
 
 
 

Alex L. Javorik 
Columbia Generating Station 

P.O. Box 968, PE04 
Richland, WA 99352-0968 

Ph. 509.377.8555 | F. 509.377.4150 
aljavorik@energy-northwest.com 

 

July 30, 2019 
GO2-19-111 

10 CFR 50.90 
U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC 20555-0001 
 
Subject: COLUMBIA GENERATING STATION, DOCKET NO. 50-397 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
RELATED TO LICENSE AMENDMENT REQUEST FOR LICENSING 
BASIS CHANGE TO CONTROL ROOM AIR CONDITIONING SYSTEM 

 
Reference: 1.  Letter from A.L. Javorik, Energy Northwest, to NRC, “License 

Amendment Request for Licensing Basis Change to Control Room Air 
Conditioning System,” dated February 25, 2019 (ML19057A549). 

 
  2.  E-Mail from NRC to Energy Northwest, “Formal release of RAIs 

Ref: Columbia HVAC LAR L-2019-LLA-0034,” dated July 2, 2019. 
 
Dear Sir or Madam: 
 
By Reference 1 Energy Northwest submitted a request to revise the licensing basis for 
the Control Room Air Conditioning System. The proposed amendment would allow use 
of the Control Room Chilled Water (CCH) system or the Emergency Service Water 
(SW) system as acceptable cooling sources in support of the Control Room Air 
Conditioning (AC) system for the safety related function of maintaining the Main Control 
Room (MCR) less than or equal to the 104⁰F equipment qualification temperature limit 
during and following design basis events (DBEs), and maintaining the long term, steady 
state MCR design consideration temperature less than or equal to 85⁰F that supports 
30 days continuous MCR occupancy. The proposed change would utilize the CCH 
system as the preferred cooling source in support of the Control Room AC system due 
to SW heat removal capability limitations. 
 
By Reference 2 the Nuclear Regulatory Commission requested additional information 
related to the Energy Northwest submittal. The enclosure to this letter contains the 
requested information. 
 
The information provided in this response does not impact the conclusions of the No 
Significant Hazards Consideration presented in Reference 1.

ENERGY 
NORTHWEST 
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No new commitments are made in this letter or in the enclosure. 

If there are any questions or if additional information is needed, please contact 
Mr. R. M. Garcia, Licensing Supervisor, at 509-377-8463. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed this 3vl~ay of ~/ y '2019. 
-- 1 

Respectfully, 

Vice President, Engineering 

Enclosure: As stated 

cc: NRG RIV Regional Administrator 
NRG NRR Project Manager 
NRG Senior Resident lnspector/988C 
CD Sonoda - BPA/1399 (email) 
WA Horin - Winston & Strawn 
RR Cowley-WDOH (email) 
EFSECutc.wa.gov - EFSEC (email) 
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
 
 
NRC REQUEST NO. 1: 
 
Previous License Condition 2.C(21) stated, “[T]the licensee shall have operable before 
May 31, 1984, redundant, seismic Category I environmentally qualified water chillers for 
control room HVAC.” By letter dated May 31, 1984 (ADAMS Legacy Accession No. 
8406130150), the licensee confirmed that this license condition has been satisfied. NRC 
Inspection Report 50-397-90-05 dated August 1, 1989 (ADAMS Legacy Accession No. 
9008270010), documented that the chillers had been installed as required. Therefore, 
this license condition has been satisfied, Reference ADAMS Accession No. 
ML120800078. 
 
The LAR, Enclosure 1, page 12 and 13 states:  
 

The CCH system is a safety-related system designed and qualified to 
perform its design basis functions under normal plant operations or design 
basis events. The system includes two redundant 50 ton capacity chillers 
that each have more than adequate capacity to remove the heat load in the 
MCR … Station analyses conclude a single CCH system train can maintain 
115 kW electrical heat load plus one division of MCR lighting with a SW 
temperature of 90⁰F and 100 GPM CCH flow through the AHU emergency 
cooling coil and maintain the MCR at 85⁰F. In contrast, the SW system is 
capable of removing 34 kW electrical heat load plus one division of 
emergency lighting with an analyzed SW temperature of 89.6⁰F and 
110 GPM SW flow directly to the AHU emergency cooling coil to maintain 
the MCR at 104⁰F, the MCR equipment qualification temperature limit. 

 
The LAR, Enclosure 1, page 14 and 15 states: 
 

The manual actions associated with MCR cooling initiation are not defined by 
Columbia as time critical actions as two hours are available to initiate cooling and 
maintain the MCR ≤ 96⁰F transient temperature and nine hours are available to 
initiate cooling before the 104⁰F equipment calculation limit is reached.  

 
NUREG-0800, Standard Review Plan (SRP) 9.4.1, Control Room Area Ventilation 
System (CRAVS), states that control room heating and cooling subsystems should have 
the ability to maintain a suitable ambient temperature for control room personnel and 
equipment.  
 
Please describe the analyses performed to support the proposed manner in which the 
CCH and SW systems will be utilized, such that the new configuration will be able to 
meet MCR bounding design limits. Also, describe the analyses performed to address 
transient MCR temperature conditions. Please focus on the following: 
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 Bounding design basis MCR heat load and available heat load removal 
margins using either the CCH or SW as heat removal systems, relative to 
summer months limiting conditions associated with MCR continuous 
occupation (ambient conditions and UHS temperatures)? 
 

 Any differences between heat load removal capacity between Division 1 and 
Division 2 for the CCH trains.  

 
 Calculation performed in support of the heat up rates of the MCR before the 

initiation of the manual actions.  
 

 Identify which of the calculations are based on steady state conditions and 
which are based on transient conditions. 

 
ENERGY NORTHWEST RESPONSE TO RAI 1: 
 
The following temperature values are used in the response to this RAI and are 
explained as follows: 
 

85⁰F: Main Control Room (MCR) design condition temperature that supports 
30 days continuous MCR occupancy. 

 
 96⁰F: Calculated maximum MCR temperature following a loss of normal MCR 

cooling due to bounding event (Loss of Coolant Accident (LOCA) with a loss 
of offsite power (LOOP)) assuming a two hour delay before manual start of 
a CCH chiller unit. This temperature was evaluated for MCR habitability and 
supports an unlimited stay time in the MCR. 

 
104⁰F: MCR equipment qualification temperature limit. 

 
The following calculations are discussed in the response to this RAI and are described 
in more detail that follows. The calculations are summarized below and are shown in 
Figure 1: 
 

 Calculation E/I-02-92-14 determined the expected MCR heat loads during normal 
operations and accident response. 

 
 Calculation ME-02-92-41 determined the maximum Ultimate Heat Sink (UHS) 

temperature during a design basis event to be 89.6⁰F. The UHS value is an input 
to calculation ME-02-92-43 and the UHS evaluation methodology is an input to 
calculation ME-02-14-01. 
 

 Calculation ME-02-92-43 evaluated the results of MCR cooling using Service 
Water (SW) supplied directly to the Control Room Air Conditioning (AC) air 
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handling unit (AHU), and MCR cooling using a Control Room Chilled Water 
(CCH) system chiller unit. This calculation determined the maximum allowable 
MCR electrical equipment heat loads for the evaluated cooling methods. The 
calculation also determined the heat load associated with providing emergency 
lighting for the MCR. 

 
 Calculation ME-02-14-01 evaluated the monthly SW system capability to 

maintain the MCR at 85⁰F given historical meteorological data that included 
outdoor ambient air temperature, starting spray pond temperature and adequacy 
of SW (spray pond) inventory. 

 
 Calculation NAI-1948-002 evaluated the MCR heat up with no cooling, prior to 

manually restoring cooling using a CCH chiller unit. 
 

 Calculation ME-02-17-02 evaluated MCR habitability and the ability to support an 
unlimited stay time in the MCR following a loss of normal MCR cooling due to a 
bounding event (LOCA with a LOOP). The calculation assessed the MCR 
maximum transient temperature of 96⁰F determined by calculation NAI-1948-002. 

 

 
Figure 1 

 
 

MCR Cooling Analyses Conclusions 

NAl-1948-002 
MCR < 96F when CCH in service MCR Heat Up wit h No Cooling 

(GOTHIC Transient Analysis) -- within 2 hrs of loss of normal -- cooling 

M CR Heat Loads i 
E/I -02-92-14 ME-02-17-02 Unlimited stay time in M CR 
ME-02-92-43 MCR Habitabi lity i--- when MCR :S 96F 

i--- ME-02-92-43 CCH to AHU can maintain :s SSF 
i---- habitability and :s 104F for 

Ultimate Heat Sink MCR Cooling Using CCH to AHU equipment qualification 
M E-02-92-41 -

SW to AHU can maintain :s 104F 
MCR Cooling Using SW to AHU i------ for equipment qualification at all 

times 

i 
ME-02-14-01 

SW to AHU can maintain :s SSF SW Historical and Monthly i--- for habitability in winter months 
Performance 
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Bounding Design Basis Heat Loads 
 
Calculation E/I-02-92-14 determined the MCR heat loads for various station conditions, 
including a LOCA with or without a LOOP, normal operations, and Station Blackout. The 
current heat load for the MCR (without MCR lighting) was determined to be 29.83 kW 
which occurs during the LOCA with or without a LOOP, whereby either condition results 
in a 29.83 kW heat load requirement.  
 
Calculation ME-02-92-43 determined the heat load required to provide one division of 
emergency lighting for the MCR. The emergency lighting heat load for the bounding 
division was determined to be 6.7 kW.  
 
The calculated heat loads represent a steady-state condition and represent the 
bounding heat load requirements. 
 
MCR Cooling Using SW to Control Room AC AHU – Ability to Meet 104⁰F Equipment 
Qualification Temperature Limit 
 
Calculation ME-02-92-43 evaluated the functional relationship between the SW 
temperature and room cooling for various station HVAC systems and configurations. 
The calculation evaluated MCR cooling using SW supplied directly to the AHU 
emergency cooling coil. The evaluation concluded that the SW system is capable of 
removing 34 kW electrical heat load, plus one division of emergency lighting, 6.7 kW, 
with an analyzed SW temperature of 89.6⁰F (UHS value) and 110 GPM SW flow directly 
to the AHU emergency cooling coil. Outside air temperature was assumed to be 105⁰F. 
A design basis conductance (UA) value of 70% was utilized in the calculation for SW 
supplied to the AHU, where “U” is the heat transfer coefficient of the AHU emergency 
cooling coil and “A” is the effective area of the coil. In this condition, SW is currently 
capable of maintaining the MCR at ≤ 104⁰F, the MCR equipment qualification 
temperature limit.  

 
The heat removal capability of 34 kW bounds the current MCR post-accident heat load, 
29.83 kW, determined by Calculation E/I-02-92-14. Consequently, there currently is an 
available heat load margin of approximately 4 kW when using SW supplied directly to 
an AHU for meeting the 104⁰F equipment qualification temperature limit. 
 
Calculation ME-02-92-43 represents evaluation of a steady-state condition using 
bounding values. 
 
MCR Cooling Using SW to Control Room AC AHU – Ability to Meet 85⁰F to Support 
Continuous MCR Occupancy 
 
Calculation ME-02-14-01 evaluated Service Water historical performance to determine 
the SW system capability to support continuous MCR occupancy. The calculation 
analyzed MCR cooling capability when supplying SW directly to the AHU emergency 
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cooling coil. The calculation concluded that SW, when supplied directly to the AHU 
emergency cooling coil, is capable of maintaining the MCR temperature ≤ 85⁰F when 
the outdoor ambient temperature is ≤ 75⁰F and the associated SW temperature is 
≤ 72.1⁰F, assuming a MCR heat load of 34 kW and emergency lighting heat load of 
6.7 kW.  
 
The calculation evaluated site-specific historical conditions for the years 1984 through 
2014 and concluded that SW was capable of ensuring the 85⁰F MCR design condition 
temperature for 30 days continuous MCR occupancy for a LOCA occurring between 
December 1 and February 1 of each year analyzed (30-year history). During other times 
of the year, SW did not always meet the 85⁰F capability for 30 days continuous MCR 
occupancy. 
 
Calculation ME-02-14-01 represents evaluation of historical environmental conditions 
and a steady-state MCR heat load condition.  
 
Upon approval of this LAR, SW will be credited for MCR post-accident heat removal 
when it is capable of maintaining 85⁰F long term steady state temperature that supports 
30 days continuous MCR occupancy which also bounds the 104⁰F equipment 
qualification temperature limit. If future MCR heat load additions prevent SW from being 
capable of maintaining the 85⁰F design condition even in winter months, the ability to 
align SW to the AHUs will continue to be maintained as a defense-in-depth MCR 
cooling capability and the CCH system would continue to be used for Control Room AC 
System operability.   
 
MCR Cooling Using CCH Chiller Unit 
 
Calculation ME-02-92-43 also evaluated MCR cooling using a CCH system chiller unit 
with SW supplying the chiller condenser. The calculation determined the maximum heat 
load that could be supported while maintaining the MCR less than or equal to 85⁰F, the 
MCR design condition temperature that supports 30 days continuous MCR occupancy. 
The design basis conductance (UA) value of 70% was utilized in the calculation for CCH 
system chilled water supplied to the AHU, where “U” is the heat transfer coefficient of 
the AHU emergency cooling coil and “A” is the effective area of the coil. The evaluation 
determined that a single CCH chiller unit can maintain 115 kW electrical heat load, plus 
one division of MCR lighting, 6.7 kW, when supplying 100 GPM chilled water at a 
temperature of 42⁰F to the AHU, and assuming an outside air temperature of 105⁰F. In 
this condition, the MCR can be maintained at or below 85⁰F for personnel comfort. The 
calculation concludes a single chiller unit is able to remove 115 kW of heat load, which 
vastly exceeds the current calculated post-accident MCR heat load, 29.83 kW, identified 
in Calculation E/I-02-92-014 and provides significant margin that will allow future MCR 
heat load additions, as necessary.    
 
Calculation ME-02-92-43 represents evaluation of a steady-state condition using 
bounding values. 
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Division 1 and Division 2 Heat Removal Capability 
 
There are no notable heat removal capacity differences identified between the 
Division 1 and Division 2 CCH systems. Each division utilizes the same manufacturer 
and model equipment. The installation configurations and operating instructions for 
each division of MCR cooling using the CCH system are the same or similar. The 
efficiencies of the AHU emergency cooling coil differs between the two divisions, 
however, the MCR heat removal analyses credit a heat removal efficiency that bounds 
both divisions, therefore, the credited heat removal capacity is the same for both 
divisions.  
 
MCR Heat Up Rates Prior to Restoring Cooling 
 
Calculation NAI-1948-002 documents the MCR temperature response following a loss 
of control room cooling coincident with a LOCA with a LOOP. A detailed GOTHIC model 
of the Columbia Generating Station (CGS) control room was built which represents the 
physical room geometry with separation between the control room and space above the 
acoustic ceiling (HVAC return plenum). Blockages and volume variations were placed at 
locations to represent how the presence of control boards and instrument racks may 
disrupt air flow in the room. The model contains four vertical subdivisions below the 
acoustic ceiling and two vertical subdivisions above the acoustic ceiling to allow natural 
circulation of air in each space. 
 
The Control Room AHUs (WMA-AH-51A, WMA-AH-51B) were modeled in detail with 
fan and heat exchanger components representing both the non-safety related normal 
cooling coil supplied by the Radwaste Building Chilled Water System (WCH), and the 
safety-related emergency cooling coil supplied by the CCH or SW systems. When 
cooling is lost at the beginning of the transient, the operating AHU fan continues to run, 
adding mechanical work in the form of heat to the air. 
 
The constant heat loads that contribute to the control room transient heat up event 
include: 
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Heat Load 
Description 
(Reference) 

Value 
(Watts) 

Value (Btu/hr) Notes 

Electrical Equipment 
(Ref: E/I-02-92-14) 

34.6 kW 118,059 Btu/hr Excludes lighting heat 

Emergency Lighting 
(Ref: ME-02-92-43) 

6.7 kW 22,861 Btu/hr One division of 
emergency lighting 

Personnel (7 ppl) N/A 1,750 Btu/hr 
(sensible) 
 
1,750 Btu/hr 
(latent) 
(applied as 
moisture) 

Sensible Heat Gain, 
250 Btu/hr per person 
 
Latent Heat Gain, 250 
Btu/hr per person 

AHU Fan Work N/A 69,264 Btu/hr 27 hp at operating flow 
of 22,000 CFM 

Total MCR LOCA w/LOOP Heat 
Applied: 

211,934 Btu/hr Heat loads are 
constant through 
entire transient 

 
The tabulated heat loads remain constant throughout the transient. No load shedding is 
credited. Additionally, no operator actions such as opening doors or removing ceiling 
tiles are credited to mitigate the temperature rise. The first operator action that is 
credited is at two hours, when a CCH chiller is assumed to have been manually started, 
loaded, and supplying emergency chilled water flow (44°F at 100 GPM) to the AHU 
emergency cooling coil. 
 
Prior to initiation of the transient event, the MCR volume, the MCR concrete walls, floor, 
and ceiling, as well as the air temperature of rooms adjacent to the MCR are all 
initialized at 78°F, except for the Turbine Building which is initialized at 90⁰F. Following 
event initiation, the rooms surrounding the MCR are instantly stepped up to a design 
basis temperature of 104°F. GOTHIC calculates the heat transfer through MCR walls, 
floor, and ceiling based on the new temperature differential, and concrete material 
parameters (density, thermal conductivity, and specific heat). Observing that the MCR 
temperature never reaches 104°F in the scenario, this means that the concrete walls, 
floors, and ceiling may absorb some heat but are still conservatively bounded by 
adjacent room temperatures.  
 
During the transient event, the MCR emergency filtration fan, WMA-FN-54A(B), is 
operating and drawing in 1,000 CFM of outdoor makeup air at 105° dry bulb and 71°F 
wet bulb. The MCR AHU fan moves 22,000 CFM of airflow through the Control Room 
AC System with no cooling prior to start of a CCH chiller unit. The total AHU flow is 
made up of 21,000 CFM of recirculation air from the control room and 1,000 CFM of 
outdoor make up air. 
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The results of the transient control room heat up show that at the end of the two hour 
heat up period, a maximum temperature of 95.8°F would be observed at the local MCR 
thermostat. As soon as the CCH system chilled water flow is circulating, the control 
room temperature falls from the peak of 96°F and is easily maintained long-term below 
the MCR design condition of 85°F that supports 30 days continuous MCR occupancy. 
 
MCR Habitability 
 
Calculation ME-02-17-02 evaluated MCR habitability to support an unlimited stay time in 
the MCR following a loss of normal MCR cooling due to a bounding event (LOCA with a 
LOOP). The calculation evaluated the MCR maximum transient temperature of 96⁰F, 
determined by calculation NAI-1948-002, associated with manual start of a CCH chiller 
unit assuming a two-hour delay.  
 
The evaluation compared a series of industry standards for assessing and managing 
heat stress to identify the most limiting standard. Based on the review, Criteria for a 
Recommended Standard: Occupational Exposure to Heat and Hot Environments 
(National Institute for Occupational Safety and Health, February 2016), was selected. 
The maximum stay time allowed in the MCR during a post-accident event was assessed 
using the methodology in the standard by evaluating the wet-bulb globe temperature 
(WBGT), type of clothing, and type of work performed (metabolic rate). The evaluation 
determined the maximum WBGT in the MCR for the transient condition to be 78.4⁰F. 
The WBGT (78.4°F) was determined to be less than the calculated recommended alert 
limit (79.7°F), therefore, it was determined that there are no stay times associated with 
the work environment. Consequently, the control room conditions are acceptable for 
habitability during the bounding event (LOCA with a LOOP) and with the CCH 
emergency chillers aligned for MCR cooling.   
 
NRC REQUEST NO. 2: 
 
The LAR, Enclosure 1, page 9, states:  
 

The CCH chiller divisional units does have one common component which 
is a vent header that is tied to both CCH chiller units. The vent header 
removes discharged refrigerant in the event the chiller refrigerant 
overpressure rupture disk is actuated. The vent header availability is not 
required for the chiller to startup nor for the refrigerant to transfer heat from 
the evaporator to the condenser. Therefore, loss of the common vent 
header would not impact the ability of the CCH chillers to fulfill their 
safety-related function.  
 

NUREG-0800, SRP 9.2.7, Chilled Water System, system safety function can be 
accomplished, assuming a single failure of a component to perform its intended safety 
function. 
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Describe the direct causes for a rupture disk to actuate and when it can occur (chillers 
in standby, in operation, or both). Describe the relationship of the overpressure rupture 
disk(s) and the vent header such that the loss of the common vent header would not 
impact the safety-related function of both CCH divisions. Describe the relationship of the 
overpressure rupture disk(s) and explain the impact of the rupture of a disk on one 
division chiller could have on the opposite CCH division chiller related to common cause 
failure. 
 
ENERGY NORTHWEST RESPONSE TO RAI 2: 
 
Each chiller unit is equipped with a frangible carbon rupture disk assembly in 
accordance with ANSI B9.1 for the purpose of quickly relieving excess pressure of the 
refrigerant charge to the atmosphere as a safety precaution in case of emergency, such 
as a fire. Rupture in the event of a fire could occur during standby or chiller unit 
operation. It is also plausible that the rupture disk could rupture due to condenser 
pressure fluctuations during chiller unit operation. The two inch diameter rupture disk is 
set to relieve at 30 psig. It is located on the compressor suction connection.  
 
The refrigerant discharge relief piping from each chiller unit is directed to a common 
open vent line to atmosphere. The vent header removes the discharged refrigerant in 
the event the chiller refrigerant overpressure rupture disk is actuated. The vent header 
availability is not required for the chiller to startup nor is it required for the refrigerant to 
transfer heat from the evaporator to the condenser. Therefore, loss of the common vent 
header would not impact the ability of either CCH chiller unit to fulfill its safety-related 
function. 
 
If the rupture disk on an operating chiller unit ruptures, it should not have an adverse 
effect on the standby chiller unit. The rupture disk is rated to rupture at 30 psig and the 
burst rating of the disk is approximately 50% higher in the reverse direction, providing 
protection from a burst disk in the opposite chiller unit.  
 
In the event of a fire in the chiller room, both chiller units could be vulnerable to damage 
from a fire and other cooling means remain available (refer to RAIs 5 and 6). 
 
NRC REQUEST NO. 3: 
 
The LAR Enclosure 1, pages 6 and 7, contain the following statements: 
 

No changes are specified to TS 3.7.4, Control Room Air Conditioning (AC) 
System, as a result of this LAR, and there is no need for any new 
specification. The Control Room AC system is included in Columbia’s TS as a 
system satisfying Criterion 3 of 10 CFR 50.36. CCH and SW are support systems 
for the Control Room AC system providing cooling water necessary for the 
Control Room AC system to perform the safety function of cooling the main 
control room. This consideration of CCH and SW as support systems to the 



GO2-19-111 
Enclosure 1 
Page 10 of 16 
 

Control Room AC system is consistent with the definition of 
OPERABLE-OPERABILITY in TS 1.1, Definitions. Consequently, no dedicated 
TS requirement is required for CCH since its performance in support of the 
Control Room AC system is embedded in TS 3.7.4 operability requirements. SW 
operability when supporting the Control Room AC system is also addressed by 
TS 3.7.1, Standby Service Water (SW) System and Ultimate Heat Sink (UHS), as 
SW provides cooling to remove heat from various station equipment to result in 
and maintain safe shutdown of the reactor. 
 
There are two trains of CCH and two trains of Emergency SW that can provide 
cooling to the Control Room AC system AHU emergency cooling coils credited in 
TS 3.7.4. Therefore, up to four cooling supply options are available when both 
CCH trains are available, and SW is available to the CCH chiller condensers, and 
when the two trains of SW are evaluated as capable of the required heat removal 
to provide direct cooling flow to the AHU. TS 3.7.4 states that two Control Room 
AC cooling subsystems shall be OPERABLE in MODES 1, 2, and 3, which will 
include cooling provided by either CCH or SW, or a combination of those cooling 
sources. Upon approval of this LAR, the Bases for TS 3.7.4 will be revised to 
document the use of either CCH or SW, when capable of the required heat 
removal, as acceptable cooling sources to meet the long term, steady state 85⁰F 
control room habitability temperature which bound the 104⁰F equipment 
qualification temperature limit. Consequently, TS 3.7.4 LCO would only be 
entered, with regard to cooling sources available, when no cooling source is 
available to supply the respective Control Room AC subsystem for DBE 
response, or neither cooling source (CCH, SW) is capable of providing the 
required cooling. Additionally, in the event that future heat load additions surpass 
the ability of SW to support Control Room AC system operability, SW will be 
available to provide limited cooling to the control room as defense in depth. The 
reason for the proposed change is to provide maximum flexibility with regard to 
allowable Control Room AC system cooling sources which will also address SW 
capability limitations. 
 
The SW system is currently capable of maintaining the MCR within the 
equipment qualification temperature limit of 104⁰F, however, the capability of SW 
to maintain the MCR within the long term, steady state 85⁰F habitability design 
condition temperature is limited during the warmer months. Future MCR 
equipment additions have the potential to exhaust the margin available when 
using SW for meeting the equipment qualification temperature limit. Additional 
MCR emergency cooling capacity is available by utilizing the CCH system as the 
preferred cooling source. The CCH system has more than adequate capacity for 
the MCR heat load to ensure the steady state MCR habitability temperature is 
met, which bounds the equipment qualification temperature limit (refer to 
Section 3.2.1). This LAR is not tied to implementation of any specific station heat 
load addition modification. Future MCR heat load additions will be evaluated by 
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the station modification process and only allowed after evaluation with 
acceptable results and in accordance with the appropriate regulatory reviews. 
 

NUREG-0800, Standard Review Plan (SRP) 9.4.1, Control Room Area Ventilation 
System (CRAVS), states that control room heating and cooling subsystems should have 
the ability to maintain a suitable ambient temperature for control room personnel and 
equipment. 10CFR 50.36 (b) requires TSs to be derived from the analyses and 
evaluation included in the safety analysis report, and amendments thereto. 
 
Based on the above statements, and the proposed licensing basis change for TS 3.7.4, 
with two CCH systems inoperable but with two sources of cooling water available from 
SW, it appears the plant would not have to enter into an action statement of the TS on 
cooler days/months. In addition, with two CCH systems inoperable and only one source 
of cooling water available from SW, it appears the plant would enter Condition A in 
TS 3.7.4, with a completion time of 30 days.   
 
Please explain how, once the plant enters Condition A with both CCH systems 
unavailable, transitional situations such as potential changes in SW and outside 
ambient temperatures beyond the systems capability to maintain sustained 30-day 85⁰F 
temperature in the control room will be addressed during post-accident conditions.   
 
In addition, please explain the relationship between the SW temperature, outside 
ambient temperature and the control room temperature used to determine that a single 
control room AC division with only SW available to its cooling coil can maintain 
sustained 85⁰F temperature in the control room. 
 
ENERGY NORTHWEST RESPONSE TO RAI 3: 
 
Upon identification of an issue with one or both CCH chiller units, and/or a Service 
Water functional capability issue (e.g., piping or valve leak or failure), CGS will initiate a 
Condition Report and perform an immediate operability determination (IOD) using the 
best available information in accordance with the existing operability evaluation process. 
Engineering may be contacted to provide information to support the IOD or a 
subsequent prompt operability determination. Station operators will enter the 
appropriate TS condition(s). If one or both chiller units are unavailable and Service 
Water is determined to be capable and is designated as the available cooling source for 
one or more divisions of MCR cooling (85⁰F capability), chiller unit repairs would be 
initiated, prioritized and conducted in accordance with the station work management 
process and the Plant Concerns List. CCH unavailability and return to available status 
would be recorded in the control room log. 
 
Scenarios that would allow for considering a Control Room AC subsystem to be 
operable with only SW available to the AHU emergency cooling coil would be limited to 
occurrence in winter months (December through February, as currently determined by 
calculation ME-02-14-01). Entry into TS 3.7.4, Condition A, during winter months is 
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postulated to result from both CCH subsystems and one division of SW support to the 
Control Room AC System being inoperable.  
 
As discussed in response to RAI 1, calculation ME-02-14-01 analyzed the MCR cooling 
capability to support 30 days continuous MCR occupancy when supplying SW directly 
to the AHU emergency cooling coil. The calculation concluded that SW, when supplied 
directly to the AHU emergency cooling coil, is capable of maintaining the MCR 
temperature ≤ 85⁰F when the outdoor ambient temperature is ≤ 75⁰F and the associated 
SW temperature is ≤ 72.1⁰F. The calculation also evaluated site-specific historical 
conditions for the years 1984 through 2014 and concluded that SW temperature could 
be maintained below 72.1⁰F for 30 continuous days during the months of December 
through February of each year analyzed (30 years history). Calculation ME-02-14-01 
may be used, or a new analysis may be performed, to determine if SW supply to the 
AHU emergency cooling coil is capable of maintaining the MCR temperature ≤ 85⁰F to 
support the forecasted 30 days continuous MCR occupancy for the post-accident heat 
loads. Operation shift and daily instrument checks will be modified as part of 
implementation of the proposed license amendment to ensure SW temperatures are 
monitored and actions taken to maintain SW temperature below 72⁰F when SW is the 
credited water source for the control room chillers. 
 
Crediting SW supplied directly to the AHU for MCR heat removal requires 30 days 
continuous capability. However, the process for ensuring operability is on-going and 
continuous. Station operator fundamentals include recognizing and managing changing 
conditions, including unexpected or transitional conditions during post-accident 
conditions. The Basis for TS 3.7.4, Control Room Air Conditioning System, specifies 
that the Control Room AC System is to maintain the control room temperature for 30 
days continuous occupancy. Site ambient temperature, spray pond level and spray 
pond temperature are routinely monitored by Operations.  If unexpected conditions are 
experienced that could question SW capability during post-accident conditions, station 
operators would initiate a Condition Report and enter the appropriate TS condition(s).  
 
Additionally, plant procedure ABN-SW will be modified as part of the implementation of 
the proposed license amendment to refer to TS 3.7.4 for reduced control room cooling 
and actions for SW temperature greater than 72⁰F when crediting SW supplied directly 
to the AHU for MCR heat removal.  Plant procedure ABN-HVAC will be modified to add 
mitigating actions when SW temperature is greater than 72⁰F when crediting SW 
supplied directly to the AHU for MCR heat removal. Engineering support would be 
requested, if needed. 
 
NRC REQUEST NO. 4:   
 
Title 10 of the Code of Federal Regulations (10 CFR) Part 50.48, “Fire Protection” 
requires each operating nuclear power plant to provide the means to limit fire damage to 
structures, systems, and components (SSCs) important to safety to ensure the ability to 
safely shut down the reactor. 
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Regulatory position 5, “Safe-Shutdown Capability,” in Regulator Guide (RG) 1.189, “Fire 
Protection for Nuclear Power Plants,” Revision 3, ADAMS Accession No. 
ML17340A875, provides for a mean to meet the above requirement. This regulatory 
position, states, in part, that “[t]he safe-shutdown analysis should demonstrate that the 
success path SSCs, including electrical circuits, remain free of fire damage in the event 
of postulated fires.”   
 
Section 2.4 of the proposed license amendment request (LAR) states that  
 

the proposed change “requires the emergency cooling function, when supplied 
by the CCH, to rely on additional equipment (the CCH system loop, including 
CCH chiller and pump) for the purpose of equipment cooling” and “results in 
crediting additional active components that are required to perform the designed 
functions of maintaining the [main control room] MCR equipment qualification 
temperature.”   

 
It is unclear whether the additional systems and components are credited to achieve 
and maintain safe shutdown following accident events, including fire events, and 
whether evaluation is performed to ensure that one train of safe shutdown equipment 
will remain free from damage.    
 
If credited for post-fire safe shutdown, confirm that the CCH system loop, including the 
CCH chiller and pump and their associated power, control, and instrumentation cables, 
have been included in the plant’s safe shutdown equipment list, and they have been 
evaluated as part of the safe shutdown fire area analysis to ensure that one train of safe 
shutdown equipment will remain free from damage for a postulated fire in any area of 
the plant in accordance with RG 1.189, Revision 3. 
 
ENERGY NORTHWEST RESPONSE TO RAI 4: 
 
The CGS Post Fire Safe Shutdown (PFSS) analysis strategy for MCR cooling in 
response to a fire occurring in a Division 1 fire area is not changed by the LAR. 
Response to a fire in a Division 1 fire area currently credits use of the Division 2 CCH 
chiller unit for supplying chilled water to the Division 2 AHU emergency cooling coil. The 
Division 2 CCH chiller unit (CCH-CR-1B) is currently in the Safe Shutdown Equipment 
List (SSEL). A chiller unit, as identified in the SSEL, consists of a compressor, 
evaporator, and a condenser unit, and a chilled water pump. 
 
The PFSS strategy for MCR cooling for fires occurring in a Division 2 fire area (except 
Fire Area RC-13; see RAI 5), will change from currently crediting SW supplied directly to 
the Division 1 AHU emergency cooling coil to instead credit use of the Division 1 CCH 
chiller unit (CCH-CR-1A) to supply chilled water to the Division 1 AHU emergency 
cooling coil (post-LAR normal alignment for standby emergency cooling). Following 
approval of the proposed change, the Division 1 chiller unit will be added to the SSEL 
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and the PFSS analysis will be revised and show that for all Division 2 plant fire areas 
(except Fire Area RC-13; see RAI 5), the Division 1 CCH chiller unit and associated 
support systems (i.e., SW to chiller condenser, power supply, and AHU supply fan) 
remain available and free from fire damage or their fire-induced failure will not impact 
the associated component safe shutdown function. The cables to support MCR cooling 
using the Division 1 CCH chiller unit, their routing, and fire induced failure modes will be 
added to the PFSS analysis. These changes will be made as part of implementation of 
the proposed change. 
 
NRC REQUEST NO. 5:   
 
10 CFR 50.48 also requires each operating nuclear power plant to provide the means to 
limit fire damage to SSCs important to safety to ensure the ability to safely shut down 
the reactor.  Regulatory position 5.3 in RG 1.189 provides for a mean to meet the above 
requirement. This regulatory position states, in part, that “[t]he post-fire safe-shutdown 
analysis should ensure that one success path remains free of fire damage for a single 
fire in any single plant fire area.”   
 
Section 3.2.2 of the LAR states that 
 

“manual actions, which included actions for fires impacting a single division of 
MCR cooling or a fire affecting both CCH trains, can be successfully performed 
and would not impact the Post-Fire Safe Shutdown strategy for Columbia.”   

 
This statement implies redundant CCH trains can be damaged by a single fire.  
 
Describe the credited backup equipment line-up when both CCH trains are affected by a 
single fire. Confirm that the backup equipment has been evaluated to be free from 
damage and can be manually operated for this particular fire scenario. 
 
ENERGY NORTHWEST RESPONSE TO RAI 5: 
 
Both CCH system chiller units reside in Division 2, Fire Area RC-13. For a fire occurring 
in Fire Area RC-13, both Division 1 and Division 2 CCH chiller units are exposed to the 
fire, are not protected, and are assumed to be nonfunctional. For this postulated fire, 
safe shutdown is achieved using Division 1 PFSS systems.  
 
Currently, the Division 1 AHU emergency cooling coil is aligned directly to the Service 
Water system and the Division 2 AHU emergency cooling coil is aligned to the CCH 
system (Reference 1, Figures 1 and 2). Following approval of the proposed change, the 
plant configuration will be changed such that both divisions of emergency MCR cooling 
will be aligned to the CCH system (Reference 1, Figures 3 and 4).  
 
Following approval of the LAR, the revised safe shutdown strategy for Fire Area RC-13 
will include implementation of Operator Manual Actions (OMAs) to align the Division 1 
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SW system directly to the Division 1 AHU emergency cooling coil. Division 1 SW is 
currently included in the SSEL. The existing PFSS analysis demonstrates that for a fire 
occurring in Division 2, Fire Area RC-13, Division 1 SW and the Division 1 AHU remain 
free of fire damage and thus remain available to provide MCR cooling. The manual 
valves that will be used to realign Division 1 SW directly to the Division 1 AHU 
emergency cooling coil are located outside of Fire Area RC-13 and are accessible. The 
manual valves used for realignment will be added to the SSEL.  
 
A MCR heat up analysis determined that approximately 3.1 hours are available to 
accomplish the Division 1 MCR cooling realignment from the CCH system to supplying 
SW directly to the AHU emergency cooling coil. The evaluation also validated that SW 
supplied directly to the AHU can meet the MCR temperature requirement for equipment 
operability (104⁰F).    
 
NRC REQUEST NO. 6:   
 
10 CFR Part 50, Appendix A, General Design Criteria (GDC) 3, “Fire Protection,” 
requires SSCs important to safety to be designed and located to minimize the 
probability and effects of fires and explosions.  
 
Although the proposed LAR does not impact any active or passive fire protection 
systems, the post-fire safe shutdown equipment and strategy, which is part of the Fire 
Protection Program is impacted.  
 
The LAR does not appear to include a regulatory evaluation for GDC 3 and how that 
criteria is accounted for in the LAR. The licensee is requested to respond to this 
concern. 
 
ENERGY NORTHWEST RESPONSE TO RAI 6: 
 
CGS Criterion 3, Fire Protection, states: 
 

Structures, systems, and components important to safety shall be designed and 
located to minimize, consistent with other safety requirements, the probability 
and effect of fires and explosions. Noncombustible and heat resistant materials 
shall be used wherever practical throughout the unit, particularly in locations such 
as the containment and control room. Fire detection and fighting systems of 
appropriate capacity and capability shall be provided and designed to minimize 
the adverse effect of fires on structures, systems, and components important to 
safety. Firefighting systems shall be designed to assure that their rupture or 
inadvertent operation does not significantly impair the safety capability of these 
structures, systems, and components (GDC 3). 
 

Compliance with GDC 3 is currently achieved by the station design that minimizes the 
effects of fires or explosions on redundant components, use of noncombustible and 
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fire-resistant materials, fire barriers, and administrative controls that minimize the 
probability and consequences of fires or explosions. Fire Areas are delineated such that 
fire damage is localized to a single fire area.     
 
The Division 1 and Division 2 CCH system chiller units and chilled water pumps are 
located in Fire Area RC-13 and fire damage could occur to both CCH subsystems in the 
event of a fire in this area. However, redundancy is inherent in the existing design for 
MCR cooling as the Control Room AC System AHUs can be supplied by either the CCH 
system or directly from the SW system. Therefore, if the emergency chiller units are 
damaged by a fire, the standby SW supply to the control room AHU emergency cooling 
coils remains available for MCR cooling.   
 
An evaluation was performed in accordance with License Condition 2.C.(14), Fire 
Protection Program, to determine the effects of the proposed change to provide MCR 
cooling using the CCH system chillers as the primary cooling means aligned for 
emergency cooling response. The evaluation determined that a fire in Fire Area RC-13 
could impact both CCH chilled water subsystems, which is unchanged from the current 
station design. A Fire Protection Engineering Evaluation was performed using the 
Feasibility and Reliability Criterion in NUREG-1852 to evaluate the manual actions 
necessary to initiate MCR cooling in response to a fire in Fire Area RC-13 by aligning 
the Division 1 SW system directly to the AHU emergency cooling coil (see response to 
RAI 5). The evaluation concluded that the manual actions can be successfully 
performed within the necessary time constraints and will not adversely impact the Post-
Fire Safe Shutdown strategy for Columbia. Consequently, the license basis change will 
not impact the station’s ability to meet GDC 3. The evaluation concluded the change to 
align the CCH system chillers as the preferred cooling source for Division 1 and 
Division 2 MCR cooling does not result in a reduction in the margin of overall fire safety 
and does not adversely affect the ability to achieve and maintain safe shutdown in the 
event of a fire.  
 
REFERENCES: 
 
1. Letter from A.L. Javorik, Energy Northwest, to NRC, “License Amendment Request 

for Licensing Basis Change to Control Room Air Conditioning System,” dated 
February 25, 2019 (ML19057A549). 

 
 
 


