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Dear Mr. Baskin: 

SUBJECT: CONTROL ROOM HABITABILITY REVIEW, NUREG-0737, ITEM III.D.3.4 
(TAC NO. 56408) 

In reviewing your letter of October 10, 1986 relating to control room 
habitability for Unit 1, we have determined that the additional information 
identified in the enclosure is needed to continue our review. In order to 
maintain our review schedule, your response is requested within 90 days of 
your receipt of this letter.  

The reporting and/or recordkeeping requirements contained in this letter 
affect fewer than ten respondents; therefore, OMB clearance is not required 
under Pub. L. 96-511.  

Please contact us if you should have any questions regarding this request.  

Sincerely, 

original signed by Charles M. Trammell 

Charles M. Trammell, Senior Project Manager 
Project Directorate V 
Division of Reactor Projects - III, 
IV, V and Special Projects 
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PLANT SYSTEMS BRANCH 
REQUEST FOR ADDITIONAL INFORMATION 

CONTROL ROOM HABITABILITY REVIEW, NUREG-0737, ITEM III.D.3.4 
SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1 

DOCKET NO. 50-206 

Single Failures 

1. SRP Section 6.4 provides that a single failure of an active component 
should not result in loss of the systems's functional performance. SRP 
Section 6.5.1 provides that ESF atmosphere cleanup systems should be 
redundant.  

The following single failures of an active component have been identified 
which could result in loss of the control room habitability system's 
functional performance.  

1. HVAC recirculation fan 
2. Chiller 
3. Thermostat 
4. Normal intake damper 
5. Emergency intake damper 
6. Filtration train 
7. Booster fan 

In the submittal it is stated that, to mitigate the effect of loss of 
cooling during normal operation, a procedure will be developed that requires 
monitoring of the control room air temperature and plant shutdown if it 
exceeds 100'F.  

Describe in detail provisions for assuring that no single failures could 
result in loss of the control room habitability system's functional 
performance, considering other functions of the system, e.g., (1) 
maintenance of control room temperatures during toxic gas and 
radiological emergencies; (2) protection of operators from effects 
of toxic gases and radioactive materials. Include means provided to 
alert the operators to each of these failures and the procedures or other 
means established for coping with these failures. Describe training 
provided to the operators regarding identifying and coping with failures 
of the control room habitability system during emergencies and normal 
operation. Where loss of functional performance due to a single failure 
cannot be prevented, provide rationale to justify the proposed design or 
provide a commitment with schedules for providing modifications to provide 
redundancy or otherwise prevent the loss of functional performance.  

System Actuation 

2. SRP Section 6.4 provides that, with regard to protection against toxic 
gas hazards, quick-acting toxic gas detectors and automatic emergency 
zone isolation provisions, or their equivalent, are required for the 
emergency zone ventilation system. SRP Section 6.5.1 provides that ESF 
atmosphere cleanup systems should be able to actuate automatically.
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In the submittal it is stated that the emergency filter system is 
manually activated in the event of a DBA. A containment isolation signal 
(CIS) will result in an isolated recirculation mode. The upgraded system 
is able to actuate automatically only partially in that manual operator 
action will be required for action in response to toxic gas events. In 
both the control room and technical support center (TSC) the operator 
will be able to manually initiate the recirculation cooling mode of 
operation. In the control room, on a CIS or on manual action the outside 
air damper closes and the booster fan starts. Opening of the emergency 
outside air supply damper (1740A) and turning on the emergency unit 
(A-33) are manually initiated. In the TSC, under the emergency mode 
of operation, the outside air damper is closed and the booster fan is 
started by manual action. Opening of the emergency outside air supply 
damper (25198) and turning on the emergency fan (A-50) are manually 
initiated.  

No description is provided of the use of radiation monitoring instru
mentation at the air intakes or within the control room and TSC in 
assuring timely isolation. No description is provided of the use of CIS 
or other radiological emergency signals from Units 2 and 3 in assuring 
timely isolation of the Unit 1 control room. No description is given 
(except that procedures will be developed) to provide assurances that 
toxic gas monitoring instrumentation or other indications or notification 
means located onsite and offsite can be relied on for use in assuring 
timely isolation of the control room.  

Provide rationale to justify the proposed design which appears to rely 
solely on operator action, rather than automatic actuation for isolation 
to protect against the effects of any radiological or toxic gas event, 
except those events for which a Unit 1 CIS is designed to automatically 
actuate system isolation. Provide rationale to justify the proposed 
design which does not provide for automatic actuation of the ESF filter 
system. In the above, where detectors at Units 2 and 3 and manual 
actions are relied on for detection, notification and actuation, provide 
a description of procedures, guidance, and administrative controls that 
are to be relied on to assure that the needed manual actuations are taken 
and provide information on damper closing times. In lieu of the above, 
provide a commitment with schedules for providing modifications to enable 
automatic detection, automatic emergency zone isolation, and automatic 
ESF cleanup system actuation to protect against the effects of toxic gas 
and radiological events. In the above, provide details of how the design 
to be relied on which involves Units 2 and 3 meets GDC 5.  

Protection Against Toxic Gases 

3. In the submittal it is stated that the current onsite toxic gas sources 
are ammonia and hydrazine used in secondary water treatment; and that 
these sources will be modified by relocation or enclosure in berms to 
preclude their consideration as toxic gas sources. Provide details of 
the relocation or enclosure of these sources, with schedules, to provide 
assurance that the control room operators are adequately protected 
against these potential hazards. Include details of the monitoring of 
airborne concentrations at the storage and usage locations, if provided.
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4. SRP 2.2.3 defines design basis events external to the station as those 
accidents for which a realistic estimate of the annual probability of 
exceeding 10 CFR 100 exposure guidelines is in excess of approximately 
10-7 or for which a conservative estimate of this probability is in 
excess of approximately 10-6.  

In the submittal it is stated that the measures to be provided (which do 
not include toxic gas monitors to automatically isolate the control room), 
when considered with the low probability (i.e., 1.0 to 2.0 x 10-6 per 
year) of an offsite hazard, are adequate to provide reasonable protection 
to the operators from toxic gas hazards. Reference is made to the NRC 
letter of December 27, 1982 and the licensee's letter of December 5, 1984.  
In the NRC letter it was concluded that the probability of a toxic gas 
cloud (from transportation accidents in 1-5) being swept into the control 
room air vents of Unit 1 exceeds current criteria; the control room HVAC 
will be replaced and the new system will be provided with toxic gas 
monitors to automatically isolate the control room. The calculated 
probabilities were approximately 1 x 10-6/year each for chlorine, butane, 
gasoline, ammonia, and propane. In the licensee's 1984 letter concerning 
Unit 1, it is stated that the study, "Offsite Hazards Evaluation 1984", 
concludes that the frequency of shipment of hazardous materials has not 
changed significantly. However, the calculated hazard frequently was 
reduced by 61% of the original estimate considering new data on the truck 
accident rate for 1-5 near the site. An additional reduction by 99% was 
calculated considering the effects of the toxic gas monitoring system at 
Units 2 and 3 (assumed to be unavailable 1% of the time based on actual 
system experience).  

Provide a description of the toxic gas monitors to be relied on and their 
locations with respect to the Unit 1 control room habitability system.  
Provide rationale including calculations, to provide assurance that the 
Unit 1 control room operators are adequately protected by reliance on 
these toxic gas monitors. Otherwise provide a commitment with schedule, 
for providing toxic gas monitors to detect toxic gas in the air intakes 
of the Unit 1 control room.  

5. Provide toxic gas exposure calculations for all assumed single failures 
vs. no single failures and explain and provide the bases for all 
assumptions regarding the times required for manual notifications and 
activations of isolation capability.  

Confined Area Releases and Smoke 

6. SRP Section 6.4 provides that the storage location of CO and other 
firefighting materials should eliminate the possibility Ff significant 
quantities entering the emergency zone; ventilation zones adjacent to the 
emergency zone should be configured and balanced to preclude air flow 
toward the emergency zone; and all pressurized equipment and piping that 
could cause significant pressure gradients when failed inside buildings 
should be isolated from the emergency zone by multiple barriers such as 
multiple door vestibules or their equivalent.



-4

SRP Section 9.4.1 provides that monitors be located in the system intakes 
that are capable of detecting radiation, smoke, and toxic chemicals and 
actuating alarms in the control room; the capability exist for isolation 
of nonessential portions of the control room area ventilation system 
(CRAVS) by two automatically actuated dampers in series; the CRAVS has 
provisions for an internal recirculation filtering mode of operation or 
can discharge airborne contaminants from the control room area using a 
once-through ventilation mode; and the CRAVS has provisions for isolation 
of the control room upon smoke detection in the intakes.  

Provide details of the compliance of the design with the above provisions.  

Unfiltered Air Inleakage 

7. In SRP Section 6.4 it is stated that dampers used to isolate the control 
zone from adjacent zones or the outside should be leaktight. The degree 
of leaktightness should be documented. Where zone isolation with 
filtered recirculated air is relied on, as in the proposed design, 
infiltration should be determined conservatively. The calculated or 
measured gross leakage is used to determine the infiltration rate that 
will be applied in the evaluation of the radiological consequences of 
postulated accidents. A procedure is given for determining the 
infiltration that will be applied in the dose calculations. Regulatory 
Guide (RG) 1.78 provides that concurrent chemical releases of container 
contents during an earthquake, tornado or flood should be considered for 
chemical container facilities that are not designed to withstand these 
natural events; it may also be appropriate to consider release from 
a single onsite container or pipe coincident with the radiological 
consequences of a design basis loss-of-coolant accident, if the container 
facilities are not designed to withstand an earthquake.  

Provide, and give the bases for, the inleakage rates through all isolation 
dampers and other potential pathways during all possible modes of emergency 
operation, including all combinations of operations with and without the 
emergency air filtration system fans, recirculation fans, and booster fans.  

Provide, as described above, a description of the procedure used for 
determining the infiltration rate that is applied in the evaluation of 
the radiological consequences of postulated accidents wherein the control 
room habitability system is employed in all variations of operation in 
the zone isolation mode (various fan combinations, as above). Describe 
how the infiltration rate of toxic gas is conservatively determined.  
Provide considerations relevant to the RG 1.78 positions described 
above. Consider, in the above, the statement in the submittal that test 
results showed the inleakage through the control room and TSC ductwork 
were 2% and 1%, respectively, of the recirculation flow rate. This would 
be 208 cfm for the control room and 44 cfm for the TSC. Provide a 
description of these test procedures and the test results.



-5

It is stated that periodic pressurization testing of the control room, 
and repair if necessary, will serve to maintain the integrity of the 
control room boundary (and thus minimize unfiltered inleakage). Describe 
how pressurization of the control room to 1/8" WG relative to all adjacent 
areas which potentially could be contaminated during emergencies will be 
assured by periodic testing.  

8. In the submittal it is stated that, with the proposed design change, the 
control room ductwork, HVAC equipment and damper are maintained at a 
positive pressure relative to outside air. This means no unfiltered 
(outside) air can enter the control room through any HVAC ductwork.  
Provide, in detail, assurance that no unfiltered air can enter the 
control room if the temporary cooling equipment is operated during a 
toxic gas or radiological event.  

9. RG 1.52 provides that the use of silicone sealants or any temporary 
patching material on filters, housing, mounting frames, or ducts should 
not be allowed. Provide justification for use of silicone sealants or 
temporary patching material to minimize unfiltered inleakage, or describe 
proposed modifications to provide alternative means to minimize 
unfiltered inleakage.  

10. Provide assurance that no adjacent areas of the plant that could contain 
airborne radioactive materials during postulated events would be at 
higher air pressure than the control room during these times; or take 
into account these potential sources of inleakage of unfiltered air.  

Emergency Filter System 

11. SRP 6.5.1 provides that ESF atmosphere cleanup system components should 
be designed, constructed, and tested in accordance with ANSI N509-1980 
design and qualification test criteria. In your submittal it is 
indicated that the upgraded system is in full compliance with this 
provision. SRP Section 6.5.1 provides further that acceptability with 
respect to inplace testing should include meeting the requirements of 
ANSI N510-1980. In the submittal it is stated, however, that the current 
inplace testing does not fully meet the requirements of ANSI N510-1980 
and that testing of the upgraded system will be in accordance with ANSI 
N510-1975. Provide rationale to support this, or provide a commitment to 
perform inplace testing in accordance with ANSI N510-1980.  

12. In the submittal it is stated that filter humidity control to a maximum 
of 70% (relative humidity) and filter humidity indication will be 
provided. Describe the means to be relied on for determining the filter 
relative humidity.  

13. In the submittal it is stated that ORNL-NSIC-65 was used in the design 
and procurement of the new units. Provide an explanation of this use.  

Interaction with the Technical Support Center 

14. The submittal states that the technical support center (TSC) HVAC system 
in a single-train non-safety related design; with the proposed design 
change, the.TSC ductwork, HVAC equipment and damper are maintained at a
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positive pressure relative to outside air. Since the control room is 
at a positive pressure relative to the TSC, contaminated air will flow 
between the control room and the TSC. It is also stated, however, that 
the upgraded design should provide 1/8" WG pressurization of the control 
room relative to adjacent areas; pressurization of the TSC should also be 
1/8" WG positive relative to all adjacent areas except the control room.  
Clarify this for normal, radiological and toxic gas emergency conditions 
and for transfer from normal to each emergency condition. Describe how 
the periodic pressure testing of the control room will be conservative 
with respect to the possible loss of the non-safety system for providing 
TSC pressurization during emergencies.  

General Design Criterion 4 

15. SRP Section 9.4.1 states that the design of the safety-related portions 
of the control room area ventilation system are acceptable if the design 
of the system is in accordance with GDC 4 with respect to maintaining 
environmental conditions in the control room compatible with the design 
limits of essential equipment located therein during normal, transient, 
and accident conditions. In the submittal it is stated that the upgraded 
system is in full compliance with GDC 4 and that the system has been 
shown by 19 years of operating experience to be capable of meeting this 
criterion. Provide additional assurance by providing descriptions of 
maintenance, surveillance, and operating procedures and other descriptions, 
that the system will meet GDC 4 for transient and accident conditions.  

Dose Assessment 

16. Dose calculation assumptions are provided in the October 10, 1986 
submittal. Assumptions for previous dose assessments were provided in 
the Southern California Edison Company submittals dated September 19, 
1985, March 18, 1986, June 29, 1986 and July 8, 1986. Justify assumptions 
in the October 10, 1986 submittal where they differ from previous assumptions.  

Dose calculations should be provided to assure compliance with all GDC 19 
criteria under all postulated accident conditions, including accidents 
outside the Unit 1 containment, e.g., fuel handling accidents, accidents 
at Units 2 and 3, and for all assumed single failures vs. no single 
failure. Provide these calculations with justified assumptions.  

In dose calculations, care should be taken to assure that all the 
assumptions are consistent with the system design. For example, the 
whole body dose calculations in the submittal were performed for the 
existing control room HVAC design rather than for the upgraded system; 
the beta skin doses did not considered radioiodines; and assumptions for 
whole-body dose calculations differ from these used for thyroid dose 
calculations. Explain and provide the bases for all assumptions 
regarding the times required for automatic and manual notifications and 
activation of isolation and filtering systems. Note that SRP Section 
6.4.III.d.(3) provides that a substantial time delay should be assumed 
where manual isolation is assumed, e.g., 20 minutes for the purposes of 
dose calculations.
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17. In the submittal it is stated that reliance will continue to be placed on 
operator use of KI pills to minimize thyroid doses. Respirator credit is 
always taken for ingress/egress and restroom breaks. KI pill and 
respirator usage is per emergency plan procedures and is based on the 
recognition of the need for usage. However, the delay in the 
implementation of these protective actions is expected to be very small.  

Historically, the NRC has not accepted long-term operation that depends 
on the use of respirators and KI tablets. In this regard, Southern 
California Edison should address long-term operations without reliance on 
these items and submit a proposed schedule for modifications (if 
necessary).


