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U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES) |
'

COCKET NOS. 50-445 AND 50-446
GENERIC LETTER 87-12 i

Gentlemen:
;

By letter dated July 9, 1987, you requested information related to the loss of |
Residual Heat Removal (RHR) while the Reactor Coolant System (RCS) is partially l

filled. Attached is our response to your request.

Very truly yours,
f 7

J rj':

W. G. Counsil'

BSD/gj
attachment

c - Mr. R. D. Martin, Region IV
Resident Inspectors, CPSES (3)
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lHE STATE OF TEXAS :

COUNTY Of DALLAS :
'r

There personally appeared before me W. G. Counsil, being duly sworn, did~ state
"that he is an Executive Vice President of TV Electric, that he is duly authorized

,

to sign and file with the Nuclear Regulatory Commission this response to Generic 1|
Letter 87-12; that he is familiar with the content thereof; and that the matters

set forth therein are true and correct to the best of his knowledge, information,
and belief. j

]1

/|.,// |/

/7411,

W.' G. Counsil i

'

Subscribed and sworn to before me, a Notary Public in and fordh , on '

thisjgr4dayof fjey/.,1987. ,

My commission expires 2Lf/ d ,19 fd bte
' Notary PubTic

i

'

i

f' - _ -. _ _ _ _ _ _ _ _ _ -______
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OVESlIONS AND RESPONSES

ITEM 1

A detailed description of the circumstances and conditions under which
your plant would be entered into and brought through a draindown process
and operated with the RCS partially fillad, including any interlocks that
could cause a disturbance to the system. Examples of the type of
information required are the time between full-power operation and
reaching a partially filled condition (used to determine decay heat
loads); requirements for minimum steam generator (SG) levels; changes in
the status of equipment for maintenance and testing and coordination of
such operations while the RCS is partially filled; restrictions regarding
testing, operations, and maintenance that could perturb the nuclear steam
supply system (NSSS); ability of the RCS to withstand pressurization if
the reactor vessel head and steam generator manway are in place;
requirements pertaining to isolation of containment; the time required to
replace the equipment hatch should replacement be necessary; and
requirements pertinent to reestablishing the integrity of the RCS pressure
boundary.

RESPONSE TO ITEM 1

The need to enter ini6 a reactor coolant system draindown could be
predicated on any number of conditions which include, but are not limited
to, reactor vessel head removal, steam generator maintenance, reactor

,

coolant pump maintenance, pressurizer surge line maintenance, or Reactor|
'

Coolant System (RCS) thermowell replacement.

For a normal end-of-life shutdown, an estimated four days will elapse
! between full power conditions and the beginning of the RCS draindown.

This is based on time estimates for RCS cooldown and cleanup, required
support system lineups, equipment checkouts, obtaining release and
radiation work permits and establishing area work controls.

Prior to RCS draindown, Technical Specification 3.4.1.4.1 requires at
least one Residual Heat Removal (RHR) loop to be operable and in operation
and either an additional RHR loop operable or at least two steam
generators with levels greater than 17% narrow range. Once draindown
begins, Technical Specification 3.4.1.4.2 requires both RHR loops to be
operable with one loop in operation. For chemistry control concerns,
level in all four steam generators is normally maintained above about 96%
narrow range during shutdown periods.

The RHR automatic closure interlock could affect system operation. The RHR
hot leg suction isolation valves are interlocked with the RCS wide range

| pressure instruments. These valves automatically close when pressure
exceeds 700 psig. Each RHR loop has two motor-operated suction isolation!

|
|

|
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RESPONSE TO ITEM 1 (cont.) j
|

valves in series. One is normally powered from an opposite train motor
control center. Each valve is interlocked with a separate RCS pressure
instrument. When an RHR loop is placed in service, system operating
procedure SOP-102A, " Residual Heat Removal System," requires that the
valve powered from the opposite train be deenergized in the open position. j

'This ensures that both trains will not be disabled by a single instrument
failure.

Maintenance and testing are performed by approved procedures, and their
effect on plant conditions is considered by the shift supervisor in ,

granting his permission to proceed. When required, the equipment to be <

worked upon or tested is isolated from the Nuclear Steam Supply System
(NSSS) by clearances and special lineups to ensure plant conditions are
not adversely affected. No special administrative controls on testing,
maintenance or operations are applied for partially filled RCS conditions.

If the RCS repressurizes due to a loss of RHR cooling, several paths for
inventory loss are possible. The potential paths for loss of coolant are
as follows:

- Reactor vessel to containment assuming failure of Tygon tubing at
the reactor vessel head vent to the pressurizer relief tank (PRT),
the Tygon standpipe level indication from the intermediate leg
drain to the standpipe isolation valve, the Tygon tube from the
PRT to the standpipe isolation valve, or the Tygon tube from the
pressurizer vent to the PRT.

- Out the Tygon level standpipe extending above the pressurizer,
vented to containment.

Through the eductor assembly attached to the reactor vessel head-

vent during head evacuation

Through the pressurizer power operated relief valves (PORV) to the-

PRT during draindown. The PRT to containment through the PRT
rupture disks at 91 psig.

All of these sources are isolable manually and PORV isolation is possible from
the control room. There are no Technical Specifications or administrative
requirements for containment isolation during Mode 5 (cold shutdown). Durir.g
mode 6 (refueling), Technical Specification 3.9.4 requirements for containment
isolation only apply during core alterations or movement of irradiated fuel in
containment. When Mode 6 containment integrity 12 required, procedures
require that an analysis be performed to determine if any maintenance in
progress would challenge the integrity of the containment gas envelope. If
the containment equipment hatch needs to be replaced, an estimated 6 hours are
required to place and secure the equipment hatch with a minimum of four bolts.

_ _ _ _ _ _ _ _ _ _
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ITEM 2

A detailed description of the instrumentation and alarms provided to the
operators for controlling thermal and hydraulic aspects of the NSSS during
operation with the RCS partially filled. You should describe temporary
connections, piping, and instrumentation used for this RCS condition and the
quality control process to ensure proper functioning of such connections,
piping, and instrumentation, including assurance that they do not contribute
to loss of RCS inventory or otherwise lead to perturbation of the NSSS while
the RCS is partially filled. You should also provide a description of your
ability to monitor RCS pressura, temperature, and level after the RHR function
may be lost.

RESPONSE TO ITEM 2

Instrumentation

o Instrumentation provided for monitoring thermal and hydraulic parameters
while in PHR operations consist of the following:

1) RHR Pump Suction Pressure Indication - Loops 601 (Train A) and 602
(Train B)

locall/ indicating pressure gages with a range of 0-700 psig

2) RHR Pump Discharge Pressure Transmitter - Loops 614 (Train A) and 615
(Train B)

Provides indication of RHR pump discharge pressure in the control
room. Provides a high discharge pressure alarm in the control room at
571 psig.

3) SI Cold Leg Flow Transmitters - Loops 618 (Train A) and 619 (Train B)

Provides control room indication of SI cold leg injection train-
related flow. The flow is indicative of RHR pump flow and the
indication is taken downstream of the RHR heat exchanger, thus it is
outside the RHR minirrum flow and heat exchanger bypass loops, which
ensures that the indication is truly representative of return flow to
the RCS. A signal from these flow transmitters may be used to
automatically control the heat exchanger bypass flow to maintain
return flow to the RCS at 3950 gpm. The transmitter's signal also
provides a low flow alarm in the control room at 3000 gpm.

4) RHR Pump Discharge Flow Indicator / Minimum Flow Valve - Loops 610
(Train A) and 611 (Train B)

These flaw indicators have high and low flow switches which are used
to open the associated RHR pump minimum flow isolation valve at 713
gpm and close the valve at 1339 gpm (referenced to 680F fluid
temperature). Minimum flow valve position is indicated in the control
room. Flow is indicated locally but is not functional at normal
system flowrates as the indicator has an upper limit of 1500 gpm.
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RESPONSE-TO ITEM 2 (cont.1

5) RCS/RHR Temperature Elements - Loops 612 and 613 Temperature elements
are located on the discharge side of each RHR pump upstream of the RHR
heat exchangers. Signals from each train converge at a control room
recorder. No additional alarms or indications are associated with
these elements.

6) RHR pump motor current indication is available at the RHR pump
breakers.

7) Core Exit Thermocouple

Core exit temperature is monitored by fifty chromel-alumel
thermocouple. The thermocouple are separated into two redundant
trains. Temperature from the highest reading thermocouple in each
train is indicated in the control room. Each thermocouple cable is
disconnected in preparation for reactor vessel head removal.
Procedures governing head removal are not specific as to when the
cables are disconnected; however, disconnection must be completed
before the reactor vessel head is removed.

8) Tygon Level Standpipe

A Tygon tube is attached to the Loop 4 intermediate leg drain (1-RC-
8083) prior to draining the RCS. The Tygon tube is routed to the
containment wall where it extends to above the top of the pressurizer.
The Tygon tube standpipe is vented to the containment atmosphere above
the pressurizer. Significant elevations have been surveyed and are
inscribed on the containment wall close to the Tygon tube. Near the
vessel nozzle area, the Tygon tube is fitted to a scaled background.
The Tygon tube has an isolation valve and connection near the vessel
flange area. The connection is fitted with another Tygon tube which
is directed to the pressurizer relief tank (PRT). There is currently
no requirement to inspect the Tygon tube after installation, although |

Quality Control personnel can insert hold points as they deem i
appropriate. The level standpipe is observed in containment.

The arrangement of the Tygon tubing is shown in Figure 1. The
arrangement establishes a vent which is above the highest point in the
reactor coolant system, thus preventing inadvertent draining. The
branch line to the PRT is isolated by administrative requirements to
leave valve T-3 shut.

|

9) Heated Junction Thermocouple (HJTC) (when installed)

The HJTC system consists of two redundant trains, each with eight j

thermocouple sensors. The temperature difference between a heated i
thermocouple junction and an unheated thermocouple junction in each !
sensor is used to determine whether the sensor is immersed in liquid |
or is in an air or steam void. Sensors extend from the top of the |reactor vessel head to the upper core alignment plate. At the reactor

|,

vessel nozzle area, HJTC sensors are located at nozzle top, mid-plane
|

|

and bottom. The system is removed with the head and is disconnected '

I
- - - - - 1
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RESPONSE TO ITEM 2 (cont.F

9) ' Heated Junction Thermocouple (HJTC) (cont.)

in preparation for reactor vessel head removal. Procedures governing
head removal are not specific as to when the HJTC system is
disconnected; however, the core exit thermocouple cables are
disconnected prior to entering Mode 6. A more specific determination
of when the HJTCs will be removed from service during refueling will
be made when design work is complete.

Unheated junction temperatures, indicative of local reactor coolant
system temperatures, can be accessed in the control room. Unheated
junction temperatures can be used as a backup to core exit
thermocouple temperature indication.

o Should RHR function be lost, RCS pressure, temperature and level can be
monitored as follows:

'

1) If RHR is lost before preparations for reactor vessel head removal
begin (prior to' disconnecting the core exit thermocouple cables), RCS
temperature can be obtained via the core exit thermocouple. Level
can be obtained via the HJTC system and the Tygon standpipe, although
if pressurization occurs, the standpipe will read erroneously high.
Pressure can be obtained via PRT pressure indication in the control 1

room (at this point, the PRT is being used to provide an N2
overpressure for RCS draining).

,

4

2) If RHR is lost after disconnecting the core exit thermocouple, RCS j
temperature cannot be obtained without raising RCS level and 1

establishing a flow (to utilize RCS loop RTDs) or reestablishing RHR !
flow (to utilize RHR temperature indication). Level can be determined i

by the Tygon tube standpipe (although this may be erroneous if
pressurization occurs). The HJTC system may not be available at this

. point, since the same reason for disconnecting the core exit
thermocouple (head removal) would also require disconnecting the HJTC
system. RCS pressure can be determined in the control room as in (1)
above.

3) With the reactor vessel head removed, any temporary requirements for
being in a partially filled condition (e.g., opening steam generator
manways to install nozzle dams) would likely be past and the RCS (and
the refueling cavity) would be filled to the Mode 6 level, or at least
to just below the vessel flange.

|

|
!

|
l

1
.
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ITEM 3

Identification of all pumps that can be used to control NSSS inventory.
Include: (a) pumps you require be operable or capable of operation (include
information about such pumps that may be temporarily removed from service for
testing or maintenance); (b) other pumps not included in item a (above); and
(c) an evaluation of items a and b (above) with respect to applicable TS
requirements.

RESPONSE TO ITEM 3

The pumps which are available for controlling NSSS inventory are as follows:
|

1 Positive Displacement Charging Pump

2 Centrifugal Charging Pumps (CCP) I

2 Residual Heat Removal (RHR) Pumps

2 Safety Injection (SI) Pumps .

Of these pumps, only tne two RHR pumps and one CCP are required per Technical
Specifications (TS). Of the balance, current TS requirements (4.5.3.1)
mandate the removal from operability of the SI pumps and one CCP when RCS cold
leg temperature drops below 308.70F. Thus, the only pump remaining operable
beside those required by TS will be the positive displacement charging pump.

I

!

1

q
J

L. >
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ITEM 4

A description of the containment closure condition you require for the conduct
of operations while the RCS is partially filled. Examples of areas of
consideration.are'the equipment hatch, personnel hatches, containment purge
valves, SG. secondary-side condition upstream of the isolation valves
(including the valves), piping penetrations, and electrical penetrations.

RESPONSE TO ITEM 4

As stated in the response to item 1, there are no special controls on
containment isolation for partially filled RCS operations. If necessary,
radiological conditions would spur actions to isolate containment.

i

4

_ -______--_- -___-_-_ -
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ITEM 5

Reference to and a summary description of procedures in the control room of
your plant which describe operation while the RCS is partially filled. Your
response should include the analytic basis you used for procedures
development. We are particularly interested in your treatment of draindown to j

the condition where the RCS is partially filled, treatment of minor variations '

from expected behavior such as caused by air entrainment and de-entrainment,
treatment of boiling in the core with and without RCS pressure boundary
integrity, calculations of approximate time from loss of RHR to core damage,
level differences in the RCS and the effect upon instrumentation indications,
treatment of air in the RCS/RHR system, including the impact of air upon NSSS
and instrumentation response, and treatment of vortexing at the connection of
the RHR suction line(s) to.the RCS.

Explain how your analytical basis supports the following as partaining to your
facility: (a) procedural guidance pertinent to timing of operations, required
instrumentation, cautions, and critical parameters; (b) operati1ns control and
communications requirements regarding operations that may perturb the NSSS,

;

including restrictions upon testing, maintenance, and coordination of '

operations that could upset the condition of the NSSS; and (c) response to
loss of RHR, including regaining control of RCS heat removal, operations
involving the NSSS if RHR cannot be restored, control of efflWnt from the
containment if containment was not in an isolated condition et the time of
loss of RHR, and operations to provide containment isolation if containment
was not isolated at the time of loss of RHR (guidance pertinent to timing of
operations, cautions and warnings, critical parameters, and no?ifications is
to be clearly described).

RESPONSE TO ITEM 5

Procedure RF0-102A, " Refueling Operations," controls the coordinated operation
of the plant during a Mode 5 to Mode 6 evolution including the draindown to :

mid-nozzle. The RF0 refers to the RCS system operating procedure S0P-101A,
" Reactor Coolant System," for specific draindown instructions. The evolution
includes an initial draindown to mid-nozzle to drain the steam generator
tubes, a refill to check for leaks at the incore instrumentation seal table,
and a second draindown to mid-nozzle. Mode 6 entry is made with the RCS ,

drained to mid-nozzle.

S0P-101A contains precautions applicable during the draindown to warn
operators of the potential for loss of RHR due to air binding. The procedure
also gives recovery instructions including requirements to raise RCS level
before attempting to start a second pump if one trips due to air binding.
Steps for venting the inoperable pump are also included. S0P-101A requires
that any RHR loop in operation during draindown be throttled to approximately
1000 gpm discharge flow to minimize the effects of vortexing. Finally, the
S0P warns the operator that water will drain from the steam generator tubes in
slugs, causing erratic RCS water level indication. The operator is instructed
to periodically stop the draindown to allow level to stabilize.

_ _ - _ - _ _ - _ _ _ _ _ _
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RESPONSE TO ITEM 5 (cont.)
1

Operating procedures do'not specifically address boiling in the core due to
' loss of RHR during partially filled RCS conditions. Actions specified for
response to increasing RCS temperature may not be appropriate for this
condition.

The operating procedures at CPSES are based on the Westinghouse supplied
Reference Operating Instructions as modified by CPSES experience. The
Westinghouse Owner's Group is considering a proposal to develop an analytic
basis for partially filled RCS conditions. TV Electric will participate in
the We:tinghouse Owner's Group study if it is approved.

!

!

i

!

|

|

_ _ _ _ _ _ _ _ _ _ _ . _ _
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ITEM 6 |

A brief description of training provided to operators and other affected
personnel that is specific to the issue of operation while the RCS is
partially filled. We are particularly interested in such areas as maintenance |personnel training regarding avoidance of perturbing the NSSS and response to '

loss of decay heat removal while the RCS is partially filled. i

i

RESPONSE TO ITEM 6

i
Operations Trainina

'

Training on loss of decay heat removal events was conducted during Licensed
Operator Requalification Training Cycle 87-1. This training included coverage
of several industry events, along with loss of decay heat removal malfunctions :

conducted during simulator training.

Training on loss of decay heat removal events is included in the Licensed
,

Operator Requalification Training and Replacement License Training programs {by: 1) Completing the required control manipulation; lon of decay heat !

removal and 2) Training on any procedure changes and synem modifications.

Industry experience on this topic is being maintained in the Training i

Configuration Management system. )
1

Maintenance Trainina

No specific training is provided to maintenance personnel on these topics
since:

a) They do not operate any equipment or valves.
4

b) Any actions taken by maintenance personnel in the event of a loss of
decay heat removal would be by the direction of Operations.

{

\

|

|

!

|
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!

ITEM 7

Identification of additional resources provided to the operators while.the RCS
is partially filled, such as assignment of additional personnel with
specialized knowledge involving the phenomena and instrumentation.

i RESPONSE TO ITEM 7

No additional resources are provided during operations with the RCS' partially
filled.

,

.

_ _ __ -
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ITEM 8

Comparison of the requirements implemented while the RCS is partially filled
and requirements used in other Mode 5 operations. Some requirements and
procedures followed while' the RCS is partially filled may not appear in the
other modes. An example of such differences is operation with a reduced RHR
flow rate to minimize the likelihood of vortexing and air ingestion.

RESPONSE TO ITEM 8
I

As stated in the response to item 5, RHR flow rate is reduced while the RCS is |
partially filled in order to minimize the effects of vortexing.

|
i
1

i
!

.

I

(
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ITEM 9
,

As a result of your consideration of these issues, you may have made changes <

to your ~ current program related to these issues. If such changes have !
strengthened your ability to operate safely during a partially filled j
situation, describe those changes and tell when they were made or are i

scheduled to be made. |

RESPONSE TO ITEM 9

Because CPSES does not have an operating license, our experience with mid-loop
operations is limited. However, TV Electric has been actively pursuing
industry mid-loop operations experience through our Industry Operating
Experience Report Review Program and through an in-depth study performed by <

our Independent Safety Engineering Group. The Independent Safety Engineering
Group study was recently completed and identifies many of the issues of
Generic Letter 87-12. Recommendations from the study are currently being
reviewed by the Nuclear Operations organization. Items under consideration i

include conducting a test to determine NSSS indications and reactor vessel |level at the onset of vortexing, modifications to existing instrumentation and
enhancements to operating procedures.

Several related recommendations made by the Industry Operating Experience !

Report Review Program are also being reviewed by'the Nuclear Operations ;

organization. One of these recommendations, for operator training on mid-loop j
level control problems and the response to loss of decay heat removal !
capability events, was completed early this year during requalification cycle '

87-1, as stated in the response to item 6. ;

!

!
i

I

i

i

1

_ . . _ _ _ _ _ . _
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