FIIARENCIRAEUTNE LIS LTI AE AL IN AR UG TR—————————

2.2 LIMITING SAFETY SYSTEM SETTINGS
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The reactor protection system instrumentation setpoints shall be set
consistent with the Trip Setpoint values shown in Table 2 %.1-1.

APPLICABILITY: As shown in Table 3.3.1-1.

ACTION:

With a reactor protection system instrumentation setpoint*® less conservative
than the value shown in the Allowable Values column of Table 2.2.1-1, declare
the channel inoperable and apply the applicable ACTION statement requiroment

of Specification 3.3.1 unti) the channel is restored to OPERABLE status with
its setpoint adjusted consistent with the Trip Setpoint value.

R4 26808 SWBI84,

SIMULATED THERMAL POWER- URSGALE FUNCTINAL UNIT

¢ APRM(t]ow Djased jnstrupentatien)need not be declared inoperable upon
e recircula

entering sing oh 100p operation provided thegsetpoints are
within 4 hours per Specification 3.4.1.1. :
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IABLE 2.2.1°1

FUNCTAN OF REUIRLAATION LDOP DRIVE W (W). DW 1S

PERCENT OF DRIVE FADWN Wit Gk PRADUCE { RATED (BAE WUDW

| ALLOWABLE
IRIP_SETPOINT __VALUES
1. Intermediate Range Monitor, Newtron Flux - High s 1207125 divisions of s 122/125 divisions
of full scale of full scale
2. Average Pow2r Range Honuor:/
a.  Neutron Flux-Upscalel (Setdown) < 15% of RATED < 20% of RATED
o ye— THERMAL POWER THERMAL POWER
b. 2 1 Power-Upscale
T
(1 @3 Flow Blased <0 U6I.4%, with < 0.638)64.3%, with |
a saximum of Ca maximum of
@_j@ High Flow Clamped s %i).St -gnm < 115.5% owm
; i i HERMAL - THERMAL -
,ﬁwmuuu o7 e R
ko loop ( Iti”;,-u/ 7y 7 . L / —}_VWM__.
( a. ﬂwﬁased// P % 0.63&5‘.32.}/ o & 0.63959. 2%, ** I
P "/ / 4 /" vf‘// // /v‘// Ly / A ” /// //’ i o
v e Clamed T W L L M -
c. @n«m Flux-Upscale < 118% of RATED < 120% of RATED
; THERMAL POWER THERMAL POWER
I ative R
e. 72-001-0F-4 TRIP VOTERS A A
4 asctor Vessel Steam Dome Pressure - < 1093 gsig s 1113 psig
4. Reactor Vessel Low Water Level - Level 3 2 172.4 inches* 2 171.9 inches
*See Ba igure B 3/‘ . . ‘_/\_/——\/—/;(—‘.\—-—————\——/\
Juring singlg-—TEcircu on loop operation th justing the APRM Fl fased Setpaints to
_comply w the e loog ues, the-gain of tgr‘l%s‘uy z;tog/for a peripd fiot to exteed
72 howt's s t the 1 APRM resdings are af least 5.1 ra;e‘d/n-er greater than 100% times l
FRIP, provided that the adjuste M re do not »d 100% of RATED 1 AL POWER 3nd a motice
\ of adjuStment is-P¢ ted he reactor trol panel: e
£ THE AVERAGL POWER RANGE WINITOR. SIMULATED TRERAWL POWER - UFSCALE AOW BIASED SCRAW SETFONT IMUES A A

PEFIED AL THE DIERENCE IN INDI(ATE) PRIVE RDw (N
)MMWWUS“&EMW&TK(&IE

FRE FUON. DW =0% VON TWD 8P WEARTOM. OW - 8% FOL SINGE ULT OPERANOM. ——




34,3 INSTRUMENTATION
3/4.3.) REACTOR PROTECTION SYSTEM INSTRUMENTATION
%

3.3.1 As a minimum, the reactor protection system instrumentation channels
shown fn Table 3.3.1-1 shall be OPERABLE. 2

APELICABILITY: As shown in Table 3.3.1-1.
ACTION:

8. With the number of OPERABLE channels less than required by the Minimum
OPERABLE channels per Trip System requirement for one trip syst

1. Within 1 hour, verify that each Functional Unit within the
affected trip cystem contains no more than one inoperable channel
or place the inoperatle channel(s) and/or that trip system in the
tripped condition*.

2. 1f placing the inoperable channel(s) in the tripped condition
would cause 2 scram, the inoperable channel(s) shall be restored
to OPERABLE status within 6 hours or the ACTION requirad by Table
3.3.1-1 for the affected Functional Unit shall be taken.

3. If placing the inoperable chaniel(s) in the tripped condition
would not cause a scram, place the inoperable channel(s) and/or
that trip system in the tripped condition within 12 hours,

b. With the number of OPERABLE channels less than required by the Minimum
JPERABLE Channels per Trip System requirement for both trip systems,
lace at least one trip system** in the tripped condition within 1
our and take the ACTION required by Table 3.3.1-14

PN g,
7o PR T <L YL T B -

4k Actions G Ma B nof afplicable o APRIM an.lthm um'f.sj.:n L.b,4c, and z.d)‘

ACHON ( (. APPUcAN G 1O C T LT IELL L X -

*An inoperabie channel need not be placed in the tripped condition where this
would cause a scram to occur. In these cases, the inoperable channel shall be
restored to OPERABLE status within 2 hours after the channel was first

determined to be inoperable or the ACTION required by Table 3.3.1-1 for that
Functional Unit shall be taken.

**The trip system need not be placed in the tripped condition if this would
cause a scram to occur, When a trip system can be placed in the trip
condition without causing a scram to occur, place the trip system with the
most inoperable channels in the tripped condition; {1f both systems have the

same number of inoperable channels, place either trip system in the tripped
condition.

( INSERT NEre, )i
i
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¢. With one or more channels requived by Table 3.3.1-1 inoperable in one
or more APRM Fusctional Units 2.4, 2.b, 2.¢c, or 2.4:
1. Within 1 hour, ver1f¥ sufficient channels remain OPERABLE or
tripped*** to maint.in trip capabiiity in the Functional Unit, and
an OPERABLE

2. Within 1¢ hours, rogtora the inoperable channels to

status or tripped***.

INSERT @

«++pn inoperable channel need not be placed in the tripped condition where this
:ggl2.:::::dlt:c8;2RRngccgri ln‘ta:sotgases. :f sge 1noporablzT§3annol is
status w n the required time, the A
by Table 3.3.1-1 for the Functional Unit sha\? be taken. ek



343 INSTRUMENTATION
3/4.3.) REACTOR PROTECTION SYSTEM INSTRUMENTATION

4.3.1.1 Each reactor grotoc;lon system instrumentation channel shall be
demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL
FUNCTIOKAL TEST, and CHANNEL CALIBRATION operations for the OPERATIONAL
CONDITIONS and at the frequcncies shown in Table 4.3.1.1-1.

4.3.1.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
a1l channels shall be parformed at least once per 18 months, LX(EPT TABE 4.3.l.1-\,
applicabie
4.3.1.3 The REACTOR PROTECTION SYSTEM RESPONSE TIME of oach?Fiﬁséi;z;a1p
functional unit* shall be demonstrated to be within fts lTimit at Teast once |
per 18 months. Neutron detectors are exempt from response time testing. Each
test shall include at least one channel per trip system such that &i1 channels

are tested at least once every N times 18 months where N is the total number
of redundani channels in a specific reactor trip system.

/’—V’_
/I""MSZ .2.b 24,24 and 2.0
SEPARATE LOBL Sy>STEM EFUNC

and l.d Do wNor

REQuI

FUNCTIONS Z2.a, 2. b, 2. C)
rionAL TESTS . FoR t.‘u~cr"/a~ 2.e, TEsTS sHAL. BRE
PERFAMED AT LEAST IN(E PER 2¢ wewmis. THE LDGIC SYETEM FINCTIINAL TEST AL

T
FUNCTVON 2. INCLUDES SIMULRATING  APLM TUP CONDITIONS AT THE APLM CHANNEL INPVTS
O THE 2-OUT-OF.M TIUT VOTEL OAMNEL TV (AELL AL OMOIN ATIONS OF TWD TRFPED
INPUTS TD THE 2:OVT- DF-4 TRIF VATER (DAL IN TRE VOTETL CMANNELS.

w‘ ——

*The sensor response time for Reactor Vesse! Steam Dome Pressure - High and '
Reactor Vessel Low Water Level - Level 3 need not be measured and may be '
assumed to be the design sensor response time. !
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REACTOR PROTECTION SYSTEM INSTRUMENTATION
APPLIC \BLE WINTMUM
OPERAT IONAL OPERABLE S
EUNCTIONAL UNIT CONDITIONS 2) ACTION
1. Intermediate Range Monitors(®):
a. Neutron Flux - High 3 : ; i
" sle) 3(4) :
b Inoperative " 2 ; 5
il 3(4) 3
Fd Average Power Range ltw@-
2. “eutrom Flux - (Setdown) 2

,.

Pressure - High

4. Reactor Yessel Low Water Level -
Level 3

5. Main Steam Line Isolation Valve -
Clesure

1, 2(f) 2
k8 2
1(9) 4

@



TABLE 2.2.0:1 (Continued)
REACTOR PROTECTION SYSTEM INSTRUMENTATION
TABLE NOTATIONS

(8) A channe) may be placed in an inoperable status for up to 6 hours for
required surveillance without placing the trip systes in the tripped
condition pravided at least one OPERABLE channe) in the same trip systes
{3 aonitoring that parameter.

(5) This function shall be sutomatically bypassed when the reactor wode
switch 18 {n the Run position.

(€) Unless sdequate shutdown margin has been demonstrated per
Specification 3.1.1, the *shorting 1inks® shall be removed from the RPS
circuitry prior to and during the time any control rod is withdrawn. *

(d)  when the *shor Ls* are removed, the Minimum OPERABLE Channels Per
Trip System Vs( &/ 6 1RMs and per Specification 3.9.2, 2 SRMs.

(¢) W ALA DELETED

(f) This function {s net reguired to be OPERABLE when the reactor pressure
vessel head i3 removed per Specification 3.10.1.

(8) This function shall be automatically bypassed when the reactor mode
switch 18 not in the Run position.

(h)  This function 1s not required to be OPERABLE when PRIMARY CONTAINMENT
INTEGRITY s nt. required.

(1) With any ce-.ro) rod withdrawn. Not applicable to contro) rods removed
per Specification 3.9.10.1 or 3.8.00.2.

(4) This function shall be avtomatically bypassed when turbine first stage
ressure 18 ¢ 161.9 psig, equivalent to THERMAL POVER less then 30% of

1

” —— e v
(mm [WANNEL FROVDES IWRUT To GO TRIP SVSTEMS THE MiN)MUM

oPe B LE CHAVELS S WIED IN TAR L 3.3."‘ Ang Twe TUTAL AﬂLM
CudELS NEGUAED (Le. 1T 15 Not on A TeAP SYSTEM 5"“‘?“ MCE‘
Voo, MAOWED TEST T 1T ComatLETE A C“‘“"‘L—“SU“"NO“LAMJQN
TECT (NOTE (A) ABOVE) 1§ ARLICARLE Proy | OED AT LEAST
__swﬁ;i,,qtmwm';w/“

*Not required for control rods removed per Specification 3.9.10.1 or 3.9.10.2.
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EUNCTIONAL UNIT

i. Intermediate Range Monitors:
a. Neutron Flux - High

b. Inoperative

2. Average Power lmge Mitor(f)
2.

TRCHE) 150 Setdown)

4- Ingperative

CHANNEL OPERAT IONAL
CHANNEL FUNCT IONAL CHANNEL CONDITIONS FOR WHICH
_CHECK QST cauisearion(®)  SURVEILLANCE REQUIRED
s/u,s,(b) spuic), w 2
S - 3,4, 5
M u z. 1' " s

Z-M-om» Tm VOTERS
Pressure - High

4. Reactor Vessel Low Water
Level - Level 3

5. Main Steam Line Isolation
Valve - Closure

6. Main Steam Line Radiation -
High

7. Drywell Pressure - High

b. (E iuuh ‘ (el
W) ;
L. th Flnx - ”‘\@Jm

NA

D Ry AT e 7
S (k) R e

s qlk) R g
NA Q R 1

3 Q R 1, 21
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JABLE 4.3.1.1-1 (Continued)

CHANNEL OPERATIONAL
CHANNEL FUNCT IONAL CHANNEL CONDITIONS FOR WMICH
FUNCTIONAL UNIT _CHECK s CALIBRATION SURVEILLANCE REQUIRED
8. Scram Discharge Volume Water
Level - Higk
a. Float Switch NA Q o 1, 2, S(J)
b. level Transmitter S q(k) R i, 2, 5(3)
9. Turbine Stop Viive - Closure NA Q B 1
10. Turbine Conirol Valve Fast
Closure NA q NA 1
11. Reactor Mode Switch
Shutdown Position NA B NA L2560
12. Manual Scram NA - NA e B 3 8 §

13. Deleted.

{a) Weutron detectors mey be excluded from CHANNEL CALIBRATION.

1LY mmunm-nllhmmuam.vcalmsmm-..ammmanth:umm
d“mhd-"hmwmtomquwulMIMMqﬁManm tf not performed within the previous 7 days.

{c]  Withia 24 towurs prior lo startup, 1f not performed within the previous 7 days.

{d}]  This callbration *ll e-niﬂ of !h djut-t cf th '. ch—ul u u-hr- to the power values calculated by & hest balance during OPERATIONAL
CONDITION | when A : [£] 3 ] the sbaolute difference i3 greater than 7X of RATID THERMAL

") s Tunc = e OPERS (-ﬁnmmmm‘h wi.-ﬂﬂaﬂ-ll.l
in mth-ye-tnlnlﬂm M..Ileaﬂotomtn!ntn.néprinlfluﬂu!!l‘lw!!lll

wwmwt___fﬁv
) T CHRANNEL FUNCTONAL mmwmmmmrm,uw 3

———————
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JNSTRUMENTATION
3/4.2.6 CONTROL ROD BLOCK INSTRUMENTATION
%—

3.3.6. The control rod block instrumentation channels shown in Table 3.3.6-)
shall be OPERABLE with their trip setpoints set consistent with the values
shown in the Trip Setpoint column of Table 3.3.6-2.

APPLICABILITY: As shown in Table 3.3.6-1.
ACTION:

8. With a control rod block instrumentation channel trip setpoint* less
conservative than the value shown in the Allowable Values column of
Table 3.3.6-2, declare the channel inoperable until the channel is
restored to OPERABLE status with 1ts trip setpoint adjusted
consistent with the Trip Setpoint value.

b. With the number of OPERABLE channels less than required by the
Minimum OPERAELE Channels per Trip Function requirement, take the
ACTION required by Table 3.3.6-1.

4.3.6 Each of the above required contro! rod biock trip systems and

instrumentatior channels shall be demonstrated OPERABLE by the performance of
the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST and CHANNEL CALJBRATION operations
for the OPERATIONAL CONUDITIONS and at the frequencies shown in Table 4.3.6-1.

B e

0w BTised Npwlrgh Fix-sah nstrunentation/Need not be declared
inoperable upon entering single reactor recirculation loop operation provided
the gsetpoints are gdjustedwithin 4 hours per Specification 3.4.1.).

oW o) D)
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IABLE 3.3.6-1
CONTROL R0 _BLOCK INSTRUMINTAT[ON

-~ MINIMUM APPLICABI E
- OPERABLE CHAHINELS OPE RAT TONAL
2  IRIP_FUNCTION PER_TRIP_FUNCTION CONDLT 1OMS _ ACTION
. 1. Bon GLock MoniTor(2)
a. Upscale 2 " 60
,_5_ b. Inoperative 2 g 60
- c. Downscale P4 g 60
~>
2. apmma— ANERACE FoweR (AnCE eA0ODE.
SIWJLATED (ALE
a. qw 'glni & 3 1 61
. Inoperative 3 Be ?(B 61
c. % Downscale r(smT now\)y@ 3 I 61
d. (Nellfef Z1¥%) - Upscale{ Setdown 3 4% 61
CE. HON - WAORLE ( L3 i) Celd
3. M__LW i ; kg
Detector not full inib) 3 2 3
; 2(f) < 61
' b. Upscalelt; 3 2 61
- 2(%) . 61
- c. inoperativelc) 3 2 61
2(f) 5 61
d. Downscaleld) 3 2 61
2(F) 5 61
..
a. Detector net full in [ o 3 61
b. Upscale B 2,5 61
& lmt!r § 2.9 61
d. Downscalel®) 3 &3 61
5.
a. Water level-High 2 e B, O 62
b. Scram Trip Bypass 2 L, = 62




% § 435

3

1ABL " ! i §-2

CONTROL ROD BLOCK INSTRUMENTATION SETPOINIS
= IRIP FUNCIION 181P_SEIPOINT ALLOMABLE VALUE
iy
. a. Upscale As specifi<® in the As specified in the
S CORE OPERA™ ING CORE OPERATING
= LINITS R7.ORT LINITS REPORT
15 b. Inoperative NA HE
c. Downscale nictrce Powsn Nas flomior 2 94% of Reference Level 2 92.3% of Reference Level
2. ml Power - Upscdle (W-Aw)’
a.
‘0. szO’Tss):ﬁ"“ p no 5859
with 2 maximum of th 2 maxisus of
i /q%i:_x;-rmmu_ Powee FATED THERMmAL m‘&)
‘,W Flot—, “',h Flow Ciam ) ‘ g BR—
- - { 2) irgje wecirculaty \ﬁi‘ﬁggw
2 b| Inoperative S fany B A
: c 5~ Downscale it ¥ § » 5% of RATED THERMAL POMER 2 3% of RATED THERMAL PONER
- d. @Iﬁimalwﬁetdﬂ < 12% of RATED THERMAL PONER < 14% RATED THERMAL POWER
3 €. Fiow-Upscale . & 11090 of valed Fflow £ 113% of vated Mow
‘ " a. Detector mot ,uli in WA o
2 b. Upscale < 1.0 x 10% cps £ 1.6 x 10° cps
s c. [Inoperative NA L1
- d. Downscale 2 3 cps** 2 2 cps**
-~
: “*Ney be reduced l.vthnnwmﬂ”lu-!umh » 7¢.
b o ¢ = ) ! 3 pl e ;
S (e e SRR AR IErD)
»= mire, : | ; rradingt do exceed TED THERNAL s notice e e
- . e ——
- — —
% Qt\mmmmmmmm-m TN BASED 20D NOOL SETPOINT WMRIES AS A T NI OF 4
LOOE PANE 0w (W). DW IS mnmumummm (N PERIENT OF DANE FION WRICR MORGS
5 COE FN) BETwER GNGLE WELATON AT THC SAME AP AW « §% FL IND LioP DPCTURTION .
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CHANNE L unmu's FOR WMICH
IR1P_FUmCTion CALIBRAT [oN(=)
i Upscale | Z vears e
b. Inoperative LL) |
c. Downscale § z =aes ge

-~

Detector not full iIn e 3
b. Upscale g S
c. [Inoperative geee. ¢
d. Downscale geee 3

4. w

a. Detector not full iIn 2, 5
b. Upscale & §
c. [Inoperative 2,5
d. Downscale s S

Iater Level - High
b. Scram Irip lmss

W/ﬂf/ €7

&sz i' 2
S i




3.4.1.1 Two reactor coolant system recirculation loops shall be in operation.
APPLICABILITY: OPERATIONAL COnDITIONS 1 and 2*.
ACTION:
4. With one reactor coolant system recirculation loop not in operation:
1. Within 4 hours:

a) Place the individual recirculation pump flow controller for the
operating recirculation pump in the Manual mode.

b) Reduce T'.ERMAL POWER to less than or equal to 67.2% of RATED
THERMAL POWER.

¢) Limit the speed of the operating recirculation pump to less tham
or equal to 75% of rated pump speed.

d) In.rease the MINIMUM CRITICAL POWER RATIO (MCPR) Safety Limit to
the value for single loop operation required by Specification

2.1.2.
LTI (EIMULRTED THEMA POWER -UKCALE FLIW BIASED)

e) ﬂt£§%§§;§%>Avorugo Power Range Monito: (APRHilScrll and Rod Block
Trip Setpoints and Allowable Valuoal’c those applicable for
sinqlulrocirculat1on loop operation® per Specifications 2.2.1
and 3.3.6.

f) Perform Surveillance Requirement 4.4.1.1.4 if THERMAL POWER is
less than or equa) to 30% of RATED THERMAL POWER or the
recirculation loop flow in the operating locp is less than or
equal to 50% of rated loop flow.

2. Otherwise, be in at least HOT SHUTDOWN within the next 12 hours,
d. With no reactor coolant system recirculation loop in operaticn while inm

OPERATIONAL CONDITION 1, immediately place the Reactor Mode Switch in the
SHUTDOWN position,

c. With no reactor coolant system recirculation loops in operation, while in
OPERATIONAL CONDITION 2, initiate measures to place the unit in at least
HOT SHUTDOWN within the next 6 hours.

FERMI - UNIT 2 3/4 4-] Amendment No. 53.B4,09,B3,B7,109



LA LIMITING SAFETY SYSTEM SETTINGS

%
2.2 REACTOR PROTECIION SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Protection System instrumentation setpoints specified in Table
2.2.1-1 are the values at which the reactor trips are set for each parameter.
The Trip Setpoints have been selected to ensure that the reactor core and reactor
coolant system are prevented from exceeding their Safety Limits during norma)
operation and design basis anticipated operations] occurrences and to assist in
mitigating the consequences of accidents. Operation with a trip set less
conservative than its Trip Setpoint but within its specified Allowable Value is
acceptat’e on the basis that the difference between each Trip Setpoint and the
Allowable Value 15 equal to or less than the drift allowance assumed for each
trip i1n the safety analyses.

I. lntermediate Range Monitor, Meutron Flux - High

The IRM system consists of 8 chambers, 4 in each of the reactor trip
systems, The IRM {5 a 5 decace 10 range instrument. The trip setpoint of 120
divisions of scale 1s active in each of the 10 ranges. Thus as the IRM is ranged
up to accommodate the increase in power level, the trip setpoint is also ranged
up. The IRM instruments provide for overlap with both the APRM and SRM systems.

The most si?n1f1cant source of reactivity changes during the power increase
is due 10 control rod withdrawal. In crder to ensure that the IRM provides the
required protection, & range of rod withdrawal accidents have been analyzed. The
results of these analyses are 'n Section 15B8.4.1.2 of the FSAR. The most severe
case involves an initial condition in which THERMAL POWER is at approximately 1%
of RATED THERMA. POWER., Additional conservatism was taken in this analysis by
assuming the IRM channel closest to the control rod being withdrawn is bypassed.
The results of this analysis show that the reactor 1s shutdown and peak power is
limiteo to 21% of RATED THERMEL POWER with the peak fuel enthalpy well below the
fuel fatlure threshold of 170 cal/gm. Based on this analysis, the IRM provides
protection against local control rod errors and continuous withdrawal of control
rods in sequence and provides bactkup protection for the APRM,

2. Average Power Range Monitor
NEUTLUN ALUY - UISCALE OWN

For operation at low pressure and low flow during STARTUP, the ram
setting of 15% of RATED THERMAL POWER provides adequate thermal margin between
the setpoint and the Safety Limits. The margin accommodates the anticipated
maneuvers associated with power piant startup. Effects of increasing pressure at
zero or low void content are minor and cold water from sources available during
startup 1s not much colder than that already in the system. Temperature
coefficients are smal) and control rod patterns are constrained by the RWM. Of
#11 the possible sources of reactivity input, uniform contro) rod withdrawal is
the most probable cause of significant power increase.

FERMT - UNIT 2 B 2-6 Amendment No. 67
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REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

Average Power Range Monitor (Continued)

Because the flux distribution associated with uniform rod withdrawals does not
fnvoive high local peaks and because several rods must be moved to change
power by a significant amount, the rate of power rise is very slow. Generally
the heat flux 1s in near equilibrium with the fission rate. In an assumed
uniform rod withdrawal approach to the trip level, the rate of power rise is
not more than 5% of RATED THERMAL POWER per minutc and the APRM system would
be more than adequate to assure shutdown before the power could exceed the

Safety Limit. The 15% Meutron Flux,tr s active unti]l the mode switch
fs placed in the Run pozition. ~UPSCALE (SETDOWN

The APRM trip system is calibrated using heat balance data taken during
steady state conditions. Fission chambers provide the basic input to the
system and therefore thg monitors respond dire l‘ and quickly te changes due

eutron ;lux-Upscah

to transient operation,for the case of th
setpoint; 1{.e, for a power increase, the
less than that indicated by the neutron
SILNAL ns f pciated with the fuel.

ARIOON ATEL Y

TO The WE order to simulate the fue
RVX SUN AL re conservativ
setpointsas shown in Table 2.2.1- EENNMED)

The APRM cetpoints were selected to pro for the
Safety Limits and yet allow operating mar?in that reduces the possibi) of
uanecessary shutdown., For single recirculation loop operaticn, the
APRMgsetpoints are based on 3 & W value of B%. The &4 W value corr r

¢ difference in indicated drive flow (in pnrccnta?o of drive flow which
produces rated core flow) between two loop and single | o f

same core flow, J[Thedecreasg trm. setpoin ' : ptying the Biop
iﬂi;ér\Q;i{iiIﬁt’ﬂﬂt!Q;b ) The (H¥t

setpoint is not to single loop operation as core power leve
which would requirgt mit? are not achievable in a single loop
configuration. :

ADD WNSERT “A"

A

———

High pressure in the nuclear system could cause a rupture to the nuclear
system process barrier resulting in the release of fission products. A
pressure increase while operating will also tend to increase the power of the
reactor by compressing voids thus adding reactivity. The trip will quivkly
reduce the neutron flux, counteracting the pressure increase. The tri

setting 1s slightly higher than the operating pressure to permit norma
operation without spurious

LIR30

GRULARD THBMAL FOWER-UPSAE  FLOW
L
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Insert *A*

The APRM System is divided into four APRM channels and four 2-out-of-4 Trip
Voter channels. Each APRM channel provides inputs to each of the 2-out-of-4
Trip Voter channels. The four 2-out-of-4 Trip Voter channels are divided into
two groups each, with each group of two providing inputs to one RPS trip
sistoa. The system is designed to allow one APRM channel, but no voter
channels, to be bypassed. trip from any one un-bypassed APRM will result in
a *half-trip® in all four 2-out-of-4 Trip Voter channels, but no trip inputs
to either RPS trip system. Therefore, any APRM Function 2.a, 2.b, 2.¢, or 2.d
trip from any two un-bypassed APRM channels will result in a full trip in each
of the four voter cchannels, which in turn results in two trip inputs into
each RPS trip system.

f the four APRM channels anc¢ all four of the 2-out-of-4 Trip Voter

I::::o [ gro required to be OPERABLE to ensure that no sinole failure will
preclude a scram on a valid signal. The 2- ut-of-4 Trip V. . r includes /
separate outputs to RPS for the independently voted sets ov ‘unctions, each o
which is redundant {four total outpuls). The 2-out-of-4 Trip Voter function
2.e must be declared inoperable if any of its functionality applicable for the

lant OPERATIONAL CONDITION 1s iroperable. Due to the {ndependent vot\ng of

PRM trips and the redundancy of outputs, there may be conditions where the
Trép Voter function 2.e s inoperable, but trip capability for one or more of
the other APRM functions through that Trip Voter e sti11 maintained. This
may considered when dctorminin? the condition of the other APRM functions
resulting from partial inoperability of the Trip Voter function ?.o. ? . th
addition, to provide ldaauato coverage of the entire core, consistent : t e
design bases for the APRM functions ¢.a, 2.b, and 2.c{ at least 20 LPR

inputs, with at least three LPRM inputs from each of the four axial levels at
which the LPRMs are located, must be operable for each APrM channel.

Insert D

The system meets the intent of IEEE-279 for nuclear power plant protection
systems. Specified surveillance intervals and surveillance and maintenance
outage times have been determined in accordance with NEDC-30815P-A, *Technical
Specification Improvement Analyses for BWR Reactor Protection System,* and
NEDC-32410P-A, *Nuclear Measurement Analysis and Control Power Range Neutron
Monitor (NUMAC PRNM) Retrofit Plus Option II1 Stability Trip Function,” and
NEDC-32410P-A Supplement 1, “NUMAC PRNM Retrofit Plus Option 111 Stability
Trip Function.” The baces for the trip settings of the RPS are discussed in
the bases for Specification 2.2.1.

Insert *B*

For the digital electronic portions of the APRM Simulated Thermal Power -
Upscale and Neutron Flux - Upscale trip functions, performance characteristics
that deteimine response time are checked by a combination of automatic self-
;tst. calibration activities, and rcsponse time tests of the 2-out-of-4 Trip
oter,




Insert C

s Th. Am
system is divided into four APRM channels and four 2-out-of-4 Trip Veter
channels. Each APRM channe)l provides inputs to each of the four 2-out-of 4
Trip Voter channels. The four 2-out-of-4 Trip Voter channels are divided into
two grougs of two each, with each group of two proviaing inputs to one RPS
trip system. The system is designed to allow one APRM channel, but no 2-out-
of-4 Trip Voter chennels, to be bypassed. Note (k) to Table 3.3.1-1 states
trat the Minimum Operable channels in Table 3.3.1-1 for the APRM Functiona)
Units (except the 2-out-of-4 Trip Vote, Functional Unltg are the total number
of A channels required and are not on a trip system basis. The basis for
the APRM Functional Unit 2.a, 2.b, 2.c, and 2.d actions i to assure trip
capability within 1 hour and restore channel redundancy with 12 hours.



4/76.3 INSTRUMENTATION

BASES

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION

The reactor protection system automatically initiates a reactor scram ts:
a. Poeserve the integrity of the fuel cladding.
b, Preserve the integrity of the reactor coolant system.

c. Minimize the energy which must be adsorbed following a loss-of-coolant
accident, and

d Prevert inadvertent criticality.

This soecification provides the limiting conditions for operation necessary
to preserve the ability of the system to perform its intended function even
during periods when instrument charnels may be out of service because of main-

tenance. WwWhen necessary, one channel may be made inoperable for brief intervals
to conduct required surveillance.

The reactor protection systen is made up of two \ﬂdtpenoentssszzols.
There are usually four channels to monitor each parameter with Lwo chanyels in
each trip system. The outputs of the channels in a trip system are combined

in & logic so that either channel will trip that trip system, The tripping.af

oih Lrip systems will produce a reactor scram, JThe system s the int
g IEEb-t‘J/igp—‘zi/;g;\€E::;,p)bn@ prCLg“izz' teps. e bages f e trip””
REPACE i ngs he re ised \atfe bases for . R ,

ificatio

W/ INSERT e RS
; The measurement of response time at the specified frequencies provides
eﬁhﬁ'Kkagaif‘/"‘“"“" that the protectvgevfunctwons assnciated with each channel are
\ \NGYTT completed within the time limit assumed in the safety analyses. g No credit
\ [ [)) was taken for those chainels with response times indicated aslpg& applicabiex
\\"%ﬂﬂuf‘ Response time may be demonstrated by any series of sequential overlapping or
tota) channel test measurement, provided such tests demonstyate the total
channe! response time as defined Sensor response time ification may be
demonstrated by either (1) inplace, onsite or offsite st measurements, or
(2) utilizing replacement suasors with certified regpbnse times.
ADD INSIT “p=—t> S mm————
[ R@SFeNSE TIME REQOREMENTS
\ IN Ps AR, T‘ABLE '_;'_g‘

CEXCEPT FIR APRM SIMVLATED THERMAL POWEL- UPSLALE AND UM~UP§ML& TP FOW0N

e ——— . e .

ARE sPEUrFIED )

FERMI =~ UNIT 2




2/4.4 REACTOR COOLANT SYSTEM
BASES

——-"\_//"-\_,c"\__/\__‘

— M
SIMULATED TREAMM POWER - UPSUME CUIN BIMED SCLAM AND )
NTROL ROD  TAKA

The impact of single recirculation loop operation upon plant safety

\
ascessed and shows that single-loop operation is permittecd at power 1evelsé2 up
to 67.2% of RATED THERMAL POWER if\the MCPR fuel claddin safety limit is

increased as Qg;gg_gxu§pec1ficatxoﬂ\2‘1.2. APRM € -

Svlpo‘nts\§pt APRM_gains) areadjusted as noted in Table. 2.2.1-1 and 3.3.6-
respectively. A fime period of & hours is allowed to make these
following the establishment of single loop operation since the need for singlé

lcop operation often cannot be anticipated. MCPR operating limits adjustments

in Specification 3.2.3 for different plant operating situations are applicable
to both single and two recirculation loop operation.

(chanle

14, 4.1 RECIRCULATION SYSTEM

To prevent potential control system oscillations from occurring in the
recirculation flow control system, the operating mode of the recirculation flow

control system must be restricted to the manual control mode for single-loop
peration.

Additionally, surveillance on the pump speed of operating recirculation
loop is imposed J exclude the possibility of excessive core internals
vibration. The surveillance on differential temperatures below 30% THERMAL
POWER or 50% rated recirculation loop flow is to prevent undue thermal stress on
vessel nozzles, recirculation pump and vessel bottom head during a power or flow
increase following extended operation in the single recirculation loop mode.

An inoperable jet pump is not, in itself, a sufficient reason to declare a
recirculation 1oop inoperable, but it does, in case of a design-basis-accident,
wcrease the blowdown area and reduce the capability of reflooding the core;
thus. the requirement for shutdown of the facility with a jet pump inoperable.
Jet pump failure can be detected by monitoring jet pump performance on a
prescribed schedule for significant degradation.

Recirculation pump speed mismatch limits are in compliance with the ECCS
LOCA analysis design criteria for two recirculation loop operation. The limits

will ensure an adequite core flow coastd.wn from either recirculation loop
following a LOCA.

In the case where the mismatch 1imits cannot be maintained during two loop
operation, continued operation is permitted in a single recirculation lcop mode.

in order to prevent undue stress on the vessel nozzles and bottom head

reqgion, the recirculation loop temperatures shall be within 50°F of each other
prior to startup of an idle loop. The loop temperature must also be within 50°F

of the reactor pressure vessel coolant temperature to prevent thermal shock to
the recirculation pump and recirculation nozzies.

Amendment No. 33, 87
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The reactor protection system instrumentation setpoints shall be set
consistent with the Trip Setpoint values shown in Table 2.2.1-1.

APPLICABILITY: As shown in Table 3.3.1-1.
ACTION:

With a reactor protection system instirumentation .etpoint* less conservative

than th2 value shown in the Allowable Values column of Table 2.2.1-1, declare
the chanrel inoperable and apply the applicable ACTION statement requirement

of Specification 3.3.1 untii the channel is restored to OPERABLE status with

its setpoint adjusted consistent with the Trip Setpoint vailue.

*The APRM Simulated Thermal Power
declared inoperable upon entering single recirculation loop operation
provided the Flow Biased setpoints are changed within 4 hours per
Specification 3.4.1.1.

Upscale Functional Unit need not be

FERMI UNIT 2 Amendment No. 83
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TABLE 2.2.1-1

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

FUNCTIONAL UNIT
1. Intermediate Range Monitor, Neutron Flux - High

2. Average Power Range Monitor:

b.

d.
€.
3. Reactor Vesse) Steam Dome Pressure - high

4. Reactor Vessel Low Water Level - lLevel 3

Neutron Flux - Upscale (Setdown)

Simulated Thermal Power - Upscale

1. Flow Biased

2. High Flow Clamped

Neutron Flux - Upscale

Inoperative

2-out-of-4 Trip Voters

*See Bases Figure B 3/4 3-1.
#The Average Power Range Monitor Simulated Thermal Power - Upscale Flow Biased scram setpoint variess as a

function of recirculation loop drive flow (W).

IRIP SETPOINT
< 1207125 divisions of
of full scale

s 15% of RATED
THERMAL POWER

< 0.63 (W-AW)"+61.4%,
with a maximum of

< 113.5% of RATED
THERMAL POWER

< 1i8% of RATED
THERMA' POWER

NA

NA

< 1093 psig

2 173.4 inches*

ALLOWABLE
VALUES
s 122/125 divisions
of full scale

< 20% of RATED
THERMAL POWER

< 0.63 (W-4W)"+64.3%,
with a maximum of

< 115.5% of RATED
THERMAL POWER

< 120% of RATED
THERMAL POWER

NA

NA

< 1113 psig

2 171.9 inches

AW is defined as the difference in indicated drive flow (in

percent of drive flow which produces rated core flow) between two loop and single loop operation at the same

core flow.

AW = 0% for two locp operation.

AW = 8% for singie loop operation.



3/4.3 INSTRUMENTATION
3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION

LIMITING CORDITION FOR OPERATION

3.3.1 As a minimum, the reactor ?rotection system instrumentation channels shown
in Table 3.3.1-1 shall be OPERAB' K,

APPLICABILITY: As shown in Table 3.3.1-1.

!: With the number of OPERABLE channels less than required by the Minimum
OPERABLE channels per Trip System recuirement for one trip system:#

1. Within ] hour, verify that each Functional Unit within the
affected trip system contains no more than one inoperable channel
or place the inoperable channel(s) and/or that trip system in the
tripped condition*,

AREE ) ?1ac|ng the inoperable channel{s) in the tripped condition
would cause a scram, the inoperable channel s&Ns all be restored
to OPERABLE status within 6 hours or the ACTION required by Table
3.3.1-1 for the affected Functional Unit shall be taken.

3. If placing the inoperable channel(sg in the triﬁped condition
would not cause a scram, place the inoperable channel(s) and/or
that trip system in the trinped condition within 12 hours.

b. With the number of OPERABLE channels less than required by the Minimum
OPERABLE Channels per Trip Sy:tem requirement for both trip sgstems,
place at least one trip system** in the tripged cendition within 1 hour
and take the ACTION required by Table 3.3.1-1.#

¢. With one or more channels required by Table 3.3.1-1 inoperable in one
or more APRM Functional Units 2.a, 2.b, 2.c, or 2.4:

1. Within 1 hour, verify sufficient channels remain OPERABLE or
tripped*** to maintain trip capability in the Functional Unit, and

2. Within 12 hours, restore the inoperable channels to an OPERABLE
status or tripped***,

8t?:rwise. take the ACTION required by Table 3.3.1-1 for the Functional
nit.

#Actions a and b not applicable to APRM Functional Units 2.a, 2.b, 2.c, and
2.d. Action ¢ applies only (o APRM functions 2.a, 2.b, ?.¢ and 2.d.

*An inoperable channel need not be placed in the tripped condition where this
would cause a scram to occur. In these cases, the inoperable channel shall be
restored to OPERABLE status within 2 hours after the channel was first
determined to be ino?erable or the ACTION required by Table 3.3.1-1 fcr that
Functional Unit shall be taken.

**The trip system need not be placed in the tripped condition if this would
cause a scram to occur. When a trip system can he placed in the tripped
condition without causing a scram to occur, place the triR system with the
most 1n:g:rable channels in the tripped condition; if both systems have the
snngigg r of inoperable channels, place either trip system in the tripped
con on.

***An inoperable channel need not be placed in the triﬁped condition where this
would cause a scram to occur. In these cases 1if the inoperable channel is
not restored to OPERABLE status within the required time, the ACTION required
by Table 3.3.1-1 for the Functional Unit shall be taken.

FERMI - UNIT 2 3/4 3-1 Amendment fio. 78, B3, IPP



3/4.3. TRUMFNTATION
LIMLTING CONDITION FOR OPERATION (Continued)

SURCEILLANCE REQUIREMINTS

4.3.1.1 Each reactor grotoction system instrumentation channel shall be
demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL
FUNCTIONAL TEST, and CHANNEL CALIBRATION operations for the OPERATIONAL
CONDITIONS and at the frequencies shown in Table 4.3.1.1-1.

4.3.1.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at l2ast once per 18 months, except Table
4.3.1.1-1, Items 2.a, 2.b, 2.c, 2.d and 2.e. Functions 2.a, 2.b, 2.c, and 2.d
do not require separate LOGIC SYSTEM FUNCTIONAL TESTS. For Function 2.e,
“ests shall he performed at least once per 24 months, The LOGIC SYSTEM
FUNCTIONAL TEST for Function 2.e inciudes simulating APRM trip conditions at
the APRM channel inputs to the 2-out-of-4 Trip Voter channel to check all
combinations of two tripped inputs to the 2-out-of-4 Trip Voter Togic in tke
Voter chann>ls,

4.3.1.3 The REACTOR PROTECTION SYSTEM RESPONSE TIME of each applicable
reactor trip functional unit* shail be demonstrated tc be within its limit at
least once per 18 months. Neutron detectors are exempt from response time
tlstin?. tach test shall include at least one channel per trip system such
that all channels are tested at least once every N times 18 months where N is
the total number of redundant channels in a srecific reactor trip system.

*The sensor response time for Reactor Vessel Steam Dome Pressure - High and
Reactor Vessel Low Water Level - Level 3 need rot be measured and may be
assumed to be the design sensor response time.

FERMI - UNIT 2 3/4 3-1a Amendment No. 78, IpP, 111,
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FUNCTIONAL UNIT

1. Intermediate Range Monitors(D).
a. Neutron Flux - High

b. Inoperative

2. Average Power Range Monitor.
a. Neutron Flux - Upscale (Setdown)

b. Simulated Thermal Power - Upscale
Nevtron Flux - Upscale

d. Inoperative

e. 2-out-of-4 Trip Voters

3. Reactor Vessel Steam Dome
Pressure - High

4. Reactor Vessel Low Water Level -

Level 3

S. Main Steam Line Isolat‘en Valve -
Closure

N N = - N

2(f)

1(g)

G N

W N

B e e




*Not

FERMI]

JABLE 3.3.1-1 (Continued)
REACTOR PROTECTION SYSTEM INSTRUMENTATION
TABLE NOTATIONS

A channe)l may be placed in an inoperable status for up to 6 hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

This Tunction shall be automatically bypassed when the reactor mode
swivch is in the Run position,

Unless adequate shutdowr margin has been demonstrated per
Specification 3.1.1, the "shorting links" shall be removed from the RPS
circuitry prior to and during the time any control rod is withdrawn.*

When the "shorting 1inks" are removed, the Minimum OPERABLE “hannels Per
Trip System is 6 IRMs and per Specification 3.2.2, 2 SRMs

DELETED

This function is not required to be OPERABLE when th: reactor pressure
vessel head is removed per Specification 3.10.1.

This function shall be automatically bypassed when the reactor mode
switch is not in the Run position.

This function is not required to be OPERABLE when PRIMARY CONTAINMENT
INTEGRITY i1s not required.

With any control rod withdrawn. Not applicable to control rods removed
per Specification 3.9.10.1 or 3.9.10.2

This function shall be automatically bypassed when turbine first stage

pressure is s 161.9 psig, equivalent to THERMAL POWER less than 30% of
RATED THERMAL POWER,

Since each APRM channel provides input to both trip systems, the minimum
operable channels specified in Table 3.3.1-1 are the total APRM channels
required (:.e., it is not on a trip system basis) The & hour allowed
test time to complete a channel surveillance test (note (a) above) is
applicable provided at least two OPERABLE channels are monitoring that
parameter,

required for co

UNIT 2
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CHANNEL
FUNCTIONAL UNIT CHECK
1. Intermediate Range Monitors:
a. Neutron Flux - High $/U,S,(b)
S
b. Inoperative NA

2. A, .rage Power Range Monitor{f):
a. Neutron Flux -
Upscale (Setdown)

b. Simulated Thermal
Power - Upscale

¢. Neutron Flux - Upscale
d. Inoperative
e. 2-out-of-4 Trip Voters

3. Reactor Vessel Steam Dome
Pressure - High

4, Reactor Vessel Low Water
Level - Level 3

5. Main Steam Line Isolation
Valve - Closure

6. Main Steam Line Radiation -
High

7. Drywell Pressure - “igh

0.{b)

O;UO

SA(m)

sall)

q(k)

g{k)

g(k)

CHANNEL
CAL1ERATION(2)

SA
SA

2 years

§(d) | 2 years(e)
H(d’. 2 years
NA

NA

OPERAT IONAL
CONDITIONS FOR WHICH

SURVEILIANCE REQUIRED

34,5
2 3,695
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CHANNEL OPERATIONAL
CHANNEL FUNCTIONAL CHANNEL CORDITIONS FOR WHICH
FUNCTIONAL UNIT _CHECK gty - S CALIBRATION SURVEILLANCE REQUIRED
8. Scram Discharge Volume Water
Level - High
a. Float Switch NA Q F 1, S 3}
b. Level Transmitter S (k) R 1, 25 N3}
9. Turbine Stop Valve - Closure NA Q R 1
10. Turbine Control Valve Fast
Closure NA Q NA 1
11. Reactor Mcde Switch
Shutdown Position NA R NA TN S Mg TR
12. Manual Scram NA W NA 8, & NS

13. ODeleted.

{a) Neutron detectors may be excluded from CHANNEL CALIBRATION

(b) The IRM and SRM channels shall be determined to overiap for at least % decades during each startup after entering OPERATIONAL CONDITION 2 and the IRM
and APRM channels shall be determined to overlap for st least % decades during each conirolled shutdown, if not performed within the previous 7 days.

(c) Within 24 hours p-ior to startup, if not performed within the previous 7 days.

(d) This calibration shall consist of the adjustmont of the APRM channel to conform to the power values calculated by a heat balance during OFERATIONAL
CONDITION ' when THERMAL POWER > 25X of RATTD THERMAL POWER. Adjust the APRM channel if the absclute difference is greater than 2% of RATED THERMSL
POWER

(e) Calibration includes flow input function, including flow transmitters.

{f) The LPRMs shall be calibrated at least once per 1000 effective full power hours (EFPH) using the TIP system.

(g9) Deleted.

{h) Deleted

(i) This function is not required to be OPERABLE when the reactor pressure vessel head is removed per Specification 3.10.1.

(i) With any ¢ 'trol rod withdrawn. WNot applicable to con*rol rods removed per Specification 3.9.10.1 or 3.9.10.2.

{k) Includes wvv ification of the trip setpoint of the trip unit

(1) Channe] Functional Test shall include the flow input function, excluding flow transmitters.

{m) Not required to be performed when entering MODE 2 from MODE ! until 12 hours after entering MODE 2.



INSTRUMENTATION
3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION

LMLING CONDITION FOR OPERATION

3.3.6. The contro! rod block instrumentation channels shown in Table 3.3.6-1]
shall be OPERABLE with their trip setpoints set consistent with the values
shown in the Trip Setpoint column of Table 3.3.6-2.

APPLICABILLITY: As shown in Table 3.3.6-1.
ACTION:

a. With a control rod block instrumentation channel trip setpoint* less
conservative than the value shown in the Allowable Values column of
Table 3.3.6-2, declare the channel inoperable until the channel is
restored to OPERABLE status with its trip setpoint adjusted
consistent with the Trip Setpoint value.

b. With the number of OPERABLE channels less than required by t.e
Minimum OPERABLE Channels per Trip Function requirement, take the
ACTION required by Table 3.3.6 1.

SURVEILLANCE REQUIREMENTS

4.3.6 Each of the above required control rod block trip systems and

instrumentation channels shall be demonstrated OPERABLE by the performance of
the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION operations
for the OPERATIONAL CONDITIONS and at the frequencies shown in Table 4.3.6-1.

*The APRM Simulated Thermal Power - Upscale Functional Unit need not be
declared inoperable upon entering single reactor recirculation loop operation
provided the Flow Biased setpoints are changed within 4 hours per !
Spacification 3.4.1.1.

FERMI - UNIT 2 3/4 3-4] Amendment No. $2, 9,



CONTROL RCD BLOCK INSTRUMENTATION

MINIMUM APPLICABLE
OPERABLE CHANNELS OPERAT IONAL
TRIP FUNCTION PER TRIP FUNCTION CONDITIONS ACTION

1. ROD BLOCK MONITOR(2)
1* 60

a. Upscale 2
b. Inoperative 2 ]* 60
c¢. Downscale 2 ]* 60

. AVERAGE POWER RANGE MONITOR

_ Simulated Thermal Power - Upscale

. Inoperative

. Neutron Flux - Downscale

_ Simulated Thermal Power - Upscale (Setdown)

e. Flous - Upscaie

SOURCE RANGE MONITORS |
a. Detector not full in(b}

b. Upscalel€)

c. Inoperative(C)

2
5
2
5
2
5
2
5

d Uownsca}a(d)

. INTERMEDIATE RANGE MONITORS
a. Detector not full in
b. Upscale
5. 1noporatile
d. Downscalel®)

NN
(N W NS RF,

. SCRAM DISCHARGE VOLUME
a. Water Level High
b. Scram Trip Bypass

. Deleted

. REACTOR MODE SWITCH SHUTDOWN POSITION

"ON Judwpuswy
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IRIP FUNCTION IPTP SETPOINT ALLOWABLE VALUE
i.
a. Upscale As specified in the As specified in the
CORt OPERATING CORE OPERATING
LIMITS REPORT LIMITS REPORT
b. Irnoperative NA NA
¢. Downscale > 94% of Reference Level > 92.3% of Reference Level
2
a. Simulated Thermal Power - Upscale £
1) Flow Biased < 0.63 (W-aW)* + 55.6%, < 0.63 (W-aW)* + 58.5%,
with a maximum of with a2 maximum of
2) High Flow Clamped 108% o: RATED THERMAL POWER 110% of RATED THERMAL POWER
b. Inoperative NA NA
¢. Neutron Flux - Downscale > 5% of RATED THERMAL POWER > 3% of RATED THERMAL POWER
d. Simulated Thermal Power -
Upscale (Setdown) < 12% o RATED THERMAL POWER < 14% of RATED THERMAL POWER
e. Flow Upscale < 110% of rated flow < 113% of rated flow
3.  SOURCE RANGE MONITORS
a. Detector not full in NA NA
b. Upscale < 1.0 x 10° cps < 1.6 x 10% cps
c. Inoperative NA NA
d. Downscale x 3 cp™ 22 cpae

**May be reduced to > 0.7 cps provided the signal-to-noise ratio > 20.

'The Average Power Range Monitor Simulated Thermal Power - Upscale Flow Biased Rod B'ock setpoint varies as a function of recirculation loop drive
flow (W). AW is defined as the difference in indicated drive flow (in percent of drive flow which produces rated core flow) between tws loop and
single loop operaticn at the same core flow. AW = 0X for two loop operation. AW = BX for single loop operation.
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CONTROL ROD BLOCK INSTRUMENTAT.ON SURVEILLANCE REQUIREMENTS

CHANNEL OPERATIONAL
CHANNEL  FUNCTIONAL CHANNEL CONDITIONS FOR WHICH

IRIP FUNCTION SR L. CALIBRATION(2) SURVEILLANCE REQUIRED
1. ROD BLOCK MONITOR

a. Upscale NA SA 2 years ™

b. Inoperative NA SA NA 1o

c. Downscale NA SA 2 years ™
3

a. Simulated Thermal Powcr -

Upscale NA SA 2 years 1

b. Inoperative NA SA N By &

c. Neutron Flux - Downscale NA SA 2 years 1

d. Simulated Thermal Power -

Upscale {Setdown) NA SA 2 years 2

e. Flow - Upscale NA SA Z years 1
3. SOURCE RANGE MONITORS

a. Detector not full in WA S/U(b),w NA s 9

b. Upscale S s/u(b) W SA 2%**. 5

c. Inoperative NA S/U(b),H NA U

d. Downscale S syuib) W SA 2%%* 5
4. INTERMEDIATE RANGE MONITORS

a. Detector not full in NA S/U(b),w NA - A

b. Upscale < syuib) w SA 2, 5

c. Inoperative NA S/U(b),ﬂ NA 2 9

d. Downscale S s7u(b) w SA 2, 5
5. SCRAM DISCHARGE VOLUME

a. Water Level - High NA g R s R D™

b. Scram Trip Bypass NA R NA 2 e
6. Deleted
7. REACTOR MODE SWITCH

T POSITION NA R NA 3, 4

v



3.4.1.1 Two reactor coolant system recirculation loops shall be in operation.
APPLICABILITY: OPERATIONAL CONDITIUNS 1 and 2*.
ACTION:
a. With one reactor coolant system recirculation loop not in operation:
1. Within 4 hours:

a) Place the individual recirculation pump flow controller for the
operating recirculation pump in the Manual mode.

b) Reduce THERMAL POWER to less than or equal to €7.2% of RATED
THERMAL POWER.

¢) Limit the speed of the operating recirculation pump to less than
or equal to 75% of rated pump speed.

d) Increase the MINIMUM CRITICAL POWER RATIC (MCPR) Safety Limit to
the value for single lToop operation required by Specification
3.1.4.

e) Change the Average Power Range Monitor (APRM) Simulated Thermal '
Power - Upscale Flow Biased Scram and Rod Block Trip Setpeints !
and Allowable Values to those applicable for single recirculation
loop operation per Specifications 2.2.1 and 3.3.6. :

f) Perform Surveillance Requirement 4.4.1.1.4 if THERMAL POWER is
less than or equal to 30% of RATED (HERMAL POWER or the
recirculation loop flow in the operating loop is less than or
equal to 50% of rated loop flow.

2. Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.

b. With no reactor coolant system recirculation ioop in operation while in
OPERATIONAL CONDITION 1, immediately place the Reactor Mode Switch in the
SHUTDOWN position.

g, With no reactor coolant system recirculation loops in operation, while in
OPERATIONAL CONDITION 2, initiate measures to place the unit in at least
HOT SHUTDOWN within the next 6 hours.

*See Special Test Exception 3.10.4.
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The Reactor Protection Sistem instrumentation setpoints specified in Table
2.2.1-1 are the values at which the reactor trips are set for each parameter.
The Trip Setpoints have been selected to ensure that the reactor core and
reactor coolant system are prevented from exceeding their Safety Limits during
normal operation and design basis anticipated operational occurrences and to
assist in mitigating the consequences of accidents. Operatio. with a trip set
less conservative than its Trip Setpoint but within its specified Allowable
Value is acceptable on the basis that the difference between each Trip Setpoint
and the Allowable Value is equal to or less than the drift allowance assumed for
each trip in the safety analyses.

1. Intermediate Range Monitor, Neutron Flux - High

The IRM system consists of 8 chambers, 4 in each of the reactor trip
systems. The IRM is a 5 decade 10 range instrument. The trip setpoint of 120
divisions of scaite i< active in each of the 10 ranges. Thus as the IRM is
ranged up to accommodate the increase in power level, the trip setpoint is also
ranged up. The IRM instruments provide for overlap with both the APRM and SRM
systems,

The most significant source of reactivity changes during the power
increase is due to control rod withdrawal. In order to ensure that the IRM
provides the required protection, a range of rod withdrawal accidents have been
analyzed. The results of these analyses are in Section 158.4.1.2 of the FSAR.
The most severe case involves an initial condition in which THERMAL POWER is at
approximately 1% of RATED THERMAL POWER. Additional conservatism was taken in
this analysis by assuming the IRM channel closest to the control rod being
withdrawn is bypassed. Tho results of this analysis show that the reactor is
shutdown and peak power is limited to 21% of RATED THERMAL POWER with the peax
fuel enthalpy well below the fuel failure threshold of 170 cal/gm. Based on
this analysis, the IRM provides protection against local control rod errors and
:ontiauox;a;ithdrawal of control rods in sequence and provides backup protection

or the .

2. Average Power Range Monitor

For operation at low pressure and low flow during STARTUP, the Neutron
Flux - Upscale (Setdown) scram setting of 15% of RATED THERMAL POWER provides
adequate thermal margin between the setpoint ana the Safety Limits The margin
accommodates the anticipated maneuvers associated with power plant startup.
Effe ts of increasing pressure at zero or low void content are minor and cold
water from sources available during startup is not much colder than that already
in the system. Temperature cuefficients are small and control rod patterns are
constrained by the RWM, Of all the possible sources of reactivity input,
?ntfcrl control rod withdrawal is the most probable cause of significant power
ncrease.
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AIMITING SAFETY SYSTEM SETTINGS

BASES
REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINIS (Continued)
Average Power Range Monitor (Continued)

Because the flux distribution associated with uniform rod withdrawals does not
involve high local peaks and because several rods must be moved to change
power by a significant amount, the rate of power rise s very slow. Generally
the heat flux is near equilibrium with the fission rate. In an assumed
uniform rod withdrawal approach to the trip level, the rate of power rise is
not more than 5% of RATED THERMAL POWER per minute and the APRM system would
be more than adequate to assure shutdown before the power could exceed the
Safely Limit. The 15% Nenutron Flux - Upscale (Setdown) trip remains active
until the mode switch is placed in the Run position.

The APRM trip system is calibrated using heat balance data taken during
steady state conditions. Fission chambers provide the basic input to the
system and therefore the monitors respond directly and quickly to changes due
to transient operation. For the case of the Neutron Flux - Upscale setpoint;
i.e., for a power increase, the THERMAL POWER of the fuel will be less than
that indicated by the neutron flux due to the time constants of the heat
transfer associated with the fuel. For the Simulated Thermal Power signal, a
time constant of approximately 6 seconds is applied to the Neutron Flux signal
in order to simulate the fuel thermal transient characteristics. More
conservative Simulated Thermal Power - Upscale, Flow Biased and High Flow
Clamped maximum values are used for thesc setpoints as shown in Table 2.2.1-1.

The APRM setpoints were selected to provide adequate margin for the
Safety Limits and yet allow operating margin that reduces the possibility of
unnecessary shutdown. For single recirculation loop operation, the APRM
Simulated Thermal Power - Upscale Flow Biased setpoints are based on a AW
value of 8%. The AW value corrects for the difference in indicated drive flow
(in percentage of drive flow which produces rated core flow) between two loop
and single loop operation of the same cove flow. The Simulated Thermal
Power - Upscale High Flow Clamped setpoint is not changed due to single loop
operation as core power levels which would require changing this limit are not
achievable in a single loop configuration,

The APRM System is divided into four APRM channels and four 2-out-of-4
Trip Voter channels. Cach APRM channel provides inputs to each of the 2-out
of-4 Trip Voter channels. The four 2-out-of-4 Trip Voter channels are divided
into two groups each, with each group of two providing inputs to one RPS trip
system. The system is designed to allow one APRM channel, but no 2-out-of-4
Trip Voter channels, to be bypassed. A trip from any one un-bypassed APRM
will result in a *half-trip®" in all four 2-ou*-of-4 Trip Voter channels, but
no trip inputs to either RPS trip system. Therefore, any APRM Function 2.a,
2.b, 2.¢c, or 2.d trip from any two un-bypassed APRM channels will result in a
full trip in each of the four 2-out-of-4 Trip Voter channels, which in turn
rosults in two trip inputs into each RPS trip system.

FERMI - UNIT 2 Amendment No. 53, 9, 78,




v

LIMITING SAFETY SYSTEM SETTINGS

L ——

REACTOR PROTECTION SYSTEM INSTRUMENIATION SETPOINTS (Continued)
Average Power Range Monitor (Continued)

Three of the four APRM channels and all four of the 2-out-of-4 Trip Voter
channels are required to be OPERABLE to ensure that no single failure will
preclude a scram on a valid signal. The 2-out-of-4 Trip Voter inciudes
separate outputs to RPS for the independently voted sets of functions, each of
which is redundant (four total outputs). The 2-out-of-4 Trip Voter function
2.e must be declared inoperable if any of its functionality applicable for the
plant OPERATIONAL CONDITION is inoperable. Due to the independent voting of
APRM trips and the redundancy of nutputs, there may be conditions where the
Trip Voter function 2.e is inoperable, but trip capability for one or more of
the other APRM functions through that Trip Voter is still maintained. This
may be considered when determining the condition of the other APRM functions
resulting from partial inoperability of tnhe Trip Voter function 2.e. |In
addition, to provide adeauate coverage of the entire core, consistent with the
design bases for the APRM functions 2.a, 2.b, and Z.c, at least 20 LPRM
inputs, with at least three LPRM inputs from each of the four axial levels at
which the LPRMs are located, must be operable for each APRM channel.

3. Reactor Vessel Steam Dome Pressure - High

kigh pressure in the auclear system could cause a rupture to the nuclear
svstem process barrier resulting in the release of fission products. A
pressure inc-ease while operating will alsc tend to increase the power of the
reactor by compressing voids thus adding reactivity. The trip will quickly
reduce the neutron flux, counteracting the pressure increase. The trip
setting is slightly higher than the operating pressure to permit normal
operation without spurious trips. The setting provides for a wide margin to
the maximum allowable design pressure and takes into account the location of
the pressure measurament compared to the highest pressure that occurs in the
system during a transient. This trip setpoint is effective at low power/flow
conditions when the turbine stop valve closure trip is bypassed. For a
turbine trip under these conditions, the transient aralysis indicated an
adequate margin to the thermal hydraulic limit.
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The reactor protection system automatically initiates a reactor scram to:

a. Preserve the integrity of the fuel cladding.
b. Preserve the integrity of the reactor coolant system.

"~ Minimize the energy which must be absorbed following a loss-of-
coolant accident, and

d. Prevent inadvertent criticality.

This specification provides the limiting conditions for operation
necessary tn preserve the ability of the system to perform its intended
function even during periods when instrument channels may be out of service
because of maintenance. When necessary, one channel may be made inoperable
for brief intervals {o conduct required surveillance.

The reactor protection system is made up of two independent trip
s‘stems. There are usually four channels to monitor each parameter with two
channels in each trip system. The outputs of the channels in a trip system
are combined in a logic so that either channel will trip that trig system.
The tripp1n? of both trip systems will produce a reactor scram. The APRM
sgston is divided into four APRM channels and four 2-out-of-4 Trip Voter
channels. Each APRM channel provides inputs to each of the four 2-out-of 4
Trip Voter channels. The four 2-out-of-4 Trip Voter channels are divided into
two groups of two each, with each group of two providing inputs to one RPS
trip system. The system is designed to allow one APRM channel, but no 2-out-
of-4 Trip Voter channels, to be bypassed. Note (k) to Table 3.3.1-1 states
that the Minimum Operable channels in Table 3.3.1-1 for the APRM Functional
Units (except the 2-out-of-4 Trip Voter Functional Unit) are the total number
of APRM channels required and are not on a trip system basis. The basis for
the APRM Functional Unit 2.a, 2.b, 2.¢, and 2.d actions is to assure trip
capability within 1 hour and restore channel rcdundancy with 12 hours.

The system meets the intent of IEEE-279 for nuclear power plant protection
systems. Specified surveillance intervals and surveillance and maintenance
outa?e times have been determined in accordance with NEDC-30815P-A, *Technical
Specification Improvement Analyses for BWR Reactor Protection System,* and
NEDC-32410P-A, *Nuclear Measurement Analysis and Control Power Range Neutron
Monitor (NUMAC PRNM) Retrofit Plus Option III Stability Trip Function,” and
NEDC-32410P Supplement 1, “NUMAC PRNM Retrofit Plus Option II1 Stability Trip
Function.” The bases for the trip settings of the RPS are discussed in the
bases for Specification 2.2.1.
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3/4.3 _INSTRUMENTATION
BASES.
3/4.3.1 REACTOR PROTECTION SYSTiM INSTRUMENTATION (Continued)

The measurement of response time at the specified fraquencies provides
assurance that the protective functions asso~iated with each channel are
vompleted within the time limit assmed in the safet, .nalyses. Response time
requirements are specified in UFSAR Table 7.2-4. No credit was taken for
those channels with response times indicated as not applicable except for APRM
Simulated Thermal Power - Upscale and Neutron Flux - Upscale trip functions.
Response time may be demonstrated by any series of sequential, overlapping or
total channel test measurement, provided such tests demonstrate the total
channel response time as defined. Sensor response time verification may be
demonstrated by either (1) inplace, onsite or offsite test measurements, or
(2) utilizing replacement sensors with certified response times. For the
diqital electronic portions of the APRM Simulated Thermal Mower - Upscale and
Neutron Flux - Upscale trip functions, performance characteristics that
determine response time are checked by a combination of automatic self-test,
calibration activities, and response time tests of the 2-out-of-4 Trip Voter.
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The impact of single recirculation loop operation upon plant safety is
assessed and shows that sigglc-\oop operation is permitted at power levels up
to 67.2% of RATED THERMAL ER if the MCPR fuel cladding safety limit is
increased as noted by Specification 2.1.2. APRM Simulated Thermal Power -
Upscale Flow Biased scram and control rod block seipoints are changed as noted
in Tables 2.2.1-1 and ,.3.6-2, respectively. A time period of 4 hours is
allowed to make these changes following the establishment of single loop
operation since the need for single loop operation often cannot be
anticipated. MC!' operating limits adjustments in Specification 3.2.3 for
different plant operating situations are applicable to both single and two
recirculation loop operation.

To prevent potential contro) system osciliations from occurrin? in the
recirculation flow control system, the operating mode of the recirculation
flow control system must be restricted to the manual control mode for single-
loop operation.

Adaitionally, surveillance on the pump speed of operating recirculation
loop is imposed to exclude the possibility of excessive core internals
vibration. The surveillance on differential temperatures below 30% THERMAL
POWER or 50% rated recirculation loop flow is to prevent undue thermal stress
on vessel nozzles, recirculation pump and vessel bottom head during a power or
flow increase following extended operation in the single recirculation loop
mode.

\n inoperable jet pump is not, in itself, a sufficient reason to declare
ar culation loop inoperable, but it does, in case of a design-basis-
accd. °, increase the blowdown area and reduce the capability of reflooding
the cure; thus, the requirement for shutdown of the facility with a jet pump
inoperable. Jet pump failure can be detected by monitoring jet pump
performance on a prescribed schedule for significant degradation.

Recirculation pump speed mismatch limits are in compliance with the ECCS
LOCA analysis design criteria for two recirculation loop operation. The
limits will ensure an adequate core flow coastdown from either recirculation
lonp following a LOCA.

(n the case where the mismatch limits cannot be maintained during two
loop operatior, continued operation is permitted in a single recirculation
loop mode.

In order to prevent undue stress on the vessel nozzles and bottom head
region, the recirculation loop temperatures shall be within 50°F of each other
prior to startup of an idle loop. The loop temperature must also be within
50°F of the reactor pressure vessel coolant temperature to prevent thermal
shock to the recirculation pump and recirculation nozzles.
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