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SECTION
LSSS 3.3

Basis for LSSS 3.3

LCO 4.4-]

SUMM“2Y_OF_PROPOSED CHARGES

CESCRIPTION

Page 13.3-1, Defin’tions are added
for Tripn Setpoint and Aliowabl.
Value.

Pages 3.%-2a, 2b, Z2c, 3a, and 3b

replace old pages 3.3-2 and 3.3-3,
A irip Setpoint sud A'lowable Valin.
are now specified for earh
parameter and two curve® are used
with Tabia 3.3-1.

Pages 3,3-4 through 3.3-8 replace
old pages 3.3-4 through 3.2-8, The
new basis provides the general
mathodology for detern ‘riing Trip
Setpoint and Allowap'e Value and
then describes 1%« basis for each
Timiting safety system parameter,

Page 4.4-1, DQefinitians added for
Trip Setpoint and Allawable VYalue.
Twn paragraphs of o'd page muved to
next paae,

Tage 4,4-2, Tho parayraph on Table

a.4-. expanded ‘o add new
raguirements, ihe paragraph on
Table 4.4-3 erpanded and page

reforme ttzd.

Table 4.4-1 ihrough 4.4-4. The
tables were reformatted to provide
for a Trip Sutpoirt and Alloweble
Value to replace the Trip Setting.
Ea~h table was split into Part 1
containing Trir  Setpoint and
Allowable V2'uey for each parameter
and & Part 2 contzining iinimum
Operabie Channeis, ™iwu.mum Digree
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Basis for LCO 4.4-1

of Redundancy and Permiszible
Bypass Conditions. Part 2 follows
Part 1 for each table.

01d pages 4.4-3 through 4.4-6 and
4.4-7 replaced by pages 4.4-3a, 3b,
3¢, 4a, 4b, 4c, 4d, 5a, 5b, 5¢, 7a,
and 7b.

New page 4.4-4d. Permissible
Bypass Conditions clarified for
parameter 7c¢ to reflect actual
design.

Page 4.4-8, Notes for Tables 4,4-1
through 4,4-4, Note (a) deleted as
Table 4.4-1 1line Items 3a and 3b
refer operator to Table 3.3-1.
Note (d) deleted as the Trip
Setpoint and Allowable Value in new
tables provide specific criteria
for the Plan Electrical System -
Loss parameter. Note (e) updated
to correctly describe the
undervoltage protection system
design. Mote (h) in exicting
license split into two separate
notes (hl) and (h2) to more
corractly reflect applicable
permissible bypass conditions for
the different types of moisture
monitors.

Pages 4.4-10 through 4.4-13 of
existing license replaced by new
pages 4.4-10, 10a, 10b, 10c, 11,
1la, 12, 12a, 12b, 12¢c, and 4.4-13,
The new basis is more descriptive
than the original.



Attachment 2
r-88025

Page 5

February 8, 1988

Enclosure 2
of
Attachnent 2 Of P-88025

PRCPOSED CHANGES TO LSSS 3.3 AND LCO 4.4.1
CF THE FSV TECHNICAL SPECIFICATIONS
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3.3 LIMITING SAFETY SYSTEM SETTINGS

Applicabflity

Applies to the trip settings for fnstruments and devices
which provide for monitoring of reactor power, hot reheat
temperature, reactor internal pressure, and moisture content of
the helium coclant.

Cbjective

To provide for automatic protective action such that the
principal process variables do not exceed a safety limit as a
result of transients.

Specificaticn LSSS 3.2 - Limicing Safety System Settings

The Limiting Safety System Settings for trip shall be as
specified 1n Table 3.3.1. The following cefinitions are used in
the tible:

Tr'a Setpcint = The trip setpoint 1s the least conservative
“as Teft™ value for a channe! to be considered Operadle.
Allowabla Value = The allowable value s the least

conservative "as found" valie for a channe' to Se considered
Operable.
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Specification LSSS 3.3

Table 3.3}

LIMITING SAFETY SYSTEM SETTINGS

TRIP ALLOWABLE
PARAMETER FUNCT ION SETPOINT VALUE
Reactor Core
Limiting Safety
System Settings
a) Linear Scram Varies as varies as a
Channel=High Function ¢ Function of
(Neutron Indicatzg [ndicated
Flux) Therm .| Therma)
Power per Power per
Figure 3.3-1 Figure 3.3+
b) Reheat Scram < 108§ < 1067
Steanm degree F degree F
Temperature-
High
¢) Primary Scram < 68.6 pst < 72.7 pst
Coolant below normal, below normal,
Pressure- programmed programmed
Programmed with Clrey~ with Circy~
Low lator [nlet lator [nlet
Temperature. Temperature
Upper TRIP per Figure
SETPOINT of 3.3-2. Upper
> 631.1 psia. limit to
produce trip
at > 627

psia.
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Specification LSSS 3.3

Table 3 3-1 (Continued)

LIMITING SAFETY SYSTEM SETTINGS

(Low Set
Safety Valve)

or mirys 8
psi

TRIP ALLOWABLE
PARAMETER FUNCTION SETPOINT VALUE
Reactor Yesse)
Pressure Limiting
Safety System
Settings
a) Primary Scram and < 46 psi < 52.7 pst
Coolant Preselected above normal, above normal,
Pressure= Loop Shutdown programmed programmed
Programmed and Steam/ with Circy= with Circy~
High water Qump lator [nlet lator [nlet
Temperature. Temperature
Upper TRIP per Figure
SETPOINT of 3.3-2. Upper
< 746.3 psia. limit to
Lower TRIP produce trip
SETPOINT of at < 753
< 538.3 psfa. psta. Lower
limit to
procduce trip
at < 545 psia
b) Primary Scram, Loop < 60.%5 < 62.2
Coolant Shutdown, deqree F degree F
Mofsture- and Steam/ dewpoint dewpoint
High water Dump temperature temperature
c) PCRY Pressure
Pressure: Relief
Rupture Disc 812 psiqg plus 520 psig



Fort St. Vrain #]
Technical Specifications
Amendment @

Page 3.3-2¢

Specification L5S3 3.3

Table 3.3-1 (Continyeq)

LIMITING SAFETY SYSTEM SETTINGS

TRIP ALLOWABLE

PARAMETER FUNCTION SETPOINT VALUE
Low Set Safety 796 psig plus 804 psig
Valve or minus 8 psi
Rupture Disc 832 psig plus 840 psig
(High Set Safety or minys 8 psi
Valve)
High Set Safety 812 psig plus 820 psig
Valve or minys 8 psi

d) Helium Pressure
Circulator Relief
Penetration
Interspace
Pressure:
Rupture Ofse 825 nstg plus 842 psig
(2 Per or minys 17
Penetration) psi
Safety Valve 805 psfg plus 829 psig
(2 Per or minys 24
Penetration) psi
e) Steam Pressure

Senerator Relief
Penetration
[nterspace
Pressure;

Rupture Difse
(2 For Each
Steam Generator)

Safety Valve
(2 For Each
Steam Generator)

825 psig plus 842 psiq
or minys 17
pst

475 psig plus 489 psig
or minys 14
psi
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Basis for Specification LSSS 7.3

Safety Limits have been established in Specification SL 3.1
ana SL 3.2 to safeguard the fuel particle integrity and the
reactor primary coolant system barriers. Protective devices
have been provided in the plant design to ensure that
automatic corrective action 1s taken when required to
prevent the Safety Limits from being exceeded during normal
operation or during operational transients resulting from
possible operator errors, or as a result of equipment
malfunction. This specification establishes the Trip
Setpoints and Allowable Values for these automatic
protective devices.

Operation with setpoints less conservative than the Trip
Setpoint but within the Allowable Value is acceptable since
an allowance has been made in the safety analysis to
accommodate this error, as described below.

General Methodology

The Analysis Value is the value of a parameter for which a
Trip and initfation of automatic protective action fis
assumed to occur in FSV accident analyses (FSAR Chapter 14).
Provided that the trip occurs at a value equal to or more
conservative than the Analysis Value, analyses demonstrate
that consequences of the accident or transient are
acceptable,

ISA Standard, 567.04-1382 has been applied to these Analysis
Values to arrive at Allowable Values and Trip Setpoints for
each PPS parameter.
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Basis for Specification LSSS 3.3 (Continueg)

Lirear Channel - High (Neutron Flux)

The neutron flux Trip Setpoints are established to protect
the fuel particle intedrity during rapid overpower
trinsients. The power range nuclear channels respond to
changes in neutron flux. Ouring normal power operation, the
chiinnels are calibrated using a plant heat balance so that
the neutron flux that is sensed is indicated as percent of
Ra.ed Thermal Power. For slow maneuvers, those where core
tharmal power, surface heat flux, and the heat transferred
to the helium follow the neutren flux, the power range
nu:lear channels will indicate reactor Thermal Power. For
fait transients, the neutron flux change will lead the
chinge in heat transferred from the core to the helium due
to the effect of the fuel, moderator and reflector thermal
time constants. Therefore, when the neutron flux increases
to the scram Trip Setpoint rapidly, the percent increase in
heat flux and heat transferred to the helium will be less
than the percent increase in neutron flux. Trip Setpoints
that ensure a reactor scram at no greater than 140% Rated
Thermal Power are sufficient for the plant because vhe
negative temperature coefficient of reactivity and large
heat capacity of the reactor limit the transient increases
in fuel and helium temperatures to acceptable values.
Control rod snim bank movement can result in decalibration
of the external-core neutron flux detectors. To account for
this potential decalibration and other instrumentation
errors, the actual Trip Setpoint 1{s administratively set
less than 140% Rated Thermal Power based upon indicated
power. These administratively set flux Trip Setpoints
ensure the scram will occur at or less than 140% Rated
Thermal Power for those postulated reactivity accidents
evaluated 1in FSAR Section 14.2. Additional discussion on
?;ectgr decalibration is given in wupdated FSAR Section
- R R
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Basis for Specification LSSS 3.3 (Continued)

Reheat Steam Temperature - High

High reheat steam temperature indicates either an fincrease
in Thermal Power generation without an appropriate {increase
in helfum cooling flow rate or a decrease in steam flow
rate. (Reheat steam temperature in lfeu of reactor core
outlet helium temperature is used because of the difficulty
in measuring gross helium temperature for protective system
purposes.) The design of the steam generator is such that
changes in hot helium temperature due to a power increase
first affect the reheat steam temperature, thus allowing the
latter to serve as an index of the helfum temperature. A
reheat steam temperature scram 1{s proyided to prevent
excessive Power-to-Flow-Ratio due to a power increase or
steam flow imbalance. (FSAR Section 14.2)

Primary Coolant Pressure = Programmed Low

The low primary coolant pressure Trip Setpoint has been
established to maintain the fuel particle coating integrity
due to loss of primary coolant as a result of a coolant
leak.

Primary Coclant Pressure = Programmed High

The major potential source of primary cocolant pressure
increase above the normal operating range is due to water
and/or steam inleakage by means of a defective evaporator-
economizer-superheater subheader or tube. For a double-
ended offset tube rupture, the rate of water and steam
inleakage will not exceed 35 1bs/sec initially, resulting in
a maximum rate of primary coolant pressure increase of
approximately 1 psi per second. The normal PPS action wpon
detection of moisture is reactor scram, loop shutdown, and
steam/water dump (FSAR Section 7.1.2.5), occurring after
approximately 12 seconds, assuming rated power and flow
conditions. In this situation, the peak PCRV pressure at
100% reactor power does not exceed 705 psia. The Trip
Setpoint of less than or equal to 46 psi above the normal
operating pressure between 25% and 100% rated power fs
selected: (1) to prevent false scrams due to normal plant
transients, and (2) to allow adequate time for the normal
protective action (high moisture) to terminate the accident
while limiting the resulting peak PCRV pressure in the
unlikely event that the normal protective action was
inoperative. In this case, Reactor Pressure would continue
to rise to the high pressure Trip Setpoint. The resulting
peak PCRV pressure would be less than the PCRV Reference
Pressure. The high pressure Trip Setpoint {s programmed as
a function of load, wsing helium circulator inlet
temperature as the measured variable indicative of load, as
shown in Figure 3.3-2. The PCRV safety valves provide the
ultimate protection against primary coolant system pressure
exceeding the PCRV Reference Pressure of 845 psig.
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Basis for Specification LSSS 3.3 (Continued)

Primary Coolant Moisture - High

The high moisture Trip Setpoint corresponding to 60.5
degrees F dewpoint was established, considering the moisture
monitor characteristics and the necessity to minimize water
inleakage to the primary coolant system, A Trip would be
reached after several hours of full power operation with a
minimum water/steam inleakage rate in excess of about 20
1bs/hr, Below that inleakage rate, the Trip Setpoint would
never be reached, but the indicating instruments would show
an abnormal condition., For maximum design leakage rates,
the system behavior is as discussed in the preceding section
on rimary Coolant Pressure-Programmed High. Backup
protective action is provided by the high primary coolant
pressure scram, loop shutdown, and dump of a pre-selected
loop and remaining loop steam depressurization, (FSAR
Sections 7.1.2.3 and 7.1.2.4.)

PCRY Pressure

The PCRV safety valves provide the ultimate protection
against primary coolant system pressure exceeding the PCRY
Reference Pressure of 845 psig. This engineered safeguard
system consists of the isolaticn valves, the ruptur discs,
the relief valves, and the containment tank. Two safety
valves ar> provided, either of which is adequate to prevent
exceeding the PCRV Reference Pressure in the event of a
steam geerator subheader rupture, which is the only
credible means of substantially increasing the primary
coolant pressure. If the pressure in the PCRV were to rise
significantly above the Normal Working Pressure, the low-set
rupture disc would rupture within the range of 804 psig
(-1%), to 820 psig (+1%). The low set safety valve, src at
796 psig plus or minus 1%, would be wide open and re’ieving
at full capacity at or above 820 psig (3% accumulation). If
the pressure still continued to rise, the high-set rupture
disc would rupture between 824 psig and 840 psig. The high-
set safety valve, set at 812 psig plus or minus 1%, would be
relieving at full capacity above 836 psig (3% accumulation).
As the pressure decreased, the high-set safety valve would
close at a pressure of approximately 690 psig and the low-
set safety wvalve at approximately 677 psig; the
corresponding primary system pressure would be approximately
737 psig when the low-set safety valve closed, The minimum
permissible trip setpoint of each PCRV overpressure relief
train rupture disc and relief valve is specified to provide
assurance that primary coolant helium will not be vented to
atmosphere during primary coolant pressure surges, resulting
from transients or accidents, in which pressures do not
approach the Allowable Value and thereby do not challenge
the integrity of the PCRY. (FSAR Section 6.8.3)
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Basis for Specification LSSS 3.3 (Continued)

Helium Circulator Penetration Interspace Pressure

The penetration interspaces are protected a ainst pressures
exceeding PCRY Reference Pressure (845 psig). The safetg
valves are set at 805 psig and rupture discs are set at 82

psig (nominal). A redundant safety valve and rupture disc
are provided. The rupture discs would burst in the pressure
range of 808 psig (-2%) to 842 psig (+2%), The safety
valves would open in the range of 781 psig (-3%) to 829 psig
(+3%) and would relieve at full capacity at 886 psig (10%
accumulation). The safety valves would reseat at about 725
psig. The safety valve and rupture disc relieving pressures
were speci’ied so as to comply with the ASME Boiler and
Pressure Vessel Code, Section IIl, Class B, Nuclear Vessels,
for overpressure protectfon. The minimum permissible trip
setpoint of each rupture disc and associated relief valve is
specified to provide assurance that PCRY penetration
interspace helium, which could potentially be radioactive,
will not be vented to atmosphere during interspace pressure
surges in which pressures do not approach the Allowable
Value and thereby do not challenge the integrity cf the PCRY
penetration, (FSAR Section 5.8.2?

Steam Generator Penetration Interspace Pressure

The six steam generator penetration interspaces in each loop
are provided with common upstream rupture discs and safety
valves to protect against pressures exceeding PCRV Reference
Pressure (845 psig). A redundant safety valve and rupture
disc are provided. The rupture discs would burst in the
pressure range of 808 psig (-2%) to 842 psi? (+2%), with a
nominal setting of 825 psig. The safety valves are each set
at 475 psig which allows for a pressure drop in the inlet
lines of 370 psi when relieving at valve capacity. The
minimum permissible trip setpoint of each rupture disc and
associated relfef valve is specified to provide assurance
that PCRY penetration interspace helium, which could
potentially be radicactive, will not be vented to atmosphere
during interspace pressure surges in which pressures do not
approach the Allowable Value and thereby do not challenge
the integrity of the PCRV penetration. (FSAR Section 5.8.2?
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4.4  INSTRUMENTATION AND CONTROL SYSTEMS - LIMITING CONDITIONS

.

AEE](c‘bilit!

Applies to the plant protective system and other critical
iastrumentation and controls.

Objective

To assure the operability of the plant protective system
and other critical finstrumentation by defining the minimum
operable instrument channels and trip settings,

Specification LCO 4 4.1 - Plant
snstrumentation, Limiting Conditions

Protective S
or Uperation

stem

The limiting conditions for the plant protective system
instrumentation are shown on Tables 4 4-) through 4 4-4.  These
tables utilize the following definitions:

Degree of Rcdundancz = Difference Dbetween he number of
operable chanrels ana the minimum number of operadble channels
which when tripped will cause an aytomatic system trip,

Operable Channe! = A zhannel /s operable f 1t is capable
of fulfiiling 1ts design functions,

Inoperable Channel - Opposite of operacie channel.

Tri Setpoint = The trip setpoint s the Jeast
conservative "as left" value for 4 channel to be considered
Operabdle.

Allowable Value - The allowable value 1is the least
conservative “as found" value for a2 channel to De considered
Operadle.

Tables 4. 4=1 through 4 44 are to be read in the following
manner: [f the minimum operadle channels or the minimum degree
of redundancy for each functional unit of a table cannot be met
Or cannot be Dypassed under the stated permissible bypass
conditions, the foliowing action shall be taken:
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For Table 4.4-1, the reactor shall be shut down within
12 hours, except that to facilitate maintenance on the
Plant Protective System (PPS) maisture monitors, the
mofsture monitor input trip functions to the Olant
Protective System which cause scram, loop shutdown,
circulator trip, and steam water dump may be disabled for
up to 72 hours. DQuring the time that the Plant Protective
System moisture monitor trips are disabled, an cbserver in
direct communication with the reactor sperator shall be
positioned 1in the control room {n the location of
pertinent fastrumentation, The observer thall
continuously monftor the primary coolant moifsture levals
fndicated by at least two moisture monitors and the
primary coolant pressure indfcations, and shall alert the
reactor operator to any indicated moisture or pressure
change. Ouring the time in which the trip functions are
disadled the requirements of LCO's 4.2.10 and ¢.2.11 shal)
oS¢ met and primary coolant shall not exceed a moisture
concentration of 100 ppmy.

For Table 4 4-2, the affected loop shall be shut down
within 12 hours.

For Table 4.4-3, perform one of the following within 12
hoyrs:

a. The reactor shall be shutdown, or
D. the affected helium circulator shall be shutdown .

For Table 4.4-4, the reactor shall be shut down within
2‘ hoyrs.

[f, within the indicated time limit, the minimum number of
cperable chantels and the minimum degree of redundancy can
oe reestablished, the system is considered normal ard no
further action needs to be taken.
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Specification LCO 4.4.1

Table 4.4-1 {(Part 1)

INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM, SCRAM

TRIP ALLOWABLE
NO. FUNCTIONAL UNIT SETPOINT VALUE
la. Manual Scram Not Applicable Not Applicable
{Control Room)
1b. Manual Scram Not Applicable Not Applicable
(Qutside Control Room)
2. Startup Channel-High < 8,3E+04 cps £ 9,3€+04 cps
Count Rate
3a. Linear Channel-High = ~scececccees See Table 3,.3«]leccmcas
Channels 3,4,5
(Neutron Flux)
3b, Linear Channel-High = eccsccccees See Table 3.3-lececcee -
Channels 6,7,8
{Neutron Flux)
4, Primary Coolant Moisture
High Level Monitor ¢ 60.5 degree F < 62,2 degree F
dewpoint Jdewpoint
Loop Monitor < 20.4 degree F < 22.1 degree F
dewpoint dewpoint
5. Reheat Steam Temperature < 1055 degree F < 1067 degree F

-High

Notes for Tables 4,4-1 through 4.4-4 are on Pages 4.4-8 and 4.4-9
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Table 4.4-1 (Part 1)
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INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM, SCRAM

TRIP ALLOWABLE
N0, FUNCTIONAL UNIT SETPOINT VALUE
6. Primary Coolant Pressure csecemeee See Table 3.3-2cecccecs-
-Programmed Low
7. Primary Coolant Pressure ====-=s --=5ee Table 3.3-2-ccccccn-
-Programmed High
8. Hot Reheat Header Pressure > 44 psig > 43 psig
~Low
9., Main Steam Pressure-Low > 1529 psig 21517 psig
10. Plant Electrical System-Loss > 278V > 266V
2 31.5 Seconds < 35 Seconds
11. Two Loop Trouble Not Applicable Not Applicable
12. High Reactor Buflding < 161 degree F < 166 degree F

Temperature (Pipe Cavity)

Notes for Tables 4.4-1 through 4.4-4 are on Pages 4.4-8 and 4.4-9
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SPECIFICATION LCO 4.4.1
TABLE 4.4-1 (Part 2)
INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM, SCRAM

MINIMUM MINIMUM PERMISSIBLE
OPERABLE DEGREE OF BYPASS

NO. FUNCTIONAL UNIT CHANNELS REDUNDANCY  CONDITIONS
la. Manual {Control Room) 1 0 None
1b., Manual (Outside Control 2 (f) 1 None
Room)
2. Startup Channel-High 2 1 Reactor Mode
Count Rate Switch in "RUN"
3a, Linear Channel-High, 2 (f) 1 None

Channels 3, 4, 5

3b. Linear Channel-High, 2 (f) 1 None
Charinels 6, 7, 8

4, Primary Coolant Moisture

High Level Monitor 1 (f,¢) 1(c) (h2)
Loop Monitor 2/Loop (f,t) 1/Loop (h1)
£, Reheat Steam 2 (b,f) 1 None
Temperature - High
6. Primary Coolant 2 (f,k) 1 Less Than 30%
Pressure - Rated Power
Programmed Low
7. Primary Coolant 2 (f,k) 1 None
Pressure -
Programmed High
8, Hot Reheat Header 2 (f) 1 Less Than 30%
Pressure - Low Rated Fower
9, Main Steam 2 (f) 1 Less Than 30%
Pressure - Low Rated Power
10. Plant Electrical 2 le,f) 1 None
System - Loss
11.  Two Lodp Trouble 2 1 Reactor Mode
Switch in

"Fuel Loading"

12. High Reactor Building g {f) 1 None
Temperature (Pipe Cavity)

Notes for Tables 4,4-1 through 4.4-4 are on Pages 4.4-8 and 4.4.9
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Specification LCO 4.4.1

Table 4 .4-2 (Part 1)

HUTOCWN
TRIP ALLOWABLE

NO. FUNCTIONAL UNIT SETPOINT VALUE
la. Deleted
Ib. Deleted
le. Deleted
ld. Deleted
le. Deleted
1f. Deleted
2a. Qeleted
2b. Deleted
2¢. Deleted
2d. Deleted
3a. Loop 1 Shutdown Logic Not Applicable Not Applicable
3. Loop 2 Shutdown Logic Not Applicable Not Applicable
da. Circulator 1A and 18 Not Applicable Not Applicable

Shutdown = Loop
Shutdown Logie

Notes for Tables 4 4-1 through 4 4-4 are on Pages ¢ 48 ang & 4-9
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Specification LCO 4.4.1

Table 4.4-2 (Part 1)

INSTRUMENT OPERATI'IG RE%H[REHENTS
FOR_TH CTIVE SY i HUTDOWN

TRIP ALLOWABLE

NO. FUNCTIONAL UNIT SETPCINT VALUE

4. Circulator 1C and 1D Not Applicable Not Applicable
Shytdown - Loop
Shutdown Logic

Sa. Steam Generator < 796 psig < 801 psig
Penetration
Overpressure, Loop 1

5b. Steam Generator < 796 psig < 801 psig
Penetration
Overpressure, Loop 2

6a. High Reheat Header < 3.2 mrem/hr < 3.5 mrem/hr
Activity, Loop ! Above Above

Background Background

6b. High Reheat Header < 3.2 mrem/hr < 3.5 mrem/hr

Activity, Loop 2 ove Above
Background Background

7Ja. Low Superheat Header > 798 degres F > 794 degree F
Temperature, Lo~ 1 (p)

7b. Low Superheat Header > 798 degree F > 794 degree F
Temperature, Loop 2 (D)

7c. High Differential 44 8 gegize F

Notes for Tables 4.4-]1 through 4. 4-4

Temperature Between
Loop | and Loop 2 (D)

1A

A

46.7 degree F

are on Pages ¢.4-8 and 4 .4-9
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ECIFICATION LCO 4.4.1

TABLE 4 4-2 (Part 2)

(NSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM,
P_SHUTOCWN

LOCP SHUT

MINIMUM MINIMUM PERMISSIBLE
CPERABLE OEGREE OF BYPASS

NO. FUNCTIONAL UNIT CHANNELS REDUNDANCY  CONDITIONS
la. Deleted

16, Deleted

lc. Deiatad

1d. Deleted

la. Deleted

1f. Deleted

2a. Deleted

2d. Deleted

2¢. Deleted

24. Deleted

Ja. Loop 1 Shutdown ¢ l None

Logic
b, Loop 2 Shutdown 2 1 None

Logie

Notes for Tables 4 4<1 through 4 4-4 are on Pages 4 4-8 and ¢ 49
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TABLE 4.4-2 (Part 2)

Fort St. Vrain sl
Technical Specifications
Amendment #

Page 4.4-44

INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM,
LO0P SHU! SOWN

MINIMUM MINIMUM PERMISSIBLE
CPERABLE DEGREE OF BYPASS
NO. FUNCTIONAL UNIT CHANNELS REQUNDANCY CONDITIONS
4a. Circulator 1A and 18 2 1 None
Shutdewn = Loop
Shutdown Logic
4b. Circulator 1€ and 1D 2 1 None
Shutdown = Loop
Shutgewn Logic
Sa. Steam Generator 2 (f) 1 None
Penetration
Cverpressyre, Loop |
5D, Steam Gererator 2 (f) 1 None
Penetration
Overpressure, Loop 2
fa. High Reneat Header 2 (1) 1 None
Activity, Loop |
8b. Migh leheat Header 2 L") 1 None
Activity, Loop 2
Ta.  Low Superheat eader 2 (1) | Less Than 30%
Temperature, Loop 1 (2) Rated Power
7. Low Superheat Meader 2 (f) 1 Less Than 30%
Temperature, Locp 2 (p) Rated Power
7¢. High Differential 2(f) H Less Than 20%

Temperature Detween
Loop | and Loop 2 (p)

—————————

Rated Power

Notes for Tables 4 4«1 through 4 4-¢ are on Pages 4 4-38 ang & §-9
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Specification LCO 4.4.1

Talle & 4-3 (P4re 1)

INSTRUMENT OPERATING REQUIREMENTS FOR THE PLANT PROTECTIVE SYSTEM.
i a—

CIRCULATOR 1
TRIe ALLOWABLE
ND. FUNCTIONAL UNIT SETPOINT VALUE
1. Circulator Speed < 1850 rom Below < 2035 rom Below
= Low Normal As Normal As
Programmed by Programmes hy
Feeawater Flow Feedwater F ow
la. Leop 1, Fixed > 230,500 1b/nr > 230,500 i&/nhr
Feedwater (20% of norma) (20% of norma!
Flow = Low (dcth Full Load) Full Losd)
Circulators)
2>, Locp 2, Fixed > 230,530 1b/he » 230,500 15/hr
Faedwater (20% of normal (20% of norma)
Flow = Low (Both Full Load) Full Leoad)
Circulators)
5. Loss of Circulator > 459 psid > 454 psid
Bearing water
4 Circulator < 796 osig < 801 psig
Penetration
Troudle
g Circulator Drain > 8.5 psig > 8.0 psia
Maifynction
6 (freulater Speed - € 11,435 rom € 11,084 rpm
Migh Steam
7. Manuai Not Not

Appli.able Applicadle

Notes for Tables 4.4-1 througn 4 4-4 are on Pages 4 4-8 ang & 43



Fort St. Vrain ¢}
Technical Specifications
Amendment #

Page 4.4-5b

Specification LCO 4.4.1

Table 4 4-3 (Pars 1)

INSTRUMENT OPERATING REQUIREMENTS FOR THE PLANT PROTECTIVE SYSTEM,
CIRCULATOR TAIP

TRIP ALLOWABLE
NO. FUNCTIONAL UNIT SETPQINT JALUE
8. Circulator Seal > <§.2" W20, > «6,.1" K20,
Malfunction < +74.8" W20 < +76.1" W20
3. Circulator Speed - < 8,589 rom < 8,786 rpm
High Water

Notes for Tables 4 4-] through 4 4-4 are on Pages 4 4-3 and 4 4-9
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SPECIFICATION LC. 4.4.1

TABLE 4 4-3 (Part 2)

INSTRUMENT OPERATING REQUIREMENTS FOR PLANT SROTECTIVE SYSTEM,
CIRCULATOR TRIP

MINIMUM MINIMUM PERMISSIBLE
OPERABLE OEGREE OF BYPASS
NO.  FUNCTIONAL UNIT CHANMELS REDUNDANCY CONDITIONS

; Circulator Speed 2 (f) 1 Less Than 30%
= Low (r) Rated Power

2a. Loop 1, Fixed Feed= 2 (f) 1 Less Than 30%
water Flow - Low Rated Power
(Beth Circulators)

2b. Loop 2, Fixed Feed= 2 (f) 1 Less Than 10%
water Flow = Low Rated Power

{Both Circulators)

3. Loss of Circyulater 2 (f) 1 None
Bearing water (r)

4, Circulator 2 (f) 1 Nore
Penetration
Trouble (r)

S Circulator Orain 2 (f) 1 None
Malfunctian (r)

6. Circulator Speed = 2 (f) 1 None
High Steam (r)

7.  Manua! 1 0 None

8. Circulator Sea) 2 (f) ] Oppesite loop
Malfunction (r) Shy . fowh or

circulator sea)
malfunction trip

of other circulator
fn same loop

9. Circulator Speed = 2 (f) 1 None
High Water

Notes for Tables 4.4-1 through 4 4<4 are on ‘ages 4 4-3 and 4 49
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Specification LCO 4.4.1
Table 4.4-4 (Part 1)

INSTRUMENT OPERATING REg%lREMENTS FOR THE PLANT PROTECTIVE
2

TRIP ALLOWABLE
NO. FUNCTIONAL UNIT SETPOINT VALUE
1. Startep Channel-Low > 4.2 cps > 3.2 cps
Count Rate
2a. Linear (hannel-Low > 5% >5%
Power Rk? (Channels 3, Tndicated Tndicated
4 and 5) Thermal Thermal
Power (m) Power
2b. Linear Channel-Low > 5% >5%
Power RWP (Channels §. Tndicated Tndicated
7 and 8) Thermal Thermal
Power (m) Power
3a. Linear Channel- H1$h < 30% < 30%
Power RWP (Channels 3, Tndicited Tndicated
4 and 5) Therma) Therma)
Power (n) Power
3b, Linear Channel-High < 30% < 302
Power RWP (Channels 6, Tndicated Tedicated
7 and 8) Thermal Thermal
Power (n) Fower

Notes for Tables 4,4.1 through 4.4-4 are on Pages 4.4-8 and 4.4-9
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TABLE 4.4-4 (Part 2)

Fort St. Vrain #1
Technical Specifications
Anendment #

Page 4.4-7b

INSTRUMENT OPERATING RE%IREHENTS
FOR_REACTOR P 3 ¥ PROMIBIT (RWP)

MINIMUM MINIMUM PERMISS (BLE
NPERABLE DEGREE OF £YPASS
NO. FUNCTIONAL UNIT CHANNEL S REDUNDANCY CONDITIONS
1. Startup Channel - Low 2 1 Above 1.0E-03%
Count Rate Rated Power
2a. Linear Channe) - Low 2 1 (g)
Power RWP (Channels 3,
4, and 5)
2b. Linear Channel - Low 2 1 (g)
Power RWP (Channels 6,
7, and 8)
3a. Linear Channel - High 2 (f) 1 None
Power RWP (Channels 3,
4, and 5)
3b. Linear Channel - High 2 (f) 1 Kone

Power RWP (Channels 6,
7, and 8)

Notes for Tables 4.4-1 through 4.4-4 are on Pages 4.4-8 and 4.4-9
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SPiClF!LAY!ON LCo 6i4.1
NOTES a- 4.4-4

Jeleted.

Two thermocouples tiom each leop. total of four, constitule
ane channel, For each channel, two thermocouples must be
operat-e  in at least one operating loop for that channel to be
censidured operable,

With one prisary coolant higk lesel moisture monitor tripped,
trips of either locp primary coale’t moisture monftors wil)
cause full scram. Mence, number of operable channels (1) minus
minimym number required to cause scram [0) equals one, the
minimum degree of redundancy.

Deleted,

One charnel consists of threa und>evoltage relay: each
monitoring a single phase of a 480 VAC essen.ial bus. A channel
trip w11 occur when two of the three undervoltage relays
comprising that channel operate after a preset time delay
indicating loss ~f bus voltage. Initiation of a scram requires
tvo of the thres undervoltage relays on two of the three 480 VAC
essential nyses Lo operate.

The innperable channe) ryst be in the tripped condition, unless
the ¢r.p of the channe! will cause the protective action to
occur, Faflure to trip the inoperable channe) requires taking
the dppropriate corrective 2ction as lisred un Pages 4.4-1 and
4 2.2 within the specified time limic,

RW® bypacs permitted if the bypass also causes associatada single
channe! ecram,

For loop moniters only, permissible bypass conditions :nclude:
1. Any circulator buffer seal malfunction,

11, Locp hot rehoat header high activity,

I1. As stated in LCO 4.9.2,

L 4
.

Far high level monitors only, permisiible bypass co citiins include:

1. As stated in LCO 4,9.2.
Dele ted,

(es apecable helium circulator in:et thermocouple in an operable
Tewp 15 raquired for the zhanne! to be cont Jereu onevable,

Low Pover RWP bistable resets at 4% .‘cer reusctor power
in 113117 exceeds 5%.

Power rangk EWP Ddistac'es automicically reset at 10% after
reactor power is de.reazed from greater than 3501, The PRWP may
be manually reset tetween (0% and 30% power,

I*em 73, myst bv accompanied by item 7c. for Leap | shutdown,
Item 7h, must be acconpanied ty item 7¢c. fo Loop 2 shutdown,
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Basis for Specification LCO 4.4.1

The plant protection system automatically initiates
protective functions to prevent established limits from
being exceeded. In addition, other protective
instrumentation 15 provided to initiate action which
mitigates the consequences of accidents. Some protective
actions are necessary only during startup and/or Low Power
and require bypass at power; others are required during
power operation and need to be bypassed at startup and/or
Low Power. A simple method, based on a minimum of
adminfstrative control, has Deen devised to sequence and
bypass protective actions. The equipment consists of two
se'ector switches (Reactor Mode and [nterlock Sequence) on
the reactor control board. This specification provides
the limiting conditions for operation necessary to
preserve the effectiveness of these instrument systems.

If the minimum operable channels or the minimum
degrees of redundancy for each functional unit of a table
cannrot De met or cannot be bypassed under the stated
permissible bypass conditions, the following action shall
be taken:

For Table 4.4=1, the reactor shall be shut down within
12 hours,

For Table 4 .4-2, the affected loop shall be shut down
within 12 hours.

For Tible 4.4-3, perform one of the following within
12 hours:

1) The reactor shall be shutdown, or

2) the affected helium circulator shall be
shutdown.

For Table 4.4~4, the reactor shall be shut down within
12 hours.

[f, within the indicated time limit, the minimum
number of operable channels and the minimum degree of
redundancy can be reestablished, the system is considered
norma! and no further action needs to te taken,

The trip leve! settings are included in this section
of the specification. The bases for these settings are
briefly discussed below. Additional discussions
pertaining to the scram, loop shutdown and circulator trip
fnputs may be found in Secttons 7.1.2.3, 7.1.2.4 and
7.1.2.6, respectively, of the FSAR, High mofsture
instrumentation is discussed in Section 7.3.2 of the FSAR.
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Sasis for Spectfication LCO 4.4.) (Continged)

To accommocate the instrument grife  assumed to accur
Setween operat onal tests and the accuracy %0 which Teip
Setpoints can be measured ang calidratea, Allowad'e Values
ang Trip Setpoints have Leen specified 1n Pare | of Tadles
4 4=] through 4 -4, The methodology usead for calcylating
the “'lowadle Values and Trip Setpoints ‘s discussed tn
Technizal Specification L5SS 3.5,

d. Scram Ispgty

The simultanecus insertion of the contral rods will ~e
initiated Dy the following conditions:

Manua' Scram

A manual screm 1s provided to give the sperator means
for emergency shutdown of the resctor independent of
Lhe automatic reactor protective system. The Reactor
Mode Switch (RMS) 1a the “2ff" sasition alse causes a
manyal scram.

Start-up Channe! - High Count Rate

High starteup count rate s pravided as a scram for
use during fuel Toading, precperatisral testing, or
other ‘ow-power operationt.

Linear Channel - High (Neutron Flux)

See Technica) Specificatior LSSS 3.3,
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Zasis far Specification LCO 4.4.1 (Continved)

Primary Co0lant Moistyrs = Nigh

See Technical Specification LSSS 3.3
Reheat Steam Temperatyre - Migh
See Technica!l Specification LSSS 3.3,

Primary Coolant Pressure = Programmed Low

See Technical Specification LSSS 3.3,

Primary Coolant Pressure = Programmes Wiah

See Technical Specification LSSS 3.3,

Mot %eneat Header Pressyre - Low

“ov reheat steam pressure fs an indication of elther a
cold reneat steam line or 4 hot rereat steam  line
rupture in a2 section of line common to Both loops.
Loss of the cold rereat steam line results in loss of
the steam supply to the circyulators which necessitates
plant  shutdown. The direct scram fn this  czase
srecedes 4 scram resulting from the two=loop troudle.
The loss of efther steam )ine results in loss of plant
generation output, and & reactor scram is appropriate
'hthls sttuation. The Trip Setpoint 1s selected to
Se below normal operating and transient levels, which
vary over a wide range.

Main Steam Pressure - Low

“Ow mafn steam pressure |s an ingfcation of main steam
'ine rupture or loss of feedwater flow. [mmediate
shutdown of the reactor is appropriate ia this case.
[n aggition, the supermeater outlet stop check valves
dre automatically cloted to rercute mein steam to the
flash tank (through the fndividual loop Dypass  valves
and  desuperheaters). This 15 required for the
continued operation of the helium circulators on
steam, The Trip Setpoint s selected to be below
normal operating 'evels and system transients.

Plant Electrical System - Loss

Loss of plant electrica) system power requires a scram
o prevent any Power=toc+Flow mismatches from
otcurring. A preset time delay s provided following
4 power Toss Defore the siram f35 inftiated to a!low an
emergency diesel generater to start. {f 1t goes
start, the scram s avoided.
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Basis for Specification LCO 4,4.1 (Continu

Two-Loop Trouble Scram Logic

Operation on one loop at a maximum of about 50% power
may continue following the shutdown of the other loop
(unless preceded by scram as in the case of high
moisture). Onset of trouble in the remaining loop
{two-100p trouble) results fin a scram, Trouble is
Jefined as a si?mol which normally initiates a looy
shutdown, Similarly, simu)taneous shutdown signals to
both loops result in shutdown of one of the two loops
only, and a reactor scram. However, actuation of both
Steam Line Ruptyre Detection/Isolation System (SLROIS)
loops, effectively shuts down both 100ps because it
sends an actuation logic signal to all four circulator
trip logic channels, The consequences of a two-1o0p
shutdown and subsequent loss of forced circulation
have been analyzed and found to be acceptable. The
consequences are bounded by an interruption of forcyd
circulation cooling accident described in FSAR Secticn
14.4,2.2, Safe Shutdown Cooling.

High Reactor Building Temperature (Pipe Cavity)

High temperature in the pipe cavity would indicate the
presence of a steam leak, A steam leak or 9170
rupture under the PCRY within the suppert ring would
also be detectable in the ?190 cavity, therefore only
one set of sensors and logic is required to monitor
both areas. The setpoint has been set above the
SLRDIS pre-trip temierature alarm,
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Basis for Specification LCO 4.,4.1 (Continued)

b. Loop Shutdown Inputs

The following loop shutdown inputs are provided
primarily for equipment protection and are not relied
upon to protect Safety Limits., Malfunction of these
items could prevent a scram due to loss cof the two
loop trouble scram input.

Shutdown of Both Circulators (Loop Shutdown Logic)

Shutdown of both circulators 1in one loop 1s a loop
shutdown fnput so that secondary coolant flow is
automatically dfsolated to the affected loop's steam
nerator ypon 17:3 of primary coolant flow i{n that
oop. This loop shutdown ensures proper reactor
protection system actfon (scram) throuvh the two-l00p
trouble scram in the event of the loss of all four
circulators., Low feedwater flow to both loops can
result in automatic trip of all four circulators,
which would activiate the two loop trouble scram,

Steam Generator Pengtration Overpressure
(Loop 1/Loop ¢)

Steam generator penetration overpressure is indicative
of a pipe rupture within the penetration. A loop
shutdown 15 appropriate for such an accident, and the
helium pressurizing line to the penetration is closed
to prevent moisture backflow to the purified helium
system. The penetration overpressure s handled by
relief valves; however, to minimize the amount of
steam/water released, the steam generator contents are
also dumped.

The steam nerator interspace rupture discs are set
at 825 psig (mominal). The burst pressure range (plus
or minys 2%) 1s B08 psig to 842 psig (Technical
Specification LSSS 3.3, Table 3.3-1), The relief
valve 1s sized to allow a 370 psi pressure drop in a
scfet{ valve inlet line when the valve is relieving at
nameplate capacity of 126,000 1b/hr superheated steam
at 1000 degree F. This prevents the penetration
pressure ¢rom exceeding the reference pressure of 845
psig.
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Basis for Specification LCO 4. 4.1 (Continued)

Migh Reheat Weader Activity = (Loop 1/Loop 2)

High reheat heacer activity 1{s an fndfcation of a
reheater tube rupture resulting in leakage of reactor
helium into the steam system. The Trip Setpoint
ensures detection of major reheat tube ruptures and an
on=scale reading, with up to cesign value circulating
activity for post accident monitoring. Detection of
smaller size leaks or leaks with low circulating
coolart activity can be detected and alarmed by the
Dackyp reheat condensate monitors and/or the air
eJector monitor,

Low Superheat Heacer Temperature
emperiture

2) and
and

)
P

Low  superheat  header temperature n a loop s
indfcative efther of a feedwater valve or countroller
fatlure ylelding an excessive '20p feedwater flow rate
or a deficlency rf helfum flow rate, and a loop
shutdown fs appropriate. The required coincident high
aifferential temperature between loops functions to
prevent the loop Trip from occurring during normal
operation at low main steam temperatures such as in a
normal plant shutdown.
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Basis for Specification LCO 4 4.1 (Continued)

¢. Circylator Shutdown Inputs

A1l circulator shutdown inputs are equipment protection
ftems, With the exception of Circulator Speed High on
water turbine drive, al' circylator shutdown inputs are
connected to the two-loop trouble scram logic through
the loop shutdown system, These items are included in
Table 4.4-3 because a malfunction could prevent a scram
due to loss of the two-loop trouble scram input.
Circulator Speed Migh on water turbine drive f{s
fncluded to afford protection to the water turbine
assembly against the effects of overspeed during
continyed core cooling upon loss of steam drive
capability,

Circulator Speed - Low

Too low & circulator speed causes a mismatch Detween
thermal power imput and heat removal (feedwater flow)
in & steam generator, which may result in flooding the
superheater section., The circulator Trip causes an
automatic adjustment, as required, fn the turbine
governor setting, feedwater flow rate, and remaining
circulator speed to maintain stable steam pressure and
temperature conditions.

Loop 1/Loop 2 Fixod Feedwater Flow = Low

The Fixed Feedwater Flow = Low 1s an equipment
protection feature designed 0 protoct the steas
?onorator from overheating for complete loss of
eedwater flow

of Ci lator Bearing Water

In erdar to prevent circulatcr damage upen loss of
norma) and backup bearing water supplies, & gas
pressurized water accumylator s fired when water
pressure falls below the Trip Setpoint value. The
Trip Setpoint value fs selected s0 that adequate water
pressure 1s avatlable during circulator coastdown,
which lasts for about 30 seconds, to maintain
clearances within the circulator bearings of at least
0.001 1n. Tests and analyses have shown that a Trip
at 450 psid provides substantial clearance margin
above 0.00]1 in. when the circulators are operating at
normal speeds.
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Rasis for Specification LCO 4.4.1 (Continued)

Circulator Penetration Trouble

Circulator penetration overpressure is indfcative of a
pipe rupture within the penetration, A circulator
Trip 1s appropriate for such an accident and the
helium pressurizing 1ine to the penetration is closed
to prevent moisture backflow to the purifisd helium
system, The overpressuyre is handled by the
penetration relief valves., The penetration interspace
rupture discs are set at 825 psig (nominal). The
burst pressure range (plus or minys 23) ts BOB psig to
842 psig (Technical Specification LSS$S 3.3, Table
3.3-1). The relief valve is sized to allow 2 40 psi
pressure drop in the .Lafety valve inlet line when the
valve is relieving at nameplate capacity (170 gpm).

Circulator Drain Malfunction

This Trip 1is provided to prevent steam from entering
the bearing of an operating circulator. A
differential pressure controller is wutilized to
maintain the bearing water main drain pressure above
the steam turbine exhaust oressure. When the pressure
differential drops, the steam water drain control
valves are opened to prevent steam from entering the
bearings., If the above controls do not work, three
PPS differential pressure switches for each
circulator, set at greater than or equal to 8.5 psid,
will initiate an automatic shutdown of the circulator.

Circulator Speed - Wigh Steam

The speed sensing system response and Trip setting are
chosen 30 that under the maximum overspeed situation
possible (loss of restraining torque) the circulator
will remain within design criteria.

Circulator Trip - Manyai (Steam/Water

A manual Trip of each circulator for both steam and
water turbine drives is available so that in an
emergency an operator can trip i circulator when
required,
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Basts for Specification LCO 4. 4.1 (Continyed)

Circulator Sea! Malfunction (Low/Migh)

A nigh reverse differenttal of =6 1" K20 would be
reasonable evidence that bearing water 13 leaking 1nto
the primary coolant  system. An  increasing
differential pressure of +76.1" W20 wou'ld De
reasonadle evidence that primary coolant s leaking
into the Dearing water and thys 1in%o the closed
circulator service system. [n both ceses a circulater
trip with Drake and seals set s appropriate.

:"'CH’!‘Q' SE!!g - ‘“’h '.‘!'

The Trip Setpoint has Deen estadlished above normal
operating speed. Equipment testing ensures that this
Trip Setpoint will prevent failure due to fatigue
cracking.

Steam Leak Detection in the Resctor Building

Steam Leak Detection fn the Reactor Butlding s
required for equipment qualification of Safe Shutdown
Cooling Systems. The ALLOWABLE VALUE fs set at < 52.8
degrees F per minute rate of rise 'n order %o prevent
exceeding the narsh environment temperature profile to
which the safe shutdown electrical equipment i
qua'ified, per the requirements of 10CFRS0.49 A
setpoint caleulation analysis performed oper 1SA
Standard 567.04 and RG1.1085 resu’ts 1n the stated
ALLOWABLE VALUE ang TRIP SETPOINT as specified in the
LCO ang this Ddasis.  The TRIP SETPOINT nas Deen
estadlished with suffictent margin  Detween the
technical specification Timig for the oprocess
variadle and the nominal TRIP SETPOINT teo o)low for
1) fraccuracy of the finstruments; 2) unce~tainties
fn the calibration; 3) instrument drift that could
occur during ths interval Detween calidrations; and 4)
inaccuracies due to ambient temperature changes,
vidration and other environmental condftions. The
TRIP SETPOINT 15 set at < 52.3 degrees F per minute
rate of rise unmti) such time as the arife
characteristics of the detection system are Detter
understood from actua! plant operating experience and
the assumptions used 1n the setpoint analysis are
verifieg.

SLROIS destgn imcorporates two panels, edach with itg
own set of sensors for the Reactor and Turding
Buildings and dual logic trains 1n each pane!. The
SLROIS desfgn oreserves the s'ngle fatlure concept. A
single fatlure will nefther cause nor prevent SLRDIS
actuation 1n the event of a high energy !ine Dreak.
The prodabtility of am f{sadvartent actuation s
extremely small due to the matrix logic employed for
circulator trip and valve actuation. The SLROIS
panels are referred t0 as "loups"; however, due to the
way the outputs of the parels are combined to previde
protective action and satisfy the single fatlure
concept, the SLROIS loops do not correspond to primary
or secongary loops.
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Basfs for Specification LC0 4 6.} (Continyed)

For each SLRDIS Toop, the OPERABILITY requirements ang
their respective ACTIONS represent good operating
Practices and  judgment for a four chamme! detectisn
System with a 2 of 4 cofncidence trip logic. The
fourth channe! muy de placed in bypass for test argd/or
maTAtenance purposes, subject to the ACTION statement
restrictions, while preserving a4 2 of 3 cofncidence
logie QPERABLE. The Steam Line Rupture
Detection/Isolation System as designed and installed
has spare charnels availadle for input. Any of the
dvatladle channels may bDe selected for ‘rput signal
processing provided the surve!'lances are current on
the channels used. The SLROIS s reguired to De
OPERABLE only at power (above 2% rated thrermg! sower)

Ana‘yses with rated reactor power at 2% demonstrate
that automatic actuation of SLRDIS s not likely to
OCCuUr Quring 4 high energy line Dreak lasting until it
's manually terminated at one hour following
fnftfation.  The temperatures as analyzed 1n Both the
reactor and turbine Dufldings stay well Delow the
temperature for which the equipment s qualified.

The ACTION statements for fnoperable SLROIS detection
ang ‘nformation processing equipment allow one channe!
A each Duflding to de fnoperadle for up to 7 days, a
SeCONd inoperadle channel fa efther Building reguires
that power Be reduced to Delow 2% within 12 hours.
The 7 cay ACTION time for a single detecter channe! s
dcceptadle Ddased on preservation of a 2 out of 3
coincioence aetection system sti)) fn  operation
ACTION 3 fs applicable to other functions within the
SLROIS fnstrumentation pane! such as loss of sower
from instrument Duses, or other faflures in the logie
trains ang assoctated electronics. A 12 hour time
perisd in  ACTION 3 for inoperadility of those
dssoctated SLROIS fumctions minimized the time that
SLRDIS may cperate with limited functiona! capadility
An inoperadle valve or associated equipment i 2l lowed
for 72 hmours.  Wigh ecergy line breat analysis for
environmental gqualification assumes the worstecase
single active failure. Thus, & single valve
inoperable for up to 72 hours fs within the Dounds of
nalysis.  when two or more valves and/or a4ssociated
equipment 15 inoperadle, 24 mours ts allowed to
restore the iroperadle equipment Repa'‘rs may de
performed while the plant 1s  at power,  thus,
minimizing thermal cycling of plant and nstalled
equipment

required for equipment qua Autdown
Coaling Systems.  Thus, the limits and Dasis are the
same  as  adtscussed 'n the basts for steam  leak
detection fn the reactor duflding.
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Amendment #
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is for Specification 4.4,1 (Contin
Rod Withdrawal Prohibit lnputs

The termination of contro)l rod withdrawal to prevent
further reactivity addition will occur with the
following conditions:

Startyp Channe! - Low Count Rate

Start-up Channel - Low Count Rate is provided to
prevent control rod pair withdrawal and reactor
startup without adequate neutron flux indication, The
trip level is selected to be above the background
noise level.

Linear Channel - Low Power RWP

Linear Channel (5% Power) directs the res:tor
ope~ator's attention to efther a downscale failuyre of
a power range channe!l or improper positioning of the
;n}n;lgt Sequence Switch, (FSAR Sections 7.1.2.2 and

Linear Channel - Wigh Power RWP

Linear Chennel (30% Power) 15 provided to prevent
control rod pair withdrawal 1f reactor power exceeds
the Interlock Sequence Switch limit for the
;Lcinz.’:u)nr' position, (FSAR Sectfons 7.1.2.2 and
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SIGNIFICANT HAZARDS CONSIDERATIONS ANALYSIS
I. INTRODUCTION

This Significant Hazards Considerations Analysis describes
the reevaluation of Fort St. Vrain (FSV) Nuclear Generating
Station Plant Protective System (PPS) setpoints, and describes
the method used tn determine those setpoints. The results of
this setpoint reevaluation require a revision to the Facility
Cperating License, Technical Specification LSSS 3.3, Table 3.3-1,
LCO 4.4.1, and Tables 4.4-1 through 4.4-4,

In response to a Commission letter from Speis to Fuller,
dated August 28, 1978, PSC reevaluated FSV PPS setpoiints. As a
result, PSC informed the Commission, in a letter from Lee to
Miller dated October 1, 1980 (P-80340), that the first phase of
identifying Instrument Trip Settings and Absolute Values for
Category I and Il setpoints contained in LSSS 3.3, Table 3.3-1
and LCO 4.4.1, Tables 4,4-] through 4,4-4 nad been completed., In
this submittal, the existing Technical Specification Trip
Setpoint was redefined as the Absolute Value, and a new Trip
Setpoint was calculated, The minimum difference between the
Absolute Value and the new Trip Setpoint was the instrument
channel cumulative inaccuracy, determined by the least squares
method ut11izin9 manufacturers' published accuracy data,
Included in PSC's October 1980 submittal, was supportive
nformation for the propcsed new Absolute Values for Low
Circulator Speed, Fixed Feedwater Flow - Low, Loss of Circulator
gearing Water and the applicability of 5% and 30% Rod Withdrawa)

rohibits,

In a Commission letter from Madsen to Lee, dated July 11,
1983 (G-83255) PSC was informed that their October 1980 submittal
did not adhere to the current practice used for the Standard
Technical Specifications (STS). PSC utilized Absolute Values
rather than Allowable Values in their proposed Teunnical
Specifications. Setpoints in the STS are defined as limits with
either greater than or less than, in contrast to the tolerances
with plus or minus used by PSC. In addition, PSC defined a
reportable occurrence as exceeding an Absolute Value, as opposed
to an Allowable Value. As a result, in their letter The
Commission recommended that FSV PPS setpoints be specified in
terms of an Allowable Value and a Trip Setpoint, ‘“expressed as
either greater than or less than as well as equal to the value
specified." The Commission also informed PSC that the method
described by the Commission was consistent with industry
consensus as stated in ISA Standard $567.04-1982, "“Setpoints for
Nuclear Safety-Related Instrumentation Used in Nuclear Power
Plants" and that the standard would be endorsed by a Commission
Regulatory Guide in the near future, (A draft of [SA Standard
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S67.04 was endorsed by a draft of proposed Revision 2 to
Regulatory Guide 1.105, issued for comment in December 1981,
Subsequently, this issue of 1SA-S67,04 was finalized in 1982,)
The Commission requested in their letter of July 11, 1983 (G-
83255), a discussion on the various types of data used and sample
calculations, addressing “test equipment accuracy, process
measurement accuracy, environmental effects, component accuracy
and drift rates." It was also recommended that the Technica!
Specifications for FSV be revised to "bring them more in line
with the format and degree of specifically used in STS for water
reactors.”

In order to clarify the method used in the calculation of
setpoints, a meeting between PSC and the Commission was held on
October 27, 1983, In this meeting, the application of ISA
Standard 567.04-1982 to FSV PPS Setpoints was discussed. As
described in a Commission letter dated November 3, 1983 (G-
83409), PSC agreed to revise the 1980 application to include the
STS type format, the analysis of Category IIl instruments, as
defined in P-80340, and bases for the numerical values selected.
In a letter dated March 9, 1984 (P-84078), PSC enclosed the work
specification for the setpoint reevaluation program for the
Commission's review, which incorporated the method recommended by
the Commission. In addition, PSC agreed to resubmit the proposed
amendment to the Facility Operating License,

In a letter dated June 21, 1985 (P-85214), PSC submitted an
amendment request to the PPS  Instrumentation Technica)
Specification wutilizing ISA Standard S67.04-1982 as guidance and
in the STS upgraded format. The NRC in a letter dated January
24, 1986 (G-86053) submitted a Draft Safety Evaluation Report
(SER) and requested that a new amendment, using the existing
Technical Specifications with the new Trip Setpoints and
Allowable Values, be resubmitted,

PSC resubmitted an amendment request dated May 15, 1986 (P-
86279), addressing only those parameters currently specified in
the existing Technical Specifications with the new analyzed Trip
Setpoints and Allowable Values. Several discussions with the NRC

staff were held subsequent to the May 15, 1986 letter to addrass
an issue that arose on the methodology (based on the monthly
surveillance frequency, and the basis for determining a
reportable event,

The NRC staff, in a letter dated November 26, 1986, (G-
86624), requested that PSC resubmit the amendment request based
on the refueling interval calculated Allowable Values. In a
letter dated August 28, 1987 (P-87278), PSC resubmitted the
amendment request on the existing PPS Technical Specification
parameters using the Refueling interval revised methodology.
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In a letter dated November 25, 1987 (G-87422), the NRC
submitted a Draft Technical Evaluation Report (TER), including
portions of the January 24, 1986 SER, and addressing additional
issues as a result of the August 28, 1987 amendment request, On
December 3, 1987, a PSC/NRC meeting was held to discuss and ‘each
resolution on the conclusions documented in the above Draft TER,

This Significant Hazards Consideration Analysis supports the
proposed amendment in Attachment 2 of this letter.
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I1. METHODOLOGY

The method used by PSC for the reevaluation of PPS setpoints
was rrquested by the Commission in the October 27, 1983 meeting
between PSC and the Commission and submitted to the Commission
ir & iatter dated March 9, 1684 (P-84078). 1SA Standard S567.04-
1982 was wused by PSC as a oquideline, and the standard, was
endrried in Revision 2 to Regulatory Guide 1,105, February, 1986,
Therafore, the method used as guidance for reevaluation has been
recormended for use by both the nuclear industry and the
Commission,

ISA Standard $567,04-1982 defines Safety Limits as "limits
uion important process variables which are found to be necessary
0 reasonably protect the integrity of certain physical barriers
which guard against the uncontrolled release of radiocactivity.,"
Specifically, in the FSV Technica) Specifications, “"Safety Limits
are defined to protect the fuel particle integrity and the
integrity of the primary reactor coolant system boundaries. The
integrity of these barriers will ensure that an uncontrolled
release of radioactivity could not occur.” Thus, the specific
physical barriers protected at FSV are the fuel particle coating
and the primary coolant system boundaries.

The FSV Technical Specifications also define the Limiting
Safety System Settings (LSSS), which "are established for
instrumentation and protective devices related to the process
variables upon which Safety Limits are based." The LSSS
parameters monitored by instrumentation at FSV are listed in
Technical Specification LSSS 3.3, "ible 3.3-1, as follows: High
Neutron Flux, High Reheat Steam Temperature, Low Primary Coolant
Pressure, High Primary Coolant Pressure, and High Moisture in the
Primary Coolant,

ISA S67.04-1382 applies only to LSSS parameters associated
with Safety Limits, In the October 27, 1983 meeting between PSC
and the Commission, the Commission requested that FSC apply the
[SA Standard to all FSV PPS parameters. The majority of FSV PPS
parameters protect safety related ecuipment and are not
associated with the Safety Limits, Therefore, the Commission
requested PSC to identify an "Analysis Value" for each parameter,
whether it be an LSSS parameter or not.

The Analysis Value is the value of a parameter for which a
trip and initiation of automatic protective action is assumed to
occur in FSV accident analyses. Provided that the trip occurs at
a value equal to or more conservative than the Analysis Value,
analyses demonstrate that corsequences of the accident or
transient are acceptable and do not exceed Safety Limits or
equipment design limits., Since safety analyses documented in the
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FSY FSAR assume that trip and initiation of automatic protective
acticn occur at the least conservative trip setting permitted by
the current Technical Specifications Tables 4.4.1, 4.4.2, and
4.4.3, for any parameter, these Trip Settings are the Analysis
Values. The Commission requested that PSC apply the ISA
Standard methodology to these Analysis Values to arrive at
Monthly Allowable Values and Trip Setpoints for each PPS
parameter,

The factors which are f{dentified by the ISA Standard and
considered in the determination of Analysis Values are:

(1) Ihg ;fzzgss of potential transient overshoot., (Section

(2) The effects of transient time response characteristics.
(Section 4,3.1 (%))

(3) Process measurement inaccuracy. (Section 4.3.1 (3))

The effects of these factors are discussed for each Analysis
Value,

The 1SA Standard states that “For each LSSS a Trip Setpoint
and its associated Allowable Value shall be established." An
Allowable Value is defined in the ISA Standard by the allowances
for instrument error between the Allowable Value and the Safety
Limit. These allowances are divided into six factors in Section
4,3.1 of 15A $67,04-1982. Three of these factors are accounted
for in the determination of the Analysis Value (as described
above), using PSC's revised ISA methodology. The remaining three
factors contributing to finstrument error and used to determine
the Monthly Allowable Values have been addressed in the following
manner:

(1) Accuracy (including drift) of components not tested
when the setpoint is measured, (Section 4.2.1 (1))

This factor was determined by PSC as the accuracy,
including drift, of components not tested when the
monthly surveillance is performed. The greater of two
values, either the manufacturer's inaccuracy or the
yearly drift, was used in the Monthly Allowable Value
calculation,

(2) Accuracy of test equipment, (Section 4.3.1 (2))

Test equipment accuracy was determined by PSC using the
manufacturer's quoted accuracy of the least accurate



Attachment 3
P-88025

Page 7

February 8, 1988

equipment permitted to be used for a given
surveillance,

(3) Enviro?m§?tal effects on equipment accuracy (Section
4.3.1 (6

These were determined wusing the environmental
qualification report and manufacturer's data., The use
of the environmental qualification repoit and method of
application in many cases resulted in the use of a more
conservative value than required by the [SA Standarc.
The environmental qualification report gives the most
extreme conditions for which the eguipment is
qualified, The ISA Standard requires only that the
conditions which are a vresult of the accident which
that particular component is required to mitigate be
considered. Also, the effects of seismic and
environmental events were combined as if these events
occurred simultaneously, which is more restrictive than
the design basis accident analysis for FSV,

The {tems considered above were combined using the square
root of the sum of the squares where no common source error
existed and algebraically when the effects could occur
concurrently. A "total inaccuracy" value was calculated which
wds used to determine the margin between the Analysis Value and
the Monthly Allowable Value.

The Trip Setpoint, according to the ISA Standard, is to be
established by determining the margin for drift between the
Monthly Allowable Value and Trip Setpoint. This margin is
defined by the ISA Standard as "Drift of that portion of the
instrument channel which 1is tested when the setpoint is
determined." In the October 27, 1983 meeting, the Commission
further specified that the test of the instrument channel to be
utilized for this drift consideration is the monthly functional
test, as opposed to the annual calibration test, The drift of
the latter is taken into consideration in the allowances between
the Analysis Value and the Monthly Allowable Value, For certain
parameters, the portion of the instrument channel which is tested
monthly 1s checked only for logic operability by pu'se testing.
Therefore, the Monthly Allowable Value and the Trip Setpoint are
the same for those parameters. Two years of monthly surveillance
data was reviewed to determine instrument channel drift,

In the process of app)ying ISA Standard 567.04-1982 to FSV
PPS setpoints, certain Trip Setpoints resulted which could
infringe on the normal operating range of their parameters.
Operation with these setpoints would result 1in unnecessary
reactor scrams, loop shutdowns and circulator trips occurring
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during minor transients under normel operating conditions., In
these cases, an evaluation was performed to determine if a less
conservative Analysis Value could be wused, which continued to
protect the Safety Limit or equipment design limit, The
reanalyzed Analysis Values and their resulting Trip Setpoints
continue to provide overall plant safety. Their reanalysis will
reduce the number of challenges to plant systems without o
significant reduction in margins from the Safety Limit or
equipment design limit,

The reanalyzed Analysis Values are discussed in detail in
the following section,

PSC notified the NRC in late 1986 of concerns regarding
identification of the “Monthly Allowable Value" 1in the FSY
Technical Specification. The concerns centered on reportability
of instrument Trip Setpoints determined 1in surveillances which
exceed the Monthly Allowable Value. As explained above, the
Monthly Allowable Value is offcet from the Analysis Value by a
margin which accommodates, among other ftems, the accuracy or
drift (whichever is greater) of components in the instrument
train not tested in _(he monthiy Technical Specification
Surveillance,

The Trip Setpoint is offset from the Monthly Allowable Value
by @ margin which accommodates drift of componerts in the
instrument train which are tested in the monthly Technica)
Specification Surveillance. -

For those monthly surveillances in which the Trip Setpoint
is determined (as stated avove, it is not determined for certain
parameters pulse tested monthly for logic operability), it is
anticipated that the AS FOUND Trip Setpoint will be more
conservative than the Monthly Allowable Value. Provided the
portion of the instrument train which is tested in the munthly
surveillance has not drifted excessively and the AS FOUND Trip
Setpoint remains below the Monthly A1louab{e Value, the margin
between the Monthly Allowable Value and the Analysis Value
provides assurance that the entire instrument train will actuate
the trip function before the measured parameter reaches the
Analysis Value. In addition to the monthly surveillances, the
Technical Specifications also require that the PPS instrument
trains be tested in an annual/refueling surveillance, Typically,
the annual/refueling surveillance tests all components in an
instrument train, from the detector to the final trip device,
Provided the entire instrument train is capable of actuating its
trip function before the measured parameter reaches the Analysis
Value, it will accomplish its safety function. It is likely that
the Trip Setpoint of the entire instrument train, as determined
in the annual/refueling surveillance, will exceed the Monthly
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Allowable Value, since the margin between the Trip Setpoint and
the Monthly Allowable Value only accommodates drift of those
components in the instrument train which are tested during the
monthly surveillance. The margin between the Trip Setpoint and
the Monthly Allowable Value does not accommodate accuracy anrd
drift of the remaining components in the instrument train, which
are tested in the annual/refueling surveillance. Therefore, the
Monthly Allowable Value can not be compared to the Trip Setpoint
of the entire instrument train which is typicaliy determined in
the annual/refueling surveillance to assess capability of the
instrument train to perform 1its safety function., Since the
Monthly Allowable Value only applies to monthly surveillances,
the NRC decided that the Monthly Allowable Value should not be
incorporated into the FSV Technical Specification since its
incorporation would result in reporstable occurrences whenever the
Trip Setpoint determined in the annual/refueling surveillance
exceeded the Monthly Allowable Value, even though the instrument
E%‘ be capable of performing its safe unction [trip actuation

ore the measured parameter reaches the Analysis Value). In
NRC Letter dated 11/26/86, Meitner to Williams (G-86624), the NRC
recomminded that PSC "propose Technical Specifications based on
the annual (or refueling interval) allowable values. Monthly
al'owa?1e values should be the basis for your administrative
controls.”

“Arnvual/refueling Aliowable Values" (rererred to simply as
Allowable Values) are calculated by applying paragraph 4.3.1 of
the ISA  Standard 567.04-1982 to the annual/refueling
surveillances, The margin between the Analysis Value and the
Allowable Value (not the Mcnthly Allowable Value) accommodates,
among other items, accuracy or drift (whichever 1s greater) of
components in the instrument train not tested in the
annual/refueling surveillance. Since the entire instrument train
from detector to the final ¢trip device is tested in all but
several annual/refueling surveillances, the margin between the
Allowable Vvalue and the Analysis Value is much less than that
between the Analysis Value and the Monthly Allowable Value,
Provided the AS FOUND Trip Setpoint determined in the
¢nnual/refueling surveillance 1s more conservative than the
Allowable Value, there is assurance that the instrument train
would actuate its trip function before the Analysis Value is
reached, thus accomplishing its safety function. For this reason
the Allowable Values, which are based on the annual/refuelin
surveillance, will be incorporated into the FSV Technica
Specifications, Thre factors contributing to Instrument error and
used to determine the Allowable Value are as follows:
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(1) Accuracy (including Drift) of components not calibrated when
the setpoint is measured during the annual/refueling
surveillance.

This factor was determined by PSC as the greater of (1) the
component's accuracy or (2) The drift data from the
annual/refueling calibrations,

(2) Accuracy of Test Equipment,

This factor was determined by PSC as the accuracy of the
test equipment used to calibrate instruments during the
annual/refueling surveiliance.

(3) Design Drift Allowances.

These factors were determined by PSC as the accuracies for
environmental and seismic effects, power supply variations,
vibration, etc,

The above items were combined using the square root of the
sum of the squares, A total inaccuracy value was calculated and
was uted to determine the margin between the Analysis Value and
the Allowable Value.

The 5% and 30% reactor power Rod Withdrawal Prohibits, Table
4,4-4 of the Technical Specifications, were not analyzed in this
program. They are administrative in nature and no credit is
taken for them in accident analyses; therefore, the [SA Standard
does not apply. Trip Setpoints and Allowable Values for those
parameters have been established to assure operator compliance
with Administrative Procedures to maintain the Interlock Sequence
Switch in the proper position consistent with the reactor power
level, The issue of not applying instrumentation uncertainties
to the RWP Instrumentation for future submittals is considered an
NRC open Item as addressed in the Draft TER of November 25, 1987,
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I11.

EVALUATION
PRIMARY COOLANT PRESSURE LOW

Primary Coolant Pressure - Low is listed imn FSV
Technical Specification LSSS 3.3, Table 3.3-1. Although low
primary coolant pressure itself is not a Safety Limit, it is
an indication of inadequate core cooling and protects PCRV
internal thermal temperature limits., The present Technical
Specification Trip Setting of < 50 pst below normal gage
pressure, programmed with circulator inlet temperature, was
established for depressurization accidents analyzed in FSAR
sections 14,11, 4.3,3, 14,7 and 14.8,

Design Basis Accident No. 2 (DBA-2) "Rapid
Depressurization/Blowdown," FSAR Section 14,11, assumes
primary coolant pressure decay is instantaneous in the
analysis of subsequent cooling. Therefore, the consequences
of DBA-2 are not affected by changing the Primary Coolant
Pressure - Low Analysis Value,

For the Maximum Credible Accident analyzed in FSAR
Section 4.3.3 and 14,8, multiple failures are assumed in
conjunction with the offset rupture of 2 inch diameter
helium purification system regeneration piping. The
accident 1is assumed to orcur from 100%¥ rated power, The
PCRY pressure decays due to a loss of primary coolant
inventory at a rate corresponding to a time constant of
about 1600 seconds. Primary coolant pressure drops 50 psi
below normal at about 120 seconds, at which time primary
coolant flow is 97% of rated. and the average core outlet
temperature has peaked at 13 degrees F above normal for 100%
power operation,

For an analysis value of 90 psi below normal, reactor
scram occurs at about 220 seconds after the loss of helium
is initiated. This results in primary coolant flow of 92.5%
of rated flow at the time of the trip, and a peak average
core outlet temperature of 44 degrees F above normal for
100% power operation, After the reactor scram, the core
outlet temperature declines steadily with continued core
cooling by the continually decreasing primary coolant
inventory.

The effects of an ingress of air due to the decreasing
primary coolant temperature after completion of the
depressurization are analyzed in Section 14,11.2.3.1 of the
FSAR, This analysis hypothesizes an instantaneous primary
coolant system depressurizatior As a result, reactor scram
is also instantaneous and therefore the low primary coolant
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pressure setpoint does not affect the consequences of the
accident,

Analyses were performed to determine the effects of an
Analysis Value of 90 psig below normal by evaluating the end
points at 100%Y and 25% 1load using the SCAP heat balance
code. The results demonstrate the operation 90 psi below
normal is acceg:able, The reduction in helium pressure from
700 psia to 610 psia at 100% power, and about 615 psia to
about 525 psia at 25% power, results in a reduced helium
density. The circulator speeds increase from about 8263 rpm
to about 3004 rpm at 25% power, to compensate for the
reduced helium density, Because the circulator speeds
increase, helium flow does not drop significantly, Helium
flow decreases to about 3,484,285 1b/hr from 3,532,213 1b/hr
at 100% power, and decreaszes to about 1,053,262 1b/hr from
about 1,059,439 1b/hr at 25% power. Core power tc flow
ratio changes only .01 at both 25% and 100% power., Helium
temperatures at the steam generator inlet only change from
about 1383 degrees F to about 1392 degrees F at 100% power,
and from about 1192 degrees F to about 1194 degrees F at 25%
power,

As demonstrated by the analyses described above, the
effects of changing t:» Analysis Value for Primary Coolant
Pressure - Low from 50 psi to 90 psi below normal programmed
pressure are not significant., The new Analysis Value
continues to protect against inadequate core cooling and
exceeding PCRV interna)l temperature limits,

PRIMARY COOLANT PRESSURE - MIGH

High primary coolant pressure 1indicates continued
steam/water leakage into the PCRY and serves as a backup
trip to the PPS moisture monitors. Ffor significant steam
leakage into the PCRV, compounded by coincident failure of
the redundant moisture monitors, the high primary coolant
pressure trip initiates reactor scram, ‘ Yutdown and dump of
a preseiected loop, and main steam des ressurization of the
remaining operating loop. These actiois are designed to
prevent opening the PCRV relief valv.s. The high primary
coolant pressure trip 1is programmed with reactor power
(using circulator inlet temperature), with the most severe
consequences, in terms of graphite oxidation, occurring at
100% power,

The existing value of 7.5% above normal, pro?raunod
with reactor power, has been reanalyzed to Jjustify an
Analysis Value of 70 psi above normal gage pressure.
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'SAR  Section 14,.5.3 analyzes six accident cases
resulting from steam ingress into the PCRY., Cases 1 and 3
are rot included here because they analyze events which are
detected oy the moisture monitors, so the high primary
coolant system pressure setpoint is not reached. Cases 2,
4, 5 a7d 6 postulate multiple failures in the moisture
monito* system, resulting in a high primary coolant pressure
trip. Therefore, these cases have been reanalyzed for 2
high primary coolant pressure Analysis Value of 70 psi above
normal. programmed with reactor power by utilizing
circulétor inlet temperature. Since a leak from 100% power
causes the most severe consequences in terms of graphite
oxidation, only a trip &t 100% power has been rcanalyzed.
Multiple failures must take place in the moisture n-nitor
system befcre action by the high primary coolant pressure
trip occurs, therefore no additional failures in the high
primary coolant pressure system are assumed in the accident
scenar os,

For each case reanalyzed, the same conditions are
applied. Cooling is continued with the remaining operating
main loop for about 30 minutes, at which time the
temperature of the core and the steam generators {s about
500 cegrees F, If, at this time, PCRY pressure indicates
signi“icant leakage in the operating loop, the economizer-
evaporator-superheater sections are isolated and dumped, and
the reheater sections in that loop are flooded, No credit
is ‘taken 1in these reanalyses for moisture removal by
condensation in the primary circuit excluding the graphite,
or by the helium purification system,

FSAR 14,5.3.2 Case 2 - Subheader Rupture and Wrong Loop

Jump

PCRV Pressure, steam content and maximur graphite
temperature during this accident scenario are shown in
Figure 2.

As a result of the failure of the redundant moisture
monitors in the leaking loop, the high moisture level is
detected by the monitors in the intact loop in about 13.6
seconds. The intact loop is then tripped, shutdown and
dumped, concurrent with & reactor scram, The leaking loop,
continuing to operate, leaks at the equilibrium rate of 21.5
1b/sec, Cooling after the scram tends to reduce the system
pressure, but the continued steam/water leakage and steam
formation will cause the pressure to rise. In about 2
minutes the Analysis Value of 70 psi above normal pressure,
programmed with circulator inlet temperature, is reached due
to the reduction in circulator inlet temperature, At this
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time, & feedwater pressure reduction is initiated for the
leaking loop which further reduces the leakage rate, A
maximym primary coolant pressure of 739 psia is reached
approximately 10 minutes after the start of the leak,

For the next 20 minutes the PCRV pressure rises and
falls, roachin? a value of 648 psia at the end of the 30
minute main loop cooldown. From this point on, cooling is
accomplished with the flooded reheaters, and the main
section of the leaking steam generator is isolated and
dumped, During the cooldown wutilizing the flooded
reheaters, the pressure rises to 655 psia but the steam-
graphite reaction is negligible due to the low temperature
of the graphite. The steam/water leakage for this case is
15,000 1bs. of which only 180 1bs, react with the core
graphite as shown in Table 1.

FSAR 14.5,3.4 Case 4 - Subheader Rupture with Moisture
Monitor Failure and Correct Loop Dump

For this a cident, the redundant moisture monitors in
both loop. are assu~ed to fail to detect and dump the
leaking stham generator, Water/steam continues to leak into
the primarr coolant system wuntil the analysis Value,
equivalent ‘o 777 psia for this case, is reached at 157
seconds, A reactor scram is initiated and the correct loop
is 1solated and dumped. Of the 3200 1bs. total K20
fnleakage, 1112 1bs. react with the core graphite, as shown
by Figure 3. In this case, reactor cooling utilizing
feedwater is maintained by the remaining operating loop for
the total duration of the accident since the leaking loop
was correctly isolated and dumped.

FSAR 14.5.3.4 Case 5 - Subheader Rupture with Moisture
Monitor Failure and Wrong Loop Dump

In this case, the moisture monitors are assumed to fafl
s0 that a reactor scram with an immediate turbine trip and a
steam generator dump of one loop is initiated on high PCRY
pressure (775 psia) at 157 seconds. Further, the wrong loop
is dumped but the faulty loop, which 1is wused for the
cooldown, *s operated at reduced pressure to minimize steam
inleakage during the cooldown., The maximum pressure reached
during the 30 minutes of main loop cooling is 783 psic at
200 seconds after the start of the leak, During cooling the
total H20 inleakage for this case is 15,600 1bs. of which
1162 1bs. reacts with the core graphite, as is shown on
Figure 4,
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[t is noted that the 15,600 1bs. total K20 inleakage is
a slight reducticn from the 15,740 1bs. value shown in FSAR
Table 14,.5-1, The initial evaluation, contrary to Note (3)
of the table, assumed for Case No. 5 only, that the leakage
was terminated after 30 minutes from scram and not 30
minutes from the start of the leakage. This inconsistency
has beer corrected in this evaluation,

FSAR 14,5.3.4 Case 6 - Subheader Rupture with Moisture
Monitor Failure, LOrrect LOOp 1solation and Fallure to Dump

In this case, moisture monitors in both loops are
postulated to fail to detect the leaking steam ?enerator.
Water/steam continues to leak into the primary coolant unti)
the Analysis Value, equivalent to 775 psia is reached at 157
seconds. A reactur scram is initiated at this point and the
leaking loop is isclated but not dumped. During the 157
seconds prior to ‘solation of the leaking loop, about 3200
1bs. of H20 will leak 1into the primary coolant system.
Following this initial inleakage, the entire 6000 1bs.
inventory of the steam generator is assumed to enter the
primary coolant system, Conservatively assuming that the
fsolated leaking steam generator is pressurized to 1000 psia
because of steam l1ine isolation valve leakage, the draining
rate i specified as the inleakage rate from an operatin
leaking loop with reduced feedwater pressure (about
1b/sec.). The primary coolant pressure reaches a peak of
785 psia 200 seconds after the start of the leak., Figure §
shows that the totu]l H20 inleakage for this case is about
9200 1bs., of which approximately 1200 1bs. reacts with the
core graphite,

LOW SUPERMEAT HEADER TEMPERATURE AND MHIGH DIFFERENTIAL
an

Low superheat header temperature, in conjunction with
high differential teaperature between loop 1 and loop 2,
initiates a lorp shutdown, The function of the Low
Superheat Header Temperavire trip is to provide safe
shutdown of a loop on early indicatior of potential
superheater header floodout. This action will also preclude
unnecessary turbine trips when only a loop trip is required
to prevent wet steam or water from flowing into the main
turbire, The turbine contro) system, which includes a low
main steam temperature turbine trip, 1s available as a
backup to the loop trip.

The existing Low Superheat Header Temperature Analysis
Value of 800 .egree F nas been reanalyzed to justify an
Analysis Value of 780 degree F, At norma) main steam
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operating pressure of 2400 psig, the saturation (/7loodout)
temperature of the steam is about 660 degree F, The Low
Superheat Header Temperature Analysis Value of 780 degree F
was selected to provide early indication of a floodout event
but to be sufficiently below the expected main steam
temperature range to avoid spurious trips during normal
plant operation,

A 65 degree F High Differential Temperature Between
Loops Analysis Value was reviewed to determine {f this 15
degree higher value would result in a significant time delay
in the initiation of the loop trip after a flow imbalance
event Degins, Since the operating intac* loop main steam
temperature will be controlled at the nominal setpoints of
about 880 degree F at 30% load and 1000 degree F at 100%
load, the loop temperature differences will be between
approximately B0 and 200 degree F when the malfunctioning
loop reaches the Low Superheat Header Temperature setpoirt,
Therefore, High Differential Temperature Between Loops ! and
2 will be tripped first, before the Los Superheat Header
Temnerature trip occurs, even if the differential
ter.verature trip does not occur until the Analysis Value of
65 degree F is reached,

The low main steam temperature setpoint for the turbine
trip is 800 degree F, therefore, the loop trip interaction
with this system was reviewed to determine if trip of a
malfunctioning loop occurs first over the normal power
operating range of the plant, Main steam from the two loops
is mixed upstream of the turbine inlet temperature sensors,
The temperature cof this mixture s compared with
malfunctioning loop temperature at the point at which
Analysis Values for Low Superheat Header Temperature and
Aigh Differential Temperature Between Loops are reached.
This analysis 1is presented here and demonstrates that the
conditions for trip of a malfunctioning loop are attaired
prior to reaching the turbine trip setpoint,
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305 Fower
Malfunctioning Loop Temp: 780 degree ~
Other Loop Temp: 880 degree ¥
Turbine Mixed Inlet Steam Yemp: 830 degree F
Loop-to-Loop delta T: 100 degree ¢

100% Power

Malfunctioning Loop Temp: 780 degree F

Other Locd Temp: 1000 degrae f

Turbine Mixed Inlet Steem Temp: 890 degree F
Loop-to-Loop delta T: 220 cdigrae F

From the above it i.an be seen that conditions for trip
of a malfunctioning loop are & *ain:4 prior to reacning the
turbine trip setpoint. Therefore, turbine trip is precluded
dur tc a single malfunctioning loop ove: the plant power
operating range,

The new Analysis Value: for Low Superheat Header
Temperature and Hi-h Differential Temperature continue to
ensure thal steam onenerator floodout does not occur, 'n
addition, they ensure that unnecessary *trips of the turbine
do nnt occur due to 'ow main steam temperature.

CIRCULATCR SPEED LOW

Low circulator speed initictes a circulator trip to
avert a loop shutdown as a result of only one malfunctionins
circulator. Low circulator speed indicates speed control or
equipment malfunction, resulting in decreased helium flow,
This may cause a mismatch between heat input and heat
remova® by feedwater flow) in a steam generator, resulting
in a 1oop shutdown due to Low Sune heat Header Temperature -
High Nifferent<.l Betweer Loops /discussed in the previous
paragraphs). The remaining circulator in the affected loon
is relcased to exceed its ncvwal programmed speed, allowing
operation at up to 50% power on a single loop.

The existing Technica' Specifizetion trip setting of
1910 vpm below normal as progr:mmed by feedwater flow, has
be:n reanalyzed to justify an Analysis Value of 2390 rpm.

Circulacor coastdown characteristics are such that
circulator malfunctions are detected quick!y on the “asis of
a sneed measurement., Upon complete loss of drivine puwer,
the time taken to coast down 25% (2390 rpm) from rated sceed
is ¢ seconds; at part load the time would b. up to 4
seconds. PFPS action has an intentiona! delay of 5 seconds
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to discriminate against transient speed deviations, The
time constant of the steam generator superheater header
temperature responding to a change 1in helium flow is
approximately 30 seconds. Therefore, a reduction in
circulator speed of 2390 rpm (Analysis Value) in less than
30 seconds will result in the trip of a single circulator
followed by a power runback (if required) and a speedup of
the remaining circulator, thus avoiding a loop trip on Low
Superheat Header Temperature,

LOSS OF CIRCULATOR BEARING WATER

Loss of circulator bearing water initiates a circulator
trip to ensure sufficient lubrication for <circulator
bearings. Recirculating water is supplied to each
circulator bearing, set at about 170 gpm and at a pressure
about 640 psi above primary coolant pressure. Each
circulator bearing set includes two journal bearings, a main
thrust bearing and a reverse thrust bearing. The
recirculating water is normally supplied by 2 of 3 (1
standby) pumps and 1is referred to as the normal bearing
water (NBW). A backup source is available from the
feedwater system and is referred to as backup oearing water
(BUBW). Given the sudden loss of bearing water from both of
the above two sources, a third supply is available for safe
shutdown of the circulator. This safe shutdown supply
consists of a gas pressurizer and water accumulator capable
of supplying bearing water for at least 30 seconds at design
flow rate. This 1is adequate for safe shutdown of the
affected circulator.

The setpoint at which the accumulator is fired given a
sudden loss of bearing water 1s the subject of this
evaluation., The setpoint needs to be sufficiently high to
ensure the bearings are not damaged and yet low encugh not
to cause unnecessary circulator trips during plant
transients, including transfers from NBW to BUBW.
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1. Bearing Clearances

Normal operating clearances for the circulator bearings are:

Turbine Journal Bearing (centered) 0.0025 in,
Compressor Journal Rearing (centered) 0,.0035 in.
Main Thrust Bearing (centered) 0.0045 in.
Reverse Thrust Bearing (centered) 0.0045 in.

A clearance of 0,001 in. is conservatively selected as
the minimum clearance to ascure adequate Ilubrication
during shutdown of a circulator from 100% speed.

- Circulator Shutdown Tests

Bearing pressure dynamics during circulator shutdown
were measured as a part of the RT-368B tests. During
these tests, the NBW and BUBW supplies were terminated
and an accumulator was fired at the 475 psid setpoint.
Following accumulator firing, momentary dips in bearing
cartridge differential pressure were recorded on Brush
recorders during the transfer to the accumulator water
supply. Minimum pressures observed during these dips

are:
Circulator Minimum Pressure (psid)
A 405
B 405
C 375
D 378

For 'C' and 'D' circulators, these dips in delta P
occurred within 0.5 seconds after firing of the
accumulator and recovered within 1 second to above 400
psid and within 4 seconds to 450 psid.

From this data, it follows that if the accumulators
were fired at 450 psid instead of 475 psid, the
momentary pressure dips would also be 25 psi less, or a
minimum of 350 psid for the 'C' circulator.

o Journal Bearings

Each circuiator is equipped with two journa) bearings.
The purpose of the bearings is to center the shaft in
the housing. Load on the journal bearings is solely a
function of the imbalance on the rotor. Prior to
assembly of the FSV circulators, the rotor is balanced
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so that the residual static imbalance and the
dynamically imposed imbalance due to the coupling
moments during rotation is less than 0.2 inch ounces in
10,800 rpm with a bearing water flow generated delta P
of 700 psid across the bearing housing. Displacement
increases with increasing circulator speed.

Since the stiffness of the bearings is generated by the
pressure differential across them, as the pressure
drops the stiffness decreases, and therefore for the
same imbalance load the shaft displacement will
increase. Thus, at 350 psid, the shaft displacement
will only be 0.00008 in. at 10,800 rpm with an
imbalance of 0.2 1inch ounces. Thus, it can be seen
that the minimum delta P that may occur during a sudden
loss of bearing water incident has practically no
effect on the journal bearing operating clearances.

Further evidence as to the large margin of tafety on
the journal bearings was demonstrated in tests
performed as part of RT-368B. For these tests, the
circulators were shut down with pressure drops across
the bearings of only 50 psid, generated by accumulator
water flow. This pressure drop is considered adequate
to shut down the circulator from 8000 RPM.

Thrust Bearings

Each circulator is also equipped with two thrust
bearings: a main thrust bearing, and a reverse thrust
bearing. Extensive design margin in these thrust
bearings occurs at the design operating speed where the
generated thrust is - 2000 1bs. (i.e., the thrust load
is carried by the reverse thrust bearing). The thrust
goes through zero at 90% speed and up to a running
maximum of +8000 1bs. on the ma‘n thrust bearing at 30%
speed.

The maximum load on the reverse thrust bearing would
occur during a rapid PCRV depressurization event while
the circulator is at 100% speed. DOuring this event,
the operating reverse thrust load would increase from
2000 1bs. to 2900 1bs. in conjunction with the helium
pressure decay while the reheat steam pressure in the
circulator turbine would remain at operating pressure,
For this reverse thrust load, a bearing water pressure
of 263 psid is required to maintain a clearance of
0.001 in. on the reverse thrust bearing.
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The thrust load on the main thrust bearing, as
described above, varies with circulator speed, and is
about 8000 1bs. at 30% of rated speed. This bearing,
however, was designed to accept a maximum thrust load
of 11,400 1bs. Assuming a minimum 350 psid bearing
water pressure as discussed under "Circulator Shutdown
Tests", the minimum clearance of 0.001 is maintained
with the maximum thrust load (11,400 1bs.) at normal
circulator operating speeds. The clearance improves
with increasing circulator speed as shown in the
attached table.

Running Clearance for

Circulator Speed 350 psid Bearing delta P
(RPM) and 11,400 Thrust Load
2,000 0.0010
4,000 0.0011
6,000 0.0012
8,000 0.0014

10,000 0.0018

There 1is one case resulting from multiple failures, in
which the running clearance on the main thrust bearing
is reduced sliahtly below 0,001 in. This case is an
offset steam generator tube rupture with wrong loop
dump, producing high PCRV pressure but below the PCRV
relief valves' setpoint. A circulator in the shutdown
loop 1is self-turbining at 300 rpm with atmospheric
circulator steam turbine. Under the above conditions,
the maximum thrust load of 11,400 1bs. is experienced.
With sudden loss of bearing water, the rotor is stopped
by application of the brake within 6 to 10 seconds,
Assuming the minimum bearing pressure of 350 psid, the
running clearance is reduced during the 6 to 10 seconds
shutdown time to 0.0003 in. This would not cause any
damage to the main thrust bearing, In fact, the
original (first prototype) circulator tested at Valmont
had no brakes and was normally stopped by reducing the
bearing water flow and aliowing the thrust runner to
rub on the bearing surface. No damage occurred to the
thrust runner 235 a result of this shutdown method.

Thus, at any speed above self-turbining, the shaft
clearance will be maintained over the conservative
0.001 in, value during a circulator shutdown,
nrotecting the 450 psid Analysis Value,
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CIRCULATUR SPEED HIGH -- STEAM

High circulator speed initiates a circulator trip to
provide equipment protection for the helium circulators.
The 1limiting accidents leading to circulator overspeed are
loss of restraining torque due to biade shodding and reheat
steam line ruptures downstream of the circulator turbines.

High circulator speed trip settings of 11,000 rpm and
11,500 rpm were analyzed, and resulted in peak speeds of
13,050 rpm and 13,267 rpm, respectively. Extrapolating this
data for the 11,700 rpm analysis value results in a peak
speed of 13,360 to 13,370 rpm. The design overspeed of the
circulators is 13,500 rpm, thus the new analysis value
results in acceptable consequences.

Steam line ruptures downstream of the circulators were
postulated, and an overspeed trip setting of 11,000 was
analyzed. The analysis determined that an overspeed of
13,264 rpm would be reached with no control action or trip.
This 1is 1less than the design overspeed at 13,500 rpm,
Therefore, a trip at 11,700 rpm will not result in
circulator speeds beyond design conditions.

The trip at 11,700 rpm has been reviewed and approved
in License Amendment No. 52 to the Facility operating
License, dated April 6, 1987 (G-87117).
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IV. Significant Hazards Consideration

Evaluation:

The proposed Amendment would modify Technical Specification
Sections LSSS 3.3 and LCO 4.4.1, which provides a listing of the
Plant protective Svstem (PPS) Instrumentation parameters and the
associated Bases.

The Plant Protectjve System consists of the instrumentation
and controls required to initiate automatic corrective actions
upon the onset of unsafe conditions. Individual instrumentation
protective channels consists of various instruments from sensor
to final output devices to supply the required input(s) into the
PPS tripping logic. Each protective channel or instrument loop
is provided with a Trip Setpoint where specific actions are
either initiated, terminated or prohibited.

The Trip Setpoints selected should contain sufficient margin
between the Trip Setpoint and the analyzed safety limits
(Analysis Values) to account for uncertainties, such as accuracy,
drift and dynamic responses, of the instrumentation.

The above Technical Specification sections have been
modified to apply instrumentation uncertainties to the PPS
parameters, The uncertainties have been determined using the NRC
requlatory endorsed (Reg. Guide 1.105, Rev, 2) Standard ISA
$67.1982, "Setpoints for Safety-Related Instruments in Nuclear
power Plants", as guidance.

Basis for No Significant Hazards Determination:

The proposed amendment does not irvolve a significant
hazards consideration because operation of the Fort St. Vrain
Nuclear Generating Station in accordance with this change would
not:

(1) Involve a significant increase in the probability or
consequences of an accident previously evaluated. This
change specifies Trip Setpoints with an adequate margin
based on calculations of the installed instrumentation
accuracies, surveillance requirements and surveillance
data. The specified margin ensures that upon the onset
of plant conditions, which require the need for
automatic protective actions, appropriate actions are
initiated prior to reaching an equipment design limit
or a safety 1imit specified in the equipment design and
accident bases.
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For those parameters where the instrumentation
uncertainties applied challenged normal plant
operation, new Analysis Values for which the trip and
initiation of a protective action is assumed to occur
in the Accident analyses was justified, While the new
values as analyzed in the evalution (Section IIl) show
increases 1in the consequences of the accident or
transient (such as the amount of graphite oxidation,
fuel temperatures, etc...), these changes are not
significant and do not present an increase in the
radiological consequences. The analyses demonstrated
that the consequences of the accident or transient are
acceptable and do not exceed the equipment design
Timits or safety limits, Therefore, this change cannot
significantly increase the probability or consequences
of an accident,

Create the possibility of a new or different kind of
accident from any previously analyzed. The design
basis of the PPS is to initiate protective actions upon
the occurrence of equipment failures, abnormal
conditions and misoperation resulting in a potentiaily
unsafe condition. This is accomplished by monitoring
numerous equipment and system operating parameters,
Applying an adequate margin to the settings of those
variables for automatic protective functions ensures
that equipment design basis limits and Safety Limits
will not be exceeded. Therefore, this change does not

create the possibility of a new or different kind of
accident,

Involve a significant reduction in a margin of safety,
Accounting for instrumentation uncertainties in the
determination of the Trip Setpoints of protective
devices whose variables have a safety function, ensures
conservatively that equipment design limits and safety
Timits are not exceeded. Analyses demonstrate that the
protective trip function occurs at a value equal to or
more conservative than the values assumed in the
accident or transient analyses, While the new Analysis
Values are less conservative than those currently
assumed in the FSAR and the margin between the Analysis
Value and Safety Limit has been reduced, the analyses
in  Section III show this reduction to not be
significant. Equipment Design and Safety Limits are
not compromised. Therefore, this change does not
significantly reduce the margin of safety,
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uncertainties applied challenged normal plant
operation, nev Analysis Values for which the trip and
initiation of a protective action is assumed to occur
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values as analyzed in the evalution (Section III) show
increases in the consequences of the accident or
transient (such as the amount of graphite oxidation,
fuel temperatures, etc...), these changes are not
significant and do not present an increase in the
radiological consequences. The analyses demonstrated
that the consequences of the accident or transient are
acceptable and do not exceed the equipment design
limits or safety limits. Therefore, this change cannot
significantly 1increase the probability or consequences
of an accident,

Create the possibility of a new or different kind of
accident from any previously analyzed. The design
basis of the PPS is to initiate protective actions upon
the occurrence of equioment failures, abnormal
conditions and misoperatiun resulting in a potentially
unsafe condition., This is accomplished by monitoring
numerous equipment and system operating parameters.
Applying an adequate margin to the settings of those
variables for automatic protective functions ensures
that equipment design basis 1imits and Safety Limits
will not be exceeded. Therefore, this change does not
create the possibility of a new or different kind of
accident,

Involve a significant reduction in a margin of safety,
Accounting for instrumentation uncertainties in the
determination of the Trip Setpoints of protective
devices whose variables have a safety function, ensures
conservatively that equipment design limits and safety
limits are not exceeded. Analyses demonstrate that the
protective trip function occurs at a value equal to or
more conservative than the values assumed in the
accident or transient analyses. While the new Analysis
Values are less conservative than those currently
assumed in the FSAR and the margin between the Analysis
Value and Safety Limit has been reduced, the analyses
in  Section IIl show this reduction to not be
significant. Equipment Design and Safety Limits are
not compromised. Therefore, this change does not
significantly reduce the margin of safety.



