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7o: Rich Laufer
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Fax Number: (301) 415-3061

From. Tony Browning

Phone Number: (319) 851-7750
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Date/time: January 14,1998 7.30 AM

Rich,

Attached are the UFSAR table on Diesel Generator loading sequence and simplified logic
diagrams for the Emergency Bus Lo .ding Relays. This is a request from Carl Schulten
and Ed Tomlinson for question 3.3.5.1 - 15. 1 don't know if we’ll get to discuss this in
this afternoon’s call or not.

Any Questions, call me. Thanks

Tony
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Table 8.3-1

SINGLE DIESEL- SENERATOR LOADING SEQUENCE AND RESPONSE -
LOSS-OF-COOLANT ACCIDENT PLUS LOSS OF OFFSITE POWER

Total
Load

(W)

Voitage
(%ol
raicd)

Recovery !anmacy
Tume to 90% (% of raied)
Hated

Voltage (sec)

Kecovery Time
ic 98% Rated
Frequency(sec)

Description

LIOCA ACCIDENT

LOW REACTOR WATER
LEVEL OR HIOH DRYWELL
PRESSURE SIGNAL, EDG
START SIGNAL

BDG CLOSES TO BUS,
SICNAL REACTOR RECIRC
AND CONTAINMENT
ISOLATION, LPCi AND
CORE SPRAY INJECT

V. LVES OPEN

MCC 1891 LOADS

MOCC 1834A, 18444 LOADS

MCC 1B32 LOADS

MCC 1IBM LOALS

RIVER WATER SUPPLY
PUMP START®

CORE SPRAY PUMP START

CORE SPRAY INJECT
VALVE OPEN
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Table 831
SINGLE DIESEL-GENERATOR LOADING SEQUENCE AND RESPONSE -
LOSS-OF-COOLANT ACCIDENT PLUS LOSS OF OFFSITE POWER
23 SEC 496 w191 | 80 13 BT 191 FIRST RHR (LPCY) PUMP
START
28 SEC 49 mist | o i1 1T 245 SECOND RHR (LPCT) PUMP
1 : | START
§
11 SEC ; LPCI VALVES OPEN
1
43 SEC : | REACTOR RECIRC VALVES
g | | cLose,
CONPLETION OF LPCI
; SEQUENCE
71 SEC P 2801 | - i P - | CONTROL BUILDING
- ' : ’ CHILLPR START
After 10 min® -162 2191 | - i - - Emoc LOAD REDUCTION
49 7230 | - = i - { - | TRIP RHK PUMP
a0 2193.1 | -- “ w $ o | AR SERVICE WATER PUMP
" | START
470 2663.1 | - - E - + RIHR SERVICE WATER PUMP
| . ;48 | 8 ART
NOTE: * Additional loads may be applied at operator's discretion
. lfﬁl“muwhubmmmwcr:obeLow.uueleadl“mﬂllﬂpud\ﬂlm 120 seconds
T8.3-2 Rev 12 - 10/95



LOWPRESSI/IRE COOLANT INJECTION (LPCI) SYSTEM REACTOR VESSEL
WATER LEVEL - LOW-LOW-LOW (2 a)
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LPC!INITIATION LOGIC “A"

oL 37

-

e OV Opar g OF "A°
i i T
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N e . — -— .- - o —— - -

Minimum Channei Requirei 1ents for LPCI Mode of RHR Initiation Capability

In orger to maintain the capability 1o initigte the LPC| Mode of RHR Loop "A" .1 the Reacior Water
Level - Low-Low-Low Trip Function, the following combination of channels is required to be Opsrable.
A channel in the tripped condition is considered 1o be Operable.

LIS-4531 OR LIS-4532

AND
LIS<4533 OR LiS-4534

; 3
ELEMENTARY REFFRENCES ; SYSTEM INSTRUMENTATION
APED-E21006 SHEETS 1.2

SHEETS 2. 4.8 7.0, 13,18, 17 LOW PRESSURE

TABLE 33.5.1-1 EMERCENCY CORE COOLING

APED-E 11.007

ION LPCI SYSTEM
REACTOR VESSEL WATER SHEET20F 3
LEVEL - LOW-LON-LOW




CORE SPRAY SYSTEM DRYWELL PRESSURE - HIGH (1.0)

CORE SPRAY "A" ACTUATION LOGIC CORE SPRAY "B" ACTUATION LOGIC

bt} R

Clowurs O Core
Spray Pum,

T TN l—-‘

Minimum Channg! Require nents for Core Spray Initiation Capability

In order tc maintain the capsbilty 1o inttiate Core Spray System "A* or Core Spray System "B® on the
Drywell Prassure - Migh Trp Function. the following combination of channels is required 1o be Operable.
A channel in b.e Ppped condition is considered to t» Operable.

PS-43108 OR PS4311B
AND
P5-43128 OR PS4313%

TABLE 3.3.5.1-1 FMERGENCY CORE COOLING LFD-ECC8-02

ELEMENTARY REFERENCES SYSTEM INSTRUMENTATION REV. 1, 0817/96
APEL-E21-006

SHEETS 1,2 ¢

SHEET 20F 2

CORE SPRAY SYSTEM
DRYWELL PRESSURE - HIGH
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Rich,

Attached is & packae of information regarding the Fesdwater/Turbine Trip instrumests. The first part is 8 shont write-up that |
did to try and explain our position and to clear up what appears w be s misundersianding by the Staff ov~r what owr UFSAR says
about this trip. In addition to UPSAR pages, | included a write-up fom GE's fue! tepical report (which 's part of our licensing
basis by reference in owr UFSAR, TS and Core Operating Linits Report (COLR)) and the results of the Fesdwater Controlier
Failure transien. out of our reload snalysis for this cycle's COLR

As we discussed yesterday, we will try one more time 10 resolve this st our level, using this additions! information for the Staff
Otherwise, we'll need 10 appeal this issue to » higher rasnagement level, as we will have great difficulty incorporating this LCO
o owr TS on our timetable. First, Engineering tells us, if they drop everything eise the! they are doing, it will take them 4
manweeks to generats and verifv the setpoint caleuletion for the Allowable Value for the calibration SR, as one does not curvently
exist. Second, waat safety basis do | use to write my BASES from, as our anslysis shows it doesn’t meet Criteria 3 8t the DAEC.
“Because the NRC said so” doesn't work either. Lastly, as this is 8 moi s-restrictive change than the CTS, | think that we'd have
trouble writing e convincing M-DOC that says that piant operation wouldn't be adversely affected, as we ¢ be adding LCO
requiremencs and surveiilances on instruments Lot we have not demonsuated improve p'int safetv or lower plant risk.

Any Questions, call me. Thanks.

Toay
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UFSAR/DAEC-1
7.7 CONTROL SYSTEMS NOT REQUTRED FOR SAFLTY

This section discusses control systems whose functions are not essential for the safety of
the plant. These systems are the feedwater control system, the turbine-generator controls, the
reactor manual control system, and the process computer system.

'7.1 FEEDWATER SYSTEM CONTROL AND INSTRUMENTATION

7.7.).1 Power Generation Objective

Thepm;mtionobjeaiveohhnf-dwuueomol system is to maintain a
preestablished water level in the reactor vesse! during normal plant operation.

7.7.1.2 Power Generation Design Basis

The feedwater control system regulates the feedwater flow (1) te maintain adequate water
lcvelhthcmctocvuulmdinuodnmuinmamofmemmwonmd(z)w
prevmﬂuupowreoﬂhcmctormmthapowmpofthemmor

7.7.1.3 System L escription

During normal plant operation, the feadwater control system automatically regulates
feedwator flow into the reactor vessel. The systsm can be manually operated. The feedwater
control system includes the two main feedwater control valves and one feedwater startup control

valve,

The feedwater flow control instrumentation measures the water level in the reactor vessel,
the feedwater flow rate into the reactor veseel, and the steam flow rate from the reactor vesse!
During normal operation, these three measurements are used in controlling feedwater flow.

The optimum reactor vessel water level is determined by the requirements of the steam
separators. The separators limit water carry-over in the steam going to the turbines and Llimit
steam crrry-under in water returning to the core. The water level in the reactor vessel is normally

l maintained within £ 2 in. of the optimum level during normal operation. This control capability is
achieved by comparing feedwater flow to the reactor vessel with Lic steam flow from the reactor
vessel to provide an anticipatory levei etror signal. The feedwater flow is reguiated by adjusting
the feedwater contre! valves to Jeliver the required flow to the reactor vessel.

| 7.7-1 Revision 13 - 4/97
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. 7:7.1.3.1 Reactor Vessel Water Level Measurement

Reactor vessel water level is measured by three identical, independent sensing instrument
loops (Figure 7.7-1). A differential-pressure transmitter senses the difference between the
pressure causad by a constant reference column of water and the pressure caused by the variable
height of water in the reactor vessel The differential-pressure transraittes is instaded on lines that
serve other systems (see Section 7.6.4). A total of three level differential pressure transmitters to
each transmits a iev. signal to a level indicator and a level switch. Two of the level signals are
selectable and the selected level signal is used to provide the level contiol function to the level
controller. The selected signal also feeds a cormputer point, a level switch and a recorder. The
signal of the non-selectable third level differential pressure transmitter only feeds an indicator and
a level switch three pressure transmitters feed Uwee reactor vesse! pressure indicators,
respectively, in the control room. Signals from tw. of the three pressure transmitters are
selectabie and the selected signal is fed to a recorder and a computer point in the control room.
The level signal from two of the three sensing systems can be selected by the operator as the
signal to be used for feedwater flow control. The selected water leve! and the reactor vessel
pressure signals are continually recorded in the control room.

7.7.1.3.2 Steam Flow Measurement

Steam flow is sensed at each main steam line flow restrictor by a differential-pressure
transmitter equipped with square root functions. Signals from these differential-pressure
transmitters are added to provide a linear signal proportional to the tota! steam flow rate.
Individual steam line flow signals are indicated in the control room. The total steam flow signal is
used for feeawater flow control, and is also recorded in the control room.

7.7.1.3.3 Feedwater Flow Measurement

Feedwater flow is sensed at a flow element in each feedwater line by differential-pressure
transmitters. Each feedwater signal is linearized by square root converters. Then the individual
mass flow signals are summed to provide a total mass flow signal for the feedwater flow control
system. The total feedwater mass fiow signal is al io recorded in the control room.

In order to increase the reliability of feedwater flow indication, redundant flow measuring
devices are installed on a local instrument rack in the turbine building,

The feedwater flow control system is a three-element control system. The three inputs are
vessel level, feedwater flow and steam flow. The latter two constitute a flow mismatch that
provides ievel error anticipation.

Revision 13 - 4/97
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The setpoint of the master controller can be chang~d to a predeterznined level by a manual push
button at Lae operators discretion, and the controller will contro! the .vactor level at that
predetermined level automatically if the controller is in the Automaric Mode. The setpoint
transfer function will not be in effect when the controller is in Manual Mode. This function is
primarily designed to provide a convenient setpoint change for the operator during the execution
of [POI §, immediate acticns iu response 1o & SCR,* %,

rion R

A single-element courrol signal (reactor vessel water level) can be used to replace the
sbove three-clemem signal. n such cases, the operator switches the controller input to the “)
element” signal. The reactor level signal is fed to the levul controller through a dynamic
compensator wd a converter and signal isolator. Reactor water level is then controlled by the
reactor level signal in accordince with the controller setpoint.

(liary Buncs

Alarms are provided for high and low reactor water level and for high pressure. A loss of
puwer signal 10 the feedwater control valve, Manual/Aute (M/A) stations, and the feedwater
startup control valve, or a loss of service air supply to the feedwater startup control valve, or a

| luss of service air supply to the valves will cause the valves to lock up as is Both poveer failure

and low air pressure are annunciated. The feedwater siz 2p ¢ atrol valve nas annunciation in
the control room for 90% cor greater open. This annunciation indicates that the startup valve is
approaching maximum flow and that action should be taken to transfer to one of the feedwater
control valves. The level control system provides interlocks and contro' functions 10 other
systems. When one out of rwo reactor feed pumps is lost and coincident or subsequent low water
leve] exists, recirculation flow is limited tn within the power capabilities of one reactor feed
pump (see Section 7.7.5). This action aids in avoiding a low-level scram by limiting the
steaming rate. Reactor recirculation flow is #lso limited on sustained low feedwater flow o
ensure that adequate net positive suction head will be provided for the recirculation system.

Two-cut-of-three narrow range vesscl water level signals at the Hi trip setpoint will cause
the feed pumps to trip. Ccatrols to reset the trip arc located on panel 1C0S. The Reactor Feed
Pumps (RFPs) dligh RPV Level Trip Defeat override may be used in support of the Emergency
Operating Procedures (EOPs) in lieu of jumpers and lifted leads. This defeat allows restoration
of the feed pumps for flooding above the normal level either in support of RPV Flooding
Contingency or the Primary Containment Flooding Contingency. The single key-lock switch bas
an amber light and individually annunciates on front proel
1C-14 when taken o override.

Revision 13 - 4/97
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15.1 EVENTS RESULTING IN A REACTOR VESSEL WATER TEMPERATURE
DECREASE

Events that result directly in a reactor vessel water tempersture decrease are those
that either increase the flow of cold water 1o the vessel or reduce the temperature of water
being delivered 10 the vessel. The three events that result in the most seve~e transients in
this catepory are the following:

1. Feedwater controller failure - maximum demand.

Loss of a feedwater heazer,
3. Inadvertent HPCI pump swrt.
15.1.1 FEEDWATER CONTPOLLER FAILURE - MAXIMUM DEMAND
The failure of the fecdwater controller in the direction of increased feedwater flow

results in a moderator temperature decrease causing 8 reac.or pow-r increase through the
effect of the pegative reactivity void coefficient

The transient response of the plant to ¢ failure of the feedwate, coatruiler resulting

in a demand for maximum feedwatt flow is presented in Reference 3 of Sectinn 15.0.
The transient is initiated from the low end of the automatic recirculation flow contol
range, which produces a more sever: steam flow/feed flow rusmatch and level transient
than that resulting at other initial conditions. The feedwriter pumps are assumed to attain
a maximum capability of 115% of rated flow.

Water level increases during the initisl part of the transient. The high- water-level
turbine trip is not initiated until the sense” ' has increased to the preset value
specified io the Technical Specification (v ..« nigh-water-level trip also trips the high-
pressure coolant injection and reactor core isolation cooling turt .nes and the feedwater
pumps). The turbins trip preverts excessive moisture carryover to the turbins. Scram
occurs consequéntial to the turbine trip, limiting the neutron flux peak and fuel thermal
transient 30 that po fuel damage occurs.

The DAEC is analyzed for this event with e End-of-Cycle Recirvulation Pump
Trip (EOC-RPT) =nd both Turbine Bypass Valves (TBV) out-of-service. The thermal
limit impact of these out-of-service conditions, or any combination threof, are contained
in the References 3 ard 39 of Section 15.0. The Anticipated Transient Without Scram
Recirculation Pump Trip (ATWS-RI'T) will assure power reduction with the EOC-RPT
out of service. However, operation of ATWS-RPT does not impact the fuel thermal limit
calculations for this event.

Revision 13 - 5/97
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The turbine bypass valves open to limit the peak pressure in the steam line. The
turbine bypass valves subsequently close, bringing the pressure in the reactor vessel
under control during reactor shutdown.

15.1.2 LOSS OF A FEEDWATER HEATER

A feedwater Leater can be lost in at least two ways: (1) if the steam extraction
linetomchemiuhm..tbeheusupplytomhumismoved.prod\xingapndw
cooling of the feedwater; (2) 8 bypass line is usually provided so that the feedwater flow
¢n be passed around rather than through the beater. In either case, the r=actor veesel
- cceives cooler feedwater, which produces an increase in core inlet subc. 1§, Because
of the negative void resctivity coefficient, an increase in core power results.

Reference 3 of Section 15.0 describes the respoase of the plant to the .0ss of
100°F of the feed-wvater hating capability of the plant. This represents the maximum
expected single heater (or group of heaters) which can be tripped or bypassed by a single
event. The reacto- is assumed to be at turbine-generator design conditions on manual
recirculation flow control when the heater is lost. The feedwater flow delay time of
approximately 25 sec between the heaters 12d the fecdwater sparger is neglected. The
plant - : Jd continue st steady-state conditions during this delay period. Neutvon flux
increases above the inidal value to produce turbine design steam flow with the higher
inle* subcooling. However, a significant amount of the energy from the subsequent
neutron power increase would be utilized in heating the subcooled nlet water. Therefor,
thermal power would increase at a very moderate rate. 'f power exceeded the normal
full-power flow control Line, the operator would be expected to insert control rods to
return the power and flow to their normal range. If this were not done, the neutron flux
could exceed the scram setpoint where a scram would occur. Because nuclear sysiem
pressure remains ess¢tally constant during this transient, the nuciear system process
barrier is not threatened by high internal pressure.

15.1.3 INADVERTENT HPCI PUMP START

chad:ymmavﬁhblcforpmvicmghi;hptwmeowmmttnml.
An inadvertent start of the larges: of these sunplies, the 3,200 gpm HPCI system,
produces the most severe transient of this type.

The HPCI z,’miainadvemmlymdmdwldwrnbinmdwodnmz
fecdwater spargers. Injoction of this suxiliary supply of water with the feedwater flow
will ~guse reactor water level to increase. The feedwater controller will compexsate by
decreasing feedwater ficw. [nwoduction of this cold water into the reactor will increase
core inlet subcooling which reduces the void fraction. The negetive void reactvity
coefficient will induce an increase in reactor pcwer. Reactor power will increase and
may reach the high flux scram setpoint. The power increase will generate a
corresponding increase in steam flow, feedwater flow, and system pressure.

15.12 Revision 13 - 5/97
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Figure 2 Plant Response to FW Contreller Failure (BOC15 ¢« £0C15 STANDARD)




