APPENDIX A TECHNICAL SPECIFICATION
QUAD CITIES UNLIT 1 (DPR-29)

Page 1.1/2.1-4

e Delete "scram shall inttiate upon actuation of the fast closure solencid
valves which trip the turbine control valves"

o Add "The scram for ... due to actuation of the fast acting solenoid valve
shall be » 460 psig ENC fluld pressure.”
Page 1.1/2.1-1%

® Add "The trip setpoint of » 460 psig EHC fluld pressure was developed to
ensure that the pressure switch 1s actuated prior to the closure of the
turbine control valves (at approximately 400 psig ENC fluld pressure) yet
assure that the system s not actuated unnecessarily due to EMC system
pressure transients which may cause ENC system pressure to momentarily
decrease."

Page 3.1/4.1-8

* Add a new paragraph:
“The turbine control valve fast acting solenold valve pressure switches
directly measure the trip oll pressure that causes the turbine contro! valves
to close in a rapid manner. The reactor scram setpoint was developed in
accordance with NEDC 31336, "General Electric Instrument Setpoint
Methodology" dated October, 1986. As part of the calculation, a calibration
period 's inputted to achieve a nominal trip point and an allowable
setpoint (Technical Spec!fication value). The nominal setpoint 1g

procedurally controlled. Based on the calcutation input, the calibration
period 1s defined to be every Refueling Outage."

Page 3.1/4.1-10
e Delete: “turbine zontrol valve fast closure,"

o Add to reference section: "3, NEDC-31336, "Ceneral Electric Instrument
Setpoint Methodology" dated October, 1986.

Page 3,1/4.1-13
e Change "> 40% turbine/generator load mismatch" to " » 460 psig"
e Add “, Valve trip system o!) pressure low" to the trip function description

Page 3.1/4-14

e Replace existing note [10) with: “Trip is indicative of turbine control
valve fast closure (due to low ENC fluld pressure) as a result of fast
acting solenoid actuation. "

Add to Table 4.1-2: "Turbine control valve fast closure, A, Pressure source,
Refueling Outage".
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ATTACHMENT 3
PROPOSED CHANGES TO “PPENDIX A
TECHNICAL SPECIFICATION FOR
QUAD CITIES UNIT )
DPR-29

Page 1.1/2.1-4
1.1/2.1-15%
3.1/4.1-8
3.1/4.1-10
3.1/4.113
3.1/4.1-14
3.1/4.1-17
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QUAD CITIES

Power Transient

1.  The neutron flux shall not
exceed the scram setting estab-
lished in Specification 2.1.A
for longer than 1.5 seconds as
indicated by the process
comouter,

2. When the process computer is out
of service, this safety limit
shall be assumed to be exceeded

« 1f the neutron flux exceeds the
scram setting established by
Specification 2.1.A and a con-
trol rod scram does not occur.

Rractor Water Leve! {Shutdown
Condition)

whenever the reactor is in the
shutdown condition with irradiated
fuel in the reactor vessel, the water
leve] shall not be less than that
corresponding to 12 inches above the
top of the active fuel* when it is
seated in the core.

*Top of active fue! is defined to be
360 inches above vessel zero (See
Bases 3.2).

- —— . -t .-
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due to actuation gf the
fast acﬂhg solenopid valve
shall be 2460 polg ENC /

fluid pressuve. /
P ‘___’___,/

DPR-29
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1.1/2.1-4

Reactor low water leve! scram setting
shall be 144 inches above the top of

the active fuel” »* norma) operating

conditions,

Reactor low water level ECCS
initiation shall be > 84 inches
above the top of the active fuel*
&t normal operating conditions.

Turbine stop valve scram shall be <
from full open.

Nne scrurm for
ur ontrol valve fast closure

WhiCh Lrip Lhe turbine cortrol valves.

Main steamline isolation valve
Closure scram shall be < 10% valve
closure from full open.

*Top of active fue! 1s defined to be

360 inches above vesse)! zero (See
Bases 3.2),
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QUAD CITIES
DPR-29

Turbine Control Valve Fast Closure Scram

The turbine control valve fast closure scram is provided to anticipate
the rapid increase in pressure and neutron flux resulting from fast
closure of the turbine control valves due to a load rogoction and
subsequent failure of the bypass, i.e., it prevents MCPR from becoming
less than the MCPR fue) cllddinQ integrity safety limit for this
transient. For the load rejection without bypass transient from 100%
p the peak heat flux (and therefore LHGR) increases on the order
of 15% whic provides wide margin to the value corresponding to 1%
plastic strain of the cladding.

Reactor Coolant Low Pressure Initiates Main Steam Isolation Valve
Clesure

The low pressure isolation at 825 psig was provided to give protection
oga\nst fast reactor depressurization and the resulting rapid cooldown
cf the vessel. Advantage was taken of the scram feature which occurs
in the Run mode when the main steamline isolation valves are closed to
provide for reactor shutdown so that operation at pressures lower than
those specified in the the..na) hydraulic sa‘ety limit does not occur,
although cperation at a pressure lower than azg psig would not
necessarily constitute an unsafe condition.

Main Steamline Isolation Valve Closure Scram

The Tow pressure isolation of the main steamlines at 825 psig was
provided to give protection against rapid reactor depressurization and
the resulting rapid cooldown of the vessel. Advantage was taken of the
scram feature in the Run mode which occurs when the main steam!ine
isolation valves are closed to provide for reactor shutdown so that
high power operation at low reactor pressures does not occur, thus
providing protection for the fuel cladding integrity safety limit.
Operation of the reactor at pressures lower than 82! psig requires that
the reactor mode switch be in the Startup posiiion, where protection of
the fuel cladding integrity safety limit is provided by the IRM and
APRM high neutron flux scrams. Thus, the combination of main steam)ine
low=pressure isolation and isolation valve closure scram in the Run
mode assures the availability of neutron flux scram protection over the
entire range of applicability of fuel cladding integrity safety 1imit.
In addition, the isolation valve closure scram in the Run mode
anticipates the pressure and flux transients which occur during norma)
or inadvertent isclation valve closure. With the scrams set at 10%
valve closure in the Run mode, there is no increase in neutron flux.

1.1/2.1-15 Amendment No. 3=



INSERT FOR PAGE 1.1/2.1-15

The trip setpoint of > 460 psig EWC fluld pressure was developed to ensure

that the pressure switch 1s actuated prior to the closure of the turbine

control valves (at approximately 400 psig EMC fluid pressure’ yet assure that |
the system 15 not actuated unnecessarily due to EHC system pressure transients

which may cause EMC system pressure to momentarily decrease.

rg/INLD:678:14
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INSERT FOR PAGE 3.1/4.1-8

The turbine control valve fast acting solenoid valve pressure switches
divectly measure the trip ol pressure that causes the turb'ne control valves
to close in a rapid manner. The reactor scram setpoint was developed in
accordance with NEDC 31336 "General Electric Instrument Setpoint Methodclogy”
dated October, 1986. As part of the calculation, a calibration period 1s
inputted to achleve a nominal trip point and an allowable setpoint (Technical
Specification value). The nominal setpnint is procedurally controlled. Based
on the calculation input, the calibration period 1s defined to be every
Refueling Outage.
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QUAD-CITIES
DUR-29

Group 3 devices are active only during o given portion of the operation cycle. For
example, the IRM is active 0ur1n$ startup and inactive during full-power operation.
Thus, the only test that is mean ngful is the one performed just prier to shutdown

or startup, i.e., the tests that are performed just prior to use of the instrument.

Calibration frequency of the instrument channel is divided into twe groups. These
are as follows:

1. Passive type indicating devices that can be compared with Yike units on a
continuous basis, and

2. Vacuum tube or semiconductor devices and detectors that “»ift or lose
sehsitivity,

Experience with passive type instruments in Commonwealth Edison generating stations
and substations indicate that the specified calibrations are adequate. For those
devices which employ amplifiers, etc. drift specifications call for drift to be less
than 0.4%/month i.e., in the period of a month & drift of 0.4% would oteur, thus
providing for adequate margin.

The sensitivity of LPRM detectors decreases with exposure to neutron flux at a slow
and approximately constant rate. Changes in a power distribution and electronic
drift also require compensation. This compensation is accomplished by calibrating
the APRM system every 7 days usin? heat balance data by calibrating individual
LPRM s at least every 1000 equivalent full=power hours using TIP traverse data.
Calibration on this frequency assures plant operation at or below thermal Timits.,

A comparison of Tables 4.1-1 and 4.1-2 indicates that some instrument channels have
not been included in the latter table. These are mode switch in shutdown, manua)l
scram, high water level in scram discharge volume, main steamline isolation valve
closure, : and turbine stop valve closure. «)) of
the devices or sensors associated with these scram functions are simple on-off
switches, hence calibration is not applicable, i.e., the switch is either on or

off. Further, these switches are mounted s01idly to the device and have & very low
probability of moving; e.g., the thermal switches in the scram discharge volume
tank. Based on the above, no calibration is required for these instrument channels.

B.  The MFLPD shal) be checked once per day to determine if the APRM scram reguires
adjustment, This may normally be done by checking the LPRM readings, TIP traces, or
process computer calculations. Only a smal) number of contro) rods are moved daily,
thus the peaking factors are not expected to change significantly and a daily check
of the MFLPD is adequate.

References
1. 1. M. Jacobs, "Reliability of Engineered Safety Features as a Function of
Testing Frequency", Nuclear Safety, Vol. 9, No, 4, pp. 310-312, July-August
1968,
2. Licensing Topical Report NED0-21617-A (December 1978).
> ((l. NEDC - 31336 "GENERAL ELECTRIL INSTRUMENT SETEOINT mnHODOwé%q——

7 CATED OLTOBER , 198 @
3.1/4.1-10 Amendment No. 33%
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QUAD-CIT]
DPR-29

TABLE 3.1

£S

*3

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS RUN MODE

Minimum Number
of Operable or
Trippod Instrument

Chanm 5 pe
Tri 218 1eip Function
1 Mode switch in shutdown
1 Manua)l scram
APRM[ 3]
2 High Flux (flow biased)
2 Inoperative
2 Downscale [11)
2 High=reactor pressure
2 High drywel) pressure
2 Reactor low water leve)
2 (per bank) High-water level in scram
discharge volume
2 Turbine condenser ow
vacuum
4 Main Steam!ine high

radiation [12)

4 Main steamline isolation
valve closure [6)

b4 Turbine control valve fast
closurey [9)

2 Turbine stop valve
closure [9)
2 Turbine ENC contro) fluid

Tow pressure [9)

f, VALVE TRIP SYSTEM
( OlL PRESSURE LOW

———.

3.1/4,1-13

//)f

< 15 X normal full AorC
:owor vackground (without
ydrogen addition)
< 10% valve closure Aor(C
Aor(
Yoed-mismateh [10)
< 10% valve closure Aor(
> 900 psig Aor(
R
Z 2 460 psiq /)
|
Amendment No. 334

Trip Level setting

Specification 2.1.A.1
3/125 of full scale
1060 psig

2.5 psig

> 8 inches[8)

A v

t Y

< 40 gallons per bank

v

21 inches Mg vacuum

Actiont?)
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n nt Channel
High flux IRM

Nigh flux APRM
utput signal
Flow bias

LPRM

High reactor pressure
High drywell pressure
Reactor low water leve)

Turbine condenser low vacuum
Main steamline high radiation

Turbine EHC control fluid
low pressure

Highwater level in scram

discharge volume (dp only)

QUAD-CITIES
DPR-29

ABLE 4, 1-2

SCRAM INSTRUMENT CALIBRATION
MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

Group! )
¢

B[6)

o > o > >

Calibraticn §tandgrg[53

Comparison to APRM after
heat balance

Heat balance
Standard pressure and
voltage source

Using TIP system

Standard pressure source
Standard pressure source
Water level

Standard vacuum source

Appropriate radiation
source [3)

Pressure source

water leve

Min mum FroguoncytzJ

Every controlled
shutdown[4)

Once every 7 days
Refueling outage

Every 1000 equivalent
full power hours

Every 3 months
Every 3 months
(7]

Every 3 months
Refueling outage

Every 3 months

Refueling outage

Notes:

FRAST ¢LOSURE

TURBINE CONTROL VALVE A

PRESS URE 3o RLE

REFUELING ournqej

[1) A description of the three groups is included in the bases of this specification.

[2) Calibration tests are not required when the systems are not required to be operable

or are tripped.

systems to an operable status.

If tests are missed, they shall be performec prior to returning the

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

(4] Maximum calibration frequency need not exceed once per week.

[5] Response time is not part of the routine instrument check and calibration but will

be checked every refueling outage.

[6] Does not provide scram function.

[7) Trip units are calibrated monthly concurrently with functional testing.
Transmitters are calibrated once per operating cycle.

3.1/4.1-17
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ATTACHMENT 4

EVALUATION OF NO SIGNIFICANT HAZARDS

{¢ } in the Di ription and Base foor the Amendment Re ect

{ change {1 ¢ the re irements f the e Of Dre ¢
inltdiat, A eart YA in the fact acthr len ! A ¢
f the fast acting enolid valve iue t vt redect fana

4 b ne nty \ ¢ 4 ¢ at 11 { ¢ 4 ¢ VoA ' FH f 1 ‘
ynmonwealth fdision has reviewed ¢ proposed amendment 1r
with the criteria delineated in | FR ¢ Q1 and ha ne luded that
d amendment does not present a {ficant Hazarde nsideratior

v thie determination 1¢ as f
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ATTACHMENT 4 (CONTINUED?




ATTACHMENT 5

OPERATION OF THE ELECTRO-HYDRAULIC CONTROL (EHC) SYSTEM

The following provides a brief synopsis of the operation of the EHC
system as it relates to the control valves and the load reject signal to
assist in the review of the proposed amendment.

1. Electro Hydraulic Control (EHC) Pressure Control and Logic System

The purpose of the EMC pressure control and logic system is to
position the turt ne control valves, intercept valves and bypass valves in
order to achieve the turbine speed or load which s consistent with the
ability of the reactor to supply adequate steam. The system also controls and
maintains reactor pressure during plant start-up, heat-up and cooldown. The
logic system consists of five (5) subsystems which includes the pressure
control unit, bypass control unit, load control unit, speed and acceleration
control unit and the valve flow control unit.

The purpose of the load control unit ts to develop a steam flow
signal which represents the desired load to be placed on the turbine. The
load control unit of the EMC pressure control and loglc system will develop a
power/load unbalance (load reject) signal in the event the first stage turbine
pressure and stator winding ampere ratio exceeds 40%. The load unbalance
signal actuates relays which send a signal to the turbine fast acting solenoid
valves. The fast acting solenoid valves energize which causes the fast
closure of the turbine control valves by decreasing the EHC fluld pressure.

11. FElectro-Hydraulic Control (EHC) Hydraulic System

The pupose of the EHC hydraulic system is to supply cooled, filtered,
high pressure fluid for the control of the turbine valves.

The turbine control valve hydraulic positioning unit contains two
ports which are supplied by high pressure hydraulic fluid. The Fluid Jet
Supply (FJ7) enters one of the ports of the positioning unit (pressure rated
at 1600 psig) and is directed to a servo-valve. The purpose of the
servo-valve is to convert low level input signals from the EHC pressure
control logic into high level hydraulic outputs which are used to position the
valves, The second hydraulic fluid supply 1s the Fluld Actuator Supply Trip
Control (FASTC) fluid which 12 also rated at 1600 psig. The FASTC fluid
enters the positioning unit and is directed to the servo-valve and the fast
acting solenold valve. The FASTC fluid is transmitted through the fast acting
solenoid valve to the disk dump valve. The purpose of the disk dump valve is
to seal the end of the hydraulic positioning cyclinder so that the servo-valve
(with the ald of the FJS fluid pressure) can be positioned to direct FASTC
into the single acting actuator cyclinder of the turbine control valve. The
turbine control valve uses the FASTC pressure to open against a closing spring
and steam pressure. The disk dump valve, which normally remains closed by the
FASTC pressure, will open to release actuator positioning cyclinder pressure,
in the event the fast acting solenoid valves are energized.

vg/INLD:678:10



ATTACHMENT 5 C(CONTINUED)

111 Operation During The Turbine/Generator Load Mismatch




