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Dear Mr. Knighton:

In order to support resolution of questions from the NRC
Instrumentation & Controls Systems Branch (ICSB) Review Mecting during
the week of March 26, 1985 we are submitting the attached FSAR Question
Responses for your use.

Each of these responses will be included in our FSAR Amendment 46.
The intent of this additional letter submittal is to assist in ICSB's
Draft SER review efforts.

If there are any questions please contact Mr. Michael E. Powell at
(713) 993-1328.

Very truly yours,

Msenburg

Manager, Nuclear Licensing
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W2/NRC1/n



Houston Lighting & Power Company

ce:

Hugh L. Thompson, Jr., Director
Division of Licensing

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert D, Martin

Regional Administrator, Region IV
Nuclear Regulatory Commission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U.S. Nuc'2ar Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senior Resident Inspector/STP

c/o U.S. Nuclear Regulatory Commission
P. 0. Box 910

Bay City, TX 77414

Dan Carpenter

Resident Inspector/South Texas Project
c/o U.S. Nuclear Regulatory Commission
P. 0. Box 2010

Bay City, TX 77414

M. D. Schwarz, Jr., Esquire
Baker & Botts

One Shell Plaza

Houston, TX 77002

J. R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20036

Director, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
Washington, DC 20555

E. R. Brooks/R. L. Range
Central Power & Light Company
P. 0. Box 2121

Corpus Christi, TX 78403

H. L. Peterson/G. Pokorny
City of Austin

P. 0. Box 1088

Austin, TX 78767

W2/NRC1/n

ST-HL-AE-1220
File No: G9.15
Page 2

J. B. Poston/A. vonRosenberg
City Public Service Board
P.0. Box 1771

San Antonio, TX 78296

Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P. 0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin
3022 Porter Street, N.W. #304
Washington, D. C. 20008

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Di ector
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety & Licensing Board

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Or, James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Ernest E. Hill
Hill Associates

210 Montego Drive
Danville, CA 94526

Mr. Ray Goldstein, Esquire
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatcry Commission
Washington, DC 20555

Revised 3/4/85



Attachment 1
ST-HL-AE-1220
rage 1 of 4

Question 032.42

If reactor control® and vital instruments derive power from common
electrical distribution systems, the failure of such electrical distribution
systems may result in an event requiring operator action concurrent with
failure of important instrumentation upon which these operator actions
should be based. This concern was addressed in IE Bulletin 79-27
(enclosed). On November 30, 1979, IE Builetin 79-27 was sent to operating
license (OL) holders, the near term OL applicants (North Anna 2, Diablo
Canyon, McGuire, Salem 2, Sequoyah, and Zimmer), and other holders of
construction permits (CP), including South Texas Project. GCf these
recipients, the CP holders were not given explicit direction for making a

subuittal as part of the licensing review. However, they were informed that
the issue would be addressed later.

You are requested to address these issues by taking IE Bulletin 79-27
Actions 1 thru 3 under "Actions to be Taken by Licensees”. Within the
response time called for in the attached transmittal letter, complete the
review and evaluation required by Actions 1 thru 3 and provide a written
response describing your reviews and actions.
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RESFONSE

The responses to each action item of IE Bulletin 79-27 are given below by
action item number.

1. A review of the instrumentst.on and control systems which could affect
the ability to achieve e hot ¢.andby condition (see Section 7.4) and a
cold shutdown conditicn (see Appendix S5.4A) has been performed. Each of
these systems i1is supplied power from one of the redundant Class 1E 120 vac
or 125 vdc buses. Refer to Figure B.3-3.

The Class 1E 120 vac pouwer is provided from one of the six 120 volt vital
ac channel distribution panels. Each panel is supplied power through
manual transfer circuit breakers from an individual inverter. There are
two panels each for Channels I and IV and one panel each for Channels I1
and III. GSee also Section B8.3.1.1.4.5.

The Class 1E 125 vdc power is provided from one of the four 1205 vdc
distribution switchboards. Each switchboard 1s connected to a separate
battery and two battery chargers. See also Section B.3.2.1.1.

Turbine, non-safety-related reactor and other non-safety-related
instrumentation and control systems are provided power from non-Class 1E
panels and switchboards. Refer to Figure 8.3-3. The non-Class 1E 120 vac
power for the EAB is provided from one of two 120 volt vital ac
distribution panels, each connected to an automatic transfer switch and an
individual inverter. Another 120 volt vital ac distribution panel is
provided in the TGB; this panel is connected to an inverter package with
an internal static transfer switch. Two 120 vac regulated power
distribution panels are also provided for non-Class 1E instrumentation and
control systems.

The non-Class 1E 125 vdc power is provided from two 125 vdc distribution
switchboards, each connected to one battery and two battery chargers. A
48 vdc distribution switchboard supplying power only to the plant
annunciator system i1s connected to one battery and two battery chargers.
A non-Class 1E 250 vdc distribution switchboard is provided in tne TGE,
serving motors and the main generator breaker control panels; 1t is
connected to one battery and two battery chargers.

A separate non-Class 1E uninterruptible power supply system (120 vac) is
provided for the plant computer. The ERF computer is powered from
non-Class 1E 480 vac and has an uninterruptible power supply system to
support its functions during a loss of power.

The Radiation Monitoring System (RMS) computer is powered from non-Class
1E 480 vac and has an uninterruptible power supply system to support its
functions during a loss of power.

Non-Class 1E power is not required to support the ability to achieve hot
standby or cold shutdown conditions. However, the non-Class 1E power
supports indications to the operator (such as computer alarms and
annunciation) of abnormal conditions and control systems normally used
during plant operating modes.
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la. Loss of power to each of the six Class 1E 120 volt vital ac
distribution panel buses is al armed individually in the control room on =
window of the ESF status monitoring system. A ground fault on any of
these panel buses is alarmed individually on a window of the plant
annunciator as Fanel Trouble. The ERF computer also indicates that a loss
of power or a ground fault has occurred. Alarms are provided for each
inverter through the ERF computer and either the annunciator or the ESF
status monitoring system.

Loss of power to each of the four Class 1E 125 vdc distribution
switchboard buses is al armed individually in the control room on a reftlash
window of the plant annunciator, along with other bus and battery charger
alarms, as System Trouble. The ERF computer i1ndicates whether bus ar
charger trouble has occurred.

Loss of power or a ground fault to the two EAE non-Class 1E 120 volt vital
ac distribution panel buses is alarmed individually in the control room
through the plant computer. Alarms are provided for each inverter through
the annunciator and the plant computer.

Loss of power or a ground fault to the TGB non-Class 1E 120 volt vital ac
distribution panel bus is alarmed in the controcl room through the plant
computer. Inverter/rectifier alarms are provided through the plant
computer and the annunciator.

Loss of power to either of the two non-Class 1E 120 vac regulated power
distribution panel buses is alarmed in the control room through the plant
computer.

Loss of power to ei*her of the two non—-Class 1E 125 vdc switchboard buses
1s alarmed individually in the control room on a reflash window of the
plant annunciator, along with other bus and battery charger alarms, as
System Trouble. The plant computer indicates whether bus or charger
trouble has occurred.

Loss of power to the non-Class 1E 48 vdc switchboard bus is alarmed in the
control room via the plant computer. Other bus and battery charger alarms
are provided on a reflash window of the plant annunciator as System
Trouble. The plant computer indicates whether bus or charger trouble has
occurred.

Loss of power to the non-Class 1E 250 vdc switchboard bus is alarmed in
the control room on a reflash window of the plant annunciator, along with
other bus and battery charger alarms, as System Trouble. The plant
computer indicates whether bus or charger trouble has occurred.

Loss of power or a ground fault to the norn-Class 1E 120 vac distribution
panel bus for the plant computer is alarmed in the control room. Various
battery, charger and inverter alarms for the Computer LSS are given in the
control room on two reflash windows of th= plant annunciator, cne for
Battery/Charger Trouble and one for Inverter Failure. The ERF computer
indicates which signal caused the annunciator alarm.

A description of the alarms for loss of power to the ERF computer and to
the RMS computer will be provided later.
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ib. The review and evaluation of the Class 1E and non-Class 1E buses
described above indicate that loss of power to any one instrumentation and
control bus will not inhibit the ability to achieve a cold shutdown
condition.

lc. The review and evaluation indicate that design modifications are not
required.

2. The operating procedures used by control room ogperators will be
reviewed with respect to loss of power to each Class 1E and non-Class 1E
bus supplying power to instrumentation and control systems.

Z2a. The procedures will define symptoms and specify actions to be taken
by the operators upon loss of power to Class 1E or non "!ass 1E
instrumentation and control systems.

Z2b. Where necessary, the procedures will specify alternate
instrumentation and control circuits for use by operators.

2c. The procedures will include methods and precautions for restoring
power to each Class 1E and non-Class 1E bus supplying power to
instrumentation and control systems.

Should any design modifications or administrative controls be required as
a result of the development of these procedures, descriptions of these
will be provided.

3. IE Circular No. 79-02 has been reviewed in relation to the
safety-related power supply inverters. All safety-related power supply
inverters are Class 1E. For these inverters, relative to the Circular
requirements:

a. Class 1E inverters do not use time delay circuitry.

b. The ac input to each Class 1lE inverter is to a transformer/
rectifier section. The transformer has taps that will be set
according to the recommendations of the manufacturer. A relay
trips the transformer/rectifier supply circuit breaker if
overvoltage occurs.

€. The alternate 120 volt source is supplied by manual operation
of interlocked circuit breakers. This manual bypass of the
Class 1E inverters allows maintenance to be performed.

d. Administrative controls will confirm the position of transformer
taps and manual bypass circuit breakers when maintenance or
testing have been completed.

No design modifications or additional administrative controls are
required.
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Question 032.44

Operating reactor licensees were infcrmed by IE Information Notice 79-22,
issued September 19, 1979, that certain non-safety grade or control
equipment, if subjected to the adverse environment of a high energy line
break, could impact the safety analyses and the adequacy of the protection
functions performed by the safety grade equipment. Enclosed is a copy of
IE Information Notice 79-22, and reprinted copies of an August 20, 1979
Westinghouse letter and a September 10, 1979 Public Service Electric and
Gas Company letter which address this matter. Operating Reactor licensees
conducted reviews to determine whether such problems could exist at
operating facilities.

We are concerned that a similar potential may exist at light water
facilities now under construction. You are, therefore, requested to
perform a review to determine what, if any, design changes or operator
actions would be necessary to assure that high energy line breaks will not
cause control system failures to complicate the event beyond your FSAR
analysis. Provide the results of your reviews including all identified
problems and the manner in which you have resolved them to NRR.

The specific "scenarios" discussed in the above referenced Westinghouse
letter are to be considered as examples of the kinds of interactions which
might occur. Your review should include those scenarios, where
applicable, but should not necessarily be limited to them. Applicants
with other LWR designs should consider analogous interactions as relevant
to their designs.

Resgonse

IE Information Notice 79-22 specifically identified four (4) potential
interaction scenarios between non-safety grade and safety grade equipment
which could occur because of the effect of an adverse environment follow-
ing a high energy line break. The four systems identified are:

- Steam Generator PORV Control System
- Pressurizer PORV Control System

- Main Feedwater Control System

- Automatic Rod Control System

A discussion of each scenario and affected system and its applicability to
STP follows.

It has been postulated that a failure of the steam generator PORV control
system, due to adverse environment following a feedline rupture, could
cause a depressurization of the unaffected steam generators. The STP
steam generator PORV system is a Class 1E system. In addition, all
portions of the steam generator PORV system that could be exposed to an

5341IN:0231N
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adverse environment are isolated in the IVC structure on a loop-by-1loop
basis. Only one PORV could be affected by adverse conditions and that

PORV would be in the affected steam generator loop. For these reasons,
the scenario concerning the steam generator PORV control system is not

applicable to STP.

The second scenario assumes that the pressurizer PORV's fail in the open
position, due to an adverse environment following a feedline rupture.

This would cause a depressurization of the Reactor Coolant System, which
may result in a voiding of the RCS and potentially uncovering the core.
However, all portions of the pressurizer PORV control system located
inside Containment have been environmentally qualified for the adverse
envirorment. For this reason, the scenario involving the pressurizer PORV
control system is not applicable to STP.

The third scenario assumes a failure of the main feedwater control system,
due to adverse environment following a small feedline rupture which occurs
between the main feedline check valve and the Containment penetration.
Such a failure could cause the 1iquid mass in the intact steam generators
at the time of reactor trip to be less than was assumed in the FSAR
analysis. The STP steam flow and steam generator water level transmitters
are located within the Containment and are environmentally qualified for
the adverse environment. The feedwater flow transmitters are located
inside the Turbine Generator Building and the feedwater process controls
are located in the Mechanical and Electrical Auxiliary Building. Because
of their respective locations, the transmitters and the feedwater controls
would not be exposed to an adverse environment following a feedline
rupture between the main feedline check valve and the Containment penetra-
tion. In addition, the feedwater isolation valves and associated instru-
mertation are compartmentalized by loop within the isolation valve
cubicle, thus restricting exposure to the harsh environment to the loop
with the break. For these reasons, the scenario involving a failure of
the main feedwater control system is not applicable to STP.

The fourth scenario assumes that the automatic rod control system fails,
due to adverse environment following a small steam!ine rupture, in such a
way that the control rods begin stepping out prior to receipt of a reactor
trip signal on overpower delta-T. This could result in a DNB ratio less
than the limiting value. For a steamline rupture, the excore detectors
which supply input to the rod control system could be exposed to the
adverse environment and initiate rod withdrawal. In STP, these excore
detectors (and associated safety-related equipment) are part of the
reactor trip system and have been environmentally qualified for a limited
period of time (5 minutes) after a MSLB. For this reason, the scenario
involving the automatic rod control system for a steamline rupture is not
applicable to STP,

5341N:0231N
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Question 032,45

The analyses reported in Chapter 15 of the FSAR are intended to demonstrate
the adequacy of safety systems in mitigating anticipated operational
occurrences and accidents.

Based on the conservative assumptions made in defining these design-basis
events and the detailed review of the analyses by the staff, it is likely
chat they adequately bound the consequences of single control system
faitlures,

To provide assurance that the design basis ~vent analyses adequately bound
other more fundamental credible failures you are requested to provide the
following {nformation:

(1) Identify those control systems whose failure or welfunction could
seriously impact plant safety.

(2) Indicate which, if any, of the control systems identified in (1)
receive power from common power sources. The power sources considered
siwould include all power sources whose failure or malfunction could
lead to failure or malfunction of more than one control system and
should extend to the effects of cascading power losses due to the
failure of higher level distri™ition panels and load centers.

(3) Indicate which, if any, of the control systems identified in (1)
receive {nput signals from common sensors. The sensors considered
should include, but should not necessarily be limited to, common

hydraulic headers or impulse lines feeding pressure, temperature, level
or other signals to two or more control systems.

(4) Provide justification that any simultaneous malfunctions of the control
svstems unidentified in (2) and (3) resulting from failures or
malfunctions of the applicable common power source or sensor are
bounded by the analyses in Chapter 15 and would not require action or
response beyond the capability of operators or safety systems.
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Response

The

evaluation required to answer this question consists of postulating

failures which affect the major NSSS control systems and demonstrating that
for each failure the resulting event is within the bounds of existing accident
analyses. The events which are considered are:

a)
b)
c)

d)

The

1)
2)
3)
4)
5)

The

Loss of any single instrument

Break of any single common instrument Tine

Loss of power to all systems powered by a single power supply system ({.e.
single inverter)

Loss of power to individual protection, control, or auxilfary process
cabinets

analysis 1s conducted for all five major NSSS control systems:

Reactor control system

Steam dump system

Pressurizer pressure control system
Pressurizer level control system
Feedwater control system

fnitia) conditions for the analysis are assumed to be anywhere within the

full operating power range of the plant (f.e, 0-100%), where applicable.

The

results of the analysfs indicate that, for any of the postulated events

considered in a) through d) above, the ANS Conditfon II accident analyses
given in Chapter 15 of the South Texas FSAR are bounding.
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LOSS OF ANY SINGLE INSTRUMENT (Iter a)

Table 0032.45-1, Loss of Any Single Instrument, is a sensor-by-sensor
evaluation of the effect on the control systems {temized above caused by a
sensor failing efither high or low. The particular sensor considered 1s given,
along with the number of channels which exist, the failed channel, the control
systems impacted by the sensor, the effects on the control systems for
failures in both directions, and the bounding FSAR accident. Where no control
action occurs or where control action 1s in a safe direction, no bounding
accident 1s given.

The table clearly shows that for any single fnstrument failure, either high or
low, the Condition 11 events ftemized in FSAR Chapter 15 are bounding.

LOSS OF POWER (Items ¢ and d)

The South Texas NSSS instrument power supply consists of efght instrument
distribution panels receiving power through e’ynt inverters hereafter labelled
1 through VIII for convenience. Figure Q032.45-1 provides a schematic of the
power distributfon arrangement. As shown, the instrumentation which comprises
Protection Set 1 1s housed in Protection Cabinets 1 and 1A. Similarly, the
{nstrumentatior for Protection Sets II and III 1s assfgned to Protection
Cabinets 2/2A and 3/3A respectively. Protection Set 1V instrumentation
resides 1n a single cabinet. The Control Groups are assigned to four separate
cabinets powered from two non Class 1E inverters. Finally, four additional
Auxiliary Process Cabinets are shown. These cabinets are part of the
Qualified Display Processing System (QDPS). They are considered in this
analysis because a few of the signals of nterest (specifically, charging
flow, pressurizer water level, and narrow range steam generator water Tevel)
are routed from the field to these cabinets first and are then passed on to
the NSSS 7300 process cabinets. As ndicated in the schematic, the Auxiliary
Process Cabinets are aligned 1n a channel oriented manner corresponding to the
associated protection channels so as to maintain separation; the signal
channels are assigned and routed accordingly.
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Tables 0032.45-13 through Q032.45-20, Loss of Power to Inverters I through
Y111 respectively, analyze the effects on the control systems caused by the
most 1imiting failure, loss of power to an entire instrument distribution
panel. The control systems affected, the sensors affected, the faflure
direction, the control system responses, and the bounding FSAR accident are
given in the tables. Where no control action occurs or where control action
is in a safe direction, no bounding accident 1s given.

Besides the loss of an inverter, there s also a chance of losing power to a
single control cabinet, protection cabinet, or auxiliary process cabinet (for
example, through the failure of a fuse or circuft breaker). The consequences
of a loss of power to a protection cabinet are tabulated in Tables Q032.45-2
through Q032.45-8. Loss of power to a control cabinet (group) s addressed in
Tables Q032.45-9 through Q032.45-12. Finally, Tables Q032.45-2) and
0Q032.45-22 consider loss of power to the individual auxilfary process cabinets
not covered by the loss of an inverter analyses. In each case, the data is
presented in a similar manner to that for the loss of an inverter described in
the previous paragraph. Loss of power to individual NIS channels 1s not
explicitly considered since the responses are fdentical to the Tow failure of
an individual NIS fnstrument in Table Q032.45-1.

Besfdes the loss of power to an entire cabinet, there s the chance of having
an electrical fault on one of the control system circuft cards. The control
systems are designed so that each card {s used in only one control system. A
circuit card failure cannot directly {mpact more than one control system. A
failure on a control card would cause the controller to generate efther an
*off" or a "full on" output, depending on the type of failure. This result
would be similar to having a fault in a sensor feeding the control system,
Therefore, the failure of or loss of power in any control system circuit card
would be bounded by the Loss of Any Single Instrument analysis described in

T‘bl‘ mz. ‘s" .

The tables show that for a loss of power to any inverter, protection cabinet,
control cabinet, or auxilfary process cabinet, the Condition II events

analyzed in FSAR Chapter 15 are bounding.
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BREAK OF COMMON INSTRUMENT LINES (Item b)

Table Q032.45-23, Loss of Common Instrument Lines, considers the scenario
whereby an instrument 1ine which supplies more than one signal ruptures,
causing faulty sensor readings.

Two sets of sensors are located in common 1ines as indicated below:

1) Loop steam flow (control groups 1 and 2 for each steam generator) and
narrow range steam generator water level (Protection Sets I and 11 for
each steam generator). Each control group 1 flow sensor consicered shares
a tap with a Protection Set I level sensor; each control group 2 flow
sensor shares a tap with a Protection Set 11 level sensor.

2) Pressurizer water level and pressurizer pressure (Protection Sets I, II,
111, or IV). The level and pressure sensors on common taps are in the
same protection set.

Table Q032.45-23 shows that in the event of a common instrument 1ine break,
the Condition 11 events ftemized in FSAR Chapter 15 are bounding.

Not shown on the table since they are not part of the plant control system but
are used just for protection are the RCS loop flow transmitters. There are
three flow transmitters in each loop, with each transmitter having a common
high pressure tap but separate and unique low pressure taps. Therefore, a
break at the high pressure flow transmitter tap would result in disabling all
three flow transmitters in one loop, resulting in & Yow flow reading for all
three transmitters. This would result in a reactor trip 1f the plant {s above
the P-8 setpoint, or an annunciation 1f 1t 15 below P-B.

The only malfunction mode explicitly analyzed was a break in the common
fnstrument 1ine at the tap. Another possibility s to have 2 complete
blockage in the sensor tap, causing the sensor to read a constant (before
blockage) value. However, this last failure mode is not analyzed since it 1s
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really not a credible event. There is no anticipated agent available that
would cause a tap blockage. The Reactor Coolant System piping and fittings
and the instrument impulse line tubing are all stainless steel, so no products
of corrosfon are expected. Also the water chemistry is of high quality which,
along with high temperature operation, precludes the presence of solids 1n the
water and assures the maintenance of the solubility of chemicals in the

water. In addition, prior to startup, and during any shutdown as well, 1t is
routine maintenance and servicing practice for instrument 1ines to be blown
down to & canister. Since the building of sludge 1s a slow process, any
butldup would be detected during response time testing done during shutdown.
Therefore, the hypothesis of complete blockage of the sensor tap is not
sufficiently credible to warrant fts consideration as a design basis.

In the extremely unlikely event that a complete instrument 1ine blockage were
to occur, the condition 1s detectable because the reading would become static
(no variations over time). In an unblocked channel, a reading would always
vary somewhat due to noise (e.g. flow induced noise in flow channels) or
s1ight controller action (e.g. cycling operation of spray and heaters in the
pressurizer), By a comparison of the static channel to the redundant
unblock~d channels, the operator would be fnformed that a blockage in one
chzanel has occurred.

CONCLUSIONS

The accompanying tables have f1lustrated that failures of individual sensors,
losses of power to inverters, losses of power to individual protection,
control, and auxiliary process cabinets, or breaks in common {nstrument 1ines
a1 result in events which are bounded by FSAR Chapter 15 analyses.
Therefore, the FSAR adequately bounds the consequences of these fundamenta)
faflures.
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LIST OF TABLES

Table No.

Q032.45-1 - Loss of Any Single Instrument

032.45-2 - Loss of Power to Protection Cabinet )

Q032.45-3 - Loss of Power to Protection Cabinet 1A

Q032.45-4 - Loss of Power to Protection Cabinet 2

Q032.45-5 - Loss of Power to Protection Cabfnet 2A

Q032.45-6 - Loss of Power to Protection Cabinet 3

Q032.45-7 - Loss of Power to Protection Cabinet 3A

Q032.45-8 - Loss of Power to Protection Cabinet 4

0032.45-9 - Loss of Power to Contro) Group 1

Q032.45-10 - Loss of Power to Control Group 2

Q032.45-11 - Loss of Power to Control Group 3

Q032.45-12 - Loss of Power to Control Group 4

Q032.45-13 - Loss of Power to Inverter I (Protection Cabinets 1 and 1A, NIS
Channel 1)

0032.45-14 - Loss of Power to Inverter II (Protection Cabinets 2 and 2A, NIS

_ Channel 1I, Aux. Process Cabinet II)

Q032.45-15 - Loss of Power to Inverter III (Protection Cabinets 3 and 3A, NIS
Channel III, Aux. Process Cabinet III)

Q032.45-16 - Loss of Power to Inverter 1V (Protection Cabinat 4, NIS Channel
1v)

Q032.45-17 - Loss of Power to Inverter ¥ (Control Groups 1 and 3)

Q032.45-18 - Loss of Power to Inverter VI (Aux. Process Cabinet I)

Q032.45-19 - Loss of Power to Inverter VII (Aux. Process Cabfnet 1V)

Q032.45-20 - Loss of Power to Inverter VIII (Control Groups 2 and 4)

Q032.45-21 - Loss of Power to Aux. Process Cabinet 11

0032.45-22 - Loss of Power to Aux. Process Cabinet 111

0032.45-23 - Loss of Common Instrument Lines
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FIGURE Q032.45-1
SIMPLIFIED SCHEMATIC OF SOUTH TEXAS NSSS POWER DISTRIBUTION ARRANGEMENT

(note 3)
T INVERTER T | T INVERTER 1T |
| Class 1E | | Class 1E |
| 7.5 KVA | | 7.5 KVA |
| (3E241E1V1201)| | (3E241E1V1202)|
|==Protection Cabinet 1 (note 1) |==Protection Cabinet 2
| |
|=-Protection Cabinet 1A |==Protection Cabinet 2A
| |
|==N1S Channel 1] |==N1S Channel 11
|
|==Aux. Process Cabinet Il
T INVERTER 11T | INVERTER 1V |
| Class 1E | | Class 1E |
| 7.5 KVA | | 7.5 KVA |
| (3E241E1V1203)]| | (3E241EIV1204)|
|
|==Protection Cabinet 3 |==Protection Cabinet 4
| |
|==Protection Cabinet 3A {==N1S Channel 1V

|
{==N1S Channel 111

|
|==Aux. Process Cabinet 111

| INVERTER V | | INVERTER VI |
| Non 1E | | Class 1E |
| 25 KVA | | 25 KVA
| (BE241EIV002) | | (3E241EIVO01) |
|==Control Cabinet 1 (note 2) |==Aux. Process Cabinet I

|
|==Control Cabinet 3

T INVERTER VIT | T INVERTER VITI|

| Class 1E | | Non 1E

| 25 KVA | | 25 KVA |

| (3E241E1V002) | | (BE241EIV001) |
|==Aux. Process Cabinet 1V {==Control Cabinet 2

|
|==Control Cabinet 4

NOTES:

1) Protection cabinets 1/1A,2/2A,3/3A comprise Protection Sets 1/11/111
respectively.

2) Control cabinets also referred to as 'Control Groups'.

3) Only cabinets of interest are shown.



SENSOR

teedpump
Discharge
Pressure

Steam
Header
Pressure

1880e:1d/031885

1 per
plant

1 per
plant

FAILED
CHANNEL

Attachment 3
ST-HL-AE-1220

Page 9 of &l
TABLE Q032.45-1
LOSS OF ANY SINGLE INSTRUMENT
(Sheet 1 of 15)
ASSUMED
FATLURE BOUNDING
SYSTEM i’ EFFECT _EVENT
o Feedwater Lo FW pump speed increases if in If FW pump in manual -
Control auto mode. (FW control valves no event. If FW pump
close due to increased flow and FCVs in auto - new
if in auto mode.) steady state w/higher
pump speed and decreas-
ing FCv 19ft. If FW
pump in auto and FCVs
in manual - bounding
event is FW System
Malfunction Resulting
in an Increase in FW
Flow (Section 15.1.2)
Hi FW pump speed decreases if in If FW pump in manual-
auto mode. (FW control valves no event. Other modes
open due to decreased flow if result in a decreased
in auto mode). FW flow over time,
hence bounding event
is Loss of Normal FW
Flow (Section 15.2.7)
o Feedwater Lo FW pump speed decreases if in 1f FW pump in manual -
Control auto mode. (FW control valves no event. Other modes
o Steam Dump open due to decreased flow if result in a decreased
(t“g Mode) in auto mode). FW flow over time,

hence bounding event
is Loss of Normal FW
Flow (Section 15.2.7)



NUMBER
OF
SENSOR CHANNELS
Steam 1 per
Header plant

Pressure

1880e:1d4/031885

FAILED
CHANNEL

TABLE Q032.45-1 (Continued)

LOSS OF ANY SINGLE INSTRUMENT
(Sheet 2 of 15)

SYSTEM

o Feedwater
Control

o Steam Dump
(Pressure Mode)

ASSUMED
FAILURE

DIRECTION

Hi

Lo

EFFECT

FW pump speed increases if in
auto mode. (FW control valves
close due to increased flow if
in auto mode).

Fw pump speed decreases if in
auto mode. (FW control valves
open due to decreased flow if
in auto mode).

Attachment 3
ST-HL-AE-1220
Page 10 of £l

BOUNDING
EVENT

1f Fw pump in manual

- no event. If FW pump
and FCVs in auto - new
steady state w/higher
pump speed and decreas-
ing FCV 1ift. If FwW
pump in auto and FCVs
in manua)l - bounding
event is FW System
Malfunction Resulting
in an Increase in FW
Flow (Section 15.1.2)

1f FW pump in manual -
no event. Other modes
result in a decreased
FW flow over time,
hence bounding event
is Loss of Normal FW
Flow (Section 15.2.7)



SENSOR

1880e:1d4/032785

CHANNELS

FAILED
CHANNEL

SYSTEM

TABLE Q032.45-1 (Continued)

LOSS OF ANY SINGLE INSTRUMENT
(Sheet 3 of 15)

ASSUMED
FAILURE
QIRECTION

Hi

Attachment 3
ST-HL-AE-1220
Page 11 of 51

EFFECT

FW pump speed increases if in
auto mode. (FW control valves
close due to increased flow
if in auto mode).

Dump valves cpen unless

steam dump blocked on

lo-lo 'l"' (P-12).

BOUNDING
EVENT

Steam dump in pressure
mode at hot standby
or very low power only.
Hence, dump valves
will open for only a
very short time, until
lo-lo0 1". (P-12) 1is
reached. 1f FW pump
is in manual or FwW
pump and FCVs in auto,
then this event is
bounded by Excessive
Increase in Secondary
Steam Flow (Section
15.1.3). 1f FW pump
in auto and FCV in
manual, result is
increase in FW flow
causing excessive
cooling. Bounding
event is FW System
Malfunction Resulting
in an Increase in FW
Flow (Section 15.1.2)



Loop
Steam
Flow

Loop FW
Flow

1880e:14/031885

2 per
loop

FAILED
CHANNEL

1 selected
for control

1 selected
for control

TABLE Q032.45-) (Continued)

LOSS OF ANY SINGLE INSTRUMENT
(Sheet 4 of 15)

ASSUMED
FAILURE
SYSTEM DIRECTION
o Feedwater Lo
Control
Hi
o Feedwater Lo
Control

EEFECT

FW pump speed decreases if in
auto mode. FW control valves
close if in auto mode.

FW pump speed increases if in
auto mode. FW control valves
open if in auto mode.

FW control valve opens if in

auto mode

Attachment 3
ST-HL-AE-1220C
Page 12 of 51

BOUNDING
EVENT

If FW pump and FCV in
manual - no event.
Other modes result in
decreased FW flow;
bounding event is Loss
of Normal FW Flow
(Section 15.2.7)

1f FW pump and FCV in
manual - no event.
Other modes result in
increased FW flow;
bounding event is FwW
System Malfunction
Resulting in an
Increase in FW Flow
(Section 15.1.2)

If FCV in manual - no
event. If FCV in auto,
resuit is bounded by
Fw System Malfunction
Resulting in an
Increase in FW Flow
(Section 15.1.2)



b Attachment 3
ST-HL-AE-1220
1 Page 13 of 5l

TABLE Q032.45-1 (continued)

LOSS OF ANY SINGLE INSTRUMENT
, (Sheet S of 15)

ASSUMED
FAILURE

DIRECTION

BOUNDING
EFFECT EVEWT

OF FAILED

Steam 4 per Steam
Generator Generator
Narrow (two available
Range Water for control)
Level

Pressurizer 4 per
Water Level plant
{Control)

1880e:14/03278%

1 selected
for control
{1 or 1I)

1 selected
for control

. (I or III)

¢ Feedwater
Control

o Pressurizer
Level Control

Wi

Lo

Hi

Le

FW control valve closes if in
auto mode

FW control valve opens if in
auto mode

FW control valve closes if in
auto mode.

Charging flow increases.
Heaters turn off (except for
local control). If Channel 1
is failed, letdown isolated by
Channel 1 protection signal
(VCT empties, charging pumps
take suction from RWST.)

If FCV in manual - no
event. If FCV in auto,
result is decreased FW
flow. Bounding event
is Loss of Normal Fw
Flow (Section 15.2.7)

If FCV in manual - no
event. If FCV in auto,
bounding event is FW
System Malfunction
Resulting in an
Increase in FW Flow
(Section 15.1.2)

1f FCV in manual - no
event. 1f FCV in auto,
result is decreased FW
flow. Bounding event
is Loss of Normal FW
Flow (Section 15.2.7)
Bounding event is
CVCS Malfunction That
Increases Reactor
Coolant Inventory
(Section 15.5.2)



Pressurizer
water Level
{Interlock)

Pressurizer
water Level
(Protection

Grade Action

Only)

1880e : 14/032785

3 per
plant

4 per
plant

FAILED

TABLE (Q032.45-1 (continued)

LOSS OF ANY SINGLE INSTRUMENT

(Sheet & of 15)

CHANNEL ~  SYSTEM

1 sele ted for o
control
(11 or I1I)

Pressurizer
Level Control

Pressurizer
Level Control
(Letdown
(1solation)

ASSUMED
FAILURE
DIRECTION

Lo

Wi

Lo

Wi

Attachment 3
ST-HL-AE-1220
Page 14 of 51

EEFECT

Charging flow decreases.

Backup heaters on (Later, let-
down isolation from Channel IV
protection signal heaters blocked
from interlock channel.)

Pressurizer heaters blocked
(except for local control).

No control action, get
nigh level annunciation.

Letdown isolated.

No control action.

BOUNDING
EVENT

while heaters are on,
no net depressurization
of RCS. After heaters
are blocked, decreased
charging flow acts to
depressurize RCS.
Depressurization event
is therefore bounded
by lnadvertent Opening
of a Pressurizer
Safety or Relief Valve
(Section 15.6.1)

No event.

Not applicable

Bounding event is
CVCS Malfunction That
Increases Reactor
Coolant Inventory
(Section 15.5.2)

Not applicable.



NUMBE R
OF
2ANS08 CHANNE o
Charging 1 per
Flow plant
Pressurizer 4 per
Pressure plant

1880e - 14/03188%

FAILED

TABLE Q032.45-1 (continued)

LOSS OF ANY SINGLE INSTRUMENT

(Sheet 1 of 15)

ASSUMED
FAILURE

SYSTER

o Pressurizer
Level Control

o Pressurizer
pressure Comtrol
(Pos. ) or 2)*

wi

EEFECT

Charging flow increases until
integral controller on level
error generates zero flow
demand

Charging flow decreases until
integral controller on level
error generates maximum flow
demand; possibly letdown
isolation on low level.

PORY PCV-655A blocked. Spray
remains off. Al back-up heaters
on.

variable heaters turned off.
PORY PCV-655A opens,

blocked on low pressure due to
interlock. Spray turned on.

Attachment 3
ST-HL-AE-1220
Page 15 of 51

BOUNDING
Evenr

New steady state reached
at high level. Depending
on magnitude of level
increase, bounding event
is CVCS Malfunction That
Increases Reactor
Coolant Inventory
(Section 15.5.2).

New steady state reached
at low level; transient
mitigated on letdown
isolation. WMo event.

Heaters being on causes
increase in pressurizer
pressure to PORV PCV-656A
actuation. WMo event.

Result is bounded by
Inadvertent Opening of
a Pressurizer Safety or
Relief valve (Section
15.6.1)



-
oF
i =) [ 3%
Pressurizer 4 per
Pressere plant

Pressurizer 4 per
Pressure plant

1880e - 14 /032785

FAILED

 §

Attachment 3

TABLE 0032.45-1 (continued)

LOSS OF ANY SINGLE INSTRUMENT

(Sheet 8 of 15)

FAILURE

o Pressurizer
Pressure Comtro!
(Pes. 2 or J)*

o Pressurizer
Pressure Comtrol

QIRECTION

Le

i

ST-HL-AE-1220
Page 16 of 51
BOUND NG
EFFECT EVENT

Mo comtrol actiom.

PORV PCYV-656A blocked from opening.

PORV PCY-655A stil]l available for
normal comtrol.

PORY PCYV-656A opens, closes when
pressure falls below
interlock setpoint.

PORY PCV-656A blocked. 1f channel
111 selected for control, PORV
PCY-655A also blocked, spray re-
mains off, and all back-up heat-
ers turn on.

PORY PCY-656A unblocked. If chan-
nel 111 selected fur control, PORY
PCY-£.5A opens, blocked on

low pressure due to interlock,
spray turned on and variable heat-
ers turned off.

Not applicadble

Result is bounded by
Inadvertent Opening of
a Pressurizer Safety or
Relief valve (Section
15.6.1)

Heaters being on causes
increase in pressurizer
pressure possibly to sa-
fety valve actuation.
Result is bounded by
Inadvertent Opening of a
Pressurizer Safety or
Relief valve (Section
15.6.1).

Result is bounded by
Inadvertent Opening of
a Pressurizer Safety or
Relief valve (Section
15.6.1)



Pressurizer
Pressure

1880e : 14/032785

4 per
plant

FAILED

Attachment 3
ST-HL-AE-1220
Page 17 of 51

TABLE Q032.45-1 (continued)

LOSS OF ANY SINGLE INSTRURENT
(Sheet 9 of 15)

o Pressurizer
Pressure Control

o Turdbine Loading

o Steam Dump

ﬂ." Mode )

o Reactor Comntrol

¢ Pressurizer

Level Control

ASSUMED
FAlLGRE

Lo

Wi

Lo

EFFECT

Mo control action. PORY PCV-655A
blocked from opening. If
channel IV selected for

control, PORY PCY-656A also blocked.

PORY PCV-655A unblocked. If chan-

nel IV selected for comtrol, PORV
PCV-656A opens, closes when pres-
sure falls below interlock set-
point.

Stop turbine loading (C-17);
annunciation occurs.

Rods in (safe direction).
Charging flow increases until
“ull power pressurizer water
level is reached (1f at reduced
power). If reactor trips, steam
dump enabled and dump valves
open. Steam dump stops when
Tow-low Tavg is ceached.

BOUND ING

Not applicable

Result is bounded by
Inadvertent Opening of a
Pressurizer Safety or Re-
lief valve (Section
15.6.1)

Not applicable

No event unless
reactor trips, then
dump valves open

anc¢ bounding event is
Excessive Increase in
Secondary Steam Flow
(Section 15.1.3)



TABLE Q032 .45 (continued)

LOSS OF ANY SINGLE INSTRUMENT

(Sheet 10 of 15)

NUMBER
OFf FAILED

BOUNDING

CHANNELS CHANNE . SYSTEM EVENT

one per Any o Turbine Loading Stop turbine loading (C-17),; Mot applicable
loop annunc fation occurs

Steady state reached

Turbine

Impulse

Chamber

Pressure

1880e

147032785

|

(Control)

Steam Dump

keactor Control

Pressurizer Level

Control

Steam Dump
(7 Mode)
avg
Reactor Control

FW Control

Rods in (safe direction)
Charging flow increases until
full power pressurizer water
level is reached (1f at reduced

power)

Rods in (safe direction)
Steam dump signaled to open
but is blocked by interlock
(1f reactor trip occurs,
steam dump unblocked and dump
valves modulate unti) no load

is reached)

T
avg
No effect on FW Control since

SG6 level program is constant
If selector switch in normal
position, auto rod withdrawal

blocked (C-5) I1f switch in

at full power pres
surizer water level

No event

Not applicable
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TABLE Q032.45-1 (continued)

LOSS OF ANY SINGLE INSTRUMENT
(Sheet 11 of 15)

NUMBER ASSUMED
OF FAILED FAILURE BOUNDING

SENSOR CHANNELS CHANNEL SYSTEM DIRECTION EFFECT _EVENT
alternate position, no effect on
rod block.

Hi Stop turbine loading (C-17). Result is bounded by

Rods out until bdlocked by Uncontrolled Rod
high flux, overpower or over- Cluster Control
temperature rod stop, or Assembly Bank With-
until programmed T"f Timit ¢rawal at Power
is reached. 1If reactor trip (“ection 15.4.2)
occurs, steam dump unblocked
and dump valves open until no
load I“g is reached. No
effect on FW Control since
S6 level program is constant.

Turbine 2 per I o Steam Dump Lo Rods in, (safe direction). Not applicable

Impulse plant (Control) (Pressure Mode) No effect on FW control since

Chamber o Reactor Control SG level program is constant.

Pressure o FW Control 1f selector switch in normal

position, auto rod withdrawal
blocked (C-5). If switch

in alternate position, no
effect on rod block.

1880e:14/03:885



Turbine
Impulse
Chamber
Pressure

Turbine
impulse
Chamber
Pressure

1880e:1d/031885

NUMBER

2 per
plant

2 per
plant

FAILED
CHANNEL

11
(Interlock)

I1
(Interlock)

TABLE Q032.45 | (continued)

LOSS OF ANY SINGLE INSTRUMENT
(Sheet 12 of 15)

o Steam Dump

(T“g Mode)

o Steam Dump
(Pressure Mode)

ASSUMED
FAILURE

DIRECTION

Hi

Lo

Hi

Lo or Hi

EFFECT

Stop turbine loading (C-17).
Rods out until blocked by
high flux, overpower or over-
temperature rod stop. (Steam
dump valves open if required
to keep steam header pressure
at or below setpoint.) No
effect on FW control since
S6 level program is constant.

Unblock steam dump. 1f selector
switch in alternate position,
auto rod withdrawal blocked
(C-5). 1f switchk ‘= normal
position, no effect on rod
block.

Steam dump on turbine trip
only; steam dump blocked on
load rejection.

Steam dump functions normally.
If selector switch in alternate
position, auto rod withdrawal
blocked (C-5). If switch in
normal position, no effect

on rod block.

Attachment 3
ST-HL-AE-1220
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BOUND!NG
—EVENT

Result is bounded by
Uncontrolled Rod
Cluster Control
Assembly Bank With-
drawal at Power
(Section 15.4.2).

Not applicable

Not applicable

Not applicable



Attachment 3
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TABLE Q037 45-)1 (continued)

LOSS U/ ANY SINGLE INSTRUMENT
(Shec' 13 of 15)

NUMBER ASSUME 0
OF FAILED FATLURS BOUNDING
SENSOR CHANNELS CHANNEL SYSTEM DIRECTLON EFFECT __EVENT
Power Range 4 per Any o Reactor Control Lo No control action. Not applicable
Flux plant o FW Control
Hi Auto and manual rod withdrawal Steady-state reached
blocked (C-2), rods in (safe with higher SG water
direction). FW bypass control level. No event.
valves open if in auto. (If
reactor trip occurs, dump
valves open until no-load
T“q is reached.) Rising
S6 water level causes main FwW
valves to close until steam |
and feed flows match. K
|
'avg 1 per Steam Dump Lo Steam dump blocked (I"’ mode) . Result is bounded by ﬁ
High plant o Reactor Control Backup htrs. on, charging flow Unconrtrolled Rod
Auctioneer o Pressurizer decreases ti111 no-load pres- Cluster Control
Level Control surizer water level reached. Assembly Bank With-
Rods out, Tavg and core drawal at Power
power increase until blocked (Section 15.2.2)
by high flux, overpower
or overtemperature rod stop.
Hi Identical to T, . channe See above .
failing high, see analysis
above (sheet 9). +

1880e:1d/032785 j




SENSOR

Power Range
Flux High
Auctioneer

Condenser
Available

Steam Flow
Pressure
Compensator

1880e:1d/032785

1 per plant

1 per
plant

2 per loop

FAILED
CHANNEL

Control
Channel

TABLE Q032.45-1 (continued)

Attachment 3
ST-HL-AE-1220
Page 22 of 51

LOSS OF ANY SINGLE INSTRUMENT
(Sheet 14 of 15)

SYSTEM

o Reactor Control
) Feedwater
Control
(bypass valves)

o Steam Dump

0 Steam Fiow

ASSUMED
FAILURE
DIRECTION

Lo

Hi

Lo

Hi

Lo

EFFECT

Rods out, 7"' and core power
increase until blocked by high
flux, overpower or overtem-
perature rod stop. If FW bypass
control valve in auto (typically
Tow power levels, 0-25%), valve
closes initially; SG water level
restored by automaiic re-
opening of bypass control valve
on level error.

Identical to Power Range Flux
charnel failing high; see
analysis above (sheet 13).

No control action-steam dump
blocked, condenser unavailable.

No control action-steam dump
unblocked, condenser available.

Identical to Loop Steam Flow
channel failing low. See
analysis above (sheet 4).

BOUNDING
—EVENT

Result is bounded by
Uncontrolled Rod

Cluster Control

Assembly Bank With-
drawal at Power

(Section 15.2.2); FW flow
transient 1s small in
comparison.

See above.

Not applicable

Not applicable

See above



SENSOR

NUMBER

CHANNELS

* Signals for pressurizer water level, pressurizer pressure, and turbine impulse chamber pressure can be obtained from different channels.

selection 1s achieved by manua) switches in the control room. Resulting effect due to falled instrument is dependent on switch positions.

1880e:1d4/032785

TABLE Q032.45-1 (continued)

LOSS OF ANY SINGLE INSTRUMENT
(Sheet 15 of 15)

ASSUMED
FAILED FAILURE
CHANNEL SYSTEM DIRECTION EFFECT
Hi Identical to Loop Steam Flow

channel failing high. See
analysis above (sheet 4).

Attachment 3
ST-HL-AE-1220
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BOUNDING

See above

Channel



CONTROL
SYSTEMS

AFFECTED

Steam Dump

Reactor Contrcl

fW Control

1880¢:1d/03194¢

SIGNALS
AFFECTED

o Turbine Impulse Chamber
Pressure (Control)
0 T"' (Loop 1)

o Turbine Impulse Chamber
Pressure (Control)
o TAVG (Loop 1)

o Narrow Range SG Water
Level (Any Loop)

o Steam Flow Pressure
Compensation (Any Loop)

TABLE Q032.45-2

LOSS OF POWER 10 PROTECTION CABINET )

FAILURE
DIRECTION

Low

Low

Low

Low

Low

Low

ITEMIZED
EFFECTS

Steam dump demanded but blocked

from interlock. (If reactor trips,
steam dump performs as designed).

No control action from 1“‘ due

to auctioneer.

Rods in (safe direction), power de-
creases. Stop turbine loading (C-17).
If turbine impulse chamber pressure
switch in normal position, auto rod
withdrawal blocked (C-5).

Depending on the relative switch
positions in each loop for steam
flow and narrow-range SG water
level, FW valves could open, close,
or remain fixed; thus, a FW
transient may occur in these loops.

Attachment 3
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BOUNDING

Bounding event for loss of cabinet
power is either FW System Malfunc-
tion Resulting in an Increase in FW
Flow (Section 15.1.2), or Loss of
Normal Feedwater Flow (Section
15.2.7), depending on channels used.
Increased charging flow and pres-
surizer transients have little
effect in comparison.



CONTROL
SYSTEMS

AFFECTED

Pressurizer
Level

Pressurizer
Pressure

1880e:14/032185

SIGNALS
AFFECTED

o Pressurizer Water Level
(Control)
0 ‘avg (Loop 1)

o Charging Flow

o Pressurizer Pressure
(PORY PCV-655A)

Attachment 3
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TABLE Q032.45-2 (Continued)

LOSS OF POWER TO PROTECTION CABINET 1

FAILURE
DIRECTION

Low

Low

Low

Low

ITEMIZED BOUNDING
EFFECTS EVENT

No control a<tion on T”g due to
auctioneer. [f affected level signal
used for control, charging flow
increases and heaters blocked.
Otherwise, level channel not connected.
pue to low flow signal, charging flow
increases until integral controller

on level error generates zero flow
demand and a new steady state is
reached.

If affected pressure signal used
for control, PORV PCV-655A stays
ciosed, back-Jp heaters on (but
could be blocked on level signal,
see above). Spray off. (PORV
PCY-656A available if required.)
Otherwise, channel not connected,
no control action.



TABLE Q032.45-3

LOSS OF POWER TO PROTECTION CABINET 1A

CONTROL

SYSTEMS SIGNALS FAILURE ITEMIZED

AFFECTED AFFECTED DIRECTION EFFECTS

Steam Dump o None -— No signals affected, no control
action.

Reactor Control o None -— No signals affected, no rontrol
action.

FW Control o Feedwater Flow Low If failed FW channel selected

(any loop) for control, FCV opens. Otherwise,

no control action.

Pressurizer o None -— No signals affected, no control

Level action.

Pressurizer o None -— No signals affected, no control

Pressure action.

1880e:1d/031885

Attachment 3
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BOUNDING

Bounding event for loss of cabinet
power is FW System Malfunction
Resulting in an Increase in FW Flow
(Section 15.1.2)



CONTROL
SYSTEMS
AFFECTED

Steam Dump

Reactor Control

FW Control

Pressurizer
Level

Pressurizer
Pressure

1880e:1d/031885

TABLE Q032.45-4

LOSS OF POWER TO PROTECTION CABINET 2

SIGNALS FATLURE

AFFECTED

Turbine Impulse Chamber Low
Pressure (Interlock)
T"g (Loop 2) Low

Tavg (Loop 2)

Narrow Range SG Water
Level (Any Loop)

Steam Flow Pressure
Compensation (Any Loop)

Pressurizer Water
Level (Interlock)

T." (Loop 2)

Pressurizer Pressure
(PORV PCV-656A)

DIRECTION

ITEMIZED
EFFECTS

Steam dump unblocked. (If reactor
trips, steam dump performs as
designed.) No control action

from Tavg due to auctioneer.

No control action due to auctioneering
of ‘avq' Stop turbine loading

(C-17).

Depending on the relative switch
positions in each loop for steam

flow and narrow-range SG water level,
fW valves could open, close, or remain
fixed; thus, a FW transient may occur
in these loops.

Attachment 3
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Bounding event for loss of
cabinet power is either FW System
Malfunction Resulting in an
Increase in FW Flow (Section
15.1.2), or Loss of Normal FW
Flow (Section 15.2.7), depending
on channels used.

If affected level signal used for interlock,

block heaters; otherwise, channel not
connected, no control action.

due to auctioneer.

action on Tavg

No control

If affected pressure signal used for control,
PORV PCV-656A stays closed. (PORV PCV-655A
available if required.) Otherwise, channel

not connected, no control action.




Attachment 3
ST-HL-AE-1220
TABLE Q032.45-5 Page 28 of &1

LOSS OF POWER TO PROTECTION CABINET 2A

CONTROL
SYSTEMS SIGNALS FAILURE ITEMIZED BOUNDING
AFFECTED AFFECTED DIRECTION EFFECTS EVENT
Steam Dump o None -- No signals affected,
no control action. Bounding event for loss of
cabinet power is FW System
Reactor Control o None -~ No signals affected, Malfunction Resulting in an
no control action. Increase in tW Flow (Section
15.1.2)
FW Control o Feedwater Low If failed FW channel selected
Flow (any loop) for control, FCV opens. Otherwise,
no control action.
Pressurizer o None - No signals affected,
Level no control action.
Pressurizer o None No signals affected,
Pressure - No control action.

1880e:1d/031885
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TABLE Q032.45-6

LOSS OF POWER TO PROTECTION CABINET 3

CONTROL
SYSTEMS SIGNALS FAILURE ITEMIZED BOUNDING
AFFECTED AFFECTED DIRECTION EFFECTS EVENT
Steam Dump [} T"‘ (Loop 3) Low No control action due to auctioneer,
Reactor Control o tavg (Loop 3) Low No control action due
t> auctioneer. Stop turbine Combining effects of pressurizer
loading (C-17). level and pressure control sys-
tems, could have either increasing
charging flow with heater off
FW Control o None - No sigrals affected, causing a depressurization, or
no control action else heaters cause pressure to
increase until safety valve opens.
Pressurizer o Pressurizer Water Level Low If affected level signal used for In one case, event is bounded by
Level (Control or Interlock) control, charging flow increases Inadvertent Opening of a Pressurizer
o Tavc (Loop 3) and heaters blocked. If used for Safety or Relief vaive (Section
interlock, heaters blocked. 15.6.1).For the other case, bounding
Otherwise, channel not connected, event for loss of cabinet power is
no concrol artion. No control CVCS Malfunctinn That Increases
action on T”g due to auctioner. Reactor Coolant Inventory (Section
15.8.2):
Pressurizer o Pzr. Pressure Low PORV PCV-656A sta,s closed. If
Pressure (PORY PCV-655A Control, signal selected for control, pres-
PORV PCV-656A Interlock) surizer heaters on (1f allowed by

level signal, see above), spray off,
and PORV PCV-655A stays closed.

1880e:1d/031965
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TABLE Q032.45-7

LOSS OF POWER TO PROTECTION CABINET 3A

CONTROL
SYSTEMS SIGNALS FAILURE ITEMIZED BOUNDING
AFFECTED AFFECTED DIRECTION EFFECTS EVENT
Steam Dump 0 None - No signals affected,
no control action.
Reactor Control o None - No signals affected,
no control action.
FwW Control o None -~ No signals affected, Not applicable
no control action.
Pressurizer o None - No signals affected,
Level no control action.
Pressurizer o None -- No signals affected,
Pressure No control action.

1880e:1d/031885
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TABLE Q032.45-8

LOSS OF POWER TO PROTECTION CABINET 4

CONTROL
SYSTEMS SIGNALS FAILURE ITEMIZED BOUNDING
AFFECTED AFFECTED DIRECTION EFFECTS EVENT
Steam Dump [ 1“’ (Loop 4) Low No control action due to auctioneer.
keactor Control o T“g {Loop 4) Low No control action due to auctioneer.
Stop turbine loading (C-17).
FW Contiol o None -- Mo signals affected, no control No =vent is initiated due to
action. loss of power to this cabinet,
therefore bounding event 1s not
applicable.
Pressurizer 0 1"9 (Loop 4) Low No contro) action due to auctioneer.
Level o Pressurizer Level No letdown isolaticun since bistables
are energize to actuate.
Pressurizer o Pressurizer Pressure Low PORV PCV-655A stays closed. If signal
Pressure (PORV PCV-656A Control or selected for control, PORV PCV-656A
PORY PCV-655A Interlock) also stays closed.

1880e:1d/032785



CONTROL
SYSTEMS

AFFECTED

Steam Dump

Reactor Control

FW Control
and FW Pump
Speed Control

Pressurizer
Level

Pressurizer
Pressure

1880e:1d4/031885

SIGNALS
AFFECTED

A1l (System
Deenergized)
except Condenser
Available

None

A1)l (System
Deenergized,
56 1)

Steam flow
(any loop)

Pressurizer Water
Level (LB 666A)

Pressurizer Pressure
(PORY PCV-655A Control)

Spray and Heater
Actuation

TABLE Q032 45-9

LOSS OF POWER TO CONTROL GROUP 1

FATLURE
DIRECTION

0ff/Closed

FW Control valve
closes, pumps'
speed decreases
(all pumps,

Jutc mode only)
Low

off

Closed

of f

ITEMIZED
EFFECTS

No initiating event, steam
dump system unavailable. (If
reactor trip occurs, SG power-

operated relief valves available.)

No signals affected, no

control action

Loss of main FW in S6 )

If FW pumps in auto mode, pumps'
speed decreases causing FCV's to

open in S6 2, 3 and 4 unless
fatled steam flow selected ¢~

control, in which case FCV's nay

close on steam flow/feedwater

flow mismatch.

(Plant trips on

low-low water level in SG 1)

No contro)l action (bistable is
energize to actuate).

No initiating event, PORV PCV-655A
remains closed, heaters and spray

BOUNDING

Attachment 3
ST-HL-AE-1220
Page 32 of £l

Bounding event for loss of
cabinet power is Loss of
Normal FW Flow (Section

¥5.2.7).

(Plant trips on

low-low water level in S6 1.)

remain off. (PORV PCV-656A available if

needed.)

24



CONTROL
SYSTEMS
AFFECTED

Steam Dump

Reactor Control

W Control

Pressurizer
Level

Pressurizer
Pressure

1880e:1d/031885

TABLE (032.45-10

LOSS OF POWER TO CONTROL GROUP 2

SIGNALS FAILURE
AFFECTED DIRECTION
None -
None -

All (System

Deenergized, SG 2) Closes
Steam flow Low
(any loop)

A1l (System Off
Deenergized)

(Except LB 666A)

Pressurizer Pressure Closed
(PORV PCV-656A Control)

FW Control valve

ITEMIZED
EFFECTS

No signals affected,
no control action.

No signals affected,
no control action.

Loss of main FW in SG 2.

(Plant trips on low-low water level
in S6 2.) If failed steam

flow channel selected for control,
FCV's close in remaining loops

and FW pump speed decreases.

Charging flow increases, backup
heaters off.

PORV PCV-656A blocked closed.
(PORV PCV-655A available if
needed.)

BOUNDING

Attachment 3

ST-HL-AE-1220
Page 33 of 51

Bounding event for loss of
cabinet power is Loss of
Norma)l FW Flow (Section
15.2.7) (Plant trips on
low-low water level in S6 2.)



CONTROL
SYSTEMS
AFFECTED

Steam Dump

Reactor Control

FW Control

(56 3)

Pressurizer
Level

Pressurizer
Pressure

1880e:1d/031885

SIGNALS

None

NP~ e

A1l (System

Deenergized)

None

Pressurizer Pressure
Interlock (PORV PCV-656A,

bistable PB 657)

TABLE Q032.45-1

LOSS OF POWER TO CONTROL GROUP 3

FATLURE
QIRECTION

FW Control valve
Closes

Deactuated

ITEMIZED
EFFECTS

No signals affected,
no control action.

No signals affected,
no control action.

Loss of main FW in SG 3.
(P'ant trips on low-low water
level in S6 3.)

No signals affe ted,
no controil act.cn

No con ol action. PORV
PCV-655A blocked, PORV
PCV-655A sti1] available.

Attachment 3
ST-HL-AE-1220
Page 34 of 51

BOUNDING

Bounding event for loss of
cabinet power is Loss of

Normal FW Flow (Section 15.2.7)
(Plant trips on low-low water
level in S6 3.)
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TABLE Q032.45-12

Attachment 3
ST-HL-AE-1220 j

LOSS OF POWER TO CONTROL GROUP 4

CONTROL
SYSTEMS SIGNALS FAILURE ITEMIZED BOUNDING
AFFECTED AFFECTED DIRECTION EFFECTS EVENT
Steam Pump o Auctioneered Low No initiating event, steam dump system
t"' unavailable. (If reactor trip occurs,
0 r"f (from Rod Control) Low S6 power-operated relief valves available.)
Reactor Control o A1l (System of f Rods stay stationary. Stop turbine
Deenergized) loading (C-17).
Bounding event for loss of cabinet
FW Control o A1l (System fw Control valve Loss of main FW in SG 4. (Plant power is Loss of Normal FW Flow
(S6 4) Deenergized) Closes trips on low-low water level in SG 4.) (Section 15.2.7) since increased
charging flow has little effect in
Pressurizer o Auctioneered Low Charging flow increases. comparison. (Plant trips on low-
Level T“g low SG 4 water level.)
o Charging Flow Controller Low
Pressurizer 0 Pressurizer Pressure Deactuated PORV PCV-655A blocked from automatic
Pressure Interlock (PORV PCV-655A, opening. PORV PCV-656A still available.
bistable PB 658) No control action.

1880e:1d/032785 21
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CONTROL
SYSTEMS
AFFECTED

Steam Dump

Reactor Control

FW Control

1880e:1d/032785

SIGNALS
AFFECTED

o Turbine Impulse Chamber
Pressure (Control)
0 Tavg (Loop 1)

Power Range Flux (Ch. I)
Turbine Impulse Chamber
Pressure (Control)

0 Tavg (Loop 1)

0 Narrow Range SG Water
Level (Any Loop)

o Steam Flow Pressure
Compensation (Any Loop)

o Feedwater Flow (Any Loop)

o Power Range Flux (Ch. I)

TABLE Q032.45-13

LOSS OF POWER TO INVERTER I
(PROTECTION CABINETS 1 AND 1A, NIS CHANNEL 1)

FAILURE
DIRECTION

Low

Low

Low

Low

Low

Low

Low

Low
Low

ITEMIZED
EFFECTS

Steam dump demanded but blocked
from interlock. (If reactor *rips,
steam dump performs as designed).

Rods i~ (safe direction). power
decrez es. Stop turbine loacing
(C-17'. 1If turbine impulse chamber
pres: re selector switch in norma)
position, auto rod withdrawal

blocked (C-5).

Depending on the relative switch
positions in each loop for steam
fiow, feedwater flow, and narrow-

range SG water level, FW valves could
open, close, or remain fixed; thus, a
FW transient may occur in these loops.

Attachment 3
ST-HL-AE-1220
Page 36 of 51

BOUNDING
EVENT

Bounding event for loss of inverter
power is either FW System Malfunc-
tion Resulting in an Increase in FW
Flow (Section 15.1.2), or Loss of
Normal Feedwater Flow (Section
15.2.7), depending on channels
used. Increased charging flow

and pressurizer transients have
1ittle effect in comparison.
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TABLE Q032.45-13 (Continued)

LOSS OF POWER TO INVERTER I
(PROTECTION CABINETS 1 AND 1A, WIS CHANNEL 1)

CONTROL
SYSTEMS SIGNALS FATLURE ITEMIZED BOUND ING
AFFECTED AFFECTED QIRECTION  EFFECTS EVENT

Pressurizer o Pressurizer Water Level Low If affected level signal used for control,
Level (Control) charging flow increases and heaters
T“g (Loop 1) Low blocked. No control action on 'avg
Charging Flow Low due to auctioneer. On low flow signal,

charging flow increases until integral
controller on level error generates zero
flow demand. New steady state reached
at higher level.

Pressurizer 0 Pressurizer Pressure Low 1f affected pressure signal used

Pressure (PORV PCV-655A) for control, PORV PCV-655A stays
closed, back-up heaters on (but
could be blocked on level signal,
see above). Spray off. (PORV
PCV-656A available if required.)
Otherwise, channel not connected, no
control action.

1880e:1d/032785



CONTROL
SYSTEMS

AFFECTED

Steam Dump

Reactor Control

FW Control

Pressurizer
Leve)

1880e:1d/031885

SIGNALS
AFFECTED

¢ Turbine Impulse Chamber
Pressure (Interlock)

0o 'avg (Loop 2)

o Power Range Flux
(Channel 11)
o 'avg (Loop 2)

0 Narrow Range SG Water
Level (Any Loop)

o Steam Flow Pressure
Compensation (Any Loop)
Feedwater Flow (Any Loop)
Power Range Flux
(Channel II)

o Pressurizer Water Level
(Interlock)
) 'avg (Loop 2)

TABLE Q032.45-14

LOSS OF POWER 10O INVERTER II
(PROTECTIGN CABINETS 2 AND 2A, NIS CHANNEL II, AUX. PROCESS CABINET II)

FAILURE
DIRECTION

Low

Low

Low

Low

Low

Low

Low
Low

Low

Low

ITEMIZED
EFFECTS

Steam dump unblocked. (1f reactor
trips, steam dump performs as
designed.)

No control action due to auctioneering
of flux and t‘vq. Stop turbine
loading (C-17).

Depending on the relative switch
positions in each loop for steam
flow and narrow-range S6 water
level, FW control valves could open,
close, or remain fixed; thus, a FW
transient may occur in these loops.

If affected level signal used for
interlock, block heaters; otherwise,

channel not connected, no control action.

No control action on ‘avg due to
auctioneer.

Attachment 3
ST-HL-AE-1220
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BOUNDING

Bounding event for loss of inverter
power 1s either FW System Malfunc-
tion Resulting in an Increase

in FW Flow (Section 15.1.2), or
Loss of Normal FW Flow (Section
15.2.7), depending on channels
used.
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TABLE Q032.45-14 (Continued)

LOSS OF POWER TO INVERTER II
(PROTECTION CABINETS 2 AND 2A, NIS CHANNEL II, AUX. PROCESS CHANNEL II)

CONTROL

SYSTEMS SIGNALS FAILURE ITEMIZED BOUND ING
AFFECTED AFFECTED DIRECTION EFFECTS EVENT
Pressurizer o Pressurizer Pressure Low If affected pressure signal used for

Pressure (PORV PCV-656A) control, PORV PCV-656A stays closed.

(PORV PCV-655A available if required.)
Otherwise, channel not connected, no
control action.

1880e:1d/031885



CONTROL
SYSTEMS
AFFECTED

Steam Dump

Reactor Control

Fw Control

Pressurizer
Level

Pressurizer
Pressure

1880e:1d/031885

TABLE Q032.45-15

LOSS OF POWER TO INVERTER III

(PROTECTION CABINETS 3 AND 3A, NIS CHANNEL III, AUX.

SIGNALS FAILURE

AFFECTED DIRECTION

0 'avg (Loop 3) Low

o Power Range Flux Low
(Channel III)

[ Tavg (Loop 3) Low

o Power Range Flux --
(Channel III)

o Pressurizer Water Level Low
(Control or Interlock)

o T.v' (Loop 3)

o Pressurizer Pressure Low

(PORV PCV-655A Control,
PORY PCV-656A Interlock)

11EMIZED
EEFECTS

No control action due to auctioneer.

No control action due
to auctioneers. <“top turbine
loading (C-17).

No control action due to auctioneer.

If affected level signal used for
control, charging flow increases
and heaters blocked. If used for
interlock, heaters blocked.
Otherwise, channel not connected,
no control action. No control

action on Tavg due to auctioneer.

PORV PCV-656A stays closed. If
signal selected for control, pres-
surizer heaters on (if allowed by
level signal, see above), spray off,
and PORY PCY-655A stays closed.

Attachment 3
ST-HL-AE-1220
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PROCESS CABINET I11)

BOUNDING

Combining effects of pressurizer
level and pressure control sys-
tems, could have either increasing
charging flow with heater off
causing a depressurization, or

else heaters cause pressure to
increase until safety valve opens.
In one case, event is bounded by
Inadvertent Opening of a Pressurizer
Safety or Relief valve (Section
15.6.1). For the other case, bound-
ing event for loss of inverter power
is CVCS Malfunction That Increases
Reactor Coolant Inventory (Section
15.5.2).



CONTROL
SYSTEMS
AFFECTED

Steam Dump

Reactor Control

FW Control

Pressurizer
Level

Pressurizer
Pressure

1880e:1d/032785

SIGNALS
AFFECTED

) T." (Loop 4)

o Power Range Flux
(Channel 1V)

0 1." (Loop &)

o Power Range Flux
(Channel IV)

0 T." (Loop 4)
Pressurizer Level

o Pzr. Pressure
(PORYV PCV-656A Control or
PORV PCV-655A Interlock)

LOSS OF POWER TO INVERTER IV
(PROTECTION CABINET 4, NIS CHANNEL 1V)

FATLURE
DIRECTION

Low

Low

Low

Low

Low

TABLE Q032.45-16

ITEMIZED
EFFECTS

No control action due to auctioneer.

No control action due to auctioneers.
Stop turbine loading (C-17).

No control action due to auctioneer.

No control action due to auctioneer.
No letdown isolation since bistables
are energize to actuate.

PORV PCV-655A stays closed.
selected for control, PORV PCV-656A
also stays closed.

Attachment 3
ST-HL-AE-1220
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BOUNDING

No event is initiated due to
loss of power to this inverter;
therefore bounding event is not
applicable.



SYSTEMS

Steam Dump

Reactor Control

FW Control
(S6 1 and 3)
and Fw

pump speed
control

Pressurizer
Level

1880e:1d4/032785

SIGNALS
AFFECTED

o A1l (System
deenergized)
except Condenser
Available

o A1l (System
deenergized, SG 1 and 3)

o Steam flow (any loop)

o Pressurizer water
Level (LB66GA)

TABLE Q032.45-17

LOSS OF POWER TO INVERIER V
(CONTROL GROUPS 1 AND 3)

FAILURE
DIRECTION

0ff/Closed

FW Control
valves close,
pumps' speed
decreases (all
pumps, AUTO
mode only)
Low

off

ITEMIZED
EFFECTS

No initiating event, steam
dump system unavailable.

(If reactor trip occurs, S6
power-operated relief valves
availadle.)

No signals affected; no control
action.

Loss of main FW in S6 1 and 3. If
FW pumps in auto mode, pumps' speed
decreases causing FCV's to open in
S6 2 and 4 unless failed steam
flow selected for control, in which
case FCV's may close on steam flow/
feedwater flow mismatch. (Plant
trips on low-low water level in

S6 1 and 3).

No control 2:tion (bistable is
energize to actuata).

Atiachment 3
ST-HL-AE-1220
Page 42 of 51

BOUNDING

Bounding event for loss of
inverter power is Loss of Normal
FW Flow (Section 15.2.7). (Plant
trips on low-low water level in
S6 1 and 3)
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TABLE Q032.45-17 (Continued)

LOSS OF FOWER TO INVERTER V

) (CONTROL GROUPS 1 AND 3)
' CONTROL
SYSTEMS SIGNALS FAILURE ITEMIZED BOUNDING
" AFFECTED AFFECTED DIRECTION EFFECTS EVENT
' Pressurizer o Pressurizer Pressure 0ff/closed PORVS PCV-655A and PCV-656A remain
Pressure (PORY PCV-655A Control; closed, heaters and spray remain off.
Interlock on PORY PCV-656A, (Manual PORV and heater actuation
bistable PB 657) available if needed.)

o Spray and Heater Actuation Off

1880e : 14/032785
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CONTROL
SYSTENS

AFFECTED

Steam Dump

Reactor Control

Fw Control

Pressurizer
Level

Pressurizer
Pre<sure

1880e : 1d4/031885

SIGNALS

© Narrow Range SG Water
Level (Any loop)

o Pressurizer Level
(Control)
o Charging Flow

Low

Low

Low

TABLE Q032.45-18

LOSS OF POWEF TO INVERTER VI
(AUX. PROCLSS CABINET I)

ITEMIZED
EEFECTS

No signals affected,
no control action.

No signals affected,
no control action.

If failed level channel

selected for control, FCV

opens and SG water level increases.
Otherwise, no control action.

Letdown isolated (protection grade).

If affected level signal used for
control, charging flow increases and
heaters blocked. Otherwise, level
channel not connected; due to low

flow signal, charging flow increases
until integral controller on level error
generates zero flow demand; new steady
state reached.

No signals affected,
no control action.

Attachment 3
ST-HL-AE-1220
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BOUNDING

Bounding event for loss of
inverter power is FW System
Malfunction Resulting in an
Increase in FW Flow (Section
15.1.2) since increased
charging flow has 1ittle effect
in comparison.
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TABLE Q032.45-19

LOSS OF POWIR TO INVERTER VII
(AUX. PRUCESS CABINET 1V)

CONTROL
SYSTEMS SIGNALS FAILURE ITEMIZED BOUNDING
AFFECTED AFFECTED DIRECTION EFFECTS EVENT
Steam Dump o None -— No signals ffected,
no contre’ action.
Reactor Control o None -— No signals affected,
no control action.
FW control o None -— No signals affected, Bounding event for loss of inverter
no control action. power is CVCS Malfunction That
Increases Reactor Coolant Inventory
(Section 15.5.2).
Pressurizer o Pressurizer Level Low Letdown isolation.
Level (Control) (protection grade).
Pressurizer o None -— No signals affected,
Pressure no control action.
1880e:1d4/032785 A—‘——*——_——g—j



CONTROL
SYSTEMS
AFFECTED

Steam Dump

Reactor Control

FW Control

Pressurizer

Level

Pressurizer

Pressure

1880e:1d4/032785

LOSS Of

TABLE Q032.45-20C

POWER TO INVERTER VIII

(CONTROL GROUPS 2 AND 4)

FAILURE
DIRECTION

Auctioneered

T
avg

T (from Rod Control)
ref

11 (System Deenergized)

11 (System Deenergized, FW Control
6 2 and 4)

Steam flow (any loop) Low

Valve closes

A1l (S
excep'. Lo ovuwoA)
Auctioneered T

avy
Charging FCV Control

Pressurizer Pressure Closed
(PORYV PCV-656A control;

Interlock on PORV PCV-655A,
bistable PB 658)

ITEMIZED
EFFECTS

No initiating event, steam dump
system unavailatle. (If reactor
trip occurs, SG power-operated

relief valves available.)

Rods stay stationary. Stop

turbine loading (C-17]

Loss of main FW in S6 2 and 4

(Plant trips on low-low water level

in these loops.) If failed steam
flow channel selected for control,
FCV's close in remaining loops and
FW pump speeds decrease

Charging flow increases, backup

heaters off

PORVs PCV-655A and PCV-656/
remain closed Manual

actuation available if needed

Attachment 3

cT AT

I-HL-AE-1220

rage 46 or 3l

BOUND ING
EVERY

Bounding event for loss of inverter
power is Loss of Normal FW Flow
(Section 15.2.7) since increased
charging flow has little effect in
comparisor (Plant trips on low

low water level in S6 2 and 4.)




TABLE Q032.45-2)

LOSS OF POWER TO AUX. PROCESS CABINET I1I

CONTROL

SYSTEMS SIGNALS FAILIRE ITEMIZED

AFFECTED AFEECTED DIRECTION EFFECTS

Steam Dump o None -— No signals affected,

no control action.

Reactor Control o None —-—— No signals affected,
no control action.

FW Control 0 Narrow Range SG Water Low If failed level channel selected

Level (any loop) for control, FCV opens and SG water

level increases. Otherwise, nc
control action.

Pressurizer o Pressurizer Level Low If failed level channel selected,

Level (Interlock) heaters blocked. Otherwise, no
control action.

Pressurizer 0 None - No signals affected,

Pressure no control action.

1AB0e:1d/031885

Attachment 3
ST-HL-AE-1220
Page 47 of 51

BOUNDING

Bounding event for joss of cabinet
power is FW System Malfunction
Resulting in an Increase in FW Flow
(Section 15.1.2).



CONTROL

SYSTEMS

AFFECTED

Steam Dump

keactor Control

FW Control

Pressurizer
Level

Pressurizer
Pressure

18B0e:1d/031885

SIGNALS
AFFECTED

o WNone

0 None

o Pressurizer Level
(Control or Interlock)

TABLE Q032.45-22

LOSS OF POWER TO AUX. PROCESS CABINET III

FAILURE
DIRECTION

Low

ITEMIZED
EFFECTS

No signals affected,
no control action.

No signals affected,
no control action.

No signals affected,
no control action,

If failed level channel

selected for control, charging
flow increases, heaters blocked;
if selected for interlock,
heaters blocked. Otherwise,

no control action.

No signals affected,
no contrul action.

Attachment 3
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BOUNDING

Bounding event for loss of cabinet
power is CVCS Malfunction That
Increases Reactor Coolant Inventory
(Section 15.5.2).
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TABLE Q032.45-23
LOSS OF COMMON INSTRUMENT LINES

(ASSUMED BREAK IN LINE)

FAILED FAILURE BOUNDING
SENSORS CHANNELS SYSTEM DIRECTION EFFECT ACCIDENT
Loop Steam Flow Lo If steam flow and/or narrow- Bounding event is Loss of
and range SG water level selectors Normal FW Flow (Section
Narrow Range 1 or Il Feedwater Hi switched to failed channel, FW 15.2.7)
S6 Water Level Control control valve closes in

affected SG(s). A1 FW pump
speeds decrease if in auto mode.

Pressurizer Level Pressurizer Level Con- Hi If switch positions not as shown,
(Control) I trol (Sw. Pos. 2 or 3) no control actions.
and If level selector switch in
Pressurizer Pressure Pressurizer Pressure Lo position shown: charging flow
(PORV PCV-655A, Control Control (Sw. Pos. 1 or 2) decreases, backup heaters on. These effects at worst

(Later, on low level, heaters re.ult in a depressur-
blocked and letdown isolated ization which is bounded
from interlock channel.) by Inadvertent Opening
1f pressure selector switch in  of a Pressurizer Safety
position shown: PORV PCV-655A or Relief valve (Section
stays closed, spray unavail- 15.6.1).

ablie, backup heaters on.

1880e:1d/032785




FAILED

SENSORS CHANNELS
Pressurizer Level
(Interlock) 11

and
Pressurizer Pressure
(PORV PCV-656A, Control)

Pressurizer Level

(Control or Interlock) 111
and

Pressurizer Pressure

(PORY PCV-655A, Control;

PORY PCV-656A, Interlock)

1880e:1d/032785
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TABLE Q032.45-23 (Continued)

LOSS OF COMMON INSTRUMENT LINES

(ASSUMED BREAK IN LINE)

FAILURE

SYSTEM DIRECTION
Pressurizer Level Hi
Control (Sw. Pos. 1 or 2)
Pressurizer Pressure Lo
Control (Sw. Pos. 2 or 3)
Pressurizer Level Hi
(Control or Interlock,
switch positions 1 or 3
respectively)
Pressurizer Preossure Lo

Interlock, also
Control (Sw. Pos. 3)

EFFECT

If switch positions not as
shown, no control actions.

If level selector switch in
position shown: no control
action, get high level
annunciation.

If pressure selector switch in
position shown: PORV PCV-656A
stays closed.

Regardless of switch positions,
PORV PCV-656A blocked closed
(by PB 657).

1f level selector switch in
position 1 (control), charging
flow decreases, backup heaters
on. (Later, on low level, let-
down isolated and heaters
blocked from interlock
chanre1.) If level selector
switch in position 3 (inter-
lock): no control action,

get high level annunciation.

1f pressure selector switch in
position 3, PORV PCV-655A also
stays clused, spray unavailable,
backup heaters on.

BOUND ING
ACCIDENT

Not applicable.

These effects at worst
result in a depressur-
fzation which is bounded
by Inadvertent Opening
of a Pressurizer Safety
or Relief valve (Section
15.6.1).



FAILED
SENSORS CHANNELS
Pressurizer Level
(Protection Grade Iv
Action Only)
and

Pressurizer Pressure
(PORY PCV-655A, Interlock
PORY PCV-656A, Control)

1880e:1d/032785

TABLE Q032.45-23 /Continued)

LOSS OF COMMON INSTRUMENT LINES

(ASSUMED BREAK IN LINE)

SYSTEM

Pressurizer Level
Control
(Letdown Isolation)

Pressurizer Pressure
Interlock, also Control
(Sw. Pos. 1)

FAILURE
DIRECTION

Hi

Lo

EFFECT

No action (protection or
control) resulting from

level sensor failing high.
PORV PCV-655A blocked

closed. If pressure

selector switch in position
1, PORV PCV-656A also blocked.

Attachment 3
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BOUND ING
ACCIDENT

Not applicable.



