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Downers Grove, IL 60515

SUBJECT:

MA7866)

Dear Mr. Kingsley:

October 13, 2000

QUAD CITIES - ISSUANCE OF AMENDMENTS (TAC NOS. MA7865 AND

The U.S. Nuclear Regulatory Commission (Commission) has issued the enclosed Amendment
No. 196 to Facility Operating License No. DPR-29 and Amendment No. 192 to Facility
Operating License No. DPR-30 for the Quad Cities Nuclear Power Station, Units 1 and 2,
respectively. The amendments are in response to your application dated December 30, 1999,
as supplemented by letter dated August 3, 2000.

The amendments revise the technical specifications to: (1) remove the main steamline
radiation monitor (MSLRM) scram and main steamline isolation functions, and (2) add a new
requirement for the MSLRM mechanical vacuum pump trip function.

A copy of the related Safety Evaluation is also enclosed. The Notice of Issuance will be
included in the Commission's biweekly Federal Register notice.

Docket Nos. 50-254 and 50-265

Enclosures:

Sincerely,

/RA/

Stewart N. Bailey, Project Manager, Section 2

Project

Division of Licensing Project Management

Directorate il

Office of Nuclear Reactor Regulation

1. Amendment No. 196 to DPR-29

2. Amendment No. 192 to DPR-30
3. Safety Evaluation
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001
October 13, 2000

7ears

Mr. Oliver D. Kingsley, President
Nuclear Generation Group
Commonwealth Edison Company
Executive Towers West 1l

1400 Opus Place, Suite 500
Downers Grove, IL 60515

SUBJECT:  QUAD CITIES - ISSUANCE OF AMENDMENTS (TAC NOS. MA7865 AND
MA7866)

Dear Mr. Kingsley:

The U.S. Nuclear Regulatory Commission (Commission) has issued the enclosed Amendment
No. 196 to Facility Operating License No. DPR-29 and Amendment No. 192 to Facility
Operating License No. DPR-30 for the Quad Cities Nuclear Power Station, Units 1 and 2,
respectively. The amendments are in response to your application dated December 30, 1999,
as supplemented by letter dated August 3, 2000. '

The amendments revise the technical specifications to: (1) remove the main steamline
radiation monitor (MSLRM) scram and main steamline isclation functions, and (2) add a new
requirement for the MSLRM mechanical vacuum pump trip function.

A copy of the related Safety Evaluation is also enclosed. The Notice of Issuance will be
included in the Commission's biweekly Federal Register notice.

Sincerely,

e B
Stewart N. Bailmﬁcﬁon 2

Project Directorate il
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket Nos. 50-254 and 50-265

Enclosures: 1. Amendment No. 196 to DPR-29
2. Amendment No. 192 to DPR-30
3. Safety Evaluation

cc w/encls: See next page
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

TS ' COMMONWEALTH EDISON COMPANY

AND

MIDAMERICAN ENERGY COMPANY

DOCKET NO. 50-254

QUAD CITIES NUCLEAR POWER STATION, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 196
License No. DPR-29

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Commonwealth Edison Company
(the licensee) dated December 30, 1999, as supplemented by letter dated
August 3, 2000, complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act) and the Commission's rules and
regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the provisions of the
Act, and the rules and regulations of the Commission;

C. There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of the

public, and (ii) that such activities will be conducted in compliance with the
Commission's regulations;

D. The issuance of this amendment will not be inimical to the common defense and
security or to the health and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.

2. Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and paragraph 3.B. of Facility
Operating License No. DPR-29 is hereby amended to read as follows:



B. Technical Specifications

The Technical Specifications contained in Appendices A and B, as revised
through Amendment No. 196 , are hereby incorporated in the license. The
licensee shall operate the facility in accordance with the Technical
Specifications.

3. This license amendment is effective as of the daté of its issuance and shall be
implemented within 120 days.

FOR THE NUCLEAR REGULATORY COMMISSION

Project Directorate 1l
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: October 13, 2000
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

COMMONWEALTH EDISON COMPANY

AND

MIDAMERICAN ENERGY COMPANY

DOCKET NO. 50-265

QUAD CITIES NUCLEAR POWER STATION, UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 192
License No. DPR-30

- The Nuclear Regulatory Commission (the Commission) has found that:

The application for amendment by Commonwealth Edison Company (the
licensee) dated December 30, 1999, as supplemented by letter dated August 3,
2000, complies with the standards and requirements of the Atomic Energy Act of
1954, as amended (the Act) and the Commission's rules and regulations set
forth in 10 CFR Chapter |;

The facility will operate in conformity with the application, the provisions of the
Act, and the rules and regulations of the Commission;

There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of the
public, and (ii) that such activities will be conducted in compliance with the
Commission's regulations;

The issuance of this amendment will not be inimical to the common defense and
security or to the health and safety of the public; and

The issuance of this amendment is in accordance with 10 CFR Part 51 of the
Commission's regulations and all applicable requirements have been satisfied.

Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and paragraph 3.B. of Facility
Operating License No. DPR-30 is hereby amended to read as follows:



B. Technical Specifications

The Technical Specifications contained in Appendices A and B, as revised
through Amendment No. 192 , are hereby incorporated in the license. The
licensee shall operate the facility in accordance with the Technical
Specifications.

3. This license amendment is effective as of the date of its issuance and shall be
implemented within 120 days.

FOR THE NUCLEAR REGULATORY COMMISSION

ny J. Mendiola, Chief, Section 2
oject Directorate il

Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: October 13, 2000



ATTACHMENT TO LICENSE AMENDMENT NOS. 196 AND 192

FACILITY OPERATING LICENSE NOS. DPR-29 AND DPR-30

DOCKET NOS. 50-254 AND 50-265

Revise the Appendix A Technical Specifications by removing the pages identified below and
inserting the attached pages. The revised pages are identified by the captioned amendment
number and contain marginal lines indicating the area of change.

REMOVE INSERT
\Y \
2-4 2-4
B 2-8 B 2-8
3/4.1-3 3/4.1-3
3/4.1-5 3/4.1-5
3/4.1-7 3/4.1-7
3/4.1-10 3/4.1-10
3/4.2-3 3/4.2-3
3/4.2-7 3/4.2-7
3/4.2-8 3/4.2-8
3/4.2-10 3/4.2-10
-- 3/4.2-55

B 3/4.2-5 B 3/4.2-5
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LSSS 2.2
TABLE 2.2.A-1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS
Functional Unit Trip Setpoint

1. Intermediate Range Monitor:
a. Neutron Flux - High <120/125 divisions of full scale
b. Inoperative . NA
2. Average Power Range Monitor:
a. Setdown Neutron Flux - High <15% of RATED THERMAL POWER

b. Flow Biased Neutron Flux - High
1) Dual Recirculation Loop Operation

a) Flow Biased <0.58W®@ + 62%,
with a maximum of
b) High Flow Clamped <120% of RATED THERMAL POWER
2) Single Recirculation Loop Operation
a) Flow Biased <0.58W® + 58,5%,
with @ maximum of
b) High Flow Clamped <116.5% of RATED THERMAL POWER
c. Fixed Neutron Flux - High <120% of RATED THERMAL POWER
d. Inoperative NA
3. Reactor Vessel Steam Dome Pressure - High <1060 psig
4. Reactor Vessel Water Level - Low >144 inches above top of active fuel
5. Main Steam Line Isolation Valve - Closure <10% closed

6. Deleted

a W shall be the recircdlation loop flow expressed as a percentage of the recirculation loop flow which produces a rated
core flow of 98 million Ibs/hr.

QUAD CITIES - UNITS 1 & 2 2.4 Amendment Nos. 196 & 192



LSSS B 2.2

BASES

decrease as power is increased to 100% in comparison to the level outside the shroud, to a maximum
of seven inches, due to the pressure drop across the steam dryer. Therefore, at 100% power, an
indicated water level of +8 inches water level may be as low as +1 inches inside the shroud which
corresponds to 144 inches above the top of active fuel and 504 inches above vessel zero. The top of
active fuel is defined to be 360 inches above vessel zero.

5. Main Steam Line Isolation Valve - Closur

Automatic isolation of the main steam lines is provided to give protection against rapid reactor
depressurization and cooldown of the vessel. When the main steam line isolation valves begin to close,
a scram signal provides for reactor shutdown so that high power operation at low reactor pressures
does not occur. With the scram setting at 10% valve closure (from full open), there is no appreciable
increase in neutron flux during normal or inadvertent isolation valve closure, thus providing protection
for the fuel cladding integrity Safety Limit. Operation of the reactor at pressures lower than the MSIV
closure setting requires the reactor mode switch to be in the Startup/Hot Standby position, where
protection of the fuel cladding integrity Safety Limit is provided by the IRM and APRM high neutron flux
scram signals. Thus, the combination of main steam line low pressure isolation and the isolation valve
closure scram with the mode switch in the Run position assures the availability of the neutron flux
scram protection over the entire range of applicability of fuel cladding integrity Safety Limit.

6. Deleted

QUAD CITIES - UNITS 1 & 2 B 2-8 Amendment Nos. 196 & 192
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TABLE 3.1.A-1 (Continued)
REACTOR PROTECTION SYSTEM INSTRUMENTATION
_ Minimum
Applicable OPERATIONAL OPERABLE CHANNEL(s)
Functional Unit MODE(s) per TRIP SYSTEM® ACTION
5. Main Steam Line Isolation Valve - Closure 1 , 4 14
6. Deleted
7. Drywell Pressure - High 1, 2M 2 11
8. Scram Discharge Volume Water Level - High
a. AP Switch, and 1,2 2 11
504 2 13
b. Thermal Switch 1,2 2 11
| 500 2 13
9. Turbine Stop Valve - Closure 1@ 4 16
10. Deleted
11. Turbine Control Valve Fast Closure 1@ 2 16
12. Turbine Condenser Vacuum - Low | 1 2 14

dd o
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REACTOR PROTECTION SYSTEM RPS 3/4.1.A
TABLE 3.1.A-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION

ACTION
ACTION 11 - Be in at least HOT SHUTDOWN within 12 hours.
ACTION 12 - Verify all insertable control rods to be fully inserted in the core and lock the reactor

mode switch in the Shutdown position within one hour.

ACTION 13 - Suspend all operations involving CORE ALTERATIONS, and fully insert all insertable
control rods within one hour. If SRM instrumentation is not OPERABLE per
Specification 3.10.B, also suspend replacement of LPRMs.

ACTION 14 - Be in at least STARTUP within 8 hours.

ACTION 15 - Deleted

ACTION 16 - Initiate a reduction in THERMAL POWER within 15 minutes and reduce reactor power
to less than 45% of RATED THERMAL POWER within 2 hours.

ACTION 17 - Verify all insertable control rods to be fully inserted in the core within one hour.

ACTION 18 - Lock the reactor mode switch in the Shutdown position within one hour.

ACTION 19 - Suspend all operations involving CORE ALTERATIONS, and fully insert all insertable
control rods and lock the reactor mode switch in the Shutdown position within one
hour. If SRM instrumentation is not OPERABLE per Specification 3.10.B, also
suspend replacement of LPRMs.

QUAD CITIES - UNITS 1 & 2 3/4.1-5 Amendment Nos. 196 & 192
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TABLE 4.1.A-1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Functional Unit

j—t

. Intermediate Range Monitor:

a. Neutron Flux - High

b. Inoperative

Average Power Range Monitor(®:

a. Setdown Neutron Flux - High

b. Flow Biased Neutron Flux - High
Fixed Neutron Flux - High

d. Inoperative

Reactor Vessel Steam Dome Pressure - High
Reactor Vessel Water Level - Low

Main Steam Line Isolation Valve - Closure
Deleted

Drywell Pressure - High

Applicable
OPERATIONAL
MODES

1,2,3,5m
1, 20

1,2

1, 20

CHANNEL
CHECK

g

NA

0

5D

NA

D@

NA

NA

CHANNEL
FUNCTIONAL
TEST

S/U©, W)
e

wi

S /U(C), wi)
W)

W
w
w

CHANNEL®

CALIBRATION

E@©
E(©

NA

SA©
SA©

We), SA
W, SA
NA

Q(h)(Q)

g

dd

—

W

V'T't/€ Sdd




" BEACTOR PROTECTION SYSTEM RPS 3/4.1.A
TABLE 4.1.A-1 (Continued)

REACTOR PROTECTION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

(1) With THERMAL POWER greater than or equal to 45% of RATED THERMAL POWER.

(m) Required to be OPERABLE only prior to and during required SHUTDOWN MARGIN demonstrations
performed per Specification 3.12.B.

(n) This function is not required to be OPERABLE when PRIMARY CONTAINMENT INTEGRITY is not
required.

(o) The provisions of Specification 4.0.D are not applicable to the CHANNEL FUNCTIONAL TEST and
CHANNEL CALIBRATION surveillances for a period of 24 hours after entering OPERATIONAL MODE
2 or 3 when shutting down from OPERATIONAL MODE 1.

(p) Deleted
(g) The CHANNEL CHECK frequency will remain NA and the CHANNEL CALIBRATION frequency will

remain Q for Functional Unit 3 until instrument upgrades are completed (Design Change Package
Nos. 9900090 for Unit 1 and 9900091 for Unit 2).

QUAD CITIES - UNITS 1 & 2 3/4.1-10 Amendment Nos. 196 & 192
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TABLE 3.2.A-1

ISOLATION ACTUATION INSTRUMENTATION

Functional Unit

[~

S

g

o o

PRIMARY CONTAINMENT ISOLATION

Reactor Vessel Water Level - Low
Drywell Pressure - High!®
Drywell Radiation - High

SECONDARY CONTAINMENT ISOLATION

Reactor Vessel Water Level - Low(¥
Drywell Pressure - Hight©¥)

Reactor Building Ventilation Exhaust
Radiation - High(<¥

Refueling Floor Radiation - High®

MAIN STEAM LINE (MSL) ISOLATION

Reactor Vessel Water Level
- Low Low

Deleted

MSL Pressure - Low

MSL Flow - High®

MSL Tunnel Temperature - High

Trip
Setpoint?

>144 inches
<2.5 psig
<100 R/hr

>144 inches
<2.5 psig
<10 mR/hr

<100 mR/hr

>84 inches

>825 psig

<140% of rated

<200°F

Minimum

CHANNEL(s) per

TRIP SYSTEM®

2
2/line

20of4in
each of 2 sets

Applicable
OPERATIONAL

MODE(s)

1,2, 3
1, 2,3
1,23

1,2, 3&*
1,23
1,2, 3 &**

1,2, 3 &**

1,23

1,23
1, 2,3

20
20
23

24
24
24

24

21

22
21
21

2

IIVINIAMYISNT .

N

V'Z'H/€ Uonenidy uonelos]




INSTRUMENTATION Isolation Actuation 3/4.2.A

TABLE 3.2.A-1 (Continued)

ISOLATION ACTUATION INSTRUMENTATION

TABLE NOTATION

*  During CORE ALTERATIONS or operations with a potential for draining the reactor vessel.

** When handling irradiated fuel in the secondary containment.

(a) A CHANNEL may be placed in an inoperable status for up to 2 hours for required surveillance
without placing the CHANNEL in the tripped condition provided the Functional Unit maintains
isolation actuation capability. ‘

(b) Deleted
(c) Isolates the reactor building ventilation system and actuates the standby gas treatment system.

(d) This function is not required to be OPERABLE when PRIMARY CONTAINMENT INTEGRITY is not
required.

(e) Only one TRIP SYSTEM.
(f) Closes only reactor water cleanup system isolation valves.

(g) Only one trip system required in OPERATIONAL MODE(s) 4 and 5 with RHR Shutdown Cooling
System integrity maintained. System integrity is maintained provided the piping is intact and no
maintenance is being performed that has the potential for draining the reactor vessel through the
system.

(h) Deleted _

"~ (i) Includes a time delay of 3 <t <9 seconds.

(i) Reactor vessel water level settings are expressed in inches above the top of active fuel (which is
360 inches above vessel zero).

(k) Also isolates the control room ventilation system.

QUAD CITIES - UNITS 1 & 2 3/4.2-7 Amendment Nos. 196 & 192
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TABLE 4.2.A-1

=
._|
ISOLATION ACTUATION INSTRUMENTATION SURVEILLANCE REQUIREMENTS s
<
. <
CHANNEL Applicable =,
CHANNEL FUNCTIONAL CHANNEL OPERATIONAL
Functional Unit CHECK TEST CALIBRATION MODE(s) =
1. PRIMARY CONTAINMENT ISOLATION
a. Reactor Vessel Water Level - Low S M E@ 1,23
b. Drywell Pressure - High® NA M Q 1,23
c.  Drywell Radiation - High S M E 1, 2,3
2. SECONDARY CONTAINMENT ISOLATION
a. Reactor Vessel Water Level - Low©® S M E@ 1,2, 3&*
b. Drywell Pressure - High®<% NA M Q 1,23
c. Reactor Building Ventilation Exhaust S M Q 1,2, 3 & **
Radiation - High(®
d. Refueling Floor Radiation - High( S M Q 1,2, 3 & **
3. MAIN STEAM LINE (MSL) ISOLATION
a. Reactor Vessel Water Level - Low Low ‘ S M E@ 1,23
b. Deleted | &
C. MSL Pressure - Low NA M Q 1 96*’.
d. MSL Flow - High® S M E 1,2, 3 >
9
e. MSL Tunnel Temperature - High NA E E 1, 2,3 5
| 5
3
w
»
* R
b3
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INSTRUMENTATION Isolation Actuation 3/4.2.A
TABLE 4.2.A-1 (Continued)

N ACTUATION IN MENTATION
SURVEILLANCE REQUIREMENTS

TABLE NOTATION
*  During CORE ALTERATIONS or operations with a potential for draining the reactor vessel.

** When handling irradiated fuel in the secondary containment.

(a) Trip units are calibrated at least once per 31 days and trénsmitters are calibrated at the frequency
identified in the table.

(b) This function is not required to be OPERABLE when PRIMARY CONTAINMENT INTEGRITY is not
required.

(c) Isolates the reactor building ventilation system and actuates the standby gas treatment system.
(d) Also isolates the control room ventilation system.

(e) Deleted

QUAD CITIES - UNITS 1 & 2 3/4.2-10 Amendment Nos. 196 & 192



INSTRUMENTATION

3.2 - LIMITING CONDITIONS FOR OPERATION

Mechanical Vacuum Pump 3/4.2.L

4.2 - SURVEILLANCE REQUIREMENTS

L. Mechanical Vacuum Pump Isolation
Instrumentation

Four CHANNELS of the Main Steam
Line Radiation - High Function for the
Mechanical Vacuum Pump trip

shall be OPERABLE®.

APPLICABILITY

OPERATIONAL MODE(s) 1 and 2 with the

Mechanical Vacuum Pump in service and

any main steam line not isolated.

ACTION:

With one or more CHANNEL(s) inoperable:

a.  Within 1 hour, verify sufficient CHANNELS
remain OPERABLE to maintain trip
capability, AND

b. Within 12 hours, place the inoperable
CHANNEL(s) in the tripped condition'®.

Otherwise, within 12 hours either:

a. Trip or isolate the Mechanical
Vacuum Pump, OR

b. Close the Main Steam Lines, OR

c. Be in OPERATIONAL MODE 3.

@A current source provides an instrument channel alignment every 3 months.

L. Mechanical Vacuum Pump Isolation
Instrumentation

The Main Steam Line Radiation - High
Function for the Mechanical Vacuum Pump
trip shall be demonstrated OPERABLE by
performance of a:

1.

2.

CHANNEL CHECK at least once per 12
hours,

CHANNEL FUNCTIONAL TEST at least
once per 31 days, and

CHANNEL CALIBRATION® at least
once per 18 months. The trip setpoint
shall be < 15 x normal background®.
LOGIC SYSTEM FUNCTIONAL TEST at
least once per 18 months including the
Mechanical Vacuum Pump breaker.

®Normal background is as measured during full power operation without hydrogen being injected.
©When a CHANNEL is placed in an inoperable status solely for performance of required surveillances, entry into the
associated Limiting Conditions for Operation and required ACTIONs may be delayed for up to 6 hours provided

Mechanical Vacuum Pump trip capability is maintained.

@ Not applicable if the inoperable channel is due to an inoperable Mechanical Vacuum Pump breaker.

QUAD CITIES UNITS 1 & 2 3/4.2-55

Amendment Nos. 196 & 192




INSTRUMENTATION B 3/4.2

BASES

3/4.2.1 ression Chamber an Il Spray Actuation Instrumentation

Instrumentation is provided to monitor the parameters which are necessary to permit initiation of the
containment cooling mode of the residual heat removal system to condense steam in the containment
atmosphere. The spray mode does not significantly affect the rise of drywell pressure following a loss of
coolant accident, but does result in quicker depressurization following completion of the blowdown.,

3/4.2.] Feedwater Trip System Actuation

The feedwater trip system actuation instrumentation is designed to detect a potential failure of the
feedwater control system which causes excessive feedwater flow. If undetected, this would lead to
reactor vessel water carryover into the main steam lines and to the main turbine. This instrumentation
is included in response to Generic Letter 89-19.

3/4.2.K Toxic Gas Monitoring

Toxic gas monitoring instrumentation is provided in or near the control room ventilation system intakes
to allow prompt detection and the necessary protective actions to be initiated. Isolation from high toxic
chemical concentration has been added to the station design as a result of the "Control Room
Habitability Study” submitted to the NRC in December 1981 in response to NUREG-0737 Item III D.3.4.
As explained in Section 3 of this study, ammonia, chlorine, and sulphur dioxide detection capability has
been provided. In a report generated by Sargent and Lundy in April 1991, justification was provided to
delete the chlorine and sulphur dioxide detectors from the plant. The setpoints chosen for the control
room ventilation isolation are based on early detection in the outside air supply at the odor threshold, so
~that the toxic chemical will not achieve toxicity limit concentrations in the Control Room.

3/4.2.L Mechannical Vacuum Pump Isolation Instrumentation

The Mechanical Vacuum Pump Isolation Instrumentation initiates a trip of the main condenser
Mechanical Vacuum Pump following an event in which main steam line radiation levels exceed
predetermined values. Tripping the mechanical vacuum pump limits the offsite doses in the event of a
control rod drop accident (CRDA). The trip logic consists of two independent trip systems with two
channels of the Main Steam Line Radiation - High in each trip system. The outputs of each trip system
are combined in a one-out-of-two taken twice logic.

The trip of the Mechanical Vacuum Pump is credited in the CRDA radiological analysis. Accordingly, the
Mechanical Vacuum Pump trip is required to be operable in Modes 1 and 2. In modes 3, 4 and 5, the
conseguences of a CRDA are insignificant and are not expected to result in any fuel damage.
Surveillance requirements for testing and calibration are provided to ensure an acceptable level of
quality and reliability.

QUAD CITIES - UNITS 1 & 2 B 3/4.2-5 Amendment Nos. 196 & 192



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 196 TO FACILITY OPERATING LICENSE NO. DPR-29

AND AMENDMENT NO. 192 TO FACILITY OPERATING LICENSE NO. DPR-30

COMMONWEALTH EDISON COMPANY

AND

MIDAMERICAN ENERGY COMPANY

QUAD CITIES NUCLEAR POWER STATION, UNITS 1 AND 2

DOCKET NOS. 50-254 AND 50-265

1.0 INTRODUCTION

By letter dated December 30, 1999, as supplemented by letter dated August 3, 2000,
Commonwealth Edison Company (ComEd, the licensee) requested a license amendment to
revise the technical specifications (TS) for the Quad Cities Nuclear Power Station, Units 1

. and 2, to allow elimination of the main steamline radiation monitor (MSLRM) main steamline
isolation and reactor trip functions. Eliminating these functions would improve the availability of
the main condenser for removal of decay heat and aids in eliminating inadvertent reactor trips.
The alarms initiated by the MSLRMSs and the mechanical vacuum pump (MVP) trip function
would remain functional.

The design intent of the MSLRMs, of which there are four per unit, was to provide an early
indication of gross fuel failures. The MSLRMs measure the radiation level external to the main
steamlines and provide alarm, trip and isolation functions upon detection of excessive levels. In
the original design, the monitors provided signals to initiate a reactor trip and main steam
isolation valve (MSIV) closure. At some facilities, these monitors also provided trip signals to
other plant equipment. The MSLRMs have been responsible for several unnecessary reactor
trips due to instrument failures, maintenance errors, and chemistry excursions. In none of
these cases was there failed fuel.

The proposed changes are a result of the Boiling Water Reactor Owners’ Group (BWROG)
initiative to minimize inadvertent scrams and MSIV closure due to erroneous monitor actuation.
In 1987, the BWROG submitted the Topical Report NEDO-31400, “Safety Evaluation for
Eliminating the Boiling Water Reactor Main Steam Isolation Valve Closure Function and Scram
Function of the Main Steam Line Radiation Monitor.” This report provides a safety assessment
that demonstrates that the main steamline (MSL) isolation function and scram function of the



MSLRMs are not required to ensure compliance with the accident dose guidelines of 10 CFR
Part 100. Eliminating these functions aids in eliminating inadvertent BWR reactor scrams and
provides improved availability for the main condenser. By letter dated May 15, 1991, the staff
accepted NEDO-31400 for referencing in license applications.

ComEd proposed changes to TS Table 2.2.A-1, “Reactor Protection System Instrumentation
Setpoints;” TS Table 3.1.A-1, “Reactor Protection System Instrumentation;” and TS

Table 4.1.A-1, “Reactor Protection System Instrumentation Surveillance Requirements;” to
reflect elimination of the reactor trip function of the MSLRM. ComEd proposed changes to TS
Table 3.2.A-1, “Isolation Actuation Instrumentation;” and TS Table 4.2.A-1, “Isolation Actuation
Instrumentation Surveillance Requirements;” to reflect elimination of the MSL isolation function
of the MSLRM. ComEd proposed new TS 3/4.2.L to cover the requirements for the MVP trip
function. ComEd also proposed associated bases changes. '

In support of its application, ComEd submitted an analysis of a control rod drop accident
(CRDA). This analysis was performed using the methods of NEDO-31400A, updated with site-
specific data. This analysis included a postulated release path at Quad Cities that was not
addressed by NEDO-31400A. ComEd provided additional information in support of this
amendment by letter dated August 3, 2000. This additional information did not change the
scope of the original proposed no significant hazards findings.

2.0 EVALUATION

The MSLRMs consist of ionization chambers that monitor for gamma radiation at points
external to the MSLs. The MSLRM was designed to provide an early indication of gross fuel
cladding failures. The original intent of this monitor was to mitigate the releases of the detected
fuel failure by tripping the reactor and isolating the MSLs. These reactor trip isolation signals
limit releases to the environment and mitigate the radiological effects of fuel failures during a
CRDA to below a fraction of the limits in 10 CFR Part 100.

NEDO-31400 considered two bounding accident sequences: a CRDA with automatic MSL
isolation and a CRDA without MSL isolation. The evaluation demonstrated that the radiological
consequences of these accident sequences would remain below a fraction (25 percent) of the
10 CFR Part 100 limits without the scram and MSL isolation functions of the MSLRM. The
topical report also evaluated the potential effect of an occupational exposure in the event of a
sudden release of radioactive material from the fuel and concluded that the elimination of the
reactor trip and MSL isolation functions would have no adverse effect.

In the May 15, 1991, safety evaluation for NEDO-31400, the staff concluded that removal of the
MSLRM trips that automatically shut down the reactor and close the MSIVs was acceptable and
that NEDO-31400 could be referenced in support of an amendment request as long as the
following three conditions were met:



Condition 1. The applicant demonstrates that the assumptions with regard to input values
(including power per assembly, X/Q, and decay times) that are made in the
generic analysis bound those for the plant.

Although the general conclusions in NEDO-31400 are valid for Quad Cities, the supporting
radiological analyses do not account for a Quad Cities-specific release path. The turbine gland
seal exhauster discharges reactor steam collected at the gland seals to the main chimney. This
pathway is a bypass of the main condenser and the augmented offgas system (AOS). For this
reason, ComEd performed a site-specific radiological analysis of the consequences of a CRDA
without the scram and MSL isolation functions of the MSLRM. The analysis was performed
using the guidance of Standard Review Plan (SRP) Section 15.4.9.

The CRDA is of interest as this is the only design basis accident for which it is assumed that the
MSL isolation signal comes from the MSLRM. (No design basis event, including the CRDA,
credits reactor scram initiated by the MSLRM.) In a boiling water reactor (BWR), control rods
are positioned into the core from beneath the reactor vessel by the control rod drive
mechanisms (CRDMs) and associated systems and circuitry. A CRDA is the result of an
unlikely failure in this equipment that allows a control rod to drop out of the core. This event
would cause a rapid increase in the core power in the fuel adjacent to the dropped rod. As a
result of this power increase, some fuel damage is postulated to occur. The radiological
consequences of such an event are analyzed to ensure that the postulated offsite doses are a
small fraction of the 10 CFR Part 100 limits.

The BWROG and Quad Cities analyses assume that 850 fuel rods are failed, releasing the
fission product inventory in the fuel rod gap to the reactor coolant. The BWROG analysis
assumed that a fraction of the failed rods reached temperatures sufficient to cause fuel melt.
ComkEd'’s original analyses assumed that this fuel damage did not occur at Quad Cities.
However, in response to staff questions, ComEd re-analyzed the consequences of the CRDA
incorporating the BWROG analysis assumption of fuel melt fraction. It is assumed that 10
percent of the iodines and noble gases in the core are in the fuel rod gap and available for
release from the damaged rods. Fifty percent of the iodines and 100 percent of the noble
gases contained in the fraction of fuel that is projected to melt are released to the reactor
coolant. Of the radioactive material released to the reactor coolant, 100 percent of the noble
gases and 10 percent of the iodines are assumed to reach the main condenser.

The BWROG and Quad Cities analyses both assume that offsite power is not lost during the
event. This assumption is not consistent with staff practice as described in Section 15.4.9 of

the SRP. A loss of offsite power would resuilt in a loss of main condenser vacuum and the AOS -
and potentially increase the radioactive material releases to the environment. However, on loss
of condenser vacuum, the turbine stop valves and then the turbine bypass valves will close
isolating the condenser and stopping the release well short of the 24-hour release period
assumed in the BWROG and Quad Cities analyses. The staff accepted this assumption in
approving the BWROG report and finds it to be acceptable in the Quad Cities analysis.

The Quad Cities analysis considered two primary release paths: (1) main steam to the
turbine/condenser, and (2) gland seal steam to the gland seal condenser. The steam flow is
assumed to be at the full rated flow until the reactor trip occurs at 6 seconds, after which the



flow is conservatively assumed to drop to 5 percent of the full rated flow and remain at this flow
for 24 hours. The activity in the main condenser is released by the AOS and the MVP to the
environment via the main chimney. The analysis assumes that 90 percent of the iodine that
enters the main condenser plates out on internal surfaces and is retained. Although the MVP is
not used above certain power levels in accordance with plant procedures, the analysis
conservatively assumes that the MVP operates until tripped by a high radiation signal from the
MSLRM, a period estimated to be 6 seconds. The main condenser is assumed to leak to the
atmosphere at a rate of 100 percent per day for 24 hours. Although the release would pass
through the AOS, no credit was taken for holdup in the AOS. However, it is assumed that
iodine released from the condenser would be effectively retained in the AOS. The gland seal
exhauster is assumed to continue to work for 24 hours.

The Quad Cities analysis considered the post-accident exposure of the control room personnel.
This analysis assumed that the control room would not isolate and would continue to draw in
2460 cfm of unfiltered air for the duration of the event.

The licensee’s calculation considers cases with three different source terms and two sets of
dose conversion factors. The source terms were based on a total core inventory assuming

(1) Siemens 20 GWD/MTU fuel, (2) Siemens 60 GWD/MTU fuel, and (3) the source term from
TID14844. The dose conversion factors were from ICRP-2 and ICRP-30. Although the results
of all these cases are documented in the calculation, ComEd’s description of their analysis only
reports the results obtained using the TID14844 source term and the ICRP-2 dose conversion
factors. The calculation results indicate that these assumptions are the most limiting.

The staff considered the information provided by ComEd in their submittal and information from
the Quad Cities Updated Final Safety Analysis Report in performing this review. The staff
performed an independent calculation and determined that the ComEd analysis underestimated
the dose contribution of the gland seal due to a misapplication of credit for iodine deposition in
the main condenser. By letter dated August 3, 2000, ComEd submitted a revised analysis
correcting this deficiency (and changing the assumed fuel melt fraction described above).

The staff’s calculations were performed using the core inventory for Siemens fuel with 60 GWD/
MTU burnup. Table 1 lists the analysis parameters used by the staff. The staff routinely uses
thyroid dose conversion factors based on ICRP-30 and finds these (and the earlier ICRP-2
factors) acceptable for use in design-basis accident analyses. With the adjustments discussed
above, the staff finds the revised analysis assumptions, inputs, and methodology used by
ComEd to be acceptable for Quad Cities, Units 1 and 2.

Based on the information provided by ComEd related to elimination of the scram and MSL
isolation functions of the MSLRM, the staff finds reasonable assurance that the radiological
consequences of anticipated accidents at Quad Cities, Units 1 and 2, will be less than the dose
guidelines of 10 CFR Part 100 and the criteria of 10 CFR Part 50, Appendix A, General Design
Criterion 19 and Section 6.4 of NUREG-0800. The staff finds that the licensee’s analysis
satisfies Condition 1.



Condition 2. The applicant includes evidence (implemented or proposed operating
procedures, of equivalent commitments) to provide reasonable assurance that
increased significant levels of radioactive material in the main steamlines will be
controlled expeditiously to limit both occupational doses and environmental
releases.

In response to Condition 2, ComEd committed to review and revise, as necessary, the Quad
Cities operating procedures to ensure operator actions limit occupational doses and
environmental releases upon evidence of increased levels of radioactivity in the MSLs. ComEd
committed to complete any procedure changes prior to implementation of the proposed TS
changes.

Condition 3. The applicant standardizes the MSLRM and offgas radiation monitor alarm
setpoint at 1.5 times the nominal nitrogen-16 (N-16) background dose rate at the
monitor locations, and commits to promptly sample the reactor coolant to
determine possible contamination levels in the plant reactor coolant and the
need for additional corrective actions, of either the MSLRM or offgas radiation
monitors or both exceed their alarm setpoint.

In response to Condition 3, ComEd committed to the following before implementation of the
proposed TS changes: (1) to reset the MSLRM and offgas radiation monitor alarms to 1.5
times the normal full power N-16 background (with hydrogen addition) dose rates, and (2) to
amend operating procedures as necessary to ensure prompt sampling of the reactor coolant to
determine possible sources of contamination and to determine the need for further corrective
action.

Based on ComEd’'s commitments, the staff has determined that Conditions 2 and 3 have been
satisfied. The staff finds that reasonable controls for the implementation and for subsequent
evaluation of proposed changes pertaining to the above regulatory commitments are best
provided by the licensee’s administrative processes, including its commitment management
program. The above regulatory commitments do not warrant the creation of regulatory
requirements (items requiring prior NRC approval of subsequent changes).

In addition to eliminating the TS requirements for MSLRM reactor trip and MSL isolation
functions, ComEd proposed new TS 3/4.2.L, “Mechanical Vacuum Pump Isolation
Instrumentation,” for the MSLRM function to trip the condenser MVP. The proposed TS
requires four channels of MSLRM high-radiation trip function to be operable in Modes 1 and 2
when a condenser MVP is in service and the MSLs are not isolated. |f one or more channel(s)
is inoperable, the proposed TS requires, within 1 hour, verification that sufficient channels
remain operable to maintain trip capability, and within 12 hours to restore the inoperable
channel(s) to operable status or place the inoperable channel(s) or associated trip system(s) in
trip, or within 12 hours take the plant out of the range of applicability (e.g., MVP tripped, MSLs
isolated, or plant in Mode 3). The proposed TS also allows entry into the action statements to
be delayed for up to 6 hours for the performance of surveillances, provided MVP pump trip
capability is maintained. The proposed surveillance requirements include a CHANNEL CHECK
at least once per 12 hours, a CHANNEL FUNCTIONAL TEST at least once per 31 days, and a
CHANNEL CALIBRATION and a LOGIC SYSTEM FUNCTIONAL TEST at least once per



18 months. The staff finds that the proposed TS 3/4.2.L is in conformance with the original
plant design and is consistent with NUREG-1433, Revision 1, “Standard Technical
Specifications for General Electri¢ Plants, BWR/4,” and NEDC-30851P-A, Supplement 2,
“Technical Specifications Improvement Analysis for BWR Isolation Instrumentation Common to
Reactor Protection System and Emergency Core Cooling System Instrumentation,” dated
March 1989, which was previously approved by the staff. Therefore, the staff finds the
proposed TS 3/4.2.L to be acceptable. '

3.0 STATE CONSULTATION

in accordance with the Commission's regulations, the lilinois State official was notified of the
proposed issuance of the amendments. The State official had no comments.

4.0 ENVIRONMENTAL CONSIDERATION

The amendments change a requirement with respect to the installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20 and change
surveillance requirements. The NRC staff has determined that the amendments involve no
significant increase in the amounts, and no significant change in the types, of any effluents that
may be released offsite, and that there is no significant increase in individual or cumulative
occupational radiation exposure. The Commission has previously issued a proposed finding
that the amendments involve no significant hazards consideration, and there has been no
public comment on such finding (65 FR 48747). Accordingly, the amendments meet the
eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR
51.22(b), no environmental impact statement or environmental assessment need be prepared
in connection with the issuance of the amendments.

5.0 CONCLUSION

The Commission has concluded, based on the considerations discussed above, that: (1) there
is reasonable assurance that the health and safety of the public will not be endangered by
operation in the proposed manner, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendments will not be inimical to the
common defense and security or to the health and safety of the public.

Principal Contributors: S. F. LaVie
S. N. Bailey

Date: October 13, 2000



Table 1
Accident Analysis Parameters Used by Staff
Reactor power (2511 x 1.02), MWt 2561
Peaking factor 1.5
Fuel burnup, GWD/MTU 60
Fraction of core inventory in fuel rod gap, percent 10
Number of damaged rods 850
Fraction of rods which exceed melting temperature 0.0077
Total number of rods in core 52128
Fraction of activity released from damaged fuel that reaches turbine/condenser
lodine 0.1
Noble gases 1.0
Fraction of activity released from fraction of fuel which melts
fodine 0.5
Noble gases 1.0
Fraction of activity in turbine/condenser that is released to environment
lodine 0.1
Noble gases 1.0
Main steam flow, lbm/hour
Prior to trip 9.70E6
After trip 4.85E5
Gland seal flow, Ibm/hour
Prior to trip ‘ 1.50E4
After trip 7.5E2
Specific volume of Steam, ft¥/Ib 0.445
Volume of primary system (MSL and dome), ft® 5000
Free volume of condenser, ft® 92,000
MVP flow rate, ft*/min 5000
Timing of Rx scram and MVP trip, sec 6
Main condenser release to environment, percent/day 100
Gland seal release to environment, volume/sec 1
Release duration, hours 24
Control Room Envelope Volume, ft* 184,000
Control Room Intake, cfm 2460
lodine Dose Conversion Factors ICRP-2
Atmospheric dispersion Location Duration, hr X/Q, sec/m®
EAB 0-0.5 2.9E-4
0.5-2 2.3E-5
LPZ 0-0.5 3.2E-5
0.5-8 9.0E-6
8-24 3.0E-6
Control Room 0-2 7.00E-4
2-8 6.45E-6
8-24 3.81E-6




