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1. 0 REFERENCES 

THREE MILE ISLAND NUCLEAR STATION 

UNIT 12 OPERATU:G PROCEDURE 2102..;3.3 

. DECAY HEAT RE?10VAL VIA OTSG 

· _ 1.1 - Drawings· Applf·c-able for Opera'iion. 
' - -

1.1.1 Main and Reheat Stea•- B&R 2002. 

Feedwater and Condensate - B&R 2005; 

2102-3.3 
Revision 0 
C5/16/77 ' 

Reactor Coolant Makeup and Purification - ' e&R 2024~- -- _ 

1 ~ 1.~ _.· Spent Fuel Cooling and Decay Heat -Remov~l - B!R 20l6. 

1.1.5 , Circulating and Secondary Services Water :. B&R -2023. 

1:2 -Operatfng _Procedures. .. . - ·.- . 

-- 1. 2. 1 2102-3.1, Unit Shutdown. , 

1.2.2 2102-3.2~ Unft Coo1down. 

1.2.3 

1. 2.4 

2104-1 . 3, Decay HeatRemovat. o 

-. 2105:-1. 4, _ Integrated Control System. 

- _-- 1.3 Manufacturers' Instruction Manuals. 

Not Applicable'~ 

- -_1.4 ~System Descriptions. 

1.4.1 Oecay Heat Removal (Index · zo)~ 

1.4.2 Main __ and Reheat Steam (Jndex ' l). 
-

1.4. 3 Feedwater and Condensate (Index 4A) . 

1.4.4 Condens~r Air Extraction - {tnd~~ S). 

1. 4. 5 Circula'tin~g Water (Index 15). 

1.5 Curves. Tables. etc. 

1. 5.1 Turbine ·Header Pressure Setpof~t vs Reactor Coolant System 

Temperature. 

2.0 
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1. 5.2 

1.5.3 

Reactor Coolant System Cool down Limi-tation<>. 

- i ... ..:-J. J 
Revis ion 6 
04/17/78 

R~actor Coolant System Cooldown Lf~ ita tlons < ~SfrJ pslg). 

2.1 Equipment. 

2.1.1 ~eactor coolant temper~ture, pres;ure, and ccoldown rates 

2. 1.2 

7 . 1.3 

2. 1.4 

2.1. 5 

2.1.6 

shal t be maintained within the limits specified in figure 

3.4.2 of T.S. 3.4.9.1 {Refer t~ F f gur~ 1.5.2 att~c~ed). 

EAcept when drying an OTSG for st. 1tdown. !he mfnimu~ w4te~ 

level is (Z4•) on startup r1nge fndfcators SP-1A-LT4 and 5 and 

SP-18-LT4 lnd 5 on ?anel 4. 

The pressurizer ma.dC'\~ alli'Jn"b,e cooldoom r-1te sh.1ll !:e 

l imftJ~ to ~00°f/hr, 75°F step ch!r.g~. or 50°F in Jny l / 2 hour 

period. (T.S. 3.~.9.2). 

Table 5-7.1 of iech Sp~c~. 

""' . ..; 195 309 
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2.1.7 
' 

2102-3.3 
Revision 1 
09/08/77 

During Decay Heat Remr1Val ,by natural circulation, maintain Th 

(as . indicated by RC-4A/o;~-TI1 or TI2) 30°F below the saturatio~ 

temperature corresponding to pressurizer pressure in· order to 
. . 

prevent boiling in the hot legs. 

· 2.2 Administrative • 

. ftot Applicable. 

3.0 PREREQUISITES 

_3.1 The reactor is at Hot ShutdC' .. n (Mode 3) in accordance \'lith 

2102- 3.1, Unit 5hutdo~. with safety rod groups 1-4 fully 

withdrawn and group 8 in its operating position. 

_ . _3.2 Feedwater flow is via the Startup feed1.;ater Valves {FI~-V25A & 

B) and OT:G level is being maintained at 97-99% on the operating 

range level instruments (SG-1A/1B-LT2 or LT3) with the Start~p 

Feedwater Valves Ftl-V25A t. B in "Hanual". 

__ 3.3 Decay Heat is being re."lloved via the TUI'bine Bypass Valves (tlS­

n·sA and B and HS-\'26A and B) with Turbine !leader Pressure 

setpoint ·at 855 psig (47A 2~ on Turbine Header ~ressure ICS 

Station} mafnt~1ning Reactor Coolant Systc~ T~~peraturc (Tc) 

at 532°F as indicated by RC-5A-TI-l or 2 on Panel 4. 

4. 0 PROI.tDUllE ~ 

4, 1 :\o~~Jl Syste1:1 Startup. 

__ 4.1.1 To ~~intai n reactor cooiant system t~~perature above 

~S0°f {a~ · indicat~d bt RC-5A-TI-l or.2 on Panel 4) adjust 

the Turbine Header Pressure Sct~oin~ to mai ntain the 

turbfr•.! h!!.!!d~r pressure corre!>;:-oni!~ng to the desired 

P.eactor Coolant Systeo:t !e~i!era~~rc as per Fisure 1.5.1. 

4.0 
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_4.1.2 

21U2-3.3 
Revfsion 6 
04/17/78 

To decr~ase Reactor Coolant Sys tc:n tcn:jlt~ra ture adjust the 

Turbfne Header Pressure Setpoint downward, thereby, 

increasing ste~m flow from the OTSG'~.and' decrcasfng the 

Reactor Coolant System temperature. Tc (as indicated by 

RC-SA-TI-1 or 2 on Panel 4) Correlate Reactor Coolant 

System temperature and Turbine !leader Pressure Setpofnt 
. 

by using Figure 1.5.1. Cooldown must be limited to 

100°F/hr . 75°F step change. or sooF fn any l/2 hour 
. ' 

period, and the cooldown limitations of Ffgure 1.5.2 must 

be met. Maintain this method of cooldown until Reactor 

Coolant System temperature Tc (as indicated by RC-SA-TI-1 

or 2 on Panel 4) is below S00°F. 

4. 1.3 When Reactor Coolant System temperature. Tc (as fndfcafed ---
by RC-SA-TI-1 or 2 on Panel 4) is below soo0oF. place the 

Turbine Bypass Valves f n :~anua 1 f n accordance wi.th 2105-

1.4, Integrated Control System. Continue cooldown to the 

desired Reactor Coolant System temperature, Tc (as indicated 

by RC-SA-TI-1 or 2 on Panel 4), in accordance with 2102-

3.2. Unit Cooldown. Cooldown must be limited to 100°F/hr. 

75°F step change, or 50°F fn any 1/2 hour period, and the 

- cooldown lfi.!itations of Figure 1.5.2 must be tr.!t. :.taintaf n 

this r.:ethod of cooldo~·m until R!?actor Coolant System 

te~perature, Tc (as ~ndfclted by RC-SA-i i-1 or 2 on Panel 

4) is at 220°F. 

4. 2 PCS C~oldown Gp~ratton . 

__ 4.2. 1 The Reactor Coolant System is cooled down to 280°F (as 

i:tdiotcd by RC-5A-TI-1 or 2 on PiiMl 4} using the 

5.0 195 311 
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in accordance with 2102-3.2. Unit Cooldown. 
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dC2-3.3 
Revision 6 
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_4.2.2 

_4.2.3 

__ 4.2.4 

2102-3.3 
Revision 0 
06/16/77 

The Reactor Coolant Systen pressure (as indicated by RC-

3A-PI2) has been reduced to the midpoint of the "Window" 

for simultaneous operation of the RC pumps and DH pumps 

in accorJance with 2102-3.2, Unit Cooldown. 

The Decay Heat Removal System fs in operation per 2104-

1.3, Decay Heat Removal. 

~: The shutdown of Decay Heat Removal via OTSG 

will be correlated with 2104-1.3. 

Secure Decay Heat Removal via OTSG when RCS temperature 

fs less than 22Q°F by clo~fng the turbine ~ypass valves, 

MS-V25A and 8, and MS-V26A, and 8. 

4.3 Reat Removal by Natural Circulation. 

On loss of all four (4) RC Pumps, the Emergenc~Feedwater Pumps 

(EF-P-1, EF-P-2A, and EF-P-28) will start and the Em~rgency Feedwater 

Valves (Ef-V11A and 8). will open to s~pply emergency feedwater 

directly from the condensate storage tanks to the OTSG's through 

the Emergency Feedwater tlozzles. This introduct1on of cold feedwater 

to the upper half of the OTSG will cause a reduction in RC System 

temperature in the upper section of the OTSG. This reduction in RC 

Systeo temperature ~ill induce the natural circula~ion required for 

decay heat removal. 

_4.3.1 

__ 4.3.2 

~11 four (4) RC Pumps are tripped, the reactor is tripped, 

and the turbine fs tripped. 

Steam pressure 1s bei ng maintained at Turbine Header 

setpofnt li.e. - 855 psfg during noraml operation plus 

125 psfg) 4umping steam to the main condenser through the 

Turbine Bypass Valves ~~S-V25A and B and MS-V26A and B) 

6.0 
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_4.3.3 

2102-3.3 
Revision 0 
06/16/77 

or dumping steam to the ~~~sphere through the Atmospheric 

Dump Valves (HS-V3A and B) if a low vacuum condition of 

less than 24" H20 exists in the main condenser or less 

than three (~) Circulating Water Pumps are running. 

Steam safety valves and pressurizer electromatic and code 

safety valves are closed. 

The Emergency Feedwater Pumps (EF-P-1. EF-P-2A. and EF-P-

281 are running (as indicated by Panel 3 indicating 

11ghtsl. sup~lyfng emergency feedwater to the OTSG's from 

the Condensate Storage Tanks, through the ~rgency 

Feedwater Valves lEF-VllA and B) OTSG level is increasing 

to, or at. 21' (50S as indicated on operating range level 

instrumentation SG-1A/1B-LT2 or 3 on Panel 3). 

~: Decay heat removal by natural circulation will 

be accomplished in conjunction with 2202-2.1, 

Blackout. 2202-2.1 covers two possibilities: 

1. Blackout wfth diesels- use step 4.3.4. 

2. Blackout without diesels - use step 4.3.5. 

With either of these two conditions, the following 

considerations prevail: 

1. Normal pressurizer pressure control is 

lost due to loss of spray clpability and 

loss of pressurizer heaters. 

2. System pressure will decay due to heat 

losses to ambient from the pressurizer 

(100-200 ps1g/hr). 

7.0 
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. ·. .. 2102-3.3 . 
. 'ln~titm 4 

Assuming continued efforts to reenergize t~e 

Auxiliary transformers fail, the operators must 

follow the pressurizer pressure decrease and 
~ . 

maintain the pressure/temperature limits for 

cooldown in Figure 1.5.2 by following the 

. appropriate procedure below: 

4.3.4 Decay Heat Removal by Natural Circulation with E~ergency Diesels. 

4.3.4.1 Establish seal . fnjection flow by the following procedure: 

______ 4.3.4.1.1 Place MU-V32 Seal Injection Flow Control Valve in Manual 

and close (Panel 3). 

__ 4.3.4.1.2 Close MU-V2S or 377. 

______ 4.3.4. 1.3 Start HU-P1A (Panel 3) per 2104-1.2. 

____ . _4.3.4. 1.4 Open MU-V32 fn Manual slowly to establish Seal Injection 

Flow Rate of 2 GPM per RCP for t:~o minutes. 

__ 4.3.4.1.5 Establish seal injection flow of 6 GPM per RCP for tNo 

minutes. 

__ 4.3.4.1.6 Open seal return valves HU-'/33 A, B, C, D if closed, and 

open MU-V2S or 377 closed in step 4.3.4.1.2. 

_4.3.4.1.7 Establish full 10 GP:·I seal injection per RCP. 

_4.3.4. 1.8 Place MU-V32 in AUTO. 

ilOTE: These steps are to avoid the~~lly shocking the RCP 

seals. 

4.3.4.2 Using Turbine Header Pressure setpoint , adjust OTSG 

pressure to maintain P.CS te~~erature within the pressure/ 

temperature limitations of cootdown curve, Figure 1.5.2. 

tlOTE: With CRD breakers tri~ped, a 125 psig bias is 

added to Turb ine Head~r Pressure s~tpofnt t.o 

prevent excessive cool~cwn of the reactor. 

8. 0 195 315 
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2102-3.3 
Revfsion 3 
11/~5/77 

__ 4.3.4.3 When RC System temperature decreases to 510°F (as indicated 

by RC-SA-Tll/2 on Panel 4) place the Turbine Bypass 

Valves Hand/Auto control station in Manual and continue 

cooldown in accordance with 2102-3.2, Unit Cooldown, 

maintaining pressure/temperature relationship dictated by 

the .cooldown curve, Figure· t.5.2. 

NOTE: During blackout conditions, the Turbine Bypass 

Valve ICS Hand/Auto station will be controlling 

Atmospheric Steam Dump Valves, MS-VJA and B due 

to toss "fall circulating water pumps. 

____ 4.3.4.4 When RCS temperature decreases to 2so°F, the DHR system 

will be placed fn operation in accordance with 2104-1.3, 

Decay Heat Removal and transfer of decay heat removal to 

the DH system will be accomplished in accordance with 

Section 4.2. 

4.3.5 Decay HE-at Removal by Natural Circulation Without Emergency Diesels. 

____ 4.3.5.1 Stop letdown from the RC System by closing MU-V376 (Panel ~ 

3). 

____ 4.3.5.2 Prior to total loss cf Instrument Air System (60 psig) 

· station personnel at following locations to manually 

control associated valves on orders from the Control 

Room. 

(1) Atmospheric Dump valves f.tS-V3A and B. 

(2) EFP Steam supply valve MS·Vl4. 

(J) Emergency FW valves EF-VllA and B. 

_______ 4.3. 5.3 ~dintain Th 30°F below the saturation terrperature corresponding 

to pressu~izer pressure by manual operation of the above 

9.0 
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__ 4.3.6 

2102·3.3 
Revision 2 
11/l/77 

listed valves to pt·evcnt boiling in the hot legs and to 

allo\., minimum RC System shrinkage until makeup is restored. 

Discontinuing the removal of decay heat by natural cit·culating 

after an Auxiliary transformer is returned to service. 

Uhcn an Auxfl iary transform<!r is returned to service, 

return required system to normal, as determined by plant 

conditions in ,:accordance ,.,fth appropl"iate procedures. 

9.1 
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EXPArlDED HEAT UP/COOLDm.Jtl CURVE 
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