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THREE MILE ISLAND NUCLEAR STATION
UNIT #2 OPERATING PROCEDURE 2102-3.3
DECAY HEAT REMOVAL YIA 0TSG
1.0 REFERENCES
1.1 Drawings Applicable for Operation.
1.1.1 Main and Reheat Steam - B&R 2002.
1.1.2 Feedwater and Condensate - BER 2005.
1.1.3 Reactor Coolant Makeup and Purification - B&R 2024.
1.1.4 .~ Spent Fuel Cooling and Decay Heat Removal - B&R 2026.
1.1.5  Circulating and Secondary Services Water - BSR 2023.
1.2 Operating Proceduras, : -
1.2.1 2102-3.1, Unit Shutdown.
1.2.2  2102-3.2, Unit Cooldown.
1.2.3  2104-1.3, Decay Heat Removal.
1.2.4 2105-1.4, Integrated Cuntro! System.
1.3 Manufacturers' Instruction Manuals.
=131 Not Applicable.
1.4‘ System Descriptions.
1.4.1 Decay Heat Removal (Index 20)}.
1.4.2 Main and Reheat Steam (Index 1).
1.4.3  Feedwater and Condensate (index #A).
1.4.3 Condenser Air Extraction (Index 3).
1.4.5 Circulating Water (Index 15).
1.5 Curves.'TabTes. etc.
1.5.1 Turbine Header Pressure Setpoint vs Reacto} Coolant System

Temperature,

2.0
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ES5i2 Reactor Cooiant System Cooldown Limitations.
1.5.3  Reactor Coolant System Cooldown Limitations (<500 psig).

2.0 LIMITS AND PRECAUTIONS . -

2.1 Equipment.

2.1.1 Reactor coolant temperature, prassure, and ccoldown rates
shall be maintained within the limits specified in Figure
3.4.2 of T.S5. 3.4.9.1 (Refar to Figurs 1.5.2 attached).

25):2 Except when drying an OTSG for shitdown. the minimum water
level is (24") on startup range indicators SP-1A-LT4 and 5 and
SP-1B-LT4 and 5 on Panel 4.

2.1 The pressurizer maxinum allowab’e cooldown rate shall te
limitza to '00%F/hr, 75°F stap change, or 50%F in any 1/2 hour
perfod. (T7.S5. 3.4.9.2).

2.1.4 For the Emergancy Feedwatar headar/sozzle fatigua jinmits, see
Table 5-7.1 of Tech Spacs.
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2y7 During Decay ﬁeat Rem:val by natural circulation, maintain Th
(as indicated by RC-4A/<2-TI1 or TI2) 30°F below the saturation
temperature corresponding to pressurizer pressure in order to
prevent boiling in the hot legs.
© 2.2 MAdministrative.
Not Applicable.
3.0 PREREQUISITES
3.1 The reactor is at Hot Shutdown (Mode 3) in accordance with
2102-3.1, Unit Shutdown, with safety rod groups 1-4 fully
withdrawn and group 8 in its operating position.

3.2 Feedwater flow is via the Startup Feedwater Vafves {FW-V25A &
B) and 0TZG level is being maintained at 97-99% on the operating
range level instruments {SG-1A/1B-LT2 or LT3) with the Startup
Feedwater Valves FU-V25A & B in "Manual".

3.3 Decay Heat is being removed via the Turbine Bypass Valves (}iS-
V<5A and 3 and 15-V26A and B) with Turbine Header Pressure
setpoint ‘at 855 psig (47.2% on Turbine Header Pressure ICS
Station} maintaining Reactor Coolant System Temperature {Tc)
at 532°F as indicated by RC-5A-TI-1 or 2 on Panel 4.

_E.G PROCEDURE -

4.1 Normal System Startup.

T P To maintain reactor coolant system temperature above

450%F {as indicated by RC-5A-TI-1 or 2 on Panel 3} adjust

' u'i"‘_a ;

the Turbine Header Pressurs Setnaint 5 maintain the

turbina headar bressure corresponding to the desired

Reactor Coolant System fesperatire as per Figure 1.5.1.

4.0 ] 915 ‘3 ,{J.
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To decrease Reactor Coolant System tcnjorature adjust the.
Turbine Header Pressure Setpoint downward, thereby,
increasing steam flow from the 0TSG's and decreasing the
Reactor Coolant System temperature, Tc (as indicated by
RC-5A-TI-1 or 2 on Panel 4) Correlate Reactor Coolant
System temperature and Turbine Header Pressure Setpoint
by using Figure 1.5.1. " Cooldown must be limited to
1009F/hr, 75°F step change, or 509F in amy 1/2 hour
perfod. and the ccoldown limitations of Figure 1.5.{ must
be met. Maintain this method of cooldown until Raactor
Coolant System temperature Tc (as indicated by RC-5A-TI-]
or 2 on Panel 4) is below 500°F. 7
When Reactor Coolant System temperature, Tc (as indicated
by RC-5A-TI-1 or 2 on Panel 4) is below 500%F, place the
Turbine 8ypass Valves in Manual in accordance with 2105-

1.4, Integrated Control System. Continue cooldown to the

dasired Reactor Coolant System temperature, Tc {as indicated

by RC-5A-TI-1 or 2 on Panel 4), in accordance with 2102-
3.2, Unit Cooldown. Cooldown must be limited to 1009F/hr,

759F step change, or 50°F in any 1/2 hour period, and the

~cooldown limitations of Figure 1.5.2 must be met, Maintain

this method of cooldown until 2eactor Coolant System
temperature, Tc {as indicated by RC-5A-TI-1 or 2 on Panal
4) is at 220°F,

4,2 BCS Cocldown Gperation.,

_ 3,2.1

The Reactor Coolant System is cooled down to 230°9F (as

indicated by RC-5A-T1-1 or 2 on Panel 4) using the

5.0 195 3]
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Turbine Bypass Valves to dump steam tu tlic #ain condenser

in accordance with 2102-3.2, Unit Cooldown.

5.1 195 317
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4.2.2 The Reactor Coolant System pressure (as indicated by RC-
3A-P12) has been reduced to the midpoint of the "Window"
for simultaneous operation of the RC pumps and DH pumps
in accordance with 2102-3.2, Unit Cooldown.
4.2.3 The Decay Heat Removal System is in operation per 2104-
1.3, Decay Heat Remaval.
NOTE: The shutdown of Decay Heat Removal via OTSG
will be correlated with 2104-1.3.
4.2.4 Secure Decay Heat Removal via OTSG when RCS temperature
is less than 220°F by closing the turtine hypass valves,
MS-V25A and B8, and MS-V26A, and B.

4.3 Heat Removal by Natural Circulation.

On loss of all four (4) RC Pumps, the Emergency Feedwater Pumps
(EF-P-1, EF-P-2A, and EF-P-28) will start and the Emergency Feedwater
Yalves (EF-V11A and B) will cpen to sdppTy emergency feedwater
directly from the condensate storage tanks to the OTSG's through
the Emergency Feedwater Nozzles. This introductfon of cold feedwater
to the upper half of the OTSG will cause a reduction in RC System
temperature in the upper saction of the 0TSG. This reduction in RC
System temperature will induce the natural circulation required for
decay heat removal.
4.3.1 A1l four {4) RC Pumps are tripped, the reactor is tripped,
and the turbine is tripped.
4.3.2 Steam pressure {s being maintained at Turbine Header
setpoint (f.e. - 855 psig during noraml operation plus
125 psig) dumping steam to the main condensar through the

Turbine Bypass Valves (MS-V25A and B and MS-V26A and B8)

6.0
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or dumping steam to the atmosphere through the Atmospheric
Dump Valves (MS-V3A and B) if a low vacuum condition of
Tess than 24" Hy0 exists in the main condenser or less
than three (3) 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-
2B) are running (as indicated by Panel 3 indicating
11ghts), supolying emergency feedwater to the O0TSG's from
the Condensate Storage Tanks, through the Emergency
Feedwater Yalves (EF-V11A and B) OTSG level is increasing
to, or at, 21' (50% as indicated on operating range level
instrumentation SG-1A/1B~LT2 or 3 on Panel 3).
NOTE: Decay heat removal by natural circulation will
be accomplished in conjunction with 2202-2.1,
Blackout. 2202-2.1 covers two possibilities:
1.  Blackout with 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
Tost due to loss of spray capability and
Toss of pressurizer heaters.

2. System pressure will decay due to heat

losses to ambient from the pressurizer

(100-200 psig/hr).

195 314
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Assuming continued efforts to reenergize the

Auxi]iary'transformers fail, the operators must
follow the pressurizer pressure decrease and
maintain the pressure/teﬁﬁerature limits for
.cooldown in Figure 1.5.2 by following the
. appropriate procedure below:
4.3.4 Decay Heat Removal by Natural Circulation with Emergency Dfesels;'.
4.3.4.1 Establish seal injection 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-V25 or 377.
—3.3.4.1.3 Start MU-PIA (Panel 3) per 2104-1.2.
—4.3.4.1.4 Open MU-V32 in Manual slowly to establish Seal Injection
Flow Rate of 2 GPM per RCP for two minutes.
—8.3.4.1.5 Establish seal injection flow of 6 GPM per RCP for two
minutes.

4.3.4.1.6 Open seal return valves MU-Y33 A, B, C, D if closed, and

open MU-V25 or 377 closed in step 4.3.4.1.2.
_4.3.4,1.7 Establish full 10 GPM seal injection per RCP.
. 4.3.4.1.8 Place MU-V32 in AUTO.
HOTE: These steps are to avoid thermally shocking the RCP
= seals.
. 4.3.4.2 \Using Turbine Header Pressure satpoint, adjust OTSG
pressure to maintain PCS temperature within the pressure/

temperature limitations of cooldown curve, Figure §.5.2,

we'e' g

NOTE: With CRD breakers tripped, a 125 psig bias is
added to Turbine Header Pressure satpoint to

prevent excessive cooldown of the reactor.

- ' 195 315
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__ 4.3.4.3 When RC System temperature decreases to 510°F (as indicated
by RC-5A-T11/2 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 refationship dictated by
the cooldown curvg. Fiéure 1262
NOTE: During blackout conditions, the Turbine Bypass
Valve ICS Hand/Auto station will be controlling
Atmospheric Steam Dump Valves, MS-V3A and B due
to loss of all circulating water pumps.
—_8.3.4.4 When RCS temperature decreases to 250°F, the DHR system
will be placed in 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 Heat Removal by Matural Circulation Without Emergency Diesels.
e top letdown from the RC System by closing MU-V376 (Panel
35
—_%.3.5.2 Prior to total loss ¢f 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 !MS-V3A and B. l -
(2) EFP Steam supply valve M5-V14. i
(3) Emergency FW valves EF-VY11A and B.

__4.3.5.3 Maintain Th 30%F below the saturation terperature corresponding
to pressurizer pressure by manual operation of the above : =

9.0
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listed valves to prevent boiling in the hot legs and to

allow minimum RC System shrinkage until makeup is restored.
Discontinuing the removal of decay heat by matural circulating
after an Auxiliary transformer is returned to service.

When an Auxiliary transformer is returned to service,

return required system to normal, as determined by plant

conditions infaccordance with appropriate procedures.

wee'
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