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CORE COOLING WITH NO RCP'S OR NATURAL CIRCULATION 

1.0 PURPOSE 

1.1 To provide core coo,ing when all other attempts to establish Forced or 
Natural Circulation through the core have failed. 

1.2 This procedure is to be implemented only when so directed by EP-34. 

2.0 REFERENCES 

2.1 Decay Heat Removal Pump Characteristic Curves (Figures 1 and 2). 

2.2 Decay Heat Removal Operating Procedure, 2104-1.3. 

2.3 Loss of Natural Circulation Emergency Procedure, EP-34. 

3.0 PRECAUTIONS AND LIMITATIONS 

3.1 To ensure continuous operation of OH system components, attempt to 
maintain the following conditions: 

1. Do not exceed a maximum OH pump bearing temperature of 180°F. 
(Computer points 336, 338 for DH-P-1A and 337, 339 for DH-P-18). 

2. Do not exceed a motor bearing tempe�ature of 190°F. (Computer 
points 340, 342 for OH-P-lA and 341, 343 for OH-P-18. 

3. Do not exceed a motor stator temperature of 130° C (265°F), 
(Computer points 1666 for OH-P-1� and 1667 for OH-P-18). 

4. Do not exceed two successive OH pump motor starts. A subsequent 
restart is allowed after the motor stator temperature drops 
below 8°C (1,.5°F)of the normal operating temperature. 

5. Ensure that the maximum allowable AT of 200°F between OH cooler 
tube and shell is not exceeded. (Loop MA" - DH-6-Til, OC-TI-957, 
Loop "8M - OH-6-T2, OC-TI-968, located on Panel �8). 

6-.- · Ensure that the maximum allowable flow per DH cooler of 3750 G?H 
fs not exceeded, (DHl-Fil, 2, located on.Panel 18). 

7. Before initiating cooling water flow �n either side of DH coolers, 
ensure that the coolers and all connecting piping fs filled and 
ve�ted (assumed accomplished). 

8. When changing flow on either side of the DH coolers, ensure that 
the maximum allowable cooler flow (3750 GPM) is not exceeded. 

9. Ensure that the flush water supply to the decay heat pump 
mechanical seal does not exceed 500 PSIG as read on PI 464 and 
466 located on Panel 18 (Computer points 115 and 116). 
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10. Do not operate DH pumps in the recirculation mode for more than 

three minutes vithout coolin& vater cut in to coolers. 

11. Should cooling vacer pump cavitation occur or if a high flov 
alarm annunciates (3750 CPM) throttle decay heat cooler discharge 
valves DHV-128 A/B. 

CAUTION: Do not open DH-V6A/B simultaneously vith DH4V5A/B or 
the BUST vill drain into the RB sump. 

3.2 Temperature limitations for incore· thermecouples: 

1. All operable incore thermocouples must be maintained tpS0°F. 

2. All incore thermocouple temperature increases on operable thermo­
couples must not be>lOOF/Hr. 

3.3 Do not fill the BUST durins this procedure unless Containment vater 
inventory (level) permits further addition. 

4.0 �lATE ACTIONS 

4.1 Automatic 

4.1.1 None. 

4.2 Manual 

4.2.1 Secure all pressurizer heaters. 

4.2.2 Perform the valve lineup per Attachment 1. To prevent damase 
to the Reactor Buildin& Spray pumps, rack out their breakers 
as indicated: 

1. For RBS puop 85-P-lA, rack out its breaker in position 
lE-4 oft Bus 2-lE. 

2. For RBS P\IIIP BS-P-lB, rack out ita breaker 
I 

i�position 
2E-5 off Bus 2-2£. I 

4.2.3 Determine vhich DHR pump is to be used, then •tart the DKR system 
as follows: 

-- . 
1. Verify coolins Vater is available to the DKR cooler for the 

pump selected. 

2. Start the selected · DKR pump. 

3. Open DH-V4A it pump "A" was started, or DH-V4B i f  pump "B" 
vas started,. 

4. Secure the operating Hakeup pw:rp. Close seal return valve 
MU-V377 and secure letdown by closing HU�.v l7" 
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S. Establish flow through the· core by fully opening RC-Vl37. 
Calculated�low ia approximately SOgpm at 150 psi DHR pump __.; -pressure. 

6. Monitor operable core thermocouples. 

1. If a core heatup is in progress, aa indicated by a temperature 
rise on the majority of·tha core thermocouples or if the limits 
of 3.2 are approached, proceed as follows: 

8. 

A. Open RC-R2 and throttle open RC-V2 in an attempt to stay 
wtithin the limits of Section 3.2. Flow through RC-V2 is 
calculated to be between 275 and 315 gpm when fully open. 

lf it becomes apparent that it will be necessary to 
switch to the Reactor Building sump, concurrence should 
be received from R. C. Arnold or J. C. Herbein prior 
to opening DH-V6A or DH-V6B. �g these valves 
should be considered only if all other methods to 
provide core cooling have been exhausted. 

B. lf BWST level drops to 12 feet, shift DKR pump suction 
to the RB sump by openin& DH-V6A and closing DH-SA for 
the "A" pump and by opening DH-V6B and DH-VSB for the 
"B" pump. 

i 
C. Monitor �mp operation per Figure Yror the "A" pump or 

Figure� for the "B" pump. · 
v 

If a core cooldown is in progress, as indicated by a decrease 
in the majority of core thermocouple readings, proceed as 
fallows: p.e..V s"" � C1'\. C1"'\ 
A. Throttle down on1RC-Vl37 until the decrease in core 

temperature is negligible. 

B. Monitor pump operation per Fiaure 1 for the "A" pump 
or Figure 2 for the "B" pump. 

-

5.0 SUPPLEMENTARY ACTION 

5.1 lf this method of core cooling is required to be in effect for more than 
ten days and DHR pump section �as remained on fhe BW�tota� flow through 
oper�tins DHR pump should be increased to 72p gpa. This is to insure 
adequate long term pump cooling. Flow can be increased by opening DH-Vll6 
and throttling open DH-Vl08 A/B as appropriate. Total flow may be monitored 
on DH-l-FI1/FI2. Core flow should be adjusted per ,.2.�.7 as required to 
maintain desired core temperature. . ���.z.;:1 
� Prior to taking the following action R. C. Arnold or J. C. Herbeln 

must be notified. 

5.2 If the DKR pump• fail to remain in operation and no other method of 
core cooling is available, leave RC-Vll7 open to promote boiling in the 
core as a final implementation to allow the core to cool naturally. 
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ATTACHMENT 1 

p,.�. I '{ ?.. ., 

VALVE REQUIP.ED POSITIONEJl 

NUMBER POSITION INITIALS 

DH-Vl49 Open / 

DH-Vl.S7 Shut ./ 

DH-V8A Shut I 

DH-V8ll Shut 
I 

DH-V5A*Note 1 Open . 

DH-V5li*Note 1 Open • 

DH-V6A Shut· 

DK-V6B Shut · 

DH-V101A Shut I 

DH-VlOlB Shut .I 

DH-VlOOA Shut 
I 
I 

DK-V100Jill Shut 

DH-Vl02A Open o/ 

.h/-\1 H) 2. �. "� / 

DH-V178A I Open / 

DH-Vl78B 
I Open / 

DH-Vl28A Open "' 

DK-Vl288 Open ./ 

DH-Vl06A Shut ./ 
/ 

DH-V1068 Shut 
... -- . 

DH-Vll2A Shut / 

DH-Vll28 Shut 
/ 

DH-V193A Shut / 

DH-Vl93B Shut 
I 

DH-V108A Shut / 

DK-Vl088 Shut I 

DH-V4A Shut / 
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. . • •'{ALVt REQUIRED POSITIONER 
,· HUMBER POSITION INITIALS 

pN;� z: , z. 
DH-V41 ./ Shut 

DH-V7A Shut 

DH-V7B Shut 

DK-Vl86A I Shut 

DH-Vl861 
I 

Shut 

BS-VlA Shut / 

BS-VlB Shut I 

.- --, 

*Note 1 CAUTION: Do not open DH-VSA(B) unless DH-V6A(B) are closed or the 
BWST vill drain to the R! aump. 
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