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Boyce H. Grier, Director 
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Region 1 
U. S. Nuclear Regulatory Commission 
631 Park Avenue 
King of Prussia,. Pennsylvania 19406 

Subject: I. E. Bulletin 
80-24 

Dear Mr. Grier: 

This is in response to your request for information and 
action concerning I. E. Bulletin No. 80-24, "Prevention of Damage 
Due to Water Leakage Inside Containment (October 17, 1980 Indian 
Point 2 Event)". Please be advised that the conduct of review and 
preparation of this report was performed by approximately 10 
people utilizing approximately 130 man-hours. Corrective actions, 
which included installation of new equipment and surveillance 
testing, were initiated soon after the Unit 2 incident and the 
receipt of Information Notice 80-37. There is no separate estimate 
of man-hours for the corrective action as they were performed in 
conjunction with other routine plant maintenance during the October 
1980.turbine outage.  

Very truly yours, 

Resident Manager 

SLM/bam 
Attachment 

cc: Director, Nuclear Regulatory Commission .  
Office of Inspection and Enforcement 
Washington, D. C. 20555 jpi ' 

Resident Inspector T. Rebelowski 

State of New York) 
County of Westchester) ss' 

On this 5th Day of January, 1981, before me personally app NNE B.dBNNEN ft Salvatore S. Zulla, to me known and known to me to be the pe rsoHA~ B OM Notiary ~un lic, State of New Yorf gigned the above letter. r o 6104 ethstrCut 8 10220 1 N.4594 escetrCut



1. Provide a sunmmary description of all open* cooling water systems present inside 
containment. Your description of the cooling water systems must include: 
(a) Mode of operation during routine reacto r operation and in response to a 
LOCA; (b) Source of water and typical chemical content of water; (c) Materials 
used in piping and coolers; (d) Experience with system leakage; (e) History 
and type of repairs to coolers and piping-systems (i.e., replacement, weld, 
braze, etc.); (f) Provisions for isolating portions of the system inside 
containment in the event of leakage including vulnerability of those isolation 
provisions to single failure; (g) Provisions for testing isolation valves 
in accordance wi th Appendix J to 10 CFR 50 (h) Instrumentation (pressure, 
dew point, flow, radiation detection, etc.) and procedures in place to 
detect leakage; and (i) Provisions to detect radioactive contamination in 
service water-discharge from containment.  

*An open system utilizes an indefinite volume, such as a river, so that leakage 
from the system could not be detected by inventory decrease. In addition, a 
direct radioactive pathway might exist to outside containment in the event 
of a LOCA simultaneous with a system leak inside containment. A closed system 
utilizes a fixed, monitored volume such that leakage from the system could 
be detected from inventory decrease and a second boundary exists to prevent 
loss of containment integrity as a result of a system leak inside containment.  

Response 

The service water system flow diagram, which includes the service water supply 
in containment, is attached as Figure 1. Outside the containment, in the 
valve penetration area, the header divides up and supplies each of the five 
fan cooler units.  

For each fan cooler unit there is an inlet containment manual isolation valve 
(SWN-41) followed by a relief valve-CSWN-42) and a manual drain valve (SWN-43) 
The-water then flows through the containment penetration and to the fan cooler 
header supply. The main part of the flow is through the eight U-tube type 
cooler assemblies in the main cooler section. Upon exiting from the main 
cooler, the water discharges through the containment penetration and through 
the outlet containment manual isolation valve (SWN-44). Downstream of 
valve (SWN-44) the flow combines with the other four fan cooler units and 
flows through a parallel combination of temperature controlled valves and 
a manual bypass, the normal flow being through TCV-1103 which is controlled 
by the ambient containment temperature. Normally TCV-11O4, TCV-llOS and 
.the manual bypass are closed. Upon a LOCA initiation the only change that 
occurs to the service water system affecting containment is that TCV-1104 
and TCV-1105 will automatically open to provide the maximum cooling flow 
through all the fan cooler units.. The flow then discharges into the 
discharge canal and into the Hudson River.  

On the main cooler inlet supply a separate supply is diverted to the fan 
cooler unit motor cooler section. The flow passes through an inlet valve, 
through the cooler, through an outlet valve, through the containment pene
tration and through the containment manual isolation valve (SWN-71). The 
flow then combines with the motor cooler returns from the other four 
coolers and discharges into the discharge canal.



On the main cooler outlet, downstream of the containment penetration, a 
separate-flow is diverted through a containment manual isolation valve 
(SWN-51) which then combines with the same flows from the other four fan 
coolers and passes through a mixing nozzle. The flow then passes through 
two series arranged. radiation detectors (RE-lE and 23) and into the dis
charge canal. These radiation detectors, which are a scintillation type 
detector, are located in a separate cell in the primary auxiliary building.  
These detectors provide direct indication in the control room.  

Isolation of each fan cooler unit may be accomplished by closing manual 
valves SWN-41, SWN-43, SWN-44, SWN-51, SWN-71 and SWN-72 all of which are 
located in the valve penetration areas outside containment. These valves 
comply with 10 CFR 50 for containment isolation valves. The testing of 
containment isolation valves is performed in accordance with Appendix J of 
lOCFR50.  

The source of water for the open cooling system for the fan cooler units in 
containment is the Hudson River. Table I summarizes the chemical analysis 
which was obtained from page 4-7 of the Indian Point 3 Environmental Report, 
'Supplement 2, submitted to the AEC on September 7, 1972 by Con Edison.  

The material used for the service water supply piping to the fan cooler 
units in containment is a cement lined Type A-53, Grade B seamless carbon 
steel pipe. The inlet and outlet connections to the main cooler units 
consist of 90/10 Cupro-Nickel Alloy No. 706. The individual headers and 
the tubes in the main coolers are cupro-nickel. The motor cooler units 
inlet and outlet cement lin ed steel pipes are flanged to stainless steel 
isolation valves which are flanged to monel flexible hoses. These hoses 
are connected to the inlet and outlet connections of the motor coolers 
which consist of cupro-nickel headers and tubes.  

Service water system leakage in containment and the type of repairs initiated 
are documented on Table II. The size of leaks have not been documented-but 
they have been of a minor nature that has not affected or jeopardized plant 
operation. The various leaks identified 4.n 1980 were mostly due to excessive 
system cycling during extensive testi *ng of the fan cooler units during the 
October 1980 outage as a result of the service water incident on Unit 2.  

The instrumentation and the procedures to detect leakage are discussed in 
item 2d.



2. For plants with open cooling water systems inside containment take the following 

actions: 

a.. Verify existence or provide redundant means of detecting and promptly 
alerting control room operators-of a significant accumulation of water 
in containment (including the reactor vessel pit if present).  

b., Verify existence or provide positive means for control room operators 
to determine flow from containment sump(s) used to collect and remove 
water from containment.  

C. Verify or establish at least monthly surveillance procedures, with 
appropriate operating limitations, to assure plant operators have 
at least two methods of determining water level in each location where 
water may accumulate. The surveillance procedures shall assure that at 
least one method to remove water from each such location is available 
duri ng power operation. In the event either the detection or removal 
systems become inoperable it is recommended that continued power 
operation-be limited to seven days and added surveillance measures 
be instituted.' 

d. Review leakage detection systems and procedures and provide or verify 
ability to promptly detect water leakage in containment, and to isolate 
the leaking components or system. Periodic containment entry to inspect 
for leakage should be considered.  

e., Beginning within 10 days of the date of this bulletin, whenever the 
reactor is operating and until the measures described in (a) through 
(d) above are implemented, conduct interim surveillance measures. The 
measures shall include where practical (considering containment atmosphere 
and ALARA considerations) a periodic containment inspection or remote 
visual surveillance to check for water leakage. If containment entry is 
impractical during operation, perform a containment inspection for 
water leakage at the first plant shutdown for any reason subsequent 
to receipt of this bulletin.  

f. Establish procedures to notify the NRC of any service water system 
leaks within containment via a special licensee event report (24 hours 
with written report in 14 days) as a degradation of a containment 
boundary.  

Response: 

2a. The containment sump (see fig. 2) contains two,(2) level indicators 
each consisting of a column containing five (5) level switches which 
indicate a vertical array of five (5) lights on the control room 
supervisory panel. Two (2) out of the five (5) switches on each level 
indicator measure level within the sumip.  

In addition an overflow alarm was installed during the October 1980 turbine 
outage which provides an annunciated alarm on the control room supervisory 
panel if the level in the sump reaches the containment floor.



The recirculation sump (see fig. 3) contains two (2) level indicators, 
each consisting-of a column containing five (5) level switches which 
indicate a vertical array of five (5) lights on the control room 
supervisory panel. One (1) switch on one indicator measures level 
within the sump while three (3) switches,.on the other indicator measure 
level within the sump.  

The reactor vessel sump (see fig. 4) contains a level indicator which 
annunciates two (2) alarms on the control room supervisory panel.  
These alarms will annunciate at different levels when the sump accumulates 
with water prior to the level reaching the in-core instrumentation 
tubing for the reactor vessel. In addition, when the first sump pump 
starts, an indicating light will illuminate on the control room supervisory.  
panel.  

2b.. The containment sump contains two (2) sump pumps which are actuated, by 
separate pump float switches. These pumps discharge the water to the 
waste holdup tank outside containment. Located on this discharge line 
outside containment is the flow meter and totalizer,, which indicates 
on the Primary Auxiliary Building waste disposal panel the flow from 
the pumps and a cumulative measure of the amount of water being discharged 
from containment. The cumulative volume is trended by the control 
room operators to identify any abnormal increases in leakage on a 
daily basis In addition, indicating lights on the waste disposal panel 
indicate when the containment sump pu mps are running. This panel is 
periodically operated and monitored by the auxiliary operator who 
reports directly to the control room operator.  

2c. The testing of the level detection systems and the sump pumps identified 
in item 2a is performed during the normal refueling surveillance 
schedule. Due to the extremely high radiation fields in these areas 
during reactor operation and the length of time and complexity of the 
various tests, it is not feasible to perform these tests on a monthly 
basis.  

The recirculation sump contains re dundant level indication. Loss of 
both of these level indications for more than seven days requires a 
plant shutdown in accordance with Technical Specifications. The sump 
pumps, which discharge into the reactor coolant system, are required 
for a LOCA and require an immediate plant shutdown if they become 
inoperable.  

The reactor vessel sump contains a level indicator which annunciates' 
at two separate levels. in addition, the running of the first sump 
pump indicates in the control room. At the present time during normal 
plant operation, there is no means to test operability of either the 
level indication or pumps since this sump is normally maintained dry.



The containment sump contains redundant level indication. Loss of both of 
these level indications for more than seven days requires a plant shutdown 
in accordance with the Technical.Specifications. Even if both level indi
cations were operable, the level probe at the top of the sump would still 
provide an annunciated alarm. In addition, the sump pumps indicating 
lights and the flow meter/'totalizer on the waste disposal panel outside 
containment provide back up indication-of conditions occurring in the sump.  
Both pumps operate independently, but should they both become inoperable, a 
containment entry would be performed to attempt to make any necessary 
repairs. If the pumps could-not be made operable, continued plant operation 
w ould be considered after a complete evaluation of the leakage rate, waste 
holdup tank capacity and source of the leakage.  

2d. The-containment leakage detection systems were reviewed prior to the plant 
returning to service after the October 1980 outage which -included: 

(1) Testing the. humidity detectors and recalibrating the humidity 
recorder.  

(2) Recalibrating the fan cooler units weir level indicators.  

(3) Testing the level indications described in item 2c as well 
as the reactor vessel sump pumps and containment sump pumps.  

(4) Recalibrating the containment sump pump discharge flow meter 
and totalizer.  

The following operating procedures exist which detect leakage in containment 
and indicate to the operator the necessary actions in the event of identi
fication of abnormal leakage: 

SOP-WDS-10 "Monitoring Leaks Within Containment" 
SOP-RM-2 -"Process Radiation Monitoring" 
SOP-RCS-4 -"Reactor Coolant Leakage Surveillance" 

PEP-WDS-l -"Abnormal Containment Sump Levels" 
PEP-RM-l -'High Activity-Radiation Monitoring System" 

Also alarm response procedures indicate to the operator the necessary 
actions to take in response to annunciators concerned with containment 
leakage. These procedures provide the ability to promptly detect water 
leakage in containment and direction to isolate leaking components if 
feasible.  

A-surveillance procedure, 3PT-BW-3 "Service Water Leaks", is performed on a 
bi-weekly basis when the reactor is above the cold shutdown condition to 
inspect the service water system for leakage inside the containment.  

2e. As identified in item 2d, a containment inspection for service water leakage 
was initiated in December 1980 during the return to service from the October 
1980 outage and is performed on a bi-weekly basis when the reactor is above 
the cold shutdown condition. This surveillance procedure will be conducted 
until the measures described in items (a) through (d) above are implepented.



2f.. An administrative procedure (AP-8 - "Reporting of Significant Occurrences") 
has been revised to notify the NRC, via a special licensee event report, 
of any service water system leakage in containment when containment integrity 
is required according to the Technical Specifications.



3. For plants with closed cooling water systems inside containment provide 
a sunmmary of experiences with coolinc-water system leakage into con
tainment.  

Response: 

This item is not applicable to Unit 3.



TABLE '-1 

CHEMICAL ANALYSIS OF THE HUDSON RIVER NEAR 
INDIAN POINT, OCTOBER, 1964, TO SEPTEMBER 30, 19 6 7 t 

Concentration mr/l

Silica POO02 
Iron (Fe) 
Aluminum (Al) 

Mganese (Mn) 
Calcium (Ca) 
Magnesium (Mg) 
Sodium .(Na) 
Potassium (K) 
Bicarbonate (HCO3 ) 
Sulfate (SO4 ) 
Chloride (Cl) 
Nitrate (NO 3) 
Phosphate (P04 ) 
Dissolved Solids 
Hardness (as CaCO3 ) 
Dissolved oxygen 
Biochemical Oxygen 

Demand (5-day, 20 0 C) 
Salinity

Minimum 

2.;6 (b) 
0 0.05 (a) 

0.* 00 (b) 
19 
3.9 
5.5 
0.8 
54 
23 
8.5 
0.2.  
NA 
NA 
64 
5.5* 
1..4* 

2800**

Physical Parameters (Units as indicated)l

Minimum

Temperature, "F 
pH 
Color.

34.7* 
7. 1* 
0*

tData collected by U. S. Geological Survey at Tompkins Cove, N. Y. (MP 42.5). unless 
otherwise noted.  

NA= Not available or results too few to average.  
(a) USGS Station at Verplanck, N. Y.  
(b) USGS Station at Tompkins Cove, N. Y. sam~pling frequency + M3) 
t tfrom NYU studies 

*from intake at IBM Facility (MP 71. 6) 
**from QLM studies.

Maximum

3.9 (b) 
0. 12(b) 
NA 
0. 02 (b) 
82 
184 
1,700 
60 
82 
420 
3,020 
1.8 
NA, 
NA 

11. 5* 
4.6* 

7200**

Average 

NA 
NA 
NA~ 
NA 
35.6 
45.8 
39.7 
17.2 
67.3 
127.2 
7491.1 
0.7 
0.3 tt 
NA 
295.5 
8.4* 
2.7* 

4575**

Maximum.

77. 0* 
7.5* 

25*

Average

51.8* 

15*



V TABLE II 

SERVICE WATER SYSTEM REPAIR HISTORY

31 FCU 

32 FCU 

33 FCU 

34 FCU

35 FCU

12/77 
11/79 

7/80 
11/80 
11/80 
11/80 

1/80 
7/80 
7/80 
9/70 
11/80 
11/80 
11/80 

2/76 

2/76 

11/77 
12/77 
11/79 

7/80 
11/80 

2/76 

2/76 

11/77 
11/77 

2/80 
7/80 

-11/80 
11/80 
11/80 
12/80 

7/80 
7/80 

11/80 
1.1/80 
11/80 
12/80 
12/80

Replaced Motor Cooler Flex. Hose 
Replaced Motor Cooler Coil 
Replaced Motor Cooler Coil 
Replaced Motor Cooler Coil 
Repaired (4) Leaks in Main Cooler Coil 
Plugged (2) Tubes in Main Cooler Coil

(soldered)

Replaced Motor Cooler Coil 
Repaired Leak in Motor Cooler Coil (soldered) 
Repaired Leak in main Cooler Coil (soldered) 

Repaired (3) Leaks in Main Cooler Coil (soldered) 
Repaired Leak in Motor Cooler Coil (soldered) 
Repaired (15) Leaks in Main Cooler Coil (soldered) 
Plugged (2) Tubes in Main Cooler Coil

Replaced Motor Cooler Outlet Hose 
(Material Change; Monel to 321SS) 
Replaced Motor Cooler Outlet Hose 
(Material Change; 321SS to Monel) 
Repaired Leak in Main Cooler Coil 
Repaired Leak in Main Cooler Coil 
Replaced Motor Cooler Coil 
Repaired Leak in Motor Cooler Coil 
Plugged Tube in Main Cooler Coil 

Replaced Motor Cooler Inlet Hose 
(Material Change; Monel to 321SS) 
Replaced Motor Cooler Inlet Hose
(Material 
Repaired 
Replaced 

Outlet 
Replaced 
Repaired 
Replaced 
Repaired

*Change; 321SS to Monel) 
(2) Leaks in Main Cooler Coil 
Motor Cooler Inlet and 
Hose 
Motor Cooler Coil 
Leak in Main Cooler Coil (so 
Motor Cooler Coil 
(2) Leaks in Main Cooler Coil

(soldered) 
(soldered) 

(soldered)

(soldered)

Ldered) 

(soldered)

Plugged (2) Tubes in Main Cooler Coil 
Pl ugged (2) Tubes in Main Cooler Coil

Replaced Motor Cooler Coil 
Repaired Leak in Main Cooler Coil (soldered) 
Replaced Motor Cooler Coil 
Repaired (4) Leaks in Main Cooler Coil (soldered) 
Plugged (4) Tubes in Main Cooler Coil 
Plugged (4) Tubes in Main Cooler Coil 

Re paired weld leak on motor cooler outlet 
valve flange (replaced flange)
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