, Section 4.2 the high pressure side test 
stop of DPI-5001S was SWN-625-X2; the isolation stop for PI-5682 
was SWN-625-Xl.



9. Each of the five containment air recirculation fan cooler units had a 
transmitter to measure service water differential pressure across the 
coolinc coils. Those instruments, DPT-5101, DPT-5107, DPT-5104, 
DPT-5106, and DPT-5103 were required to be isolated in Checkoff List 
24.1.1, Service Water and. Closed Cooling Water, Revision 1, dated 
January 6, 1988. However, drawing A209762-2 indicated that this 
instrumentation was in service.  

10. Checkoff List 14.1.1, Service Water and Closed Cooling Water, 
Revision 1, dated January 6, 1988, Section 3.10, required that the 
product cooler sample cooler coil inlet and outlet stop valves, 
PCV-1271-1 and PCV-1271-2, be closed. This isolation removes the 
cooling coil from service. However, drawing A209762-12 indicated that 
the valves were open.  

11. Service water supply isolation valves SWN-1111 and SWN-.1112 were 
depicted as remote-operated flow-control valves on drawing 
9321-F-2722-44; however, the remote operators had been removed as the 
result of a modification.  

12. Electric heat trace was not depicted on the service water pump bearing 
lubricating water lines on drawing A208368-05. Heat tracing was 
physically installed and is required on these lines.  

The teami noted that these drawing discrepancies were minor in nature and 
that they did not render any system inoperable.



Response to Observation 247/88-200-14

Section 3.3 

Of the twelve listed discrepancies, eight concern variances between flow 
diagrams and check-off lists. It should be noted that 'the correct valve 
position for operation are not depicted on the flow diagrams. The valve 
check-off-list is the controlling document. The position of many valves is 
determined by Operation's management due to the many phases of plant 
operation. Attempting to duplicate the correct valve position for all 
plant operating evolutions on a flow diagram is an impossible task.  

Some valve position indications are. shown on flow diagrams. These are 
currently under evaluation as to whether the indication is misleading and 
should be deleted.  

Discrepancies (4) and (8) do identify drawing errors pertaining to the use 
of caps and equipment tagging. The affected dra wings have been corrected.  
Discrepancy (11) highlights that drawing 9321-F-2722-4 continues to depict 
air operators for valves SWN-1111 and SWN-1112. The drawing has been 
corrected. Discrepancy (12) concerns a possible heat tracing omission. As 
noted in the response to Observation 247/88-200-04, the heat traced line is 
depicted on drawing A219366-2, "Heat Trace - Service Water Pumps and 
Separator Piping".



Observation 247/88-200-15, Jumpers and Lifted Leads

Licensee controls in handling lifted leads and jumpers were inspected to 
determine whether adequate reviews were conducted, corrective actions to 
clear the Jumper of lifted lead were initiated, and whether a continuing 
ef fort to clear these items was in place.  

As outlined in Station Administrative Order (SAO)-206, Jumper Log, Revision 
1, dated August 22, 1986, installation of a jumper required the concurrence 
of the Shift Technical Advisor, the Senior Watch Supervisor, and the 
Operations Manager. Once installed, the jumper was to be reviewed by the 
Station, Nuclear Safety Committee at the next scheduled weekly meeting.  
Prior to review by the Senior Watch Supervisor,'the Shift Technical Advisor 
performed a Safety Evaluation Applicability and Design Adequacy Review 
(SEADAR) . This review determined the ability of the jumper to perform the 
intended function. Based on the SEADAR, the Shift Technical Advisor and 
the Senior Watch Supervisor would confirm that a safety evaluation would not 
be needed under 10 CFR 50.59. If this determination could not be made, the 
jumper could not be installed until further review was completed. The 
SEADAR also provided for restrictions or conditions on the jumper, such as 
"cold shutdown only." 

Once a jumper was approved and placed, a tag was attached to identify it 
and the associated control form was placed in the control room jumper log.  
SAO-206 required a daily review of the log by the Shift Technical Advisor 
and a quarterly review, at the direction of the Operati ons Manager, to 
justify their continuance. At the time of inspection, 86 jumpers were in 
place. They were categorized as follows: fire protection (5), temporary 
feed (29), protective function bypass (27), alarm clearance (14), and 
alternate feed (11). The oldest jumper control sheet was dated December 7, 
1984.  

The jumper control system was effective in ensuring that an early screening 
for 10 CFR 50.59 applicability tool place prior to implementing the jumper.  
In reviewing all outstanding jumpers, the team found no misclassified 
applications of jumpers. However, two areas of concern were identified.  

Quarterly audits were documented in an audit report that frequently 
identified those jumpers that no longer appeared *to have a purpose.  
Despite these attempts to clear jumpers, the total remained at about 100.  
More vigorous attention to the individual mechanisms (e.g., design change) 
for resolving the need for the jumper appeared' necessary. The team also 
identified 17 jumpers that had not been brought to the Station Nuclear 
Safety Committee for review within one week of implementation. Fourteen of 
these were early 1988 jumpers and three (87-189, 87-191, and 87-277) were 
installed October 5, 1987, October 1, 1987, and November 30, 1987, 
respectively. All 17 were reviewed by the Station Nuclear Safety Committee 
prior to the conclusion of the inspection (observation 247/88-200-15).



Response to Observation 247/88-200-15 

Section 3.4 

A high level of attention is being devoted to minimizing the use of jumpers 
and control over the jumper process. This focus has been effective in 
reducing the number of outstanding jumpers from 86 at the time of the NRC 
inspection to 54 at the time of this response. As a goal it is intended 
that the use of jumpers be substantially reduced.  

With respect to review of jumper installations by the Station Nuclear 
Safety Review Committee, none have exceeded the one week period as 
prescribed by procedure since the time of the inspection.



observation 247/88-200-16, Service Water Pump Power Cable Splices 

Section 4.1 Splicing of Service Water Pump Class 1E Power Cables 

Modification project No. 10199-80, approved September 7, 1982, authorized 
installation of transfer switches to provide Unit 1 backup power to various 
Unit 2 safe shutdown equipment, including service water pumps 23 and 24.  
This modification affected the configuration of existing power cable 
splices for these pumps' motors. The affected splices were located in yard 
manhole No. 21. A related safe shutdown modification required that manhole 
21 be filled with sand to mitigate the consequences of a postulated fire in 
this manhole because all six service water pump power cables pass through a 
common concrete vault under the manhole. The team investigated maintenance 
activ ities associated with failures of these splices, which were 
highlighted by quality assurance surveillance inspections (see report 
section 6.1).  

The team reviewed five maintenance work orders NP-85-21210, -21222, -21391, 
-21832, and NP-86-28201 used to make repairs to the service water pump 1E 
power cables. These work orders were examined for their adherence to 
procedural requirements and for technical adequacy. The team f ound the 
following discrepancies (observation 247/88-200-16): 

1. Splices were made to the service water pump power cables as a result 
of modifications in 1982 and subsequently in 1985 and 1986 because of 
grounding problems caused by water seeping through the splices. The 
team found the splices to be inappropriate because the licensee used a 
commercial-grade splice on 1E electrical cable whereas the service 
water power cables are designed to be of 1E quality which ensures 
reliability and performance through design and rigorous testing.  
Although the electrical cable itself is not located in a harsh 
environment (post-LOCA, high radiation, and temperature), repairs made 
to 1E electrical cable should be of 1E quality in 'order to maintain 
the cable's original design and reliability. This approach would 
have ensured a more conservative repair from an engineering 
perspective. In fact, repeated splicing failures experienced by the 
licensee indicated that a commercial-grade splice was not the proper 
repair. Additionally, the team was concerned that, in general, the 
introduction of commercial-grade components or parts into a 
safety-grade system may result in the following adverse 
considerations: 

o weak design change and configuration control that may cause 
unintentional modifications 'resulting in, system design 
degradation 

o unproven component reliability because functional testing may not 
have been accomplished to verify performance



o lack of documentation to verify quality 
o undocumented field modifications may take place because 

installation controls are not as stringent for commercial grade 
components 

o a life expectancy may be different from that required for the 
component replaced in the system 

2. The team found that no maintenance procedure was used to perform cable 
splices on 1E power cables f'or service water pump 23 in 1985 and 1986 
and for service water pump 24 in 1985. These two service water pumps 
experienced repeated failures in 1985 and 1986 because of grounding 
problems caused by water penetration into the splices.  

The team's review of maintenance work orders and the investigation of 
the grounding problem revealed that the grounding of the power cables 
was caused by the inadequate installation of the splices on the power 
cables. The cable splicing work for both pumps in 1985 and 1986 was 
performed by the licensee's underground cable experts. The team noted 
that paragraph 3.1 of Maintenance Administrative Directive 4 
specifically required a maintenance procedure to be used for 
corrective and preventive maintenance on class A (safety-related) 
system. The maintenance staff assumed that no maintenance procedure 
was necessary because the electrical splicing was considered within 
the skill and expertise of the underground cable experts. However, 
the tean noted that (1) the underground cable experts did not 
typically work on safety-related equipment and (2). because of the 
moisture-laden environment in which these splices were located, and 
because of the importance of these power cables, a conservative 
decision should have been made to use maintenance procedures. Other 
plants treat electrical splices of 1E power cables to be outside the 
skill of craft personnel.  

3. The team's. review of five maintenance work orders associated with 
splice repairs found that the quality control involvement was minimal.  
No quality control holdpoints were used in three of the five repairs.  
Additionally, for the two repairs in which a quality control 
holdpoint was required, the team considered them inadequate because 
they consisted only of verifying correct crimping of the electrical 
cables, and did not address other important facets of making splices 
to the 1E power cable.  

The team learned that a quality assurance engineer was present for 
some of these repairs. However, the team found that the individual 
could not have performed in a quality control capacity because he was 
not technically knowledgeable nor was he assigned to observe and 
verify specific quality attributes of the splices. Instead, this 
individual was performing a quality assurance surveillance function.  
Lack of timely corrective actions for the subject surveillance reports 
initiated the team's concern in this area (see section 6.1).



6.1 Quality Assurance Program Overview

The inspection team reviewed the licensee's quality assurance program 
for the service water and component cooling water systems to determine 
its effectiveness. The team used the vertical review approach which 
examined the quality assurance interface with various departments 
across organizational boundaries and selected modification package 
MFI-00682-87, which replaced the safety injection pump seal water 
coolers and associated 0GW piping, as a sample of_ the quality 
assurance review involving more than one department. Other 
departments and functions examined included engineering, purchasing, 
materials, nondestructive examination and welding, maintenance, test 
and performance, records management, technical support, and the 
Station Nuclear Safety Committee.  

In addition, the team reviewed selected documents and packages that 
were related to the service water, CCW, and other engineered safety 
system to verify general quality assurance program performance. A 
list of the materials reviewed is provided in Appendix A.  

From the review of the documents and packages and from interviews 
conducted, the team generally believed that the quality assurance 
program was effective, the inspected quality assurance areas were 
c omprehensive, and the requested procedures and materials appeared to 
be complete and in good order. However, the team did identify one 
issue relating to the service water system which appeared to have 
significant safety implications. Two other issues were identified in 
the maintenance and in-service inspection areas that appeared to be 
receiving inadequate management attention.  

For these three issues described in the following sections, quality 
assurance personnel identified safety significant technical concerns 
and initiated requests for corrective actions as indicated in 
Surveillance Reports and Field Engineering Requests. However, the 
responses to their requests for corrective actions or evaluations were 
incomplete, untimely, or delayed well beyond the due dates. The team 
attributed these shortcomings to a lack of effective management 
attention, and to the absence of an effective quality assurance 
tracking system to follow such requests to timely closure. The lack 
of management attention and responsiveness to quality deficiencies 
that are of safety significance is of particular concern because this 
was previously identified during a NRC inspection conducted by the 
Quality Assurance Branch (Inspection Report No. 50-247/87-16).  

6.1.1 Repair of Cable Splices for Service Water Pumps 23 and 24 

Modification package ESG-82-10199-80, Revision 1, was approved in 1982 
for installation of an additional hard-wired alternate power source 
for the service water pumps to upgrade the independent safe shutdown 
system. Installation of a power feed from Unit 1 required a different



cable splice arrangement in manhole 21. However, the modification 
package did not contain any documentation or installation instructions 
for the splices. Neither quality assurance nor quality control 
personnel were involved in the, development or approval for splice 
installation procedures or inspection of the procedures during the 
actual installation. The team determined that these splices had 
failed energetically on at least three occasions since they were 
modified.  

The team considered that the licensee did not take .timely corrective 
action after the Quality Assurance and Field Engineering Departments 
made requests to upgrade the 12 splices for service water pump 23.  
These splices are located in yard manhole 21. The team was concerned 
with the safety impact of the pumps continued operation since 1985, 
when the problem occurred, and the lack of corrective actions either 
taken or planned. The team reviewed the following documents, which 
outline the sequence of events pertaining to the splice problem:

1. Surveillance report 85-SR-R4, dated April 26, 1985, addressed 
correction of a short circuit and a ground on the feeder for 
service water pump 23. Field Engineering Request 86-171, dated 
August 11, 1986, stated that service water pumps 23 and 24 
tripped in April 1985 due to short circuits in the bolted-type 
splices in manhole 21. This manhole was flooded when the fault 
occurred.  

2. A May 9, 1985, Electrical Engineering Department memorandum to 
technical support concluded that the failure of that splice was 
related to the method of installation and not the design. The 
Engineering Department recommended that any future repairs or 
replacements of the joints be performed by personnel experienced 
in this specific type of installation. The memorandum further 
stated that no special "pedigreed"' material would be specified 
since this would undercut the confidence inthis design on the 
Consolidated Edison system.  

3. Surveillance Report 86-SR-456, dated August 7, 1986, indicated 
that a maintenance investigation found two shorted feeder cables 
for service water pump 23 in manhole 21 and that water was found 
in the splices. Quality assurance requested that an engineering 
evaluation be performed on the quality of the splices and that 
the existing splices be replaced with a "crab joint" type as soon 
as possible. The report also indicated that manhole 21 was too 
congested for maintenance and for adequate separation of cables.  

4. Field Engineering Request 86-171, dated August 11, 1986, stated 
that service water pump 23 tripped due to electrical short 
circuits in two of the feeder cables to the motor, and that 
manhole 21 was flooded when the short circuit occurred. The 
Field Engineering Request further proposed to replace the 12 
splices for service water pump 23 and 24 with "crab joint" type 
splices no later than September 12, 1986.



The team was concerned with the licensee's level of confidence in the 
splices. Specifically, the team noted the lack of a thorough investigation 
to determine the root cause of the splice problem, addressing, for example, 
water infiltration and cable separation aspects of the current design. The 
modified splice consisted of a three-way bolted connection that was 
subsequently taped for insulation and to prevent water intrusion. The 
joint used cables of two different sizes and contained a crotch which was 
difficult to tape. The previous joints had been in-line with two cables of 
the same size which is considerably easier configuration to tape and seal.  

Despite the requests made by the Surveillance Reports and Filed Engineering 
Requests, the licensee did not perform a timely evaluation of this 
recurring splice failure problem. The congested condition of manhole 21 
described in 86-SR--456 had not been addressed by management nor had the 
responsible engineering discipline assessed maintenance and cable.  
separation concerns.  

The service water system design was particularly weak in this area. For 
example, all six pump power feeders passed through the manhole, with each 
pump having six splices in its feeder cables within the manhole. A related 
Appendix R change required manhole 21 to be filled with sand in lieu of 
achieving required circuit separation in case of a fire. This action 
negated the function of the sumnp installed in the manhole by no longer 
allowing access to the sump to pump out infiltrating water. This action 
also minimized the water volume which could enter the sumnp without 
submerging the cables and splices, thus jeopardizing electrical separation 
in this critical area. Notwithstanding design features, such as water tight 
seals on conduits entering the manhole underground, the team observed 
standing water in the manhole up to the level of the sand.  

Adequate resolution of the adequacy of the service water pump power cable 
splices. and circuit separation was of concern to the team (Observation 
247/88-200-16).



Response to Observation 247/88-200-16

Section 4.1 

1 . Modification ESG 82-10199-80, issued as a class A, I-E document 
provided for the alternate safe shutdown capability for unit 2 by 
providing power from Unit 1. This required the introduction of three 
way splices into manhole 21. Review of the installation package, 
NP-82-05101, indicates that the installation was per class A, IE 
requirements. The three way splices were class IE which used 
applicable commercial grade components.  

When the Service Water Pump cable splices were replaced most recently 
(1988), no Class "A" supplier was available and new crab joints were 
again procured commercially. For these splices, however, significant 
testing and engineering analysis were performed prior to the 
installation. This testing/analysis qualified the splice assembly for 
a period of greater than one year. Additional testing is now being 
performed to further define the qualified. life of the assembly. In 
addition, significant testing and inspections were performed prior to 
the 1988 installation to verify the dimensional correctness and 
material attributes of the splice assembly. It should also be noted 
that the installation of the assembly was performed with complete, 
written instructions and QC inspections.  

In 1985 a power failure occurred which was traced to a three way 
splice. A root cause analysis of this initial failure concluded that 
the cause. was due to a lack of abrasion of the insulation coincident 
with the omission of adhesive during splice fabrication. These 
errors enabled water to travel between the hand-applied tape and cable 
insulation. As a result of this investigation all three way splices 
(a total of twelve) were replaced. This action was taken due to the 
cause of the failure since it was recognized that similar workmanship 
deficiencies could exist in other three-way splices.  

Immediately subsequent to the above event a second failure occurred.  
This failure was traced to a power feeder in a location remote and 
unrelated to any splice. The cause of the failure was localized 
overheating resulting from steam leakage from a duct used for freeze 
protection. The steam supply was isolated and the affected cable 
replaced.  

Both the cable repair and splice repair were handled as class "A", IE 
procedures. The maintenance work requests and work packages reflect 
this fact.



In 1986, a third power failure occurred which was again traced to a 
three way splice. As was the case in 1985, this failure was also 
traced to a lack of adhesive. At this time the Electrical Engineering 
Department recommended using a three way splice of different design 
which would not be susceptible to craft workmanship. The recommended 
alternate, known as a "1crab"T joint, was believed to be technically 
superior but was not available as a class A/IE component; the vendor 
was lacking a nuclear grade Quality Assurance program.  

We believe the concerns expressed in this item have been- very 
comprehensively addressed in the 1988 crab joint installation. The 
following controls were in place for this installation.  

o A meeting with the splice installers was conducted in advance of 
the installation to fully acquaint them with our applicable Class 
"A" procedures.  

o Several sample splice assemblies were fabricated by the 
installers with QC involvement to further acquaint all involved 
personnel with the installation/quality requirements.  

o Detailed work step lists were utilized for the complete splice 
installation.  

o The work step lists included numerous QC hold and witness points.  

2. The repairs to the three way splices in 1985 and 1986 were made per 
investigative check and step lists in accord with the IP-2 Quality 
Assurance Program, CI-240-l. QC notification is required at the start 
and completion of the effort. U 'se of skilled in-house craft personnel 
is consistent with the Quality Assurance Program Plan.  

3. The comments in this section of the report apparently stem from the 
use of the simplified procedure discussed in 2 above; for a like 
in-kind replacement, the number of QC check points is minimal.  
Reliance is placed upon the post-maintenance test that is subsequently 
performed and the usual routine nature of the effort. In this 
instance, the additional precaution was taken of provi ding Quality 
Assurance Surveillance. The sensitivity of the installion to craft 
skill was not fully recognized.  

We do not concur that corrective actions for the manhole were not 
timely. The recommendations contained in the Surveillance Report 
coincide with those made previously by Electrical Engineering albeit 
for different reasons, i.e. the susceptibility of the old design to 
craft error. Installation of the improved design at an earlier date 
was not possible since only a commercial source was available. The 
Quality Assurance issue had not been resolved.  

The 1986 three-way splice installation was surveilled by a Quality 
Assurance Engineer who was highly qualified for this effort. He had 
extensive education and prior experience in this technical area.  
Nevertheless, significant improvement was achieved in the 1988 crab 
joint installation by the use of procedures (Work Step Lists) and 
extensive quality planning, including QC Hold Points, as described in 
the first paragraph of item 2, above.



Section 6.1.1 

The document referenced in this section, ESG-82-10199-BO, Revision 1 
represented the Engineering package for the plant modification. This 
document is then taken by plant personnel and translated into procedures 
and work step lists for implementation. It is at this point that QC/QA 
becomes involved. The Work Package MP-82-05101 contains the documentation 
demonstrating Quality Control involvement. Installation procedures were 
forwarded to the plant in a separate document. ESG-82-10199-80, Revision 1 
does identify the classification of the project as class A/IF and defines 
the testing requirements. MP-82-05101 demonstrates QC involvement in the 
modification.  

With respect to the timeliness of corrective action Electrical Engineering 
had already taken the following actions prior to the time of the 
inspection.  

1. In 1985, after the first splice failure, modification of the original 
three-way splice was recommended.  

2. Development of a special crab joint for this application was initiated 
in 1985.  

3. In 1986,. with the second failure, although the crab joint was 
recognized as a superior design, it could not be installed since 
Quality Assurance issues were not yet resolved. Since considerable 
data was available due to prior acceptable use of the original three 
way splice within the Con Edison System, a decision was made to 
continue with the original splice until the qualification issue had 
been resolved.  

4. The above actions were taken in advance of the QA Surveillance report 
as evidenced by documentation on file within Con Edison.  

5. The long term fix requires relocation of the crab joint out of manhole 
21.  

6. If the apparent fabrication problems had been corrected after the 
first failure, the original three way splice was an acceptable class 
A/I-F installation.  

The congested condition of the manhole has been addressed by management.  
Analysis and inspections have confirmed adequate cable separation. There 
is little need for preventive maintenance in the manhole; the equipment is 
passive and qualified for the manhole environmental conditions. The 
presence of sand and use of arc proof tape drastically reduce the 
separation distance between the cables.



Observation 247/88-200-17, Component Cooling Water Heat Exchanger Chemical 
Addition Flange 

During the system walkdown the team noticed that the chemical addition 
flange for the CCW expansion tank was not secured because its four bolts 
and nuts were loose. The team considered the unsecured chemical addition 
flange to be a system functional problem because the system directly 
interfaces with radioactive systems, and is designed to be a secondary 
containment barrier that isolates when high radioactivity is detected to 
prevent its release to the environment. Discussions with the licensee 
revealed that* this condition existed for some time and chemistry 
technicians failed to secure the flange after chemical additions because 
thev were unaware of this important feature of the CCW system. The 
licensee addressed the problem by adding a step to their chemical addition 
procedure requiring that the flange be secured. The team was concerned 
with two aspects of this discrepancy: 

1. This problem existed for what appeared -to be a long time, and as a 
result, an important design feature of the CCW system had been 
defeated. This was not withstanding the fact that the automatic 
air-operated isolation valve was located in the vent path in very 
close proximity to the chemical addition flange, which should have 
provided information to the technicians that the system had an 
isolation feature.  

2. The team was concerned that a mistake by one individual (in failing to 
secure the chemical addition flange) caused subsequent individuals to 
repeat the mistake. The team acknowledged that mistakes by even the 
most qualified and conscientious individuals will be made. However, 
at the same time, a single mistake by one individual should not cause 
other qualified personnel to repe at the initial mistake.  

The team was concerned that this problem may exemplify a lack of a 
questioning attitude towards and sensitivity about potential problems by 
some technicians within the licensee's organization. (observation 
247/88-200-17).



Response to Observation 247/88-200-17

The inspection report is correct in the factual report of the incident.  
The chemical addition flange bolts were not tightly secured and the blind 
flange was loose. We attribute this condition to an absence in the 
procedure for a requirement to maintain the blind flange tightly secured.  

Absent this requirement, we do not believe that the chemistry group would 
be sensitive to the fact that the Component Cooling Water Loop is an 
extension of Containment. The presence of the automatic air-operated valve 
by itself does not highlight this fact. Furthermore, without a procedural 
requirement for securing the blind flange we are unable to infer that there 
was any error or lack of sensitivity on the part of personnel either by one 
individual or several.  

We believe that the error was confined to the procedural omission. To 
address this specific incident the procedure has been revised to include 
this requirement and the importance of this requirement identified. To 
preclude generic problems of a similar nature the chemistry section has 
taken two initiatives which are: 

1. Determine whether other chemistry procedures have the potential to 
adversely impact other nuclear safety systems, and 

2. to address restoration of chemistry impacted systems to the "as found" 
condition and to assess the acceptability of the "as found" condition.



Observation 247/88-200-18, Service Water System Technical Specification 

10 CFR 50.36(c) (2) requires that the technical specifications include 
limiting conditions for operation which constitute the lowest functional 
capability or performance level of equipment required for safe operation of 
the facility. The team considered that the Indian Point Unit 2 technical 
specifications did not meet thi s requirement with respect to the 
nonessential service water system, and that the licensee should propose 
appropriate limiting conditions for operation (observation 247/88-200-18).  

Response to Observation 247/88-200-18 

Section 4.3.2 

The comment in the Inspection Report is correct. The absence of a 
Technical Specification covering the non-essential header is an oversight 
from the initial days of plant operation. A Technical Specification 
amendment request will be submitted before the end of the year to reflect 
the necessity of maintaining two pumps on the non-essential header 
operable. The amendment will include an appropriate limiting condition 
when only one pump is operable.  

Until the amendment is issued by the NRC, the plant has administratively 
imposed a restriction on the operation of the non-essential header to 
reflect the need to have two pumps on the non-essential header available.



Observation 247/88-200-19, Preventive Maintenance Program

The team reviewed the preventive maintenance area at Indian Point Unit 2 to 
examine internal requirements and to determine the adequacy and extent of 
the program. The team found that the licensee had developed various 
preventive maintenance initiatives over the years encompassing such areas 
as rotating equipment, lubrication, breaker, and motor-operated valve 
inspections. The team found that the preventive maintenance program at 
Indian Point Unit 2 lacked coordination and was not being implemented in 
accordance with Maintenance Administrative Directive MAD-17, Preventive 
Maintenance Procedure, dated February 18, 1986. For example, MAD-17 
assigned the scheduling of preventive maintenance to a Project Management 
Specialist who directly reported to the Manager of Projects and Planning.  
However, the lubrication program was being scheduled by the Maintenance 
Department rather than by the Project Management Specialist. The team 
found, through interviews with the managers of the Maintenance and the 
Projects and Planning Departments, that the licensee had' discontinued 
implementation of the MAD-17 directives for the maintenance program 
following an organizational change during 1986. The team was concerned that 
implementation of a program which is inconsistent with the program 
description may lead not only to loss of accountability for program 
implementation but also may result in inadequate management attention to 
problems in the preventive maintenance program (Observation 247/88-200-19).



Response to Observation 247/88-200-19 

Section 4.4 

The Indian Point Preventive Maintenance Program is currently being updated 
as a result of a Maintenance Self Assessment. Various predictive 
maintenance techniques are to be included in the new program. Included 
will be vibration analysis and trending, lube oil analysis and trending and 
equipment performance analysis and trending. Preventive maintenance 
activities conducted by Maintenance, Test and Performance, I & C and others 
will be consolidated into one central program.  

A new document is to be prepared to consolidate and coordinate these 
activities. This document will assign scheduling and coordination of PM 
activities to a single individual who will report to the Manager of Projects 
and Planning. In addition it will address the mechanism for reporting 
overdue PM's to the Maintenance Manager for his approval.



Observation 247/88-200-20, Service Water Strainer Preventive Maintenance 

The service water strainer vendor, Zurn Manufacturing Company, recommended 
periodic strainer gear lubrication as well as mechanical refurbishment of 
the strainers. The licensee had written maintenance procedure MP-14.81, 
"Preventive Maintenance For Service Water Zurn Strainers Including Strainer 
Cleaning Anc6 Maintenance - Series 596," to implement the recommended 
maintenance on the strainers. However, the team -learned through 
interviews with the planning and projects group that the licensee decided 
to discontinue the preventive maintenance on the service water strainers 
because of the frequency and extensive nature of their corrective 
maintenance work. The licensee stated that the work being performed on the 
service water strainers more than compensated for performing the preventive 
maintenance. The team disagreed with this approach, considering the 
licensee's discontinuation of preventive maintenance as unwarranted and 
unjustified in light of past and present problems with the service water 
strainers. Instead, the team felt that the licensee was in effect 
perfornting the intent of preventive maintenance on the service water 
strainers, then they should take credit for performing the preventive 
maintenance or portions of the preventive maintenance, rather than 
cancelling the preventive maintenance. Additionally, the team noted that 
the increased frequency and extent of the corrective work should have led 
the licensee to question the frequency and extent of the preventive 
maintenance for the Zurn strainers. Preventive maintenance based on the 
manufacturer's recommendations, and justified through equipment performance 
history should, be considered for incorporation in the preventive 
maintenance program (Observation 247/88-200-20).



Response to Observation 247/88-200-20 

Paragraph 4.4.1 

It would appear that the preventive maintenance issue is a question of 
semantics rather than an overt ommission of preventive maintenance 
measures. We believe that the 'inspection report acknowledges that the 
maintenance was performed albeit as corrective maintenance.  

We concur that the amount and frequency of corrective maintenance is 
excessive. Furthermore it would appear the manufacturer's recommended 
preventive maintenance is either insufficient or a more deep-rooted problem 
exists. For this reason, Engineering is evaluating a longer term solution 
to strainer clogging. This evaluation is part of a service water system 
improvement modification which specifies the installation of two new dual 
flow traveling screens to replace the existing screen system. The dual 
flow design eliminates debris carryover thus reducing debris loading of the 
strai4ners.



Observation 247/88-200-21, Tracking Program for Calibration of 
Safety-Related Instruments Not Covered by the Technical Specifications 

Section 4.4.2 

The team also found that the licensee did not have an effective program for 
tracking the calibration status of safety-related instruments not covered 
by surveillance procedures. The team was informed that each instrument is 
routinely calibrated once every two years. However, the team found that no 
calibration had been performed for the instruments covered by preventive 
maintenance packages 83 and 1350 since October 19, 1984 and January 26, 
1984, respectively. The team was later informed by t he licensee that there 
were many safety-related instruments for which calibration status could not 
be established because of problems encountered with implementation of a new 
computerized tracking system. The team was informed that the licensee was 
working to resolve many software-related problems with this computer 
program and that this effort was expected to be completed by April 1988 
(Observation 247/88-200-21).  

Section 5.4 

The team considered that a review of the calibration program was needed due 
to the number of late calibrations. A nontechnical specification 
safety-related instrument calibration program needs to be formed to better 
control calibrations (Observation 247/88-200-18). The licensee apparently 
did not incorporate PRA into the surveillance or the preventive maintenance 
program.  

Response to Observation 247/88-200-21 

There are many instruments which are not included in the Technical 
Specifications. As stated in the report there have been delays in 
calibration due to the lack of an adequate tracking program. A computer 
program which will alleviate the problem has been developed.



Observation 247/88-200-22, Inservice Testing Program for Pumps

5.1.1 Pump Testing 

ASME Section XI, Subsection IWP-ll00, provides the requirements for 
in-service testing of Class 1, 2, and 3 centrifugal and displacement type 
pumps. These rules apply to pumps installed in light-water cooled nuclear 
power plants that are required specifically to shut down a reactor or to 
mitigate the consequences of an accident. The results of these tests *are 
used to assess the operational readiness of the pumps during their service 
life.  

The team reviewed the testing procedure for the component cooling pumps, 
PT-Q30 Component Cooling Pumps, Revision 1, dated December 12, 1986, and 
the auxiliary component cooling pumps, PT-Q31 Auxiliary Component Cooling 
Pumps, Revision 1, dated December 23, 1986. The team evaluated the IST 
program and selected results for the CCW system components to determine the 
system's ability to perform design functions, as well as to determine if 
ASME Section XI requirements were met. The team identified the following 
concerns regarding the 1ST program for pumps (Observation 247/88-200-22): 

1. Although, the auxiliary component cooling pumps were being tested 
periodically, the tests were performed with the component cooling 
water pumps in operation. The flow path is such that the auxiliary 
component cooling water pumps act as booster pumps, increasing the 
existing CCW discharge header pressure to supply the cooling for the 
recirculation pump motor enclosures. After an accident that included 
loss of off-site power, the component cooling water pumps would not 
operate. During such a design basis condition, the auxiliary 
component cooling pumps would become the* sole supply of cooling water 
to the recirculation pumps inside containment. Therefore, the 
auxiliary component cooling pumps should be tested with the CCW pump 
secured to ensure that they would function during the accident 
conditions described.  

2. The shaft-driven recirculation water pumps, which supply cooling water 
flow to the three safety injection pump shaft and motor bearings, were 
not included in the 1ST program. Although the licensee's procedures 
specified testing for the safety injection pumps under the 1ST program, 
such testing only provided incidental evidence of proper operation of 
the shaft-driven recirculating water pumps by monitoring bearing 
temperatures. The specific performance characteristics of the shaft 
driven pumps were not measured. In fact, with the motor-driven CCW 
pumps in operation, as required by the test, no conclusions could be 
made regarding the operability of the shaft-driven PUMPS.



Immediately after LOCA, the safety injection-recirculation water pumps 
are needed to supply cooling water to the safety injection pumps 
because the component cooling water pumps are not automatical 'ly 
sequenced into operation until the recirculation phase of the LOCA.  
The shaft-driven recirculation water pumps should be tested under this 
condition to assure the safe operation of the safety injection pumps 
under design-basis conditions. The teamn considers that the 
shaft-driven pumps should be included in the IST program and be tested 
to ensure that they provide cooling water flow to the safety injection 

pumps.



Response to Observation 247/88-200-22

Section 5.1.1 

1. The inspection report notes that the Auxiliary Component Cooling water 
Pump is tested periodically with the Component Cooling Water pumps in 
operation. The report also states that, in the event of an accident 
which included a loss of off-site power the Component Cooling Water 
pumps would not operate. This latter statement is incorrect. The 
Component Cooling Water pumps are not automatically sequenced onto the 
diesel as under the worst circumstance, they are not required until 
the recirculation phase, approximately 30 minutes into the LOCA 
accident scenario. At that time, actuation of the recirculation 
switch automatically activates the Component Cooling Water pumps which 

have been previously loaded onto the diesel.  

It is correct that prior to the recirculation phase, the Component 
Cooling Water pumps would not be running, and, cooling of the 
recirculation pumps, while in standby, would be accomplished by the 
Auxiliary Component Cooling Water pumps. On this basis, we will 
include testing of the auxiliary pumps within the Section XI pump test 
program. Testing will be performed with the Component Cooling Water 

System not functioning.  

2. We agree that the shaft driven recirculation pumps mounted on the SI 
pumps should be included in the Section XI pump test program. We 
are unable to concur as to the necessity of not operating the 
Component Cooling Water System at the time of the test. The shaf t 
driven pumps perform their safety function both with and without the 
Component Cooling Water pumps operating. There is no need to test 
both configurations. We have confirmed by calculation that the shaft 
driven pumps are capable of performing their safety function without 
the assist of the Component Cooling Water System. Therefore the test 
will be confirmed during normal operation with the Component Cooling 
Water System in operation.



Observation 247/88-200-23, In-Service Testing Program for Valves 

The team reviewed service water pump test procedure PT-Q26, Service Water 
Pumps, Revision 2, dated July 2, 1987, as well as the in-service testing 
program for pumps and valves. The team raised the following concerns 
regarding the 1ST program's classification and inclusion of valves 
(Observation 247/88-200-23).  

5.2.1 Classification of Manual Valves 

ASME XI, Subsection IWV-2100, defines active valves as those which are 
required to change position to accomplish a specific function. The team 
noted that six manually operated valves (SWN-29, SWN-30, SWN-31, SWN-32, 
SWN-38, an6 SWN-39) listed in the Indian Point Unit 2 1ST Program were 
classified as Categorv B-passive. No testing is required for Category 
B-passive valves according to ASME XI, TAble IWV-3700-l. However, these 
valves isolate the essential service water header from the nonessential 
header. The operating procedures require that they be repositioned when 
the licensee shifts essential headers. Therefore, they change position 
(open or close) to perform a specific function. If any of these valves fail 
to operate~ when the essential and nonessential service water headers are 
shifted, the plant would be in an unanalyzed condition. Accordingly, these 
manually operated valves should be reclassified as Category B-active and 
should be tested in accordance with ASME Section XI requirements.  

Additionally, the team noted that the Indian Point 2 1ST program was 
incomplete in that numerous manual valves were not incorporated. For, 
example, eight manually operated valves (SWN-4, SWN-5, SWN-6, SWN-7,.  
SWN-70, SWN-27, SWN-27-1 and SWN-70-l), which isolate the essential header 
from the nonessential header and have to be closed (or opened) when the 
designation of headers changes, were not included in the program. These 
valves should be classified as Category B-active and listed in the 1ST 
program.  

5.2.2 Check Valve Inclusion in the Indian Point Unit 2 1ST Program 

The team also noted problems with the licensee's treatment of check valves.  
ASME Section XI, Section IWV-2000, Categories of Valves, defines as 
Category C those valves which are self-actuating in response to some system 
characteristic, such as flow (e.g., check valves). Section IWV-3520 
provides specific requirements for the testing of check valves.  

Three of the six service water pumps have been replaced with Aurora service 
water pumps by facility modifications. The Aurora pumps require bearing 
cooling water supplied through two check valves as shown in Drawing 
A208386-05, Detail "X". One check valve is normally open and the other is 
normally closed. Screen wash water normally flows through the open check 
valve to supply cooling water to the Aurora pump shaft bearing. The screen 
wash system is not seismic water to the Aurora pump shaft bearing. The



screen wash system is not seismic Category I. During a seismic event, the 
screen wash system may be lost; thus, the normally closed check valve is 
designed to open, allowing cooling water flow, and the normally open check 
valve is designed to close, to isolate the nonseismic piping. The team 
conside 'rs these check valves to be Category C - active; therefore, they 
should be included in the IST program.  

instrument air check valve IA-20 isolates the instrument air system from 
the station service air system. As discussed in report section 2.2.1.1, 
this valve performs an active safety function. The team considers that 
check valve IA-20 and similar check valves are Category C-active. They 
should be included in the 1ST program.  

The IST program is described in Corporate Instruction CI-240-l, "Quality 
Assurance Program For Operating Nuclear Plants." The licensee informed the 
team that the safety assessment group determines if a valve is to be 
included in the 1ST program. At the time of the inspection, the analvsis 
used to make such a determination could not be located by the licensee.  
The team considers that a comprehensive review of the entire 1ST program, 
including the basis for the requirements for including or to including a 
valve in the program, is needed by the licensee. This review should 
include all plant safety-related systems under the scope of ASME Section 
xi.



Response to Observation 247/88-200-23

Section 5.2.1 

This section identifies several manual valves (SWN-29, 36, 31, 32, 38, 39, 
4, 5, 6, 7, 70, 27, 27-1 and 70-1) which serve to isolate one service water 
header from the other header. Some of these valves were referenced in the 
IP-2 as Category B-passive; others were not referenced at all.  

The contention of the inspection report is that due to the function of the 
valves, thev' all should be classified as Category B-active.  

Neither the Chapter 14 FSAR accident scenario nor the Emergency Procedures, 
with the exception of SWN 6 and 7, identify or take credit for manipulation 
of the above valves. Therefore, these valves had been considered as used 
for maintenance only and thus were excluded from ASME Section XI IST 
requirements per IVV-1200.  

Despite the lack of specific identification in the applicable procedures, 
it is recognized that the licensing basis for IP-2 as expressed in 
other chapters of the FSAR requires that the plant design accommodate a 
single passive failure during the recirculation phase of the accident 
scenario. Furthermore, recent evaluations relative to the effects of a 
seismic event do require isolation of non-seismic interties to the seismic 
headers of the Service Water System.  

To accomplish these two objectives may require manipulation of the above 
valves as well as others. Therefore, we are evaluating the need f or a 
reassessment of valve classification in view of the above requirements.  

Section 5.2.9 

We regard the licensing basis of IP-2 which considered check valves as 
passive devices to override the requirements of article IWV-2000 of ASME 
XI. These valves were classified as "passive" during the design and 
construction of IP-2 and that is is "impractical" per the provision of 10 
CFR 50.55 a(a) (2) (g) to impose an "active" classification during operation.  

Nevertheless we have committed to an evaluation of the risk associated with 
the application of check valves in the design of IP-2 in our response to 
Observation 247/88-200-07. Our actions in response to this issue are 
stated therein.



Observation 247/88-200-24, Probabilistic Risk Assessment Review 

The team incorporated aspects of probabilistic risk assessment (PRA) into 
the inspection. This was' accomplished by using the "PRA Applications 
Program Guidance," developed specifically for Indian Point Unit 2 by EG & 
G. The PRA guidance states that the service water system and CCW system 
are ranked second and third, respectively, in their importance to plant 
safety. The components listed in the PRA guidance are those that cause at 
least 95 percent chance of a system's failure.  

The PRA guidance lists two valves of major importance in the CCW system, 
CCW-734A and -734B. These manual valves supply CCW to the safety injection 
pumps and the residual heat removal pumps. Although they are normally 
locked open, the PRA guidance states that failures of these valves (such as 
disk to stem separation, vibrating or drifting closed, and plugging) would 
make the systems ineffective in mitigating an accident. The team noted 
that these valves were not in the 1ST program; however, they do not 
necessarily need to be included in the program per the ASME Code. ASME 
Section XI, Section IWV-1200, states that valves used only for maintenance, 
such as CCW-734A and -734B, are exempt from testing.  

The team determined that there was no preventive maintenance performed on 
these valves to verify their physical condition and that some type of test 
or maintenance should be performed on them since they are important to 
system reliability (Observation 247/88-200-24).  

Service water manual valves SWN-31 and SWN-32 are listed as of major 
importance in the PRA guidance because they supply service water to the CCW 
heat exchangers. One valve is normally open and the other is normally 
shut. Although these valves are listed in the 1ST program, the licensee 
determined that they were passive and, therefore, no testing was required on 
these valves. Nor had the licensee established a preventive maintenance 
program for these valves. Valve failures could render the CCW system 
ineffective. As noted in section 5.2 of this report, the team considered 
that these valves were improperly categorized by the licensee.



* V

Response to Observation 247/88-200-24 

Section 5.4 

This section attempts to highlight the importance of four valves which are 
categorized as "passive" by ASME Section XI. Admittedly, if the valves 
were to fail in the wrong position, system performance would be drastically 
affected.  

However the inspection report provides no data concerning the probability 
of such an event. This information is essential to determine whether the 
postulated failures are even credible. These valves will be considered for 
inclusion in the ASME Section XI program if they are found to be "active" 
valves pursuant to the discussion in the response to Observation 
247/88-200-23.


