UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

January 18, 1989

Docket Nos.: 50-254
and 50-265

Mr. Henry E. Bliss

Nuclear Licensing Manager
Commonwealth Edison Company
Post Office Box 767
Chicago, I1linois 60690

Dear Mr. Bliss:

SUBJECT: HYDROGEN WATER CHEMISTRY CONTROL SYSTEM AND TECHNICAL SPECIFICAITON
AMENDMENT (TAC NOS. 69422 AND 69423)

Re: Quad Cities Nuclear Power Station, Units 1 and 2

The Commission has issued the enclosed Amendment Nos. 112 and 108 to Facility
Operating License Nos. DPR-29 and DPR-30 for the Quad Cities Nuclear Power
Station ?QCNPS), Units 1 and 2. These amendments are in response to
Commonwealth Edison Company's (CECo) applications dated September 16 and

“ November 18, 1988. As per CECo's request, the main steam line radiation
monitors trip setpoint for the reactor protection system was changed to
provide for implementation of hydrogen water chemistry (HWC).

By letter dated September 28, 1988, CECo also submitted additional information
describing their plans to initiate a HWC program at QCNPS. Based on this and
subsequent information provided in response to our questions, we concluded
that the proposed permanent HWC system is in accordance with the BWR Owners
Group "Guidelines for Permanent BWR Hydrogen Water Chemistry Installations -
1987 Revision."

It is our intention to visit QCNPS when the HWC system is completely
installed. The purpose of this visit is to verify compliance with the BWR
Owners Group Guidelines.

We will work with the Nuclear Licensing Administrator for QCNPS and the
station management to coordinate an appropriate time.
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A copy of our relatedlsafety Evaluation is also enclosed. The Notice of
Issuance will be included in the Commission's biweekly Federal Register

notices.

Sincerely,

A

Thierry Ross, Project Manager

Project Directorate III-2

Division of Reactor Projects - III,
IV, V and Special Projects

Enclosures:

1. Amendment No. 112 to
License No. DPR-29

2. Amendment No. 108 to
License No. DPR-30

3. Safety Evaluation

cc w/enclosures:
See next page
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Mr. Herry E. Bliss
Commonwealth Edison Company

cC:

Mr. Stephen E. Shelton

Vice President

Iowa-I1linois Gas and
Electric Company

P. 0. Box 4350

Davenport, Iowa 52808

Michael 1. Miller, Esq.
Sidley and Austin

One First National Plaza
Chicago, I11inois 60603

Mr. Richard Bax

Station Manager

Quad Cities Nuclear Power Station
22710 206th Avenue North
Cordova, I1linois 61242

Resident Inspector

U. S. Nuclear Regulatory Commission
22712 206th Avenue North

Cordova, I1lincis 61242

Chairman
Rock Island County Board
of Supervisors
1504 3rd Avenue
Rock Island County Office Bldg.
Rock Island, I1linois 61201

Mr. Michael E. Parker, Chief

Division of Engineering

I11inois Department of Nuclear Safety
1035 Outer Park Drive,

Springfield, I1linois 62704

Regional Administrator, Region III
U. S. Nuclear Regulatory Commission
799 Roosevelt Road, Bldg. #4

Glen Ellyn, 11linois 60137

Quad Cities Nuclear Power Station
Units 1 and 2
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

COMMONWEALTH EDISON COMPANY

AND
TOWA-ILLINOIS GAS AND ELECTRIC COMPANY
DOCKET NO. 50-254

QUAD CITIES NUCLEAR POWER STATION, UNIT 1
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 112
License No. DPR-29

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

A.

The application for amendment by Commonwealth Edison Company

(the licensee) dated September 16 and November 18, 1988, 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;

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-29 is

hereby amended to read as follows:

8901300278 890118 ~
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B. Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 112 , 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.

FOR THE NUCLEAR REGULATORY COMMISSION

iel R. Mulger, Ugfféz;r

Project Directorate III-2
Division of Reactor Projects ~ III,
IV, V and Special Projects

Attachment:
Changes to the Technical
Specifications

Date of Issuance: January 18, 1989



ATTACHMENT TO LICENSE AMENDMENT NO. 112

FACILITY OPERATING LICENSE NO. DPR-29

DOCKET NO. 50-254

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

REMOVE INSERT
3.1/4.1-3 3.1/4.1-3
3.1/4.1-8 3.1/4.1-8
3.1/4.1-9 3.1/4.1-9
3.1/4.1-10 3.1/4.1-10
3.2/4.2-6 3.2/4.2-6
3.2/4.2-11 3.2/4.2-11
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QUAD-CITIES
OPR-29

Loss of condensate vacuum occurs when the condenser can no Tonger handle heat fnput. Loss of condenser
vacuum initiates a closure of the turdine stop valves and turbine bypass valves, which el iminates the heat
tnput to the condenser. Closure of the turdine stop and bypass valves causes a prassure transient,
neutron flux rise, and an increase in surface heat flux. To prevent the cladding safety Vimit from detng
exceeded 1f this occurs, a reactor scram occurs on turbine stop valve closure. The turbdine stop valve
closure scram function alone is adequate to prevent the cladding safety 1imit from being exceeded in the
event of a turbine trip transient with bypass closurs.

The condenser Tow-vacuum scram 15 2 Dackup to the stop valve closure scram and causes a scram before the
stop valves are closed, thus the resulting transient 1s less severs. Scram occurs at 21 inches Hg vacuum,
stop valve closure occurs at 20 inches Mg vacuum, and bypass closure at 7 inches Hg vacuum.

High radiation levels 1n the matn steamline tunnel above that dus to the normal nitrogen and oxygen
radicactivity are an indication of leaking fuel. A scram 1s inittated whenever such radiation level
exceeds fifteen times normal background (without hydrogen addition). The purpose of this scram 1s to
reduce the source of such radiation to the extent necessary to pravent excessive turbine contamination.
Discharge of excessive amounts of radioactivity to the site environs 1s prevented by the air ejector
off-gas monitors, which cause an isolation of the main condenser off-gas line provided the 1imit specif ted
in Specification 3.8 s exceeded.

The main steamliing 1solation valve clown'seru 1s set to scram when the 1solation valves are 10X closed
from full open. This scram anticipates the pressure and flux transient which would occur when the valves
close. By scramming at this setting, the resultant transtent 4s insignificant.

A reactor mode switch 1s provided which actuates or bypasses the various scram functions appropriats to
the particular plant operating status (reference SAR Section 7.7.1.2). Shenever the reactor mods switch
13 1n the Refuel or Startup/Hot Standby position, the turdine condenser Tow-vacuum scram and main
steamline 1solation valve ¢losure scram are bypassed. This bypass has been provided for flextdility
during startup and to allow repairs to be made to the turbine condenser. while this bypass is in effect,
protection 13 provided against pressure or flux increases by thes high-pressure scram and APRM 153 scram,
respectively, which are effective in this mode.

- If the reactor were Brought to s hot 'sunchy condition for repairs to the turdbine condenser, the main

steasling 1s0latton valves would be closed. %o hypothesized single failure or singu.opcrator action in
this mode of operation can result in an unreviewed radiologica’l releass.

The manual scram function is active 1n a1l modes, thus providing for s manusl msans of rapidly tnserting
control rods during al) modes of rsactor operation. ’

The IRM system provides protection against excessive power levels and short resctor periods in the startup
and intermediate power ranges (reference SAR Section 7.4.4.2 and 7.4.4.3). A source range monitor (SRM)
system i3 alsc provided to supply additional neutron level information during startup but has no scram
functions (reference SAR Section 7.4.3.2). Thus the IRM is required in the Refuel and Startup/Mot Standdby
modes. In addition, protection is provided in this range by the APRM 15X scram as discussed in the bases
for Specification 2.1. In the power range the APRM system provides required protection (refersnce SAR
Section 7.4.5.2). Thus, the IRM system 13 not required in the Run mode, the APRM's cover only the
intermediate and powar range, the IRM's provide adequats coverage in the startup and intermediate range.

Tha high-reactor pressure, high-drywsl) pressure, resctor Tow water level, and scram discharge volume high
Tevel scrams are required for the Startup/Mot Standdy and Run modes of plant operation. They are
therefore required to be oparational for these modes of resctor operation.

The turdine condenser Tow-vacuum scram 15 required only during power operation and sust be bypassed to
start up the unit.

3.1/8.1-3 : Amendment No. 112
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DPR-29

| TABLE 3.1-1 _
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS REFUEL MODE

Minimum Number

of Operable or

Tripped Instrument

Channels per

Trip System(!) Trip Function

1 : Mode switch In shutdown

1 Manual scram
IRM

3 High Flux
3 Inoperative

: APRM()
2 High Flux (152 scram)
2 Inoperative
2 (per bank) High water Tevel in scram

discharge volume€
* High reactor pressure
High drywell pressure (5

Reactor lov water level

NN NN

Turbine ccndenser low
vacuum

2 Main steamline high
radiation ¢(12)

4 Main steanline isolation
valve closure

Voo -

3.1/74.1-8

Trip Level Setting

<€ 1207125 of full scale

Sgecifi:atlon 2.1.A.2

<« &0 gallons per bank

in

1060 psig
2.5 psig
> B {nches(B)

[

3> 21 inches Hg vacuum

< 15X normal full pewer
background

<€ 107 valve closure

Action(2?
A
A

Amendment No. 112
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TABLE 3.1-2
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS STARTUP/HOT STANDBY
MODE
Minimum Number ~ ' ' ' .
of Operable or
Tripped Instrument
Channels per ) )
Trip System(}) Trip Function . Trip Level Setting ~ Action(2)
1 Mode switch in shutdown v K A
1 .VHanual scram ' A
' 1RH |
3 High Flux £ 1207125 of full scale A
3 Inoperative A
APRM(I)
2 High Flux (1571 scram) Specification 2.1.A.2 A
2 Inoperative A
2 High-reactor pressure <€ 1060 psig A
2 High drywell pressure (5) < 2.5 psig A
2 * Reactor low water level 3 8 inches(® A
. 2 (per bank) High water level in scram € 40 gallons per bank A
discharge volume(4)
2 Turbine condenser low . 2 21 inches Kg vacuua A
vacuum ‘ .
2 Main steamline high <15X normal full pewer A |
radiation ¢12) background
4 Main steamiine §solation - £ 10% valve closure A

valve closure (7)

‘;sﬁv;— -

3.1/74.1.9 _ Amen=zent No. 112




QUAD-CITIES
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TABLE 3.1-3
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS RUN MODE
Minimus Number

of Gperable or
Tripped Instrument

Channels per

Irio function Irin Level Satting Action(2)

1 Mode switch in shutdown A

‘, Manual scram A

- aran(3)

2 High Flux (flow biased) Specification 2.1.A.10 Aor®

2 Inoperative Aors

2 Downscate (11) 2 37128 of full scale Aors

2 High-reactor pressure £ 1060 psig A

2 Nigh drywel) pressure £ 2.5 psig : A

2 Reactor Yow water level 2 8 inches(®) A

2 (per bank) High-water leve! in scram
dischargs volume . £ 40 gallons per bank A

2 Turbine condenser Tow 2 21 inches Hg vacuum AeortC
vacuum

2 Matin Steamline high . £ 18 X normal Py Aor¢
radiation (12) power Background (without

hydrogen addition)
. 4 Main steamling isolation £ 10X valve closure AerC
valve closure (6)
‘g‘-"-“:i» .

2 Turdine contro? valve fast 2 40X turdine/generator AorC
closure (9) 102d mismatch(10)

zA Turding stop valve £ 10% valve closure AeortcC
closure (9)

2 Turbine ENC control flutld 2 900 psig . Aor¢

Tow pressure (9)

13034 3.176.1-10 Amendment No. 112
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venturi tubes are provided in the main steamlines as a means of measuring
steam flow and also limiting the loss of mass tnventory from the vesse)
during & steamline break accident. In addition to monitoring steam flow,
instrumentation 1s provided which causes a trip of Group 1 isolation

valves. The primary function of the instrumentation is to detect a break in
the main steamline, thus only Group ! valves are closed. For the worst-case
accident, main steamline dbreak outside the drywell, this trip setting of
140% of rated steam flow, in conjunction with the flow timiters and main
steamline valve closure, limits the mass inventory loss such that fuel 1s
not uncovered, fuel temperatures rematn less than 1500° F, and release of
radioactivity to the environs is well below 10 CFR 100 guidelines (reference
SAR Sections 14.2.3.9 and 14.2.3.10).

Temperature monitoring instrumentation s provided in the mairn steamling
tunnel to detect leaks in this ares. Trips are provided on this
instrumentat fon and when exceedsd cause closure of Group 1 isolation

valves. Its setting of 200° F 95 low enough to detect leaks of the order
of 5 to 10 gpm; thus 1t 13 capadble of covering the entire spectrum of
breaks. For large breaks, it 15 a backup to high-steam flow instrumentation
discussed above, and for small dreaks with the resulting smal) release of
radiuc:!vuy. gives 1solation before the guidelines of 10 CFR 100 are
exceeded.

High radtation monitors in the main steamline tunne! have been provided to
detect gross fuel failure. This instrumentation causes closurs of Group 1
valves, tha only valves required to close for this accident. With the
estadblished setting of 15 times normal background (without hydrogen
addition) and main steamline tsolation valve closure, fission product
release 1s limited so that 10 CFR 100 guidelines are not exceeded for this
accident (reference SAR Section 14.2.1.7).

Pressure instrumntation {s provided which trips when matn steamline
pressure drops below 328 psig. A trip of this instrumentation results in
closure of Group 1 isclation valves. In the Refusl and Startup/Hot Standby
modes this trip function 1s bypassed. This function is provided primarily
to provide protection against a pressure regulator malfunction which would
cause the control and/or bypass valve to open. With the trip set at 828
psig. inventory loss 1s 1imited so that fuel 1s not uncovered and peak
cladding temparatures are such less than 1500° F; thus, there are no

fission products availadle for release other than those in the reactor water
(reference SAR Section 11.2.3).

The RCIC and the HPCT high flow and temperature instrumentation are provided
to detect a break in their respective piping. Tripping of this
instrumentation results in actuation of the RCIC or of HPCY 1solation
valves. Tripping logic for this function is the same as that for the main
steanling 1solation valves, thus a1l sensors are required to be operable or
in a tripped condition to meet single-failure criteria. The trip settings
of 200°F and 300X of design flow and valve closure time are such that core
uncovery 1s preavented and fission product release 1s within Yimits.

The instrumentation which initistes ECCS action 1s arranged in 2

one-out-of -two taken twice Yogic circuit. Unlike the resctor scram
circuits, however, thers is one trip system associated with each function
rather than the two trip systems in the reactor protection system. The
si»gn-nﬂurc criteria are mat by virtue of the fact that redundant core
cooling functions are provided, ¢.g., sprays and automatic blowdown and
tigh-pressure coolant injection. The specification requires that f a trip
system becomes inoperable, the system which 1t activates 1s declared
inoperadla. For example, if the trip system for core spray A becomes
inoperabie, core spray A is declared inoperadle and the out-of-service
specifications of Specification 3.5 govern. This specification preserves
the effectiveness of the system with respect to the single-failure criterta
even during pariods when maintenance or testing 1s deing performmd.

The control rod dlock functions are provided to prevent excessive control
rod withdrawal so that MCPR does not go below the MCPR Fuel Cladding
Integrity Safety Limit. The trip logic for this function 15 one out of n;
e.9., any trip on one of the six APRM's, @ight TRM's, four SRM's will result
in 3 rod dlock. The minimm instrument channel requirements assure
sufficient instrumentation to assure that the single-fatlure criterta are
met. The minisum instrument channel requirements for the RBM may be reduced
by one for a short pariod of time to allow for maintenance, testing, or
calibration. This time period is only =~ 3% of the operating time tn a3
month and does not significantly increass the risk of preventing an
inadvertent control rod withdrawal. - 112

1304 3.274.2-6 Amgndment No.
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TABLE 3.2-1
INSTRUMENTATION THAT INITIATES PRIMARY COMTAINMENT ISOLATION FUNCTIONS

Minimum Number
of Operadle or

Tripped
Instrume
;nmnmﬂ-l Instruments Irip Level Setting  Actigef21
4 Reactor low water($] 3144 inches above top of A
active fuel*
4 Reactor Tow low water 284 inches above top of A
active fuel*
I High drywell pressure($] £2.8 psig {3] A
% High flow main steamline(5]  <140X of rated steas flow 8
16 High temperature main £200° F
steaml ine tunnal
4 High radtation -ua <15 x norma) rated power @
steamline tunnel background (without
hydrogen additton)
4 Low main steam pressurel®] 2825 psig s
2 Nigh flow RCIC steamline £300 ’ of rated steam 4
fiowl’)
16 RCIC turdine ares high £200° ¢ 4
temperature
2 - Migh flow HPCI steamline Qonb rated steam ]
flow
16 HPCI ares high temperature  200° F ]
dotes

1. Whenever primary containment integrity is required, there shall be two operadls or
tripped systems for sach function, except for low prassure main steam)ing which only
need be available in the Run position.

2. Action, 1f the first column cannot be met for one of the trip systems, that trip
system shall de tripped. .

1f the first column cannot be met for both trip systems, the appropriate actions
1isted below shall be taken. |

A. Inttiate an orderly shutdown and have the reactor in Cold Shutdown condition in
24 hours.

8. mtuu an orderly load reduction and have reactor in Mot standbdy within 8
rs.

€. Close isolation valves in RCIC system.
D. Close 1solation valves in HPCI subsystem.
3. Nesd not be operable when primery containment tntegrity ts not required.

4. The tsolation trip signal 1s bDypassed when the mode switch is in Refuel or Startup/
Hot Shutdown.

§. The instrumentation also tsolates the control room ventilation system.

6. This signal also automatically closes the mechanical vacuum pump discharge line 1s0-
Tation valves.

7. Includes & tima delay of 3 g ¢t < 9 seconds.
*Top of active fuel s defined as 360° above vesse! zere for all water levels used in

the LOCA analysis (ses Bases 3.2).
13038 3.2/8.2-11 Amendment Mo. 112
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

COMMONWEALTH EDISON COMPANY

AND
TOWA-ILLINOIS GAS AND ELECTRIC COMPANY
DOCKET NO. 50-265

QUAD CITIES NUCLEAR POWER STATION, UNIT 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 108
License No. DPR-30

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

A.

The application for amendment by Commonwealth Edison Company (the
licensee) dated September 16 and November 18, 1988, 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;

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
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. 108 , 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,

FOR THE NUCLEAR REGULATORY COMMISSION

o

Dafiiel R. Mullér, Director

Project Directorate III-2

Division of Reactor Projects - IlI,
IV, V and Special Projects

Attachment:
Changes to the Technical
Specifications

Date of Issuance: January 18, 1989



ATTACHMENT TO LICENSE AMENDMENT NO. 108

FACILITY OPERATING LICENSE NO. DPR-30

DOCKET NO. 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
3.1/4.1-3 3.1/4.1-3
3.1/4.1-8 3.1/4.1-8
3.1/4.1-9 3.1/4.1-9
3.1/4.1-10 3.1/4.1-10
3.2/4.2-6 3.2/4.2-6
3.2/4.2-11 3.2/4.2-11
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Loss of condensate vacuum occurs when the condenser can no longer handle heat input. Loss of condenser
vacuum inittates a closure of the turbine stop valves and turbine bypass valves, which eliminates the heat
input to the condenser. Closure of the turbine stop and bypass valves causes a pressure transient,
neutron flux riss., and an increase n surface heat flux. To prevent the cladding safety 1imit from deing
exceeded 1f this occurs, a reactor scram occurs on turbine stop valve closure. The turbdine stop valve
closure scram function alone 1s adequate to prevent the cladding safety limit from being exceeded in the
event of & turdine trip transient with bypass closure.

The condenser Tow-vacuum scram is & backup to the stop valve closure scram and causes & scram before the
stop valves are closed, thus the resulting transient 1s less severs. Scram occurs at 21 inches Mg vacuum,
stop valve closure occurs at 20 Inches Hg vacuum, and bypass closure at 7 inches Hg vacuum.

High radiation levels in the main steamline tunnel above that due to the normal nitrogen and oxygen
radicactivity are an indication of leaking fuel. A scram is inittated whenever such radiation level
exceeds fifteen times normal background (without hydrogen addition). The purpose of this scram is to
reduce the source of such radiation to the extent necessary to prevent excessive turdine contamination.
Discharge of excessive amounts of radicactivity to the site environs 1s pravented by the air ejector
off-gas monitors, which cause an isolation of the masn condenser off-gas 1ine provided the 1imit specified
in Specification 3.8 15 sxceeded.

The main steamiing isolation valve c‘losu.n scram 1s set to scram when the isolation valves are 10X closed
from full open. This scram anticipates the pressurs and f1lux transient which would occur when the valves
close. By scramming at this setting, the resultant transient 1s insignificant.

A reactor mode switch is provided which actuates or bypasses the various scram functions appropriate to
the particular plant operating status (reference SAR Ssction 7.7.1.2). uhenever the resctor mode switch
13 1n the Refuel or Startup/Mot Standdy position, the turbine condanser Yow-vacuum scram and main
steamline 1solation valve closure scram are bypassed. This bypass has been provided for flaxidbility
during startup and to allow repatrs to be made to the turbine condenser. While this bypass s in effect,
protection is provided against prassure or flux tncreases by the high-pressure scram and APRM 15X scram,
respectively, which are effective 1n this mode. :

1r the reactor were brought to a hot standdy condition for repairs to the turdbine condenser, the main
steamline isolation valves would be closed. WMo hypothesized single fatlure or single operator action in
this mode of operation can result in an unreviewed radiological release.

The manual scram function is active in 811 modes, thus providing for a manual means of rapidly inserting )
control rods during a1l modes of reactor operation.

The IRM system provides protection against excessive power levels and short reactor pertods in the startup
and intermediate power ranges (reference SAR Section 7.4.4.2 and 7.4.4.3). A source range monitor (SRM)
system 1s also provided to supply sdditional neutron level information during startup but has no scram
functions (reference SAR Section 7.4.3.2). Thus the IRM is requirsd in the Refuel and Startup/Mot Standby
modes. 1In adédition, protection is provided in this range by the APRM 15X scram as discussed 1n the bases
for Spacificattion 2.1. In the powar rangs the APRM system provides required protection (reference SAR
section 7.4.5.2). Thus, the IRM system is not required in the Run mode, the APRM'S cover only the
tntermediate and power range. the IRM's provide adequate coverage tn the startup and tntermadiate range.

The high-reactor pressure, high-drywell pressure, reactor Yow water level, ané scram discharge volume high
level scrams are required for the Startup/Mot Standdy and Run modes of plant operation. They are
therefore required to be operational for thase modes of reactor cperation.

The turbine condenser low-vacuum scram is required only during power operation and must be bypassed to
start up the untt.

13034/
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TABLE 3.1-1

?EACFOR ’KDT;CTIDN SYSTEH (SCRAM) INSTRUMENTATION REQUIREMENTS REFUEL #MODE

Minsrum Number

of Operable or
Trapped Instrument
channels per

Irin Systee(V) Irip Fynction
1 #ode Switeh in shutdown
1 Manual seram
{1
3 High flux
3 Ineperative
aranl )
2 High flux (153 scram)
2 . Inoperattve
2 (per dank) High water level tn scram

discharge volume!4)

2 Kigh-reactor pressure
2 . High-drywell pressure(S)
2 Resctor Yow water level *
2 turdbine condenser low
vacuuml?)

2 Main gteamline high

' ragiationt1?)
4 Man steamline tsolation

valve closurel?)

3.174.1-8

£ 1207128 of ful1 scale

Specification 2.1.A.2

»

£ 40 gallons per bank

£ 1060 psip
£ 2.8 psig
2 8 tnehest®)

2 20 tnches Hg vacuum

$15 X normal full power
sackground

g 103 valve closure

amengrent ¥o. 108



lEACtOR PROTECTION SYSTEM (SCRAM)

#Hinimum Number
of Operadle or

Tripped Instrument

Channels per
Irip Systen(?)

%)

(per bdank)

S

QUAD-CITIES
orPR-30

TABLE 3.1-2

Irp function
Mode Swatech. fa shuldown
Manuat seram

LT
High flux

Inoperative
arsn(d)
#igh flux (18T scram)
Incperative
High-reactor pressure
High-drywell pressure(S)

Reactor low water VYeve)

High water Tevel 1n scram
discharge volume(4d)

Turbine condenser Yow
vacuun(7)

®ain steamitne high
ragiation(2)

Main gteamiine tsolation
valve elosure(?)

3.174.1-9

£ 1207128 of full geale

Specification 2.1.4.2

£ 1060 psip
£ 2.8 psig
2 8 tnches(B)

£ 40 gallons per bank
2 21 tnches Mg vactuum
S5 X normal fyll power

Sackgroung

£ 103 valve closure
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TABLE 3.1-3

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS RUN MOOE

Minimem Number
of Operable or

Tripped Instrument

Charnels per

~

1303H

(per ur;k)

Irio Function Irip Level Setting Acki00(?)
Mode switch tn shutdown A
Manual scram A
arpn(3)
High Flux (flow blased) Specification 2.1.A.1 Aors
Inoparative Aord
Oownscale (11) 2 3/128 of full scale Aeors
High-reactor pressure £ 1060 psig . A
Nigh drywell pressure £ 2.5 psig A
Reactor low water leve) 2 8 inches(8) A
Nigh-water Tevel in scram
dischargs volume £ 40 gallons per bdamk A
Turbine condenser Yow 2 2V inches Hg vacuum Aor ¢
vacuum
Miin Steamting high £ 15 X norma) Py Aorc¢
radiation (12) power Background (without -
hydrogen addition)
M3in steamling 1solation £ 10X valve closure Aorc¢
valve closure (6)
Turdine control valve fast 2 40X turbine/generator Aeorc
closure (9) 102¢ mismatch(10) .
Turdine stop valve £ 10% valve closure Aorce
¢closure (9) :
Turbine ENC contrel flutg 2 900 psig Aorc

Tow pressure (9)

3.1/8.1-10

e
o eeanihy

rio e e

N e ST SO
o LRI T eebintd K i & e

Amendment Mo, 108



DPR-30

venturi tubes are provided in the main steamlines as & means of measuring
steam flow and also 1imiting the loss of mass inventory from the vessel
during a steamline break accident. In addition to monitoring steam flow,
instrumentation is provided which causes a trip of Group 1 isolation

valves. The primary function of the instrumentation is to detect a break in
the main steamline. thus only Group 1 valves are closed. For the worst-case
accident, main steamline break outside the drywell, this trip setting of
140% of rated steam flow, in conjunction with the flow limiters and main
steamline valve closure, limits the mass inventory 1oss such that fuel s
not uncovered, fuel temperatures remain less than 1500°F, and release of
radisactivity to the environs is well below 10 CFR 100 guidelines (reference
SAR Sections 14.2.3.9 and 14.2.3.10).

Temperature monitoring instrumentation is provided in the main steamline
tunnel to detect leaks in this area. Trips are provided on this
instrumentation and when exceeded cause closure of Group 1 isolation
valves. Its setting of 200°F is low enough to detect leaks of the order of
§ to 10 gpm; thus 1t s capable of covering the entire spectrum of breaks.
For large breaks, it is a backup to high-steam flow instrumentatton
discussed above, and for small breaks with the resulting small release of
radicactivity, gives isolation before the guidelines of 10 CFR 100 are
exceeded.

High radiation monitors in the main steamline tunnel have been provided to
detect gross fuel failure. This instrumentation causes closure of Group 1
valves, the only valves required to close for this accident. With the
established setting of 15 times normal background (without hydrogen
addition) and main steamline isolation valve closure, fission product
release is 1imited so that 10 CFR 100 guidelines are not exceeded for this
accident (reference SAR Section 14.2.1.7).

Pressure instrumentation is provided which trips when main steamiine
pressure drops below 825 psig. A trip of this instrumentation results in
closure of Group ! isolation valves. In the Refuel and Startup/Hot Standby
modes this trip function 1s bypassed. This function is provided primarily
to provide protection against a pressure regulator malfunction which would
cause the control and/or bypass valve to open. With the trip set at 825
psig. inventory loss is limited so that fuel is not uncovered and peak
¢ladding temperatures are much less than 1500°F; thus, there are no fission
products available for release other than those in the reactor water
(reference SAR Section 11.2.3).

The RCIC and the HPC1 high flow and temperature instrumentation are provided
to detect a break in their respective piping. Tripping of this
instrumentation results in actuation of the RCIC or of HPCI isolation
valves. Tripping Jogic for this function is the same as that for the matn
steamline isolation valves, thus all sensors are required to be operable or
in a tripped condition to meet single-fatlure criteria. The trip settings
of 200°F and 300% of design flow and valve closure time are such that core
uncovery is prevented and fission product release 1is within limits.

The instrumentation which initiates ECCS action 1s arranged in 3
one-out-of-two taken twice logic circuit. Unlike the reactor scram
circuits, however, there is one trip system associated with each function
rather than the two trip systems in the reactor protection system. The
single-fatlure criteria are met by virtue of the fact that redundant core
cooling functions are provided, e.9.. Sprays and automatic blowdown and
high-pressure coolant injection. The specification requires that if a trip
system becomes inoperable, the system which 1t activates is declared
inoperable. For example, if the trip system for core spray A becomes
inoperable, core spray A is declared inoperable and the out-of-service
specifications of Specification 3.5 govern. This specification preserves
the effectiveness of the system with respect to the single-failure criteria
even during periods when maintenance or testing is dbeing performed.

The control rod block functions are provided to prevent excessive control
rod withdrawal so that MCPR does not go below the MCPR Fuel Cladding
Integrity Safety Limit. The trip logic for this function is one out of n;
e.g., any trip on one of the six APRM'S, eight 1RM's, four SRM's will result
in a rod block. The minimum instrument channel requirements assure °
sufficient instrumentation to assure that the single-fatlure criteria are
met. The minimum instrument channel requirements for the RE8M may be reduced
by one for a short period of time to allow for maintenance, testing, or
calibration. This time period is only ~ 3% of the operating time n a
month and does not significantly increase the risk of preventing an
inadvertent control rod withdrawal.

13034 3.2/8.2-6 Amendment No. 108
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TABLE 3.2~V
INSTRUMENTATION THAT INITIATES PRIMARY CONTAINMENT ISOLATION FUNCTIONS

MHinisum Number
cf Operadle or

Tripped
Instrume
fhannetstll  nstrusents Irio Leve) Satfing  Actieof2]
. Reactor 1ow water($) 2144 inches above top of A
active fuel®
4 Reactor low Tow water 284 inches above top of A
active fuel®
4 High drywell pressurel$] £2.5 psig (3] A
16 High flow main steamlinel5] 140X of rated stesm flow 8
16 High temperature main L200° F
steamline tunnel
4 High radiation .ta’ <15 x normal rated power 8
steamling tunnel background (without
hydrogen addition)
4 Low main steam prassurel4] 2825 psig s
2 High flow RCIC steam)ine £300 ’ of rated steam C
fiow(’)
16 RCIC turdine area high £200° F [ <
temperature
2 High flow HPCI steamline s:onbgf rated steam -]
flow
16 HPCI area high temperature L200° F 0
Notas

1. Whenever primiry containment integrity is required, there shall be two operable or
tripped systems for each function, except for low pressure main steamiing which only
need be available in the Run position.

2. Action, if the first colusn cannot be met for one of the trip systems, that trip
system shall be tripped.

1f the ?irst column cannot be mest for both trip systems, the appropriate actions
Tisted below shall ba taken.

A. Inittate an orderly shutdown and have the reactor tn Cold Shutdown condition in
24 hours.

8. 1Initiate aa orderly 10ad reduction and have reactor in Mot Standby within 8
hours. . .

C. Close 1solation valves tn RCIC system.
0. Close 1solatton valves in HPCI subsystem.
3. Need not be operable when primary containment integrity is mot required.

4. The is0lation trip signal s bypassed when the mode switch 15 n Refuel or Startup/
Hot Shutdown. .

§. The instrumentation also isolates the control room ventilation system.

6. This signal also automatically closes the machanical vacuum pump dischargs line 1s0-
lation valves.

7. 1Includes a time delay of 3 < t < 9 seconds.

*Top of active fuel 1s defined as 360" above vessel zero for 211 water lavels used in
the LOCA analysis (ses Sases 3.2).

13034 3.2/6.2-11 Amendment No. 108
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO.112 TO FACILITY OPERATING LICENSE NO. DPR-29
AND AMENDMENT NO.108 TO FACILITY OPERATING LICENSE NO. DPR-30

COMMONWEALTH EDISON COMPANY

AND
IOWA-TLLINOIS GAS AND ELECTRIC COMPANY

QUAD CITIES NUCLEAR POWER STATION, UNITS 1 AND 2

DOCKET NOS. 50-254/265

1.0 INTRODUCTION

By letters dated September 16 and November 18, 1988, the licensee requested

to amend Quad Cities Station Units 1 and 2 Operating Licenses DPR-29 and DPR-30
to change the setpoint of the main steam line radiation monitors (MSLRMs), to
correct typographical errors and to make changes in the Technical Specifications.
The requested change involves increasing the setpoint of MSLRMs from seven
times Normal Full Power Background (NFPB) to fifteen times NFPB to allow for
implementation of Hydrogen Water Chemistry (HWC) which is expected to mitigate
the effects of Intergranular Stress Corrosion Cracking (16SCC). ~~The MSLRM
setpoint change is necessary since the injection of hydrogen into the feedwater
Jowers the oxidizing potential in the reactor coolant which in turn converts
more N-16 to a volatile species and results in an increase in steam Tine
radiation level. As a consequence, the steam activity during hydrogen addition
can increase up to a factor of approximately five.

-~ By letter dated September 28, 1988 the licensee provided additional information
to support the implementation of HWC. The additional information included:

(1) Report titled, "HWC Installation Report for Amendment to the Facility
Operating License" dated May 16, 1988.

(2) Report titled "HWC Installation Compliance with Electric Power Research
Institute (ERPI) Guidelines for Permanent BWR Hydrogen Water Chemistry
Installations - 1987 Revision."

(3) Draft Copy of Proposed Changes to Updated FSAR as a Result of HWC Addition
at Quad Cities Station,

The changes will be included in the June 30, 1989 update to the FSAR.

8901300279 890118
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2.0 EVALUATION

The MSLRMs provide reactor scram and main steam line isolation signals when
high-activity levels are detected in the main stream lines. Additionally,
these monitors serve to limit radioactivity releases in the event of fuel
failures. Technical Specification (TS) changes are needed to accommodate the
expected main steam line radiation levels (from increased N-16 activity levels
in the steam phase) as a result of hydrogen injection into the reactor coolant
system.

The licensee has requested TS changes involving raising the MSLRM set points
from the current seven times NFPB to fifteen times NFPB. The licensee proposes
a single set point for the MSLRMs which is an exception to the EPRI "Guidelines
for Permanent BWR Hydrogen Water Chemistry Installation - 1987 Revision"
(hereafter referred to as the Guidelines). The Guidelines recommend a dual
MSLRM set point: (1) For reactor power less than 20% of rated, when hydrogen
should not be injected, the setpoint is maintained at the current TS factor
above NFPB, and (2) For reactor power greater than 20% of rated, the setpoint
is readjusted to the same TS factor above NFPB with hydrogen addition.

The only design basis event in which the Quad Cities Station takes credit for
the MSLRM is the Control Rod Drop Accident (CRDA). In the event of a CRDA, the
MSLRMs detect high radiation levels in the main steam lines and provide signals
for reactor scram and Main Steam Line Isolation Valve (MSIV) closure to reduce
the release of fission products to the environment. For the proposed MSLRM set
point of fifteen times NFPB, the calculated dose rate at the MSLRM is 1.5

R/hr. For a CRDA the dose rate at the MSLRM is 8 R/hr. Since the MSLRM dose
rate from the CRDA is over five times the proposed increased MSLRM set point,
the high radiation signal caused by the CRDA will still scram the reactor and
isolate the MSIVs.

Raising the MSLRM trip set point from the current 0.7 R/hr to 1.5 R/hr will not
result in a significant increase in the radiological consequences of a CRDA.

The time to reach the proposed MSLRM trip set point following a CRDA will be
increased the less than 1/4 second. The Quad Cities TS permits five seconds for
MSIV closure. The increase in time-to-closure due to the proposed MSLRM set
point is only 5% of the current time-to-closure. Since the calculated dose

from the CRDA is only 12 mrem, the minor increase in MSIV isolation will have

an insignificant effect on the total activity release and the resulting dose to
the general public.

In the event of an incident causing minor fuel damage such that radiation
levels will not exceed the proposed MSLRM set point of fifteen times NFPB, the
downstream steam jet air ejectors radiation detectors would be alarmed. These
detectors have a greater sensitivity than the MSLRMs for noble gases because of
the holdup period (delay between MSLRM and steam jet air ejector radiation
detectorsg which allows for significant decay of N-16 (7.1 second half-life).
Since steam jet air ejector radiation detectors are in the Quad Cities Unit 1
and 2 TS, the proposed MSLRM set point change will not result in offsite doses
in excess of established release limits.

Therefore, the proposed TS changes are acceptable.



2.2 RADIATION PROTECTION

The staff has reviewed the licensee's submittal regarding the radiclogical
jmplications due to the increased dose rate associated with increased N-16
activity levels during hydrogen injections into the reactor system. The
licensee is committed to designing, installing, operating, and maintaining the
HWC System in accordance with Regulatory Guides 8.8 and 8.10 to assure that
occupational radiation exposures and doses to the general public will be As Low
As Reasonably Achievable (ALARA). A preliminary radiological survey has been
completed at the Quad Cities Station to identify areas of the station which may
experience increased dose rates due to HWC. When HWC is implemented, the
results of the preliminary survey will be confirmed and additional measurements
will be made, if required. Based on the preliminary survey and experience

from the Dresden Unit 2 (implemented HWC in March 1983), additional shielding
appears to be unnecessary. Again, when HWC is implemented, these results will
be confirmed and additional shielding will be provided, if required.

Plant procedures will address access control of radiation areas that are
affected by HWC. Guidelines will be established for any additional controls
needed for arez posting and monitoring due to HWC. The existing radiological
surveillance program (Section 8.4 of Offsite Dose Calculational Manual)
assures compliance with requlatory requirements for offsite doses to the
public.

Radiation protection practices implemented for HWC will insure ALARA in
accordance with Regulatory Guide 8.8 and is, therefore, acceptable.

2.3 HYDROGEN AND OXYGEN STORAGE FACILITIES

The licensee will utilize an interim storage facility for gaseous hydrogen
until a long-term liquid hydrogen storage facility is completed. After the
liquid hydrogen facility is installed, the gaseous hydrogen facility will be
used as a backup supply. The gaseous hydrogen supply will consist of two
tractor trailers each containing a bank of compressed hydrogen gas tubes (total
capacity 50,000 - 70,000 scf, each tube capacity 8300 scf, maximum pressure
2400 psig). The pressure control station has two parallel full flow pressure
reducing regulators. An excess flow check valve is installed downstream of the
interim tube trailer and long-term liquid hydrogen storage facility. An
additional excess flow check valve is installed in the hydrogen gas supply line
near the west wall of the Unit 1 turbine building. Each excess flow check
valve has a stop-flow-setpoint of 200 scfm (plant's hydrogen flow requirements
are 140 scfm).

The long-term liquid hydrogen storage facility will consist of a 20,000 galion
tank constructed in accordance with Section VIII, Division 1 of the ASME Code
for Unfired Pressure Vessels. The hydrogen storage facility (compressed gas
and liquid) is located 1500 feet from the nearest safety-related structure.
This distance meets the Guidelines which requires 140 and 962 feet separation
distance in the event of an explosion of a gaseous hydrogen storage tube and
Tiquid hydrogen tank respectively.
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The hydrogen supply facility provides the gaseous hydrogen requirements for
turbine generator cooling/purging as well as HWC for Units 1 and 2.
The liquid oxygen storage tank, with a maximum capacity of 11,000 galloms,
is located 1000 feet away from the nearest safety-related air intake which
meets the Guidelines.

The hydrogen and oxygen storage facilities meet the Guidelines.

2.3 HYDROGEN AND OXYGEN INJECTION SYSTEM

The hydrogen piping is run underground from the storage facility to the outer
wall of the Unit 1 turbine building. The piping is covered with protective
coating to protect against corrosion and is electrically grounded. The
hydrogen injection lines for each Unit are equipped with check valves and
solenoid isolation valves, which are interlocked with the condensate pump. The
individual solenoid isolation valves provide hydrogen flow isolation if the
associated condensate pump is shut down and for all hydrogen injection trips.
The hydrogen is injected into the condensate pump discharge to provide adequate
dissolving and mixing and to avoid gas pockets at high points.

The HHC system is tripped by the following signals:

° Reactor scram,
o Low residual off-gas oxygen concentration,
High hydrogen flow,
Low hydrogen flow,
Area hydrogen concentration high,
Operator manual,
Hydrogen storage facility trouble, and
Low reactor power level.

¢ 0 0o 0 o o

The area hydrogen monitors are in eight locations in the vicinity of hydrogen
injection system components that may leak. The sensors feed to a monitor
panel which trips the system at 20% of the lower explosive limit.

" Oxygen is injected into the off-gas system to insure that all excess hydrogen
in the off-gas stream is recombined.

The hydrogen and oxygeﬁ injection system meet the Guidelines.
3.0 CONCLUSION

On the basis of the above evaluation, we find that the proposed Technical
Specification changes required for implementation of HWC at Quad Cities Station
Units 1 and 2 are acceptable. The proposed increased single set point, versus a
dual power dependent set point, for the MSLRMs is an exception to the BWR Owners
Group "Guidelines for Permanent Hydrogen Water Chemistry Installation - 1987
Revision". This exception is justified on the basis that the CRDA dose rate is
already limiting at five times the new set point. Thus, it will not affect the
safety of the plant or the general public.



3.0 ENVIRONMENTAL CONSIDERATION

These amendments involve a change to 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. The staff has determined that these
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 these amendments involve no significant hazards consideration and there
has been no public comment on such finding. Accordingly, these amendments
meet the eligibility criteria for categorical exclusion set forth in 10 CFR
51.22(c)(9) and 10 CFR 51.22(c)(10). Pursuant to 10 CFR 51.22(b) no environ-
mental impact statement nor environmental assessment need be prepared in
connection with the issuance of these amendments.

4.0 CONCLUSION

The staff 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, and (2) such
activities will be conducted in compliance with the Commission's regulations
and the issuance of these amendments will not be inimical to the common
defense and security nor to the health and safety of the public.

Principal Contributor: Frank Witt

Dated: January 18, 1989
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A copy of our related Safety Evaluation is also enclosed. The Notice of
Issuance will be included in the Commission's biweekly Federal Register

notices.

Enclosures:

1. Amendment No. 112 to
License No. DPR-29

2. Amendment No. 108 to
License No. DPR-30

3. Safety Evaluation

cc w/enclosures:
See next page
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