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REACTOR RECIRCULATION SYSTEM (B31) DRAWING NO. A-18172
SHEET .)_,

!. SYSTEM OPERATION
,

The Reactor Recirculation System ensures adequate core
cooling during power operations by supplying coolant flow
past the reactor fuel bundles. This flow is provided by

i recirculating that portion of the core flow which is not i)
boiled while passing through the core. The flow rate can be>

varied as one means of controlling reactor power.

The system consists of two (2) loops external to the Reactor
Pressure Vessel (RPV). Each external loop contains one,

d

variable speed motor-driven recirculation pump, two motor !

operated gate valves, and a motor generator set to control the
recirculation pump speed. Suction is from the reactor vessel ;

annulus and discharge is to the reactor vessel jet pumps. ;

The Reactor Recirculation System has seven (7) wodes of .

j operation: Normal. LPCI Injection, Recirculation Pusp Trips,
, Reactor Water Sample, RPV Botton Drain, Recirculet/.on Pump Seal
! Purge, and Shutdown Cooling Mode.

!

,

I '

| The function of each mode (and therefore the components of
each subsystem) are safety related or non-safet" related asa

{ indicated in Table 1, and further described in Section II.
1

| The general safety design criteria which are applicable to !
components in one or more modes are indicated in Section V, r

and further discussed in Section II. ' Electrical design '

; considerations are covered under the support systems listed in
Section III.4 , ,
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REACIOR RECIRCULATION SYSTEM (831) DRAWING NO. A-18172
SHEET _1.

!!. DESCRIPTION OF OPERATIONAL MODES

A. Normal Operation Mode

During normal operation, the reactor recirculation
.systen ensures adequate core cooling and reactivity .

control by maintnining forced circulation of water past
the fuel bundles. The recirculated coolant consists of
saturated water from the steam separators and dryers that
has been subcooled by incoming feedwater. This water
passes down the annulus between ths RPV wall and the core
shroud. A portion of the coolant flows from the RPV
through the two external recirculation leeps ta become the
driving flow for the Jet pumps.

The recirculation flow rate is controlled by varying the
output frequency of the associated motor generators, thus
varying the speed of the associated recirculation pump.

Reactor power can be partially controiled by varying
the recirculation flow rate without requiring control
rod movement. This power change is accomplished by
utilir.ing the large negative power coefficient found in -

the BWR design. The void coefficient present in the
reactor core is a function of the recirculation flow rate.
An increase in core flow sweeps some of the voids from the
moderator and causes an increase in reactivity. A ,

decrease in core flow results in the formation of more
*

voids which decreases core reactivity. In the event of a
Power failure to the recirculation pumps the systen has
enough inertia to ensure that adequate circulation can be
maintained to prevent damage to the fuel assemblies in the
RPV core.

Tla Reactor Recirculation Systos is also designed to
p r o v '. d e automatic load followiug capability over the
range of approximately 70 to 1004 rated power.

If feedwater flow is below 20 percent, the
recirculation pump speed is automatically limited.
Therefore, automatic protection against recirculation
pump cavitation due to NPSH loss is provided by the 20
percent feedwater flow limiter.

The recirculation flow is monitored by sensing elements
i

on each loop. This flow rate is transmitted to the
Neutron Monitoring System (C51) so that the neutron
flux / recirculation flow relationship can be calculated. If
this calculated relationship deviates from the normal
operational value as determined through analysis, the
Neutron Monitoring System will initiate a SCRAM signal.
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! II. DESCRIPTION OF OPERATIONAL MODES ;

*

A. Normal Operation Mode r

{
;; The Normal Operational Mode is safety related with the
j following safety functions: i

-

j

j o Reactor Coolant Pressure Boundary (RCPB)
Integrity i

1 An example of a safety design basis event is the startup .

| of an idle recirculation pump. !

B. LPCI Injection Modei

During this mode, portions of the Reactor Recirculation' "

j System piping are included in the LPC1 flow paths. ;
: ,

f Upon the receipt of a LPCI injection signal (High Drywell '
,

Pressure / Reactor Low Level 1), the reactor recirculation'

]
'pumps are tripped (Reactor Low Level 2) and the discharge

. isolation valves (B31-F031A.8) close to avoid LPCI flou
1 out of a possible break in a recirculation line and to '

| assure that LPCI flow is directed through the jet pumps. ,

, !
; The LPCI Injection Mode is safety.related with the'

{' following safety functions: - ,

i o Reactor Core Cooling Geometry |
o Reactor Coolant Pressure Boundary (RCPB) ;,

Integrity i

o Reactor Coolant Inventory |
o High Energy Line Break Mitigation ;

,

An example of a safety design basis event is a Loss of !

| Coolant Accident (LOCA). |
:

I C. Recirculation Pump and/or Motor Generator Trips Mode i

| The main recirculation pumps and motor generators have
various trips associated with them, some of which have

i

safety significance. The recirculation pump is designed ;

- to have sufficient inertia so that it gradually coasts ;
4

down after a trip, thus smoothing any flow transients i

i caused by cutting off recirculation flow. I

Safety related trips occur with the following events:

I Reactor Low Water Level (Level 2)
Reactor High Pressure Trip
Turbine Stop Valve Closure (If the cesctor-

Turbine Control Valve Fast Closure - power is > 30%
of rated)
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!!. DESCRIPTION OF OPERATIONAL MODES
!

C. The safety related trips serve to reduce reactor power '

j in case of a reactor scram failure by increasing the void
'

; coefficient in the moderator (water). ;
66 -

,

' Non-safety related trips of the recirculation pumps
and/or motor generators serve to protect the equipment. '

These trips are listed on the Reactor Recirculation
System Logic Diagrams.

The Recirculation Pump or Motor Generator Trips mode is
! safety related with the following safety functionst

j! o Reactivity Control >

o Reactor Coolant Pressure Boundary Integrity
I

, An example of a safety design basis event is tripping
' two recirculation pumps.

!,

D. Reactor Water Sample Mode

A connection off of the racitculation piping is
provided for use in the event that the Reactor Water
Cleanup System is out of service. The sample line is ;

connected into an active portion of the recirculation
,

system to ensure that a representative sample of
reactor water is obtained. The sample line valves (

d

autosatically close on receipt of a containment |
isolatien signal. -

t

'
The Reactor Water Sample Mode is safety related with

j the following safety functionst
'

i

o Reettor Coolant Pressure Boundary Integrity
,

o Containment Isolation >

An example of a safety design basiw event is a Loss of

]
Coolant Accident.

j E. Reactor Vessel Botton Drain Mode :
1 l

A drain line is connected to the bottom head of the
reactor vessel to permit flushing the bottom of the

,

reactor to the radweste system during plant shutdown.'

This drain is also piped to the main suction line of the j
reactor water cleanup system. The valve in this line is
normally open to permit flow to pass from the bottom of
the reactor vessel to the cleanup system continuously

! during reactor operation. This is done to keep the drain |
line flushed out and to provide temperature readout of the !|

coolant in the bottom of the reactor vessel by means of an
installed thermocouple.

|
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REACTOR RECIRCULATION SYSTEM (531) DRAWING NO. A-18172
SREET _1.

.

II. DESCRIPTION OF OPERATIONAL MODES

i E. The Reactor Vessel Botton Drain Mode is safety related '

'

with the following safety functions

o Reactor Coolant Pressure Boundary Integrity

4 T. Recirculation Pump Seal and Purge Mode

' The recirculation pump seals are cooled by injection water
supplied by the CRD (Cll) System. The pumps and the MG

! Sets are cooled by the RBCCW (P42) System. The pump seals !

are provided with a purge system to keep the seals clean '

by maintaining a net flow of clean water out of the seal -
,

area, along the pump shaft, and into the recirculation
system. A flow of (3) three to (5) five spa is
continuous 1r arawn from the control rod drive hydraulic;

systen at all times.,
4

The Recirculation Pump Seal and Purge Mode is safety ;

; related with the following safety function !
! |
| o Reactor Coolant Pressure Boundary (RCPB) ;
'

Integrity.
i ;

G. Shutdown Cooling Mode

i The Shutdown Cooling Mode is an integral par.t of the RRR
System (Ell). Reactor coolant is pumped from one of the i

recirculation loops by one or both RHR Pumps and is
discharged through the RER heat exchangers where it is

, cooled by the RRRSW flow. The reactor coolant is then
returned to the RPV via the recirculation loop.

*

: This mode contains no individual components from the |

| Reactor Recirculation System except the segment of
| recirculation pipe where the RHR system ties in, flow

,

' elemente N013A.B which serve as pressure boundaries, and
recirculation pump discharge isolation valves F031A.R
which are closed. |

,

The Shutdown Cooling Mode is safety related with the
following safety functioneti

o Reactivity Control
o Reactor Core Cooling Geometry

,

o Reactor Coolant Pressure Boundary lategrity
|t o Reactor Coolant Inventory

I
!

t
1 An example of a safety design basis event is a Shutdown i

] Cooling (RHR) Malfunction Decreasing Temperature.
;:1

! !

!

!, .

<
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REACTOR RECIRCULATION SYSTEM (531) DRAWING NO. A,18172-

SREET ,{.

III. SUPPORT SYSTEMS

The following systems, in whole or in part, are required to
support the operation of the Reactor Recirculation System.
For detailed information pertaining to the functionally
nuclear safety related portions of these systems, the
respective system evaluation documents for each system
should be consulted.

A. Nuclear Roller System - 321

3. Residual Rest Removal System - Ill

C. Reactor Building Closed Cooling Water System - P42

D. Control Rod Drive System - Cll

E. Neutron Monitoring System - C51

F. Reactor Protection System - C71

G. Battery System - R42

H. Diesel Generator - R43

!. Uninterruptible power - R44
,

.

The following system supports the Reactor Recirculation System
in a non-safety manner by providing Net Positive Suction Read
(NPSR) for the recirculation pumps

A. Feedwater System - N21

I

I
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SYSTEM EVALUATION DOCUMENT

IV. REFERENCE DOCUMENTS

DWG NO. REY. TITLE
..............................................................

H-16063 16 Nuclear Boiler System P&ID. Sheet 2
M-16066 16 Reactor Recirculation System P&!D. Sheet 1,

N-16067 1 Reactor Recirculation System P&ID. Sheet 2 :
E-16068 2 Reactor Recirculation System P&!D. Sheet 3
H-16076 7 Reactor Recirculation System M.G. Sets

PLID,

H-17860 13 Reactor Recirculation Pump and M.G. Set
Elementary Diagrams. Sht 1

H-17861 7 Reactor Recirculation Pump and M.G. Set
,

Elementary Diagrass. Sht 2

]
H-17862 13 Reactor Recirculation Pump and M.G. Set

Elementary Diagrams. Sht 3 j;

H-17863 7 Reactor Recirculation Pump and M.G. Set
Elementary Diagrams. Sht 4

H-17864 19 Reactor Recirculation Pump and M.G. Set
i Elementary Diagrams. Sht 5
! H-17865 10 Reactor Recirculation Pump and M.G. Set
j Elementary Diagrams. Sht 6
i H-17866 15 Reactor Recirculation Pump and M.G. Set
i Elementary Diagrams. Sht 7 L

H-17867 7 Reactor Recirculation Pump and M.G. Set :
Elementary Diagrams, Sht 8 '

. .

H-17868 11 Reactor Recirculation Pump and M.G. Seti

1 Elementary Diagrams. Sht 9
H-17869 2 Reactor Recirculation Pump and M.G. Set !

,

Elementary Diagrees. Sht 10 !

H-17870 3 Reactor Recirculation Pump and M.G. Set
iElementary Diagrams. Sht 11

H-17814 13 Reactor Recirculation Pump and M.G. Set
,

,

Elementary Diagrams. Sht 12 r,

! H-19913 0 Resctor Recirculation System Logic Diagram. !
Sht 1

|!H-19914 0 Reactor Recirculation System Logic Diagram.
Sht 2 !

H-19915 0 Reactor Recirculation Systen Logic Diagram.;
; Sht 3
i H-19916 0 Reactor Recirculation System Logic Diagram, i
: Sht 4 !
' R-19917 0 Reactor Recirculation System Logic Diagram. I

: Sht 5 :
3-19308 A Operation and Maintenance Instruction Manual f

Vol. !! - Reactor Recirculation System
I i

Unit 1 TSAR. Rev. 3. 3.7 4.3, and 7.9] Technical Specifications. Amend 124, 3/4.6 !

i 10CFR50 Appendix A. General Design Criteria No.
t

! 1, 2 4, 12 13, 14, 15 30, 31 32, 55
t

,
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,

SYSTEM EVALUATION DOCUMENT
,

1

IV. REFERENCE DOCUMENTS
'

, ...............................................................

Central Tile for the Environegatal Qualification of safety i

Related Equipment, Section 8 (MNP-1), Rev. 19. I

Review of Plant Systems per supplement 1 NUREG-0737, Comparison i

to NRC Regulatory Guide 1.97 (Rev. 2) RNP-1 ,

i SCSI Calculation # SNR 86-003, Rev. 0 "Unit 1 Path 1 & 2 Safe |
shutdown Equipment List", '

J Bechtel Electrical calculation #76 Rev. O "Unit 1 Path 3 Safe
Shutdown Equipment List".
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311 N102 50018 fluid prive Inlet r$ N I I N-16016

312 N196A to Lebe Alare FS N l Z N-360/6

313 N1968 to Labe Alare PS N l l N-160/6

314 N10/4 $001A Fluid Srive falet 20 N 2 H-16076

315 N1018 50018 fluid trive talet 30 N l 2-160/6

316 NiedA Seela fleid Drive Inlet ad N l N 16016 ,

317 NIDC3 50018 Fluid prive talet to N l N-160/6

31E MillA 50014 N' lebe Alare IS N 2 l H-26076 ,

239 Elllt 5001B Ni tube Alare IS N 2 2 X-16076

323 NII2A $0014 Ni tube leap Irip IS N 2 l X-16016

321 Nil 28 $8 ell Ni tube Icep Irip 13 N l I H-160/6

327 Mll3A to Lebe Icep Alare '.5 N I I N-160/6

323 Kil38 Le labe Icep Alare IS N l I H-16076

324 NII3C E A fleid Drive latde 30 N l X-168/6

325 Nil 38 E I Ilaid Drive letde 30 N l X-16016

326 NII44 Gil Nist Elisisator NG Set A N 2 l N-160/6

321 miles til Nist Elisisator E Set 5 N 2 2 N-16076 .

328 IE8IA 3ecirc Fuer CSSIA II N l l N-16066

329 N6818 Decirc Peep C8018 II N 2 l N-16066

330 IE01C Recirc feap C0014 II 1 2 2 11-16066

331 N6813 8ecircPuerC90llII N 1 l X-16066

332 N6194 seactor AIIS FI5 5A 2 I l N-16063 R: Press Los Sig to INE $8C. See Ell SED Nede C

333 N6799 acetter AIIS Fl$ $A 2 1 2 N-16063 as Press Los Sig to INE $8C. See Eli SEI Nede C

334 N1524 Converter trag lepeller IE N l 2 N-15867
'

335 N152s Coeverter $ reg lepeller li N I l N-16067

336 N/53A Converter Bras lopeller l' N 2 2 N-16861 ;-
331 N153B Coeverter Brog lepeller IE N l 2 'J-16461 -

338 N/54A Converter trag Sunser IE N l i N-16061

339 El548 Converter Breg Bunser IE N 2 2 IF16067

340 MI55A Converter tres tunner IE N l l N-16067
''

341 375 2 Coeverter Brag Runner IE N 2 i N-16867
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Sig Nrt CouruutBI $A UUAL CLA$$ cuAL. SffC PWG

IIr. N0. IUNCIIDIiAL MSCIIFilull N P GRP 3:2/1- N/l tie. IfF 20E5/RENAtts
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373 R6194 Recirc For & K Set A Fil N l I N-l/I:f,4

374 kl4 8ecirc Per 8 E Set B F[I N 1 l N-17906

375 8(JS leaster Speed Centroller N l 7 N-16068

376 Biala X 5et N/A Iransfer Staties N 1 N-16063*

377 36218 E Set N/A Iransfer Staties N l I N-l(.068

373 36224 E Set Speed Centroller N 2 M-16068

319 36228 E Set Speed t.ateeller N 1 1 H-160f,8.

380 8623A E Set A VI N 2 1 N 16067'

381 86238 E Set B VI N I I N-16067
*

322 86244 E Set A reser Neter N I l N-16067i

'

383 5&?40 IIG 5et B VI Foser Neter N 2 i M-16867

334 8625 K steg and oil 18 N* l l N-16067
*

325 1626 E Uieding 18 N 2 i N-16067

[
386 EG27A NG Set A Asseter N l i N-16867 *

l 387 36278 E Set B Asseter N 1 i N-16867

388 B6204 leepReiarAsseter N 2 l N-16067

( 389 36200 leaptelerasseter N* 2 i N-160s,7

390 b650 Decirc Fesp Secties it N l s N-16066

3tl 866aA Betitt fuer A SI N l 1 N-17864
*

392 34600 8ecirc Feep I SI N l l N-17906.
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REACTOR RECIRCULATION SYSTEM (B31) DRAWING NO. A-18172
SHEET _$_

I. SYSTEM OPERATION

The Reactor Recirculation System ensures adequate core
cooling during power operations by supplying coolant flow
past the reactor fuel bundles. This flow is provided by
recirculating that portion of the core flow which is not is

'

boiled while passing through the core. The flow rate can be
varied as one means of controlling reactor power.

The system consists of two (2) loops external to the Reactor
Pressure Vessel (RPV). Each external loop contains one
variable speed motor-driven recirculation pump, two motor
operated gate valves, and a motor generator set to control the

, recirculation pump speed. Suction is from the reactor vessel
annulus and discharge is to the reactor vessel jet pumps.

The Reactor Recirculation System has seven (7) modes ofi

operation: Normal. LPCI Injection, Recirculation Pump Trips,
Reactor Water Sample, RPV Botton Drain, Recirculation Pump Seal i
Purge, and Shutdown Cooling Mode. -

The function of each mode (and therefore the components of
each subsystem) are safety related or non-safety related as
indicated in Table 1, and further described in Section II.

i The general safety design criteria which are applicable to
components in one or more modes are indicated in Section V,

t and further discussed in Section II. ' Electrical d4 sign
considerations are covered under the support systems listed in

a

- Section III.
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REACTOR RECIRCULATION SYSTEM (B31) DRAWING NO. A-18172
SHEET _1_

.

II. DESCRIPTION OF OPERATIONAL MODES

A. Normal Operation Mode

During normal operation, the reactor recirculation
. system ensures adequate core cooling and reactivity -

control by maintaining forced circulation of water past
the fuel bundles. The recirculated coolant consists of
saturated water from the steam separators and dryers that
has been subcooled by incoming feedwater. This water
passes down the annulus between the RPV wall and the core
shroud. A portion of the coolant flows from the RPV
through the two external recirculation loops to'become the
driving flow for the jet pumps.

The recirculation flow rate is controlled by varying the
output frequency of the associated motor generators, thus
varying the speed of the associated recirculation pump.

Reactor power can be partially controlled by varying
the recirculation flow rate without requiring control
rod movement. This power change is accomplished by
utilizing the large negative power coefficient found in -

the BWR design. The void coefficient present in the
reactor core is a function of the recirculation flow rate.
An increase in core flow sweeps some of the voids from the
moderator and causes an increase in reactivity. A

decrease in core flow results in the formation of more
'

voids which decreases core reactivity. In the event of a
power failure to the recirculation pumps the system has
enough inertia to ensure that adequate circulation can be
maintained to prevent damage to the fuel assemblies in the
RPV core.

The Reactor Recirculation System is also designed to
provide automatic load following capability over the
range of approximately 70 to 100% rated power.

If feedwater flow is below 20 percent, the
recirculatien pump speed is automatically limited.
Therefore, automatic protection against recirculation
pump cavitation due to NPSH loss is provided by the 20
percent feedwater flow limiter.

The recirculation flow is monitored by sensing elements
on each loop. This flow rate is transmitted to the
Neutron Monitoring System (C51) so that the neutron
flux / recirculation flow relationship can be calculated. If
this calculated relationship deviates from the normal
operational value as determined through analysis, the
Neutron Monitoring System will initiate a SCRAM signal.

REY 0
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REACTOR RECIRCULATION SYSTEM (B31) DRAWING No. A-18172 |

SHEET _5_ _

II. DESCRIPTION OF OPERATIONAL MODES <
i

? |

A. Normal Operation Mode
,

i

The Normal Operational Mode is safety related with the |
| following safety functions: - '

|

| o Reactor Coolant Pressure Boundary (RCPB) (
Integrity j

An example of a safety design basis event is the startup f
of an idle recirculation pump. j

B. LPCI Injection Mode
,

|

During this mode, portions of the Reactor Recirculation
System piping are included in the LPCI flow paths.

Upon the receipt of a LPCI injection signal (High Drywell
Pressure / Reactor Low Level 1), the reactor recircule. tion
pumps are tripped (Reactor Low Level 2) and the discharge
isolation valves (B31-F031A,8) close to avoid LPCI flow
out of a possible break in a recirculatior. line and to

;
i assure that LPCI flow is directed through the jet pumpu.

The LPCI Injection Mode is safety related with the'
| following safety functions: e.
,

! o Reactor Core Cooling Geometry
| o Reactor Coolant Pressure Boundary (RCPB) j
| Integrity '

'

o Reactor Coolant Inventory
o High Energy Line Break Mitigation '

1 >

An example of a safety design basis event is a Loss of
,

Coolant Accident (LOCA).
I

C. Recirculation Pump aud/or Motor Generator Trips Mode ;
r

The main recirculation pumps and motor generators have !
I various trips associated with them, some of which have

safety significance. The recirculation pump is designed !

to have sufficient inertia so that it gradually coasts !

down after a trip, thus smoothing any flow transients ;

caused by cutting off recirculation flow. !

Safety related trips occur with the following events:

| Reactor Low Water Level (Level 2)
Reactor High Pressure Trip
Turbine Stop Valve Closure (If the reactor-

Turbina control Valve rest closure - power is > 30% i

l of rated) ,

! '

l REV 0
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REACTOR RECIRCULATION SYSTEM (B31) DRAWING NO. A-18172
SHEET .6,

II. DESCRIPTION Of OPERATIONAL MODES

C. The safety related trips serve to reduce reactor power
in case of a reactor scram failure by increasing the void
coefficient in the moderator (water).

O
Non-safety related trips of the recirculation pumps
and/or motor generators serve to protect the equipment.
These trips are listed on the Reactor Recirculation
System Logic Diagrams.

I The Recirculation Pump or Motor Generator Trips mode is
safety related with the following safety functions:

o Reactivity Control
o Reactor Coolant Pressure Boundary Integrity

'

An example of a safety design basis event is tripping
two recirculation pumps.

D. Reactor Water Sample Mode

A connection off of the recirculation piping is
provided for use in the event that the Reactor Water
Cleanup System is out of service. The sample line is I

connected into an active portion of the recirculation
system to ensure that a representative sample of
reactor water is obtained. The sample line valves
automatically close on receipt of a containment
isolation signal.

The Reactor Water Sample Mode is safety related with
the following safety functions

o Reactor Coolant Pressure Boundary Integrity
o Containment Isolation

An example of a safety design basis event is a Loss of
Coolant Accident.

E. Reactor Vessel Bottom Drain Mode

A drain line is connected to the botton head of the
reactor vessel to permit flushing the bottom of the
reactor to the radwaste system during plant shutdown.

'
This arain is also piped to the main suction line of the
reactor water cleanup system. The valve in this line is
normally oper to permit flow to pass from the bottom of
the reactor vessel to the cleanup system continuously
during reactor operation. This is done to keep the drain
line flushed out and to provide temperature readout of the4

coolant in the bottom of the reactor vessel by means of an
j installed thermocouple.

i

'
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REACTOR RECIRCULATION SYSTEM (B31) DRAWING NO. A-18172
SHEET _1.

II. DESCRIPTION OF OPERATIONAL MODES

E. The Reactor Vessel Botton Drain Mode is safety related
with the following safety function:

o Reactor Coolant pressure Boundary Integrity
~

F. Recirculation Pump Seal and Purge Mode

The recirculation pump seala are cooled by injection water
supplied by the CRD (Cll) System. The pumps and the MG .

Sets are cooled by the RBJCW (P%2) System. The pump seals
are provided with a purge system to keep the seals clean
by maintaining a net flow of clean water out of the seal -

area, along the pump shaft, and into the recirculation
system. A flow of (3) three to (S) five gym is
continuously drawn from the control rod drive hydraulic
system at all times.

The Recirculation Pump Seal and Purge Mode is safety
related with the following safety function:

o Reactor Coolant Pressure Boundary (RCPB)
Integrity.

*

G. Shut.1own Cooling Mode

The Shutdown Cooling Modo is an integral par.t of the RHR
System (Ell). Reactor coolant is pumped from one of the
recirculation loops by one or both RHR Pumps and is
discharged through the RRR heat exchangers where it is
cooled by the RHRSW flow. The reactor coolant is then
returnad to the RPV via the recirculation loop.

This mode contaisi no individual cosponents from the
Reactor Recirculation System except the segment of
recirculation pipe where the RHR system ties in, flow
elements N013A B which serve as pressure boundaries, and
recirculation pump discharge isolation valves F031A,8
whico are closed.

The Shutdown Cooling Mode is safety related with the
following safety functions j

\

o Reactivity Control
o Reactor Cora Cooling Geometry
o Remetor Coolant Pressure Boundary Integrity
o Reactor Coolant Inventory

An exemple of a safety design basis event is a Shutdown
Cooling (RHR) Melfunction necreasing Temperature.

.
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REACTOR RECIRCULATION SYSTEM (B31) DRAWING No. A-18172
SHEET _l_

III. SUPPORT SYSTEMS

The following systems, in whole or in part, are required to
support the operation of the Reactor Recirculation System.
For detailed information pertaining to the functionally

,

nuclear safety related poebious of these systems, the '

respective system evaluation documents for each system
should be consulted.

A. Nuclear Boiler System - 821

B. Residual Heat Removal System - Ell

C. Reactor Building closed Cooling Water System - P42

D. Control Rod Drive System - Cll i

E. Neutron Monitoring System - C51

F. Reactor Protection System - C71 !
'

G. Battery System - R42

H. Diesel Generator - R43

I. Uninterruptible Power - R44
,

The following system supports the Reactor Recirculation System
in a non-safety manner by providing Not Positive Suction Head
(NPSR) for the recirculation pumps: |

,

1 A. Feedwater System - N21
1

I

i

i

i

:
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SHEET _}_

.

SYSTEM EVALUATION DOCUMENT
,

IV. REFERENCE DOCUMENTS

DWG NO. REV. TITLE
______________________________________________________________

H-16063 16 Nuclear Boiler System P&ID, Sheet 2
H-16066 16 Reactor Recirculation System P&ID, Sheet 1
H-16067 1 Reactor Recirculation System P&ID, Sheet 2 ,

E-16068 2 Reactor Recirculation System P&ID, Sheet 3
H-16076 7 Reactor Recirculation System M.G. Sets

P&ID
'H-17860 13 Reactor Recirculatiou Pump and M.G. Set,

| Elementary Diagrams, Sht 1
,

i R-17861 7 Reactor Recirculation Pump and M.G. $st '

Elementary Dia_ rams, Sht 2
H-17862 13 Reactor Recirculation Pump and M.G. Set

,

Elementary Diagrams, Sht 3
H-17863 7 Reactor Recirculation Pump and M.G. Set

j Elementary Diagrams, Sht 4.

H-17864 19 Resctor Recirculation Pump and M.G. Set
j Elementary Diagrams, Sht 5

H-17865 10 Reactor RocLeculation Pump and M.G. Set
Elementary Diagrams, Sht 6a

' H-17866 15 Reactor Recirculstion Pump and M.G. Set
Elementary Diagrams, Sht 7

H-17867 7 Reactor Recirculation Pump and M.G. Set

].
Elementory Diagrams, Sht 8 .

H-17868 11 Reactor Recirculation Pump and M.G. Set
Elementary Diagrass, Sht 9 L

i H-17869 2 Reactor Recirculation Pump and M.G. Set i

Elementary tiagress, Sht 10 '

H-17870 3 Reactor Recirculation Pump and M.G. Set
Elementary Diagrams, Sht 11

R-17814 13 Reactor Recirculation Pump and M.G. Set
Eles,ntary Diagrams, Sht 12

i H-19913 0 Roactor Recirculation System Logic Diagram,
j Sht 1
j R-19914 0 Reactor Recirculation System Logic Diagram,
i Sht 2 l

H-19915 0 Reactor Recirculation System Logic Diagram, |

Sht 3 ;
; H-19916 0 Reactor Recirculation System Logic Diagram,
j Sht 4 )~

R-19917 0 Reactor Recirculation System Logic Diagram,
Sht 5

S-19108 A Operation sad Maintenance Instruction Manual
Vol. II - Reatetor Recirculation System i

Unit 1 FSAR, Rev. 3, 3.7 4.3, and 7.9
j Technical Specifications. Amend 124, 3/4.6 !
i 10CFR50 Appendix A. General Design Criteria No. I

1 1, 2, 4, 12, 13, 14, 15, 30, 31, 32, 55
5
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SHEET 30_.

:

SYSTEM EVALUATION DOCUMENT

IV. REFERENCE DOCUMENTS
_______________________________________________________ _______

Central File for the Environmental Qualification of Safety
Related Equipment, Section 3 (HNP-1), Rev. 19.

Review of Plant Systema per Supplement 1 NUREG-0737, comparison
to NRC Regulatory Guide 1.97 (Rev. 2) EMP-1

SCSI Calculation # SNR 86-003, Rev. O "Unit 1 Path 1 & 2 Safe
Shutdown Equipment List"
Bechtel Electrical Calculation #76, Rev. 0 "Unit 1 Path 3 Safe
Shutdown Equipment List".
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