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6) Detroit Edison Letter to NRC, NRC-94-0089, 
"Detroit Edison Response to Generic Letter 94-02", 
dated September 8, 1994 

7) Licensing Topical Report NEDO-32465-A, 
"Reactor Stability Detect and Suppress Solutions 
Licensing Basis Methodology for Reload Applications", 
dated August 1996 

8) Licensing Topical Report, "Nuclear Measurement 
Analysis and Control Power Range Neutron Monitor 
(NUMAC-PRNM) Retrofit Plus Option III Stability 
Trip Function," NEDC-3241 OP-A, October 1995, 
and its Supplement 1 dated November 1997 

9) NEDO-31960-A and NEDO-31960-A Supplement 1, 
"BWR Owner's Group Long-Term Stability Solutions 
Licensing Methodology", November 1995 

Subject: Submittal of Improved Technical Specifications (ITS) Mark-Up and 
Typed Pages for the Proposed Technical Specification Change 
(License Amendment) - Oscillation Power Range Monitor Upscale 
Trip Function in the Average Power Range Monitor 

Reference 2, proposed revisions to the Fermi 2 Plant Operating License NPF-43, 
Appendix A, Technical Specifications (TS) to include provisions for enabling the 
Oscillation Power Range Monitor (OPRM) Upscale function in the Average Power 
Range Monitor (APRM). Because Fermi 2 was in the process of converting to the 
Improved Technical Specifications, Reference 2 provided the marked up pages of the 
draft ITS based on the most recent ITS conversion package submitted to the NRC.  
However, since submittal of Reference 2, conversion of ITS has been completed and 
was implemented on October 31, 1999. Therefore, Enclosure 1 provides a mark-up 
copy of the approved ITS and ITS Bases pages and a typed version of the affected 
ITS and ITS Bases pages with the proposed changes incorporated.  

Detroit Edison has evaluated the proposed Technical Specifications against the 
criteria of I OCFR50.92 and determined that no significant hazards consideration is 
involved. The significant hazards evaluation provided in Reference 2 remains valid 
for these changes.
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To support the RFO7 outage schedule, Detroit Edison requests that the NRC approve 
and issue these changes by February 1, 2000 for implementation prior to startup from 
RFO7.  

Should you have any questions or require additional information, please contact 
Mr. Norman K. Peterson of my staff at (734) 586-4258.  

Sincerely, 

Enclosure 

cc: A. J. Kugler 
A. Vegel 
NRC Resident Office 
Regional Administrator, Region III 
Supervisor, Electric Operators, 

Michigan Public Service Commission
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I, DOUGLAS R. GIPSON, do hereby affirm that the foregoing statements are based 
on facts and circumstances which are true and accurate to the best of my knowledge 
and belief.  

DOUGLAS RGIPSON 
Senior Vice President, Nuclear Generation 

On this / day of kuLI•/' 1999 before me personally 
appeared Douglas R. Gipson, being first duly sworn and says that he executed the 
foregoing as his free act and deed.

Notary Public

hvý-Lý



ENCLOSURE 1 TO 
NRC-99-0102 

FERMI 2 
NRC DOCKET NO. 50-341 

OPERATING LICENSE NPF-43 

REQUEST TO REVISE TECHNICAL SPECIFICATIONS 
FOR THE OSCILLATION POWER RANGE MONITOR UPSCALE TRIP FUNCTION 

IN THE AVERAGE POWER RANGE MONITOR 

Attached are mark-ups of the existing Improved Technical Specifications (ITS), indicating the 
proposed changes (Part 1) and a typed version of ITS incorporating the proposed changes with a 
list of included pages (Part 2).



ENCLOSURE 1 - PART 1 TO 
NRC-99-0102 

PROPOSED IMPROVED TECHNICAL SPECIFICATION MARK-UP PAGES 

INCLUDED PAGES: 

3.3-1 
3.3-2 
3.3-3 

[insert for Page 3.3-3] 
3.3-7 

[insert for Page 3.3-7] 
3.3-9 

[insert for Page 3.3-9] 
3.4-1 
3.4-2 
3.4-3 
3.4-4 

B 3.3.1.1-7 
[inserts for Page B 3.3.1.1-7] 

B 3.3.1.1-11 
[inserts for Page B 3.3.1.1-11] 

B 3.3.1.1-21 
B 3.3.1.1-23 
B 3.3.1.1-24 
B 3.3.1.1-25 

[insert for Page B 3.3.1.1-25] 
B 3.3.1.1-31 
B 3.3.1.1-34 

[insert for Page B 3.3.1.1-34] 
B 3.3.1.1-35 

[insert for Page B 3.3.1.1-35] 
B 3.4.1-2 
B 3.4.1-4 
B 3.4.1-6 
B 3.4.1-7 
B 3.4.1-8 
B 3.4.1-9 

B 3.4.1-10



RPS Instrumentation 

3.3 INSTRUMENTATION 

3.3.1.1 Reactor Protection System (RPS) Instrimentation 

LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-2 
shall be OPERABLE.  

APPLICABILITY: According to Table 3.3.1.1-1.  

ACTIONS 

.....................--------- NOTE------------------Separate Condition entry is allowed for each channel.  
..............................................................................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Place channel in 12 hours 
channels inoperable, trip.  

OR 

A.2 - -------- NOTE ........  

Not applicable for 
Functions 2.a. 2.b 

Place associated trip 12 hours 
system in trip.  

(continued) 

FERM~i UNIT 2
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RPS Instrumentation 
3.3.1.-

ACTIONS (continued) 
CONDITION JREOUIRED ACTION COMPLEE'TION TIME 

-. -------... NOTE --------- B.1 Place channel in one 6 hours 
Not applicable for trip system in trip.  
Functln 2.a. 2.b 

2.c 2. d OR ...- ..----..- .-- ZL T I 

B.2 Place one trip system 6 hours One or more Functions in trip.  
with one or more 
required channels 
inoperable in both 
trip systems.  

C. One or more Functions C.1 Restore RPS trip 1 hour 
with RPS trip capability.  
caDability not 
maintained.  

D. Required Action and D.1 Enter the Condition Immediately associated Completion referenced in Time of Condition A. Table 3.3.1.1-1 for B. or C not met. the channel.  

E. As required by E.1 Reduce THERMAL POWER 4 hours Required Action D.1 to < 30%, RTP.  
and referenced in 
Table 3.3.1.1-I.  

F. As reQuired by F.1 Be in MODE 2. 6 hours 
Reauired Action D.1 
and referenced in 
Table 3.3.1.1-1.  

(continued) 

FERM7ý -UNIT 2
Amendment No. 134
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 
CONDITION REOUIRED ACTION COMPLETION TIME 

G. As required by G.1 Be in MODE 3. 12 hours 
Required Action D.1 
and referenced in 
Table 3.3.1.1-1.  

Li 

H. As required by H.1 Isolate all main 12 hours 
Requi red Acti on D. 1 steam lines.  
and referenced in II 
Table 3.3.1.1-1. OR 

H.2 Be in MODE 3. 12 hours 

1. As required by 1.1 Initiate action to Immediately 
pa "i rarl A l-+-i n I • I Immediately

.q .V, fuTlly insert all and referenced in insertable control 
Table 3.3.1.1-1. rods in core cells 

containing one or 
more fuel assemblies.

FERMI - UNIT 2
Amendment No. 134
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Insert A

J. As required by 
Required Action D.1 
and referenced in 
Table 3.3.1.1-1.

J.1 Initiate alternate 
method to detect 
and suppress 
thermal hydraulic 
instability 
oscillations.  

AND 

--------- NOTE --------------
LCO 3.0.4 is not applicable.

J.2 Restore required 
channels to 
OPERABLE.

12 hours 

120 days

K. Required Action and K.1 Reduce THERMAL 4 hours 
associated POWER to <25% 
Completion Time of RTP.  
Condition J not met.



RPS Instrumentation

SURVEILLANCE REOUIREMENTS (continued)

SURVEILLANCE FREOUENCY 

SR 3.3.1.1.17 .................. NOTES ..................  
I. Neutron detectors are excluded.  

2. For Functions 3 and 4 channel sensor 
response times are not required to be 
measured.  

3. For Function 5 "n" equals 4 channels 
for the purpose of determining the 
STAGGERED TEST BASIS Frequency.  

.........................................  

Verify the RPS RESPONSE TIME is within 18 months on a 
limits. STAGGERED TEST 

BASIS

SR 3.3.1.1.18 .. . ................ NOTE ...................  
Neutron detectors are excluded.

Perform CHANNEL CALIBRATION. 24 months

SR 3.3.1.1.19 Perform LOGIC SYSTEM FUNCTIONAL TEST.

FERMI UNIT 2

24 months

3.3-7 Amenament No. 134



Insert B

SR 3.3.1.1.20 Verify OPRM is not bypassed when APRM 24 months 
Simulated Thermal Power is > 28% and 
recirculation drive flow is <60% of rated 
recirculation drive flow.



RPS Instrumentatior 
3-3..1.1

Table 3.3.1.1.1 (Cage 2 of 3) 
Reactor Protection System Instrumentation

APPLICABLE 
NODES OR 

OTHER 
SPECIFIED FUJNCTION CONDMTO(S

CONDrTIoWS SYSTEM ACTION D.1 REOUIRE�ENTS VALUE

REOUIRED 
CIkNNELS 
PER TRIP SYSTEM

CONDITIONS 
REFERENCED 

FROM 
REUIRED AC:TION D.1 SURVEILLANCE REOUIREMENTS,

2. Average Power Range 
Monitors (continued) 

c. Neutron 
Flux - Upscale 

d. Inop

e. 2-out-of-4 Voter

1.2 

1.2

3 (c) 

3 (c)

2

3. Reactor Vessel Steam 1.2 2 
Dome Pressure - High 

4. Reactor Vessel Water 1.2 2 
Level - Low. Level 3 

E. Main Steam Isolation 1 8 
Valve - Closure 

6. Main Steam Line 1.2 
Radiation - High 

7 Drywell Pressure - high 1.2 2

F SR 
SR 
SR 
SR 

SR 
G SR

G qS 
Si 
S; 

SI 

SF 
SF 
SR 

SR 

SR 
SR 
SR 
SR 

SR SR 
F SR 

SR 
SR 
SR SR 

H SR 
SR 
SR 

SR 
SR 
SR 
SR 
SR

3.3.1.1.2 
3 .3 .1.1.3 
3 .3 .1.1.8 
3.3.1.2.12 
3.3.1.1.18 

3.3.1.1.12

1 3.3.1.1.2 
R 3.3.1.1.12 

3.3.1.1.17 
Z 3.3.1.1.19 

Z 3.3.1.1.1 
t 3.3.1.1.9 

3.3.1.1.10 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.17 

3.3.1.1.9 
3.3.1.1.9 
3.3.1.1.10 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.97 

3.3.1.1.9 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.17 

3.3.1.1.9 
3.3.1.1..9 
3.3.1.1.14 
3.3.1.1.15 

3.3.1.1.9 
3.3.1.1.10 
3.3.1.1.14 
3.3.1.1.15

z 120: RTP 

NA

NA

11113 psig 

1 271.9 inches 

S121 closed

z 3.6 X full 
power 
bacKground

S1.88 psig

(continued)

inDuts to both trip systems.

FER - UNIT 2 3.3-9 Amnenament No. 134
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Insert C

f. OPRM Upscale >25% 
RTP

3 (c) SR 3.3.1.1.2 
SR 3.3.1.1.8 
SR 3.3.1.1.12 
SR 3.3.1.1.18 
SR 3.3.1.1.20

NA



Recirculation Loops Operating 
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 Recirculation Loops Operating

LCO 3.4.1

Two recirculation loops 
jet pump flows shall be 

OR.

with matched recirculation loop 
in operation:

One recirculation loop may be in operation provided the 
following limits are applied when the associated LCO is 
applicable:

1. LCO 3.2.1. "AVERAGE PLANAR LINEAR HEAT GENERATION 
RATE (APLHGR)." single loop operation limits 
specified in the COLR: 

2. LCO 3.2.2. "MINIMUM CRITICAL POWER RATIO (MCPR)." single loop operation limits specified in the COLR: 

3. LCO 3.3.1.1, "Reactor Protection System (RPS) Instrumentation." Function 2.b (Average Power Range Monitors Simulated Thermal Power- Upscale) Allowable Value of Table 3.3.1.1-1 is reset for single loop 
operation, when in MODE 1: and 

4. THERMAL POWER is s 67.2* RTP.  
............................ NOTE......................  
Application of the required limitations for single loop operation may be delayed for up to 4 hours after transition from two recirculation loop operations to single 
recirculation loop operation.  
............................----------------

APPLICABILITY: MODES I and 2.

FERMI - UNIT 2
3.4-1 Amendment No. 134



Recirculation Loops Operating 
3.4.:

ACTIONS 

CONDITION REQUIRED ATI'ION COMPLETION TIME

I A.1

(continued)

FERM: -UNIT 2
Amenament No. 134
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3.4-2
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Recirculation Loops Operating 
3.4.1

(continued)
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Recirculation LOOPS Operating 
3.4.:

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

........................ NOTE - --------------
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.  
............ ..............................

Verify recirculation loop jet pump flow 
mismatch with both recirculation loops in 
operation is: 

a. s 101 of rated core flow when 
operating at < 70Z of rated core flow: 
and 

b. s 54' of rated core flow when operating 
at z 70Z of rated core flow.

FERMI - UNIT 2

24 hours

3.4-4 Amendment No. 134

SR 3.4..

24 

hours



RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) 

Average Power Range Monitor 

The APR• channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The APRM channels receive input 
signals from the local power range monitors (LPRMs) within the reactor core to provide an indication of the power distribution and local power changes. The APRM channels average these LPRM signals to provide a continuous 
indication of average reactor power from a few percent to 

AbO greater than RTP.  

SThe APRM System is divided into 4 APRM channels and 4 2-outof-4 voter channels. Each APRM channel provides inputs to each of the four voter channels. The four voter channels are divided into two groups of two each, with each group of two providing inputs to one RPS trip system. The APRM System is designed to allow one APRM channel, but no voter channels, RI-.,CE to be bypassed. A trip from any one unbypassed APRM will wm.4 result in a "half-trip" in all four voter.channels, but no 5: 
trip inputs to either RPS trip system. W-rip from any two unbypassed APRM channels will result in a full-trip in each of the four voter channels, which in turn results in two 0trip inputs into each RPS trip logic channel (Al, A2, B1, 
and B2).&Three of the four APRM channels and all four of the voter channels are required to be OPERABLE to ensure that no single failure will preclude a scram on a valid signal. In addition, to provide adequate coverage of the entire core, consistent with the design bases for APRM Functions 2.a, 2.b, and 2.c, at least 20 LPRM inputs, with at least three LPRM inputs from each of the four axial levels at which the 

(A ;0-0LPRMs are located, are required for-each APRM channel.

2.a. Average Power Range Monitor Neutron Flux--Upscale 
•Setd own) 

For operation at low power (i.e., MODE 2), the Average Power Range Monitor Neutron Flux-Upscale (Setdown) Function is capable of generating a trip signal that prevents fuel damage resulting from abnormal operating transients in this power range. For most operation at low power levels, the Average Power Range Monitor Neutron Flux-Upscale (Setdown) Function will provide a secondary scram to the Intermediate 
Range Monitor Neutron Flux-High Function because of the relative setpoints. With the IRMs at Range 9 or 10, it is possible that the Average Power Range Monitor Neutron 

FERMI UNIT 2 I
. Revision 0



Insert D

Each APRM also includes an Oscillation Power Range Monitor (OPRM) Upscale 
Function which monitors small groups of LPRM signals to detect thermal-hydraulic 
instabilities.  

Insert E 

APRM trip functions 2.a, 2.b, 2.c, and 2.d are voted independently from OPRM 
Upscale Function 2.f. Therefore, any Function 2.a, 2.b, 2.c. or 2.d 

Insert F 

Similarly, a Function 2.f trip from any two unbypassed APRM channels will result in 
a full trip from each of the four voter channels.  

Insert G 

For the OPRM Upscale Function 2.f, LPRMs are assigned to cells of 4 detectors, 
with a tvotal of 30 cells assigned to each APRM channel. A minimum of 21 cells per 
channel, each with a minimum of 2 LPRMs per cell, must be OPERABLE for the 
OPRM Upscale Function 2.f to be OPERABLE. The OPRM Upscale Trip Setpoint 
limits are calculated in accordance with methodologies outlined in Reference 16.



RPS Instrumentation 
B 3.3.1.1

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) 

There is no Allowable Value for this Function.  

This Function is required to be OPERABLE in the MODES where 
the APRM Functions are required.  

2.e. 2-out-of-4 Voter

The 2-out-of-4 Voter Function provides the interface between 
the APRM Functionstand the final RPS trip system logic. As 
such, it is required to be OPERABLE in the MODES where the 
APRM Functions are required and is necessary to support the 
safety analysis applicable to each of those Functions.  
Therefore, the 2-out-of-4 Voter Function is required to be 
OPERABLE in MODES I and 2.

Both voter channels in each trip system (all four voter 
channels) are required to be OPERABLE. Each voter channel 
also includes self-diagnostic functions. If any voter 
channel detects a critical fault in its own processing, an 
Inop trip is issued from Wt voter channel tg -Je 
associated trip system-fiie-ou,

AA There is no Allowable Value for this Function.

FERMI - UNIT 2 B 3.3.1.1-11 Revision 0



Insert H 

, including the OPRM Upscale Function, 

Insert I 

The 2-out-of-4 Voter Function votes APRM Functions 2.a, 2.b, 2.c. and 2.d 
independently of Function 2.f. The voter also includes separate outputs to RPS for 
the two independently voted sets of Functions, each of which is redundant (four total 
outputs). The voter Function 2.e must be declared inoperable if any of its 
functionality is inoperable. However, due to the independent voting of APRM trips.  
and the redundancy of outputs, there may be conditions where the voter Function 2.e 
is inoperable, but trip capability for one or more of the other APRM Functions 
through that voter is still maintained. This may be considered when determining the 
condition of other APRM Functions resulting from partial inoperability of the Voter 
Function 2.e.



Insert j

2.f. Oscillation Power Range Monitor (OPRM) Upscale 

The OPRM Upscale Function provides compliance with GDC 10 and GDC 
12, thereby providing protection from exceeding the fuel MCPR safety limit 
(SL) due to anticipated thermal-hydraulic power oscillations.  

References 14, 15, and 16 describe three algorithms for detecting thermal
hydraulic instability related neutron flux oscillations: the period based 
detection algorithm, the amplitude based algorithm, and the growth rate based 
algorithm. All three are implemented in the OPRM Upscale Function, but the 
safety analysis takes credit only for the period based detection algorithm. The 
remaining algorithms provide defense in depth and additional protection 
against unanticipated oscillations. OPRM Upscale Function OPERABILITY 
for Technical Specification purposes is based only on the period based 
detection algorithm.  

The OPRM Upscale Function receives input signals from the local power 
range monitors (LPRMs) within the reactor core, which are combined into 
cells for evaluation by the OPRM algorithms.  

The OPRM Upscale Function is required to be OPERABLE when the plant is 
at >25% RTP, the region of power-flow operation where anticipated events 
could lead to thermal-hydraulic instability and related neutron flux 
oscillations. Within this region, the automatic trip is enabled when 
THERMAL POWER, as indicated by the APRM Simulated Thermal Power, 
is >28% RTP and recirculation drive flow is <60% of rated flow, the 
operating region where actual thermal-hydraulic oscillations may occur. The 
lower bound, 25% RTP, is chosen to provide margin in the unlikely event of 
a power increase transient that could occur without operator action while the 
plant is operating below the 28% automatic OPRM Upscale trip enable point.  

An OPRM Upscale trip function trip is issued from an APRM channel when 
the period based detection algorithm in that channel detects oscillatory 
changes in the neutron flux, indicated by the combined signals of the LPRM 
detectors in a cell, with the period confirmations and relative cell amplitude 
exceeding specified setpoints. One or more cells in a channel exceeding the 
trip conditions will result in a channel trip. An OPRM Upscale trip is also 
issued from the channel if either the growth rate or amplitude based 
algorithms detect growing oscillatory changes in the neutron flux for one or 
more cells in that channel.  

Three of the four channels are required to be operable. Each channel is 
capable of detecting thermal-hydraulic instabilities, by detecting the related



neutron flux oscillations, and issuing a trip signal before the MCPR SL is 
exceeded. There is no allowable value for this function. The OPRM Upscale 
Trip Setpoint limits are calculated in accordance with methodologies outlined 
in Reference 16.



RPS Instrumentation 
B 3.3.1.1

BASES 

ACTIONS (continued1

FERMI - UNIT 2

• ....... ,win

A.1I and A. 2 9 13,1 A 17) 

Because of the diversity of sensor available to provide 
trip signals and the redundanc the RPS design, an 
allowable out of service im f 12 hours has been shown to 
be acceptable (Refs. 9 to permit restoration of any 
inoperable channel to OP E LE status. However, this out of 
service time is only acceptable provided the associated 
Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions B.1, B.2, and C.1 Bases). If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel or the 
associated trip system must be placed in the tripped 
condition per Required Actions A.1 and A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 
would result in a full scram), Condition D must be entered 
and its Required Action taken.  

As noted, Required Action s not applicable for APRM 
Functions 2.a, 2.b, 2.c, Inoperability of one 
required APRM channel affecits oth trip systems; thus, 
Required Action A.1 must be satisfied. This is the only 
action (other than restoring OPERABILITY) that will restore 
capability to accommodate a single failure. Inoperability 
of more than one required APRM channel of the same trip 
function results in loss of trip capability and entry into 
Condition C, as well as entry into Condition A for each 
channel.  

B 3.3.1.1-21 Revision 0



RPS Instrumentation 
B 3.3.1.1

BASES 

ACTIONS (continued)

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram), Condition D must be 
entered and its Required Action taken.  

As noted, Condit'j g...•s no plicable for APRM Functions 
2.a, 2.b, 2.c, Inoperability of an APRM channel 
affects both trip systems and is not associated with a 
specific trip system, as are the APRM 2-out-of-4 voter and 
other non-APRM channels for which Condition B applies. For 
an inoperable APRM channel, Required Action A.1 must be 
satisfied, and is the only action (other than restoring 
OPERABILITY) that will restore capability to accommodate a 
single failure. Inoperability of a Function in more than 
one required APRM channel results in loss of trip capability 
and entry into Condition C, as well as entry into Condition 
A for each channel. Because Conditions A and C provide 
Required Actions that are appropri or the inoperability 
of APRM Functions 2.a, 2.b, 2.c, . and these 
Functions are not associated with peci ic trip systems as 
are the APRM 2-out-of-4 voter and other non-APRM channels, 
Condition B does not apply.  

C.] 

Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function 
result in the Function not maintaining RPS trip capability.  
A Function is considered to be maintaining RPS trip 
capability when sufficient channels are OPERABLE or in trip 
(or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given 
Function on a valid signal. For the typical Function with 
one-out-of-two taken twice logic and the IRM and APRM 
Functions, this would require both trip systems to have one 
channel OPERABLE or in trip (or the associated trip system 
in trip). For Function 5 (Main Steam Isolation 
Valve-Closure), this would require both trip systems to have 
each channel associated with the MSIVs in three main steam 
lines (not necessarily the same main steam lines for both 
trip systems) OPERABLE or in trip (or the associated trip 
system in trip).

FERMI - UNIT 2 B 3.3.1.1-23 Revision 0



RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS (continued) 

For Function 8 (Turbine Stop Valve-Closure), this would 
require both trip systems to have three channels, each 
OPERABLE or in trip (or the associated trip system in trip).  

The Completion Time is intended to allow the operator time 
to evaluate, and repair or place in trip any discovered 
inoperabilities that result in a loss of RPS trip 
OPERABILITY. The 1 Kour Completion Time is acceptable 
because it minimizes risk while allowing time for 
restoration or tripping of channels.  

D.1 

Required Action D.1 directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
Condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Action 
of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the appropriate subsequent 
Condition.  

E.1. F.1. G.I, H.I. H.2 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. Alternately, for Condition H, the MSLs 
may be isolated (Required Action H.1), and, if allowed 
(i.e., plant safety analysis and minimal steam flow in 

MODE 2 allows operation with the MSLs isolated), operation 
with the MSLs isolated may continue. Isolating the MSLs 
conservatively accomplishes the safety function of the 
inoperable channel. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Time of Required0KOA,-•I- consistent 
with the Completion Time provide "MINIMUM 
CRITICAL POWER RATIO (MCPR)."-
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RPS Instrumentation 
B 3.3.1.1

BASES 

ACTIONS (continued) 

I.1 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel assemblies are fully inserted.  

a ser4-

SURVEILLANCE 
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS 
instrumentation Function are located in the SRs column of 
Table 3.3.1.1-1.  

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. For the case of the APRM Functions 2.a, 2.b, 
2.c, and 2.d, RPS trip capability is maintained with any two 
OPERABLE APRMs remaining. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken.  
This Note is based on the reliability analysis (Ref. g) 
assumption of the average time required to perform channel 
Surveillance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that the RPS will trip when necessary.  

SR 3.3.1.1.1 and SR 3.3.1.1.2 

Performance of the CHANNEL CHECK once every 12 hours or once 
every 24 hours ensures that a gross failure of 
instrumentation has not occurred. A CHANNEL CHECK is 
normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring
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J._I 

If OPRM Upscale trip capability is not maintained, Condition J exists. References 
13 and 17 justified use of alternate methods to detect and suppress oscillations for a 
limited period of time. The alternate methods are procedurally established consistent 
with the guidelines identified in References 18 and 19 requiring manual operator 
action to scram the plant if certain predefined events occur. The 12 hour allowed 
action time is based on engineering judgment to allow orderly transition to the 
alternate methods while limiting the period of time during which no automatic or 
alternate detect and suppress trip capability is formally in place. Based on the small 
probability of an instability event occurring at all, the 12 hours is judged to be 
reasonable.  

J.2 

The alternate method to detect and suppress oscillations implemented in accordance 
with J.I was evaluated (References 13 and 17) based on use up to 120 days only.  
The evaluation, based on engineering judgment, concluded that the likelihood of an 
instability event that could not be adequately handled by the alternate methods during 
this 120 day period was negligibly small. The 120 day period is intended to be an 
outside limit to allow for the case where design changes or extensive analysis might 
be required to understand or correct some unanticipated characteristic of the 
instability detection algorithms or equipment. This action is not intended and was 
not evaluated as a routine alternative to returning failed or inoperable equipment to 
OPERABLE status. Correction of routine equipment failure or inoperability is 
expected to normally be accomplished within the completion times allowed for 
Actions for Condition A.  

A note is provided to indicate that LCO 3.0.4 is not applicable. The intent of that 
note is to allow plant startup while operating within the 120-day completion time for 
action J.2. The primary purpose of this exclusion is to allow an orderly completion 
of design and verification activities without undue impact on plant operation in the 
event of a required design change to the OPRM function as described in the 
paragraph above. It is not intended as an alternative to restoring inoperable 
equipment to OPERABLE status in a timely manner.



RPS Instrumentation 
B 3.3.1.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

The Frequency of SR 3.3.1.1.11 is based upon a 184 day 
calibration interval in the determination of the magnitude 
of equipment drift in the setpoint analysis. The Frequency 
of SR 3.3.1.1.14 is based upon z 18 month calibration 
interval in the determination of the magnitude of equipment 
drift in the setpoint analysis.  

SR 3.3.1.1.12 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. For the APRM Functions, this test 
supplements the automatic self-test functions that operate 
continuously in the APRM and voter channels. The APRM CHANNEL FUNCTIONAL TEST covers the APRM channels (including 
for Function 2.b only, the recirculation flow input function 
excluding the flow transmitter), the 2-out-of-4 voter 
channels, and the interface connections to the RPS trip 
systems from the voter channels. Any setpoint adjustment 
shall be consistent with the assumptions of the current 
plant specific setpoint methodology. The 184 day Frequency 

SR 3.3.L1.12 is based on the reliability analysis of (RL04e*encS (NOTE: The actual voting logic of the 2-out
-13 of-4 voter channels is tested as part of SR 3.3.1.1.19.) 

For Function 2.a, a Note that requires this SR to be 
performed within 12 hours of entering MODE 2 from MODE I is 
provided. Testing of the MODE 2 APRM Function cannot be 
performed in MODE 1 without utilizing jumpers or lifted 
leads. This Note allows entry into MODE 2 from MODE I if the 
associated Frequency is not met per SR 3.0.2.  

SR 3.3.1.1.15 and SR 3.3.1.1.19 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control rods 
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 
overlaps this Surveillance to provide complete testing of arI 0 NM 
the assumed safety function. For the 2-out-of-4 Voter Function, the LSFT includes simulating APRM trip con 1 ions
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 logic in the voter channels.
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RPS Instrumentation 
B 3.3.1.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.3.1.1.18 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations consistent with the plant specific setpoint 
methodology. For the APRM Simulated Thermal Power - Upscale 
Function, this SR also includes calibrating the associated 
recirculation loop flow channel.  

SR 3.3.1.1.18 is modified by a Note that states that neutron 
detectors are excluded from CHANNEL CALIBRATION because they 
are passive devices, with minimal drift, and because of the 
difficulty of simulating a meaningful signal. Changes in 
neutron detector sensitivity are compensated for by 
performing the 7 day calorimetric calibration (SR 3.3.1.1.3) 
and the 1000 MWD/T LPRM calibration against the TIPs 
(SR 3.3.1.1.8).  

The Frequency of SR 3.3.1.1.18 is based upon 24 month 
calibration interval in the determination of the magnitude of equipment drift in the setpoint analysis.  

REFERENCES 1. UFSAR, Figure 7.2-2.  

2. UFSAR, Section 15.4.1.2.  

3. NEDO-23842, "Continuous Control Rod Withdrawal in the 
Startup Range," April 18, 1978.  

4. UFSAR, Section 5.2.2.3.  

5. UFSAR, Section 15.4.9.  

6. UFSAR, Section 6.3.3.  

7. UFSAR, Chapter 15.  

8. P. Check (NRC) letter to G. Lainas (NRC), "BWR Scram 
Discharge System Safety Evaluation," December 1, 1980.  
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SR 3.3.1.1.20 

This SR ensures that scrams initiated from the OPRM Upscale Function (Function 
2.f) will not be inadvertently bypassed when THERMAL POWER. as indicated by 
the APRM Simulated Thermal Power, is >28% RTP and recirculation drive flow is 
<60% rated flow. This normally involves confirming the bypass setpoints. The 
bypass setpoint values are considered to be nominal values as discussed in Reference 
20, and have been adjusted for power uprate. The surveillance ensures that the 
OPRM Upscale Function is enabled (not bypassed) for the correct values of APRM 
Simulated Thermal Power and recirculation drive flow.  

If any bypass setpoint is nonconservative (i.e., the OPRM Upscale Function is 
bypassed when APRM Simulated Thermal Power >28% and recirculation drive flow 
<60% rated), then the affected channel is considered inoperable for the OPRM 
Upscale Function. Alternatively, the bypass setpoint may be adjusted to place the 
channel in a conservative condition (unbypassed). If placed in the unbypassed 
condition, this SR is met and the channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment and reliability of the 
components.



RPS Instrumentati on 
B 3.3.1.1

BASES 

REFERENCES (continued)

9. NEDO-30851-P-A , 
Analyses for BWR 
March 1988.

"Technical Specification Improvement 
Reactor Protection System,"

10. UFSAR, Table 7.2-4.  

11. NEDC-31336, -Class III, October 1986, General Electric 
Instrument Setpoint Methodology." 

12. NEDO-32291, "System Analyses for Elimination of 
Selected Response Time Testing Requirements," January 
1994; and Fermi-2 SER for Amendment 111, dated April 
18, 1997.  

13. NEDC-32410P-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) 
Retrofit Plus 0 tion III StabilityTrp Function," 
October
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14. NEDO-31960-A, "BWR Owners' Group Long-Term Stability Solutions 
Licensing Methodology," November 1995.  

15. NEDO-31960-A, Supplement 1, "BWR Owners' Group Long-Term Stability 
Solutions Licensing Methodology," November 1995.  

16. NEDO-32465-A, "Reactor Stability Detect and Suppress Solutions Licensing 
Basis Methodology for Reload Applications," August 1996.  

17. NEDC-3240 OP-A, Supplement 1, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus 
Option III Stability Trip Function," November 1997.  

18. Letter, L. A. England (BWROG) to M. J. Virgilio, "BWR Owners' Group 
Guidelines for Stability Interim Corrective Action," June 6, 1994.  

19. 'NRC Generic Letter 94-02, "Long-Term Solutions and Upgrade of Interim 
Operating Recommendations for Thermal Hydraulic Instabilities in Boiling 
Water Reactors," July 1994.  

20. BWROG Letter 96113, Kevin P. Donovan (BWROG) to L. E. Phillips 
(NRC), "Guidelines for Stability Option III 'Enable Region' (TAC 
M92882)," dated September 17, 1996.



Recirculation Loops Operating 
B 3.4.1

BASES 

BACKGROUND (continued)

begins to boil, creating steam voids within the
that continue until the coolant exits the core. Because of 
reduced moderation, the steam voiding introduces negative 
reactivity that must be compensated for to maintain or to 
increase reactor power. The recirculation flow control 
system allows operators to increase recirculation flow and 
sweep some of the voids from the fuel channel, overcoming 
the negative reactivity void effect. Thus, the reason for 
having variable recirculation flow is to compensate for 
reactivity effects of boiling over a wide range of power 
generation without having to move control rods and disturb 
desirable flux patterns.  

Each recirculation loop is manually started from the control 
room. The MG set provides regulation of individual 
recirculation loop drive flows. The flow in each loop is 
manually controlled within limits established by the 
recirculation speed control system.

FERMI - UNIT 2 B 3.4.1-2
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Recirculation Loops Operating 
B 3.4.1 

BASES 

APPLICABLE SAFETY ANALYSIS (continued) 

core flow. The APLHGR and MCPR setpoints for single loop 
operation are specified in the COLR. The APRM Simulated 
Thermal Power - Upscale setpoint is in LCO 3.3.1.1, "Reactor 
Protection System (RPS) Instrumentation." 

st * uit e neesa to v reas na ble asur 1ce / 

Recirculation loops operating satisfies Criterion 2 of 10 
CFR 5 0.36(c)(2)(ii).  

LCO Two recirculation loops are required to be in operation with the flows matched within the limits specified in 
S S to ensure that during a LOCA caused by a break of e piping of one recirculation loop the assumptions of the C a al sis are satisfied. With the limits specified in 

not met, the recirculation loop with the lower flow mus be considered not in operation. With only one recirculation loop in operation, modifications to the required APLHGR limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)'), MCPR limits (LCO 3.2.2, "NMINIMUM CRITICAL POWER RATIO (MCPR)"), APRM Simulated 
Thermal Power-Upscale setpoint (LCO 3.3.1.1) and limitation on THERMAL POWER may be applied to allow continued operation consistent with the assumptions of the safety analysis.  

Ope ati s t t ibi cor the al- ydr lic ns bi ty ar no per itt . diti nall , i ord t avod 
te ial ow osc' lat' ns e t th mal ydr uli 

gos anere o t Sa" d xiv re onJ 
nd re/ efir d by j~ase~ Fig re 3.4 - I 

A Note is provided to allow 4 hours following the transition 
to single loop operation from two loop operation to establish the applicable limitations in accordance with the single loop analysis. The 4 hour period is sufficient to make the adjustment given the relatively small change.  required. This transition only results in applying the new single-loop allowable values to APRM OPERABILITY. Any ARPM 
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Recirculation Loops Operating 
B 3.4.1 

BASES 

ACTIONS (continued) 

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large flow mismatches occur, low flow or reverse flow can occur in the low flow loop jet pumps, causing vibration of the jet pumps. If zero or reverse flow is detected, the condition should be alleviated by changing pump speeds to re-establish forward flow or by tripping the pump.  

c l crea so by esor of aln r aul a 

Sith no re ircuaio loop in opertio ien ginD note pant mutbe borouh rto ae MOD in which th Lpoe ntilp 

ap ll o a hiev e this s must biaeb g 
oop are no reu ed o n ou ee the "E 
r ircuationt loop ser on ca ora c e flow . crealw 

ComAleti n BT o hust ised a Nontl at ooreclrud g co lo atret s.yet fannie re .r(ula• * 

exP rene, by re a M e 3 from Mt o odimitei in an 
or d rly mane and ans g pd not sUpport iel FE U of tto r tore ratio outsi the 

With no recirculation loops in operation in MODE r,• ,the 
plant must be brought to a MODE in which the LCO does not apply. To achieve this status, the plant must be brought to MO)DE 3 within•hus In this condition, the recirculation 

ooops are ntrequired to be operating because of the 
~reduced severity of DBAs and minimal dependence on the I 2 recirculation loop coastdown characteristics. The allowed Completion Time of hours is reasonable, based on operating 

experience, to reah MODE 3 from MOD conditions in an orderly manner and without challenging pat systems.  
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Recirculation Loops Operating 
B 3.4.1

BASES 

ACTIONS (continued)

SURVEILLANCE SR .4.1 
REQUIREMENTS
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Recirculation Loops Operating 
B 3.4.1

BASES 

SURVEILLANCE REQUIREMENTS (continued)

This SR ensures the recirculation loops are within the allowable limits for mismatch. At low core flow (i.e., < 70% of rated core flow), the MCPR requirements provide larger margins to the fuel cladding integrity Safety Limit such that the potential adverse effect of early boiling transition during a LOCA is reduced. A larger flow mismatch can therefore be allowed when core flow is < 70% of rated core flow. The recirculation loop jet pump flow, as used in this Surveillance, is the summation of the flows from all of the jet pumps associated with a single recirculation loop.  
The mismatch is measured in terms of percent of rated core flow. If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered "not in operationu. The SR is not required when both loops are not in operation since the mismatch limits are meaningless during single loop or natural circulation operation. The Surveillance must be performed within 24 hours after both loops are in operation. The 24 hour Frequency is consistent with the Surveillance Frequency for jet pump OPERABILITY verification and has been shown by operating experience to be adequate to detect off normal jet pump loop flows in a 
timely manner.  

FERMI -UNIT 2 R IA
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Recirculation Loops Operating 
B 3.4.1

BASES

REFERENCES 1. UFSAR, Section 6.3.3.

2. NEDE-23785-P-A, "SAFER/GESTR Models for the Evaluation 
of the Loss-of-Coolant Accident," Revision 1, October 
1984.  

3. MDE-56-0386, 'Fermi 2 Single Loop Operation Analysis," 
Rev. 1, April 1987, and NEDC-32313-P, "Enrico Fermi 
Energy Center Unit 2 Single-Loop Operation," September 
1994.
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B 3.4.1

BASES
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RPS Instrumentation 
3.3.1.1

3.3 INSTRUMENTATION 

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1 
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1.1-1.  

ACTIONS 

-.-- .--.-. . . . . . ..-------------------- NOTE ------------------------------------
Separate Condition entry is allowed for each channel.  
............. ............-----------------------------------------------------

CONDITION 

A. One or more required 
channels inoperable.

REQUIRED ACTION COMPLETION TIME
-- I 4

A.1 Place channel in 
trip.

OR

A.2 ---------.NOTE ........  
Not applicable for 
Functions 2.a, 2.b, 
2.c, 2.d, and 2.f.  

Place associated trip 
system in trip.

12 hours 

12 hours

I _________________

(continued)
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

B. --------- NOTE --------- B.1 Place channel in one 6 hours 
Not applicable for trip system in trip.  
Functions 2.a, 2.b, 
2.c, 2.d, and 2.f. OR 

B.2 Place one trip system 6 hours 
One or more Functions in trip.  
with one or more 
required channels 
inoperable in both 
trip systems.  

C. One or more Functions C.1 Restore RPS trip 1 hour 
with RPS trip capability.  
capability not 
maintained.  

D. Required Action and D.1 Enter the Condition Immediately 
associated Completion referenced in 
Time of Condition A, Table 3.3.1.1-1 for 
B, or C not met. the channel.  

E. As required by E.1 Reduce THERMAL POWER 4 hours 
Required Action D.1 to < 30% RTP.  
and referenced in 
Table 3.3.1.1-1.  

F. As required by F.1 Be in MODE 2. 6 hours 
Required Action D.1 
and referenced in 
Table 3.3.1.1-1.  

(continued)
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

G. As required by G.1 Be in MODE 3. 12 hours 
Required Action D.1 
and referenced in 
Table 3.3.1.1-1.  

H. As required by H.1 Isolate all main 12 hours 
Required Action D.1 steam lines.  
and referenced in 
Table 3.3.1.1-1. OR 

H.2 Be in MODE 3. 12 hours 

I. As required by I.1 Initiate action to Immediately 
Required Action D.1 fully insert all 
and referenced in insertable control 
Table 3.3.1.1-1. rods in core cells 

containing one or 
more fuel assemblies.  

J. As required by J.1 Initiate alternate 12 hours 
Required Action D.1 method to detect and 
and referenced in suppress thermal 
Table 3.3.1.1-1. hydraulic instability 

oscillations.  

AND 

-------------- NOTE ----------
LCO 3.0.4 is not applicable.  

J.2 Restore required 120 days 
channels to OPERABLE 
status.  

(continued)
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RPS Instrumentation 
3.3.1.1

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

K. Required Action and K.1 Reduce THERMAL POWER 4 hours 
associated Completion TO < 25% RTP.  
Time of Condition J 
not met.
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RPS Instrumentation 
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

------------------- NOTES ----------------
1. Neutron detectors are excluded.  

2. For Functions 3 and 4 channel sensor 
response times are not required to 
be measured.  

3. For Function 5 "n" equals 4 channels 
for the purpose of determining the 
STAGGERED TEST BASIS Frequency.  

Verify the RPS RESPONSE TIME is within 
limits.

FREQUENCY

18 months on a 
STAGGERED TEST 
BASIS

SR 3.3.1.1.18 ------------------ NOTE ------------------
Neutron detectors are excluded.  

Perform CHANNEL CALIBRATION. 24 months 

SR 3.3.1.1.19 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months 

SR 3.3.1.1.20 Verify OPRM is not bypassed when APRM 24 months 
Simulated Thermal Power is Ž 28% and 
recirculation drive flow is < 60% of 
rated recirculation drive flow.

Amendment No. OX

SURVEILLANCE

SR 3.3.1.1.17
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RPS Instrumentation 
3.3.1.1

Table 3.3.1.1-1 (page 2 of 3) 
Reactor Protection System Instrumentation

APPLICABLE CONDITIONS 
MODES OR REQUIRED REFERENCED 

OTHER CHANNELS FROM 
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE 

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE 

2. Average Power Range 
Monitors (continued)

c. Neutron 
Flux - Upscale

d. Inop

1 3 (c)

1.2 3 (c)

F SR 3.3.1.1.2 
SR 3.3.1.1.3 
SR 3.3.1.1.8 
SR 3.3.1.1.12 
SR 3.3.1.1.18 

G SR 3.3.1.1.12

e. 2-out-of-4 Voter 

f. OPRM Upscale

3. Reactor Vessel Steam 
Dome Pressure-High

4. Reactor Vessel Water 
Level - Low, Level 3 

5. Main Steam Isolation 
Valve- Closure 

6. Main Steam Line 
Radiation - High 

7. Drywell Pressure- High

1,2 2

_> 25% RTP 3 (c)

1,2

1,2 

1 

1,2 

1.2

2

2 

8 

2 

2

G SR 
SR 
SR 
SR 

J SR 
SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 
SR 
SR 

F SR 
SR 
SR 
SR 

H SR 
SR 
SR 
SR 

G SR 
SR 
SR 
SR 
SR

3.3.1.1.2 
3.3.1.1.12 
3.3.1.1.17 
3.3.1.1.19 

3.3.1.1.2 
3.3.1.1.8 
3.3.1.1.12 
3.3.1.1.18 
3.3.1.1.20 

3.3.1.1.1 
3.3.1.1.9 
3.3.1.1.10 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.17 

3.3.1.1.1 
3.3.1.1.9 
3.3.1.1.10 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.17 

3.3.1.1.9 
3.3.1.1.14 
3.3.1.1.15 
3.3.1.1.17 

3.3.1.1.1 
3.3.1.1.9 
3.3.1.1.14 
3.3.1.1.15 

3.3.1.1.1 
3.3.1.1.9 
3.3.1.1.10 
3.3.1.1.14 
3.3.1.1.15

NA 

NA

< 1113 psig

>- 171.9 inches 

_< 12% closed 

_< 3.6 X full 

bakground 

_< 1.88 psig

Amendment No. 444

< 120% RTP 

NA

(continued) 

(c) Each APRM channel provides inputs to both trip systems.
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Recirculation Loops

3.4 REACTOR COOLANT SYSTEM (RCS 

3.4.1 Recirculation Loops Operating

LCO 3.4.1 Two recirculation loops with matched recirculation loop jet 
pump flows shall be in operation; 

OR 

One recirculation loop may be in operation provided the 
following limits are applied when the associated LCO is 
applicable:

1. LCO 3.2.1, 
(APLHGR)," 
COLR;

"AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
single loop operation limits specified in the

2. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single 
loop operation limits specified in the COLR; 

3. LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," Function 2.b (Average Power Range 
Monitors Simulated Thermal Power-Upscale) Allowable 
Value of Table 3.3.1.1-1 is reset for single loop 
operation, when in MODE 1; and 

4. THERMAL POWER is _• 67.2% RTP.  

-------------------------- NOTE ............................  
Application of the required limitations for single loop 
operation may be delayed for up to 4 hours after transition 
from two recirculation loop operations to single 
recirculation loop operation.

APPLICABILITY: MODES 1 and 2.

FERMI - UNIT 2 Amendment No. #XX,

Operating 
3.4.1
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Recirculation Loops Operating 
3.4.1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Recirculation jet pump A.1 Declare recirculation 2 hours 
loop flow mismatch not loop with lower flow: 
within limits. "not in operation." 

B. No recirculation loops B.1 Be in MODE 3. 12 hours 
operating.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.1.1 -------------------- NOTE ------------------
Not required to be performed until 24 hours 
after both recirculation loops are in 
operation.  
----..------------------------------------

Verify recirculation loop jet pump flow 24 hours 
mismatch with both recirculation loops in 
operation is: 

a. • 10% of rated core flow when 
operating at < 70% of rated core flow; 
and 

b. • 5% of rated core flow when operating 
at Ž 70% of rated core flow.

FERMI - UNIT 2 Amendment No, /
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Reci rcul ation Loops Operating 
3.4.1

THIS PAGE INTENTIONALLY LEFT BLANK
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Recirculation Loops Operating 
3.4.1 
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE SAFETY ANALYSIS, LCO, and APPLICABILITY (continued) 

Average Power Range Monitor 

The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The APRM channels receive input 
signals from the local power range monitors (LPRMs) within 
the reactor core to provide an indication of the power 
distribution and local power changes. The APRM channels 
average these LPRM signals to provide a continuous 
indication of average reactor power from a few percent to 
greater than RTP. Each APRM also includes an Oscillation 
Power Range Monitor (OPRM) Upscale Function which monitors 
small groups of LPRM signals to detect thermal-hydraulic 
instabilities.  

The APRM System is divided into 4 APRM channels and 4 2-out
of-4 voter channels. Each APRM channel provides inputs to 
each of the four voter channels. The four voter channels are 
divided into two groups of two each, with each group of two 
providing inputs to one RPS trip system. The APRM System is 
designed to allow one APRM channel, but no voter channels, 
to be bypassed. A trip from any one unbypassed APRM will 
result in a " half-trip" in all four voter channels, but no 
trip inputs to either RPS trip system. APRM trip functions 
2.a, 2.b, 2.c, and 2.d are voted independently from OPRM 
Upscale Function 2.f. Therefore, any Function 2.a, 2.b, 
2.c, or 2.d trip from any two unbypassed APRM channels will 
result in a full-trip in each of the four voter channels, 
which in turn results in two trip inputs into each RPS trip 
logic channel (Al, A2, B1, and B2). Similarly, a Function 
2.f trip from any two unbypassed APRM channels will result 
in a full trip from each of the four voter channels. Three 
of the four APRM channels and all four of the voter channels 
are required to be OPERABLE to ensure that no single failure 
will preclude a scram on a valid signal. In addition, to 
provide adequate coverage of the entire core, consistent 
with the design bases for APRM Functions 2.a, 2.b, and 2.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, are required for-each APRM channel. For the OPRM 
Upscale Function 2.f, LPRMs are assigned to cells of 4 
detectors, with a total of 30 cells assigned to each APRM 
channel. A minimum of 21 cells per channel, each with a 
minimum of 2 LPRMs per cell, must be OPERABLE for the OPRM 
Upscale Function 2.f to be OPERABLE. The OPRM Upscale Trip 
Setpoint limits are calculated in accordance with 
methodologies outlined in Reference 16.
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE SAFETY ANALYSIS, LCO, and APPLICABILITY (continued) 

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

For operation at low power (i.e., MODE 2), the Average Power 
Range Monitor Neutron Flux-Upscale (Setdown) Function is 
capable of generating a trip signal that prevents fuel 
damage resulting from abnormal operating transients in this 
power range. For most operation at low power levels, the 
Average Power Range Monitor Neutron Flux-Upscale (Setdown) 
Function will provide a secondary scram to the Intermediate 
Range Monitor Neutron Flux-High Function because of the 
relative setpoints. With the IRMs at Range 9 or 10, it is 
possible that the Average Power Range Monitor Neutron
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE SAFETY ANALYSIS, LCO, and APPLICABILITY (continued) 

There is no Allowable Value for this Function.  

This Function is required to be OPERABLE in the MODES where 
the APRM Functions are required.  

2.e. 2-out-of-4 Voter 

The 2-out-of-4 Voter Function provides the interface between 
the APRM Functions, including the OPRM Upscale Function, and 
the final RPS trip system logic. As such, it is required to 
be OPERABLE in the MODES where the APRM Functions are 
required and is necessary to support the safety analysis 
applicable to each of those Functions. Therefore, the 2-out
of-4 Voter Function is required to be OPERABLE in MODES 1 
and 2.  

Both voter channels in each trip system (all four voter 
channels) are required to be OPERABLE. Each voter channel 
also includes self-diagnostic functions. If any voter 
channel detects a critical fault in its own processing, an 
Inop trip is issued from that voter channel to the 
associated trip system. The 2-out-of-4 Voter Function votes 
APRM Functions 2.a, 2.b, 2.c, and 2.d independently of 
Function 2.f. The voter also includes separate outputs to 
RPS for the two independently voted sets of Functions, each 
of which is redundant (four total outputs). The voter 
Function 2.e must be declared inoperable if any of its 
functionality is inoperable. However, due to the 
independent voting of APRM trips, and the redundancy of 
outputs, there may be conditions where the voter Function 
2.e is inoperable, but trip capability for one or more of 
the other APRM Functions through that voter is still 
maintained. This may be considered when determining the 
condition of other APRM Functions resulting from partial 
inoperability of the Voter Function 2.e.  

There is no Allowable Value for this Function.  

2.f. Ocsillation Power range Monitor (OPRM) Upscale 

The OPRM Upscale Function provides compliance with GDC 10 
and GDC 12, thereby providing protection from exceeding the 
fuel MCPR safety limit (SL) due to anticipated thermal
hydraulic power oscillations.
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE SAFETY ANALYSIS, LCO, and APPLICABILITY (continued) 

References 14, 15, and 16 describe three algorithms for 
detecting thermal-hydraulic instability related neutron flux 
oscillations: the period based detection algorithm, the 
amplitude based algorithm, and the growth rate based 
algorithm. All three are implemented in the OPRM Upscale 
Function, but the safety analysis takes credit only for the 
period based detection algorithm. The remaining algorithms 
provide defense in depth and additional protection against 
unanticipated oscillations. OPRM Upscale Function 
OPERABILITY for Technical Specification purposes is based 
only on the period based detection algorithm.  

The OPRM Upscale Function receives input signals from the 
local power range monitors (LPRMs) within the reactor core, 
which are combined into cells for evaluation by the OPRM 
algorithms.  

The OPRM Upscale Function is required to be OPERABLE when 
the plant is at > 25% RTP, the region of power-flow 
operation where anticipated events could lead to thermal
hydraulic instability and related neutron flux oscillations.  
Within this region, the automatic trip is enabled when 
THERMAL POWER, as indicated by the APRM Simulated Thermal 
Power, is > 28% RTP and recirculation drive flow is < 60% of 
rated flow, the operating region where actual thermal
hydraulic oscillations may occur. The lower bound, 25% RTP, 
is chosen to provide margin in the unlikely event of a power 
increase transient that could occur without operator action 
while the plant is operating below the 28% automatic OPRM 
Upscale trip enable point.  

An OPRM Upscale trip function trip is issued from an APRM 
channel when the period based detection algorithm in that 
channel detects oscillatory changes in the neutron flux, 
indicated by the combined signals of the LPRM detectors in a 
cell, with the period confirmations and relative cell 
amplitude exceeding specified setpoints. One or more cells 
in a channel exceeding the trip conditions will result in a 
channel trip. An OPRM Upscale trip is also issued from the 
channel if either the growth rate or amplitude based 
algorithms detect growing oscillatory changes in the neutron 
flux for one or more cells in that channel.
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RPS Instrumentation 
B 3.3.1.1 

BASES 

APPLICABLE SAFETY ANALYSIS, LCO, and APPLICABILITY (continued) 

Three of the four channels are required to be operable.  
Each channel is capable of detecting thermal-hydraulic 
instabilites by detecting the related neutron flux 
oscillations, and issuing a trip signal before the MCPR SL 
is exceeded. There is no allowable value for this function.  
The OPRM Upscale Trip Setpoint limits are calculated in 
accordance with methodologies outlined in Reference 16.
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS (continued) 

A.1 and A.2 

Because of the diversity of sensors available to provide 
trip signals and the redundancy of the RPS design, an 
allowable out of service time of 12 hours has been shown to 
be acceptable (Refs. 9, 13, and 17) to permit restoration of 
any inoperable channel to OPERABLE status. However, this 
out of service time is only acceptable provided the 
associated Function's inoperable channel is in one trip 
system and the Function still maintains RPS trip capability 
(refer to Required Actions B.1, B.2, and C.1 Bases). If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel or the 
associated trip system must be placed in the tripped 
condition per Required Actions A.1 and A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as in the case where placing the inoperable channel in trip 
would result in a full scram), Condition D must be entered 
and its Required Action taken.  

As noted, Required Action A.2 is not applicable for APRM 
Functions 2.a, 2.b, 2.c, 2.d, and 2.f. Inoperability of one 
required APRM channel affects both trip systems; thus, 
Required Action A.1 must be satisfied. This is the only 
action (other than restoring OPERABILITY) that will restore 
capability to accommodate a single failure. Inoperability 
of more than one required APRM channel of the same trip 
function results in loss of trip capability and entry into 
Condition C, as well as entry into Condition A for each 
channel.
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS (continued) 

Alternately, if it is not desired to place the inoperable 
channels (or one trip system) in trip (e.g., as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram), Condition D must be 
entered and its Required Action taken.  

As noted, Condition B is not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, and 2.f. Inoperability of an APRM 
channel affects both trip systems and is not associated with 
a specific trip system, as are the APRM 2-out-of-4 voter and 
other non-APRM channels for which Condition B applies. For 
an inoperable APRM channel, Required Action A.1 must be 
satisfied, and is the only action (other than restoring 
OPERABILITY) that will restore capability to accommodate a 
single failure. Inoperability of a Function in more than 
one required APRM channel results in loss of trip capability 
for that function and entry into Condition C, as well as 
entry into Condition A for each channel. Because Conditions 
A and C provide Required Actions that are appropriate for 
the inoperability of APRM Functions 2.a, 2.b, 2.c, 2.d, and 
2.f, and these Functions are not associated with specific 
trip systems as are the APRM 2-out-of-4 voter and other non
APRM channels, Condition B does not apply.  

C.1 

Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function 
result in the Function not maintaining RPS trip capability.  
A Function is considered to be maintaining RPS trip 
capability when sufficient channels are OPERABLE or in trip 
(or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given 
Function on a valid signal. For the typical Function with 
one-out-of-two taken twice logic and the IRM and APRM 
Functions, this would require both trip systems to have one 
channel OPERABLE or in trip (or the associated trip system 
in trip). For Function 5 (Main Steam Isolation 
Valve-Closure), this would require both trip systems to 
have each channel associated with the MSIVs in three main 
steam lines (not necessarily the same main steam lines for 
both trip systems) OPERABLE or in trip (or the associated 
trip system in trip).
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RPS Instrumentation 
B 3.3.1.1 

BASES 

ACTIONS (continued) 

For Function 8 (Turbine Stop Valve-Closure), this would 
require both trip systems to have three channels, each 
OPERABLE or in trip (or the associated trip system in trip).  

The Completion Time is intended to allow the operator time 
to evaluate, and repair or place in trip any discovered 
inoperabilities that result in a loss of RPS trip 
OPERABILITY. The 1 hour Completion Time is acceptable 
because it minimizes risk while allowing time for 
restoration or tripping of channels.  

D.1 

Required Action D.1 directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
Condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Action 
of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the appropriate subsequent 
Condition.  

E.1, F.1, G.1, H.1, H.2, and K.1 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. Alternately, for Condition H, the MSLs 
may be isolated (Required Action H.1), and, if allowed 
(i.e., plant safety analysis and minimal steam flow in 

MODE 2 allows operation with the MSLs isolated), operation 
with the MSLs isolated may continue. Isolating the MSLs 
conservatively accomplishes the safety function of the 
inoperable channel. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
specified condition from full power conditions in an orderly 
manner and without challenging plant systems. In addition, 
the Completion Time of Required Actions E.1 and K.1 are 
consistent with the Completion Time provided in LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)."
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B 3.3.1.1 

BASES 

ACTIONS (continued) 

1.1 

If the channel(s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods in core cells containing one or more fuel 
assemblies are fully inserted.  

J.1 

If OPRM Upscale trip capability is not maintained, Condition 
J exists. References 13 and 17 justified use of alternate 
methods to detect and suppress oscillations for a limited 
period of time. The alternate methods are procedurally 
established consistent with the guidelines identified in References 18 and 19 requiring manual operator action to 
scram the plant if certain predefined events occur. The 12 
hour allowed action time is based on engineering judgment to 
allow orderly transition to the alternate methods while 
limiting the period of time during which no automatic or 
alternate detect and suppress trip capability is formally in 
place. Based on the small probability of an instability 
event occurring at all, the 12 hours is judged to be 
reasonable.  

J.2 

The alternate method to detect and suppress oscillations 
implemented in accordance with J.1 was evaluated (References 
13 and 17) based on use up to 120 days only. The 
evaluation, based on engineering judgment, concluded that 
the likelihood of an instability event that could not be 
adequately handled by the alternate methods during this 120 
day period was negligibly small. The 120 day period is 
intended to be an outside limit to allow for the case where 
design changes or extensive analysis might be required to 
understand or correct some unanticipated characteristic of 
the instability detection algorithms or equipment. This 
action is not intended and was not evaluated as a routine 
alternative to returning failed or inoperable equipment to
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B 3.3.1.1 

BASES 

ACTIONS (continued) 

OPERABLE status. Correction of routine equipment failure or inoperability is expected to normally be accomplished within 
the completion times allowed for Actions for Condition A.  

A note is provided to indicate that LCO 3.0.4 is not 
applicable. The intent of that note is to allow plant startup while operating within the 120-day completion time 
for action J.2. The primary purpose of this exclusion is to allow an orderly completion of design and verification 
activities without undue impact on plant operation in the event of a required design change to the OPRM function as 
described in the paragraph above. It is not intended as an alternative to restoring inoperable equipment to OPERABLE 
status in a timely manner.  

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS REQUIREMENTS instrumentation Function are located in the SRs column of 
Table 3.3.1.1-1.  

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 6 hours, provided the associated Function maintains RPS trip capability. For the case of the APRM Functions 2.a, 2.b, 2.c, and 2.d, RPS trip capability is maintained with any two 
OPERABLE APRMs remaining. Upon completion of the Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken.  
This Note is based on the reliability analysis (Ref. 9) assumption of the average time required to perform channel Surveillance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that the RPS will trip when necessary.  

SR 3.3.1.1.1 and SR 3.3.1.1.2 

Performance of the CHANNEL CHECK once every 12 hours or once 
every 24 hours ensures that a gross failure of 
instrumentation has not occurred. A CHANNEL CHECK is 
normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is based on the assumption that instrument channels monitoring
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BASES 

SURVEILLANCE REQUIREMENTS (continued) 

The Frequency of SR 3.3.1.1.11 is based upon a 184 day 
calibration interval in the determination of the magnitude 
of equipment drift in the setpoint analysis. The Frequency 
of SR 3.3.1.1.14 is based upon Ž 18 month calibration 
interval in the determination of the magnitude of equipment 
drift in the setpoint analysis.  

SR 3.3.1.1.12 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. For the APRM Functions, this test 
supplements the automatic self-test functions that operate 
continuously in the APRM and voter channels. The APRM 
CHANNEL FUNCTIONAL TEST covers the APRM channels (including 
for Function 2.b only, the recirculation flow input function 
excluding the flow transmitter), the 2-out-of-4 voter 
channels, and the interface connections to the RPS trip 
systems from the voter channels. Any setpoint adjustment 
shall be consistent with the assumptions of the current 
plant specific setpoint methodology. The 184 day Frequency 
of SR 3.3.1.1.12 is based on the reliability analysis of 
References 13 and 17. (NOTE: The actual voting logic of the 
2-out-of-4 voter channels is tested as part of SR 
3.3.1.1.19.) 

For Function 2.a, a Note that requires this SR to be 
performed within 12 hours of entering MODE 2 from MODE 1 is 
provided. Testing of the MODE 2 APRM Function cannot be 
performed in MODE 1 without utilizing jumpers or lifted 
leads. This Note allows entry into MODE 2 from MODE 1 if the 
associated Frequency is not met per SR 3.0.2.  

SR 3.3.1.1.15 and SR 3.3.1.1.19 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The functional testing of control rods 
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8), 
overlaps this Surveillance to provide complete testing of 
the assumed safety function. For the 2-out-of-4 Voter 
Function, the LSFT includes simulating APRM and OPRM 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 logic in the voter 
channels.
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SURVEILLANCE REQUIREMENTS (continued) 

SR 3.3.1.1.18 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies that the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations consistent with the plant specific setpoint 
methodology. For the APRM Simulated Thermal Power - Upscale 
Function, this SR also includes calibrating the associated 
recirculation loop flow channel.  

SR 3.3.1.1.18 is modified by a Note that states that neutron 
detectors are excluded from CHANNEL CALIBRATION because they 
are passive devices, with minimal drift, and because of the 
difficulty of simulating a meaningful signal. Changes in 
neutron detector sensitivity are compensated for by 
performing the 7 day calorimetric calibration (SR 3.3.1.1.3) 
and the 1000 MWD/T LPRM calibration against the TIPs 
(SR 3.3.1.1.8).  

The Frequency of SR 3.3.1.1.18 is based upon 24 month 
calibration interval in the determination of the magnitude 
of equipment drift in the setpoint analysis.  

SR 3.3.1.1.20 

This SR ensures that scrams initiated from the OPRM Upscale 
Function (Function 2.f) will not be inadvertently bypassed 
when THERMAL POWER, as indicated by the APRM Simulated 
Thermal Power, is > 28% RTP and recirculation drive flow is 
< 60% rated flow. This normally involves confirming the 
bypass setpoints. The bypass setpoint values are considered 
to be nominal values as discussed in Reference 20, and have 
been adjusted for power uprate. The surveillance ensures 
that the OPRM Upscale Function is enabled (not bypassed) for 
the correct values of APRM Simulated Thermal Power and 
recirculation drive flow.  

If any bypass setpoint is nonconservative (i.e., the OPRM 
Upscale Function is bypassed when APRM Simulated Thermal 
Power > 28% and recirculation drive flow < 60% rated), then 
the affected channel is considered inoperable for the OPRM 
Upscale Function. Alternatively, the bypass setpoint may be 
adjusted to place the channel in a conservative condition 
(unbypassed). If placed in the unbypassed condition, this
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SURVEILLANCE REQUIREMENTS (continued) 

SR is met and the channel is considered OPERABLE.  

The Frequency of 24 months is based on engineering judgment 
and reliability of the components.
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BACKGROUND (continued) 

begins to boil, creating steam voids within the fuel channel 
that continue until the coolant exits the core. Because of 
reduced moderation, the steam voiding introduces negative 
reactivity that must be compensated for to maintain or to 
increase reactor power. The recirculation flow control 
system allows operators to increase recirculation flow and 
sweep some of the voids from the fuel channel, overcoming 
the negative reactivity void effect. Thus, the reason for 
having variable recirculation flow is to compensate for 
reactivity effects of boiling over a wide range of power 
generation without having to move control rods and disturb 
desirable flux patterns.  

Each recirculation loop is manually started from the control 
room. The MG set provides regulation of individual 
recirculation loop drive flows. The flow in each loop is 
manually controlled within limits established by the 
recirculation speed control system.
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APPLICABLE SAFETY ANALYSIS (continued) 

core flow. The APLHGR and MCPR setpoints for single loop 
operation are specified in the COLR. The APRM Simulated 
Thermal Power - Upscale setpoint is in LCO 3.3.1.1, "Reactor 
Protection System (RPS) Instrumentation." 

Recirculation loops operating satisfies Criterion 2 of 10 
CFR 50.36(c)(2)(ii).  

LCO Two recirculation loops are required to be in operation with 
their flows matched within the limits specified in 
SR 3.4.1.1 to ensure that during a LOCA caused by a break of 
the piping of one recirculation loop the assumptions of the 
LOCA analysis are satisfied. With the limits specified in 
SR 3.4.1.1 not met, the recirculation loop with the lower 
flow must be considered not in operation. With only one 
recirculation loop in operation, modifications to the 
required APLHGR limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)"), APRM Simulated 
Thermal Power-Upscale setpoint (LCO 3.3.1.1) and limitation 
on THERMAL POWER may be applied to allow continued operation 
consistent with the assumptions of the safety analysis.  

A Note is provided to allow 4 hours following the transition 
to single loop operation from two loop operation to 
establish the applicable limitations in accordance with the 
single loop analysis. The 4 hour period is sufficient to 
make the adjustment given the relatively small change 
required. This transition only results in applying the new 
single-loop allowable values to APRM OPERABILITY. Any ARPM
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ACTIONS (continued)

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows of the two loops is greater 
than the required limits. However, in cases where large 
flow mismatches occur, low flow or reverse flow can occur in 
the low flow loop jet pumps, causing vibration of the jet 
pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump.  

B.1 

With no recirculation loops in operation in MODE 1 or 2, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
MODE 3 within 12 hours. In this condition, the 
recirculation loops are not required to be operating because 
of the reduced severity of DBAs and minimal dependence on 
the recirculation loop coastdown characteristics. The 
allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from MODE 1 or 2 
conditions in an orderly manner and without challenging 
plant systems.
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SURVEILLANCE SR 3.4.1.1 
REQUIREMENTS 

This SR ensures the recirculation loops are within the 
allowable limits for mismatch. At low core flow (i.e., 
< 70% of rated core flow), the MCPR requirements provide 
larger margins to the fuel cladding integrity Safety Limit 
such that the potential adverse effect of early boiling 
transition during a LOCA is reduced. A larger flow mismatch 
can therefore be allowed when core flow is < 70% of rated 
core flow. The recirculation loop jet pump flow, as used in 
this Surveillance, is the summation of the flows from all of 
the jet pumps associated with a single recirculation loop.  

The mismatch is measured in terms of percent of rated core 
flow. If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered "not in 
operation". The SR is not required when both loops are not 
in operation since the mismatch limits are meaningless 
during single loop or natural circulation operation. The 
Surveillance must be performed within 24 hours after both 
loops are in operation. The 24 hour Frequency is consistent 
with the Surveillance Frequency for jet pump OPERABILITY 
verification and has been shown by operating experience to 
be adequate to detect off normal jet pump loop flows in a 
timely manner.

FERMI - UNIT 2 B 3.4.1-8 
Revi sion

FERMI - UNIT 2 B 3.4.1-8 Revision



Recirculation Loops Operating 
B 3.4.1 

BASES 

REFERENCES 1. UFSAR, Section 6.3.3.  

2. NEDE-23785-P-A, "SAFER/GESTR Models for the Evaluation 
of the Loss-of-Coolant Accident," Revision 1, October 
1984.  

3. MDE-56-0386, "Fermi 2 Single Loop Operation Analysis," 
Rev. 1, April 1987, and NEDC-32313-P, "Enrico Fermi 
Energy Center Unit 2 Single-Loop Operation," September 
1994.

FERMI - UNIT 2 B 3.4.1-9 
Revision

FERMI - UNIT 2 B 3.4.1-9 Revision



Recirculation Loops Operating 
B 3.4.1

BASES
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