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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 High Pressure Injection (HPI) 

BASES 

BACKGROUND The function of the ECCS is to provide core cooling to 
ensure that the reactor core is protected after any of the 
following accidents: 

a. Loss of coolant accident (LOCA); 

b. Rod ejection accident (REA); 

c. Steam generator tube rupture (SGTR); and 

d. Main steam line break (MSLB).  

There are two phases of ECCS operation: injection and 
recirculation. In the injection phase, all injection is 
initially added to the Reactor Coolant System (RCS) via the 
cold legs or Core Flood Tank (CFT) lines to the reactor 
vessel. After the borated water storage tank (BWST) has 
been depleted, the recirculation phase is entered as the 
suction is transferred to the reactor building sump.  

The HPI System consists of two independent trains, each of 
which splits to discharge into two RCS cold legs, so that 
there are a total of four HPI injection lines. Each train 
takes suction from the BWST, and has an automatic suction 
valve and discharge valve which open upon receipt of an 
Engineered Safeguards Protective System (ESPS) signal. The 
two HPI trains are designed and aligned such that they are 
not both susceptible to any single active failure including 
the failure of any power operating component to operate or 
any single failure of electrical equipment. The HPI System 
is not required to withstand passive failures.  

There are three ESPS actuated HPI pumps; the discharge flow 
paths for two of the pumps are normally aligned to 
automatically support HPI train "A" and the discharge flow 
path for the third pump is normally aligned to automatically 
support HPI train "B." The discharge flow paths can be 
manually aligned such that each of the HPI pumps can provide 
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LCO e. HPI suction headers cross-connected; and 

(continued) 
f. HPI discharge headers separated.  

The LCO establishes the minimum conditions required to 
ensure that the HPI System delivers sufficient water to 
mitigate a small break LOCA. Additionally, individual 
components within the HPI trains may be called upon to 
mitigate the consequences of other transients and accidents.  

Each HPI train includes the piping, instruments, pump, and 
controls to ensure an OPERABLE flow path capable of taking 
suction from the BWST and injecting into the RCS cold legs 
upon an ESPS signal. For an HPI train to be OPERABLE, the 
associated HPI pump must be capable of taking suction from 
the BWST through the suction header valve associated with 
that train upon an ESPS signal. For example: 

1) if HPI pump "B" is being credited as part of HPI train 
"A," then it must be capable of taking suction through 
HP-24 upon an ESPS signal; or 

2) if HPI pump "B" is being credited as part of HPI train 
"B," then it must be capable of taking suction through 
HP-25 upon an ESPS signal.  

The safety grade flow indicator associated with the normal 
discharge valve is required to be OPERABLE to support the 
associated HPI train's automatic OPERABILITY.  

To support HPI pump OPERABILITY, the piping, valves and 
controls which ensure the HPI pump can take suction from the 
BWST upon an ESPS signal are required to be OPERABLE.  

To support HPI discharge crossover valve OPERABILITY, the 
safety grade flow indicator associated with the HPI 
discharge crossover valve is required to be OPERABLE.  

Each LPI-HPI flow path includes the piping, instruments, 
valves and controls to ensure the capability to manually 
transfer suction to the reactor building sump (LPI-HPI flow 
path). The OPERABILITY requirements regarding the LPI 
System are addressed in LCO 3.5.3, "Low Pressure Injection 
(LPI)." 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 High Pressure Injection (HPI) 

BASES 

BACKGROUND The function of the ECCS is to provide core cooling to 
ensure that the reactor core is protected after any of the 
following accidents: 

a. Loss of coolant accident (LOCA); 

b. Rod ejection accident (REA); 

c. Steam generator tube rupture (SGTR); and -Rits, ca 

d. Main steam line break (MSLB).  

There are two phases of ECCS operation: injection and 
recirculation. In the injection phase, all injection is 
initially added to the Reactor Coolant System (RCS) via the 
cold legs or Core Flood Tank (CFT) lines to the reactor 
vessel. After the borated water storage tank (BWST) has 
been depleted, the recirculation phase is entered as the 
suction is transferred to the reactor building sump.  

\S The HPI System consists of two trains, each of 
which splits to discharge into two RCS cold legs, so that 
there are a total of four HPI injection lines. Each train 
takes suction from the BWST, and has an automatic suction 
valve and discharge valve which open upon receipt of an 
Engineered Safeguards Protective System (ESPS) signal. The 
two HPI trains are designed and aligned such that they are 

3asseT A not both susceptible to any single active failure including 
the ailure an ower o eratin com onent to operate or(j ) 

+, covideany sing e ai ure o e ectrica equipment. "There are three 
ESPS actuated HPI pumps, ehe flow-to
either train. At least one pump is normally running ovQV 

RCS makeup and seal injection to the reacto 
coolant pumps. Suction header cross-connect valve are e-4oc 
normally openU NTdischarge head A crossnnent valves are 

r\0rM0 OPTC 011 normally closed) PAddtina diws-&ekrge-valves -HP4-4isebsege

k~z', er-valve.)-can be used to bypass the normal discharge 
valves and assure the ability to feed either train's 

-AWe-injection linesAemthe-pump's'-en-eehe-rt.  
-Rre h - safety grade flow indicator is provided for-th-ewph 

s-soe-4ated-wi-th-e-e~ach-f-these -r-dA-sebseage-va-lves---These

A0 enbtF ec dsh36 
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LCO may be called upon to mi e the consequences of other 
(continued) transients and accidents ch HPI train includes the 

.* piping, instruments, pumpX, valves, and controls to ensure 
an OPERABLE flow path capable of taking suction from the 

ae col 3 BWS upon an ESPS signal.4 The safety grade flow indicator 
associated with the normal discharge valve is e uired to be 

69 s OPERABLE to support the associated HPI train's OPERABIL 
-)Each LPI-HPI flow path includes the piping, instruments, 

pumps valves and controls to ensure the capability to 
manually transfer suction to the reactor building sump (LPI

TheOMZAGIxuWY HPI flow path). 4 

reSO-A3 +V% Q- During an-eveht requiring HPI actuation, a flow path is 
LF'iysrcH a- provided to ensure an abundant supply of water from the BWST 
06A LCO to the RCS via the HPI pumps and their respective discharge 
3. flow paths to each of the four cold leg injection nozzles 

Pand the reactor vessel. In the ,e tebne tis fow path -vas 
CL manually transferred to take its supply from the 
( reactor building sump and to supply borated water to the RCS 

via the LPI-HPI flow path (piggy-back mode).  

The flow pat for each HPI tra must maintain its designed 
i dependence t ensure that no s gle active fal ure can 
di able both HP trains.  

The 0 is modifie by a Note that r uires three HP umps 
and th HPI discharg crossover valves HP-409 and HP- 0) 

1 to be 0 ERABLE and th suction header to be cross-connec ed 
when THE AL POWER is > 60% RTP. The saf y grade flow 
indicator ssociated wit a HPI discharge c ossover valve i 
required to be OPERABLE to support HPI disch ge crossover 
valve OPERAB LITY. The Not modifies the pump and valve 
OPERABILITY a valve alignme t requirements to rovide 
dditional req *rements assume by the safety ana ses at 
p er levels > 6% RTP.  

APPLICABILITY In MODES 1 and 2, and MODE 3 with RCS temperature > 350 0F, 
the HPI- ' inOPERABILITY requirements for the small break 
LOCA arebsdo ful owersoperat n.OAlthoug reduced 

wer wol trqire esmlv ofperformlace, the 

Po~~or"a cident anal yis does not r\ovide for reduced cooling 
req 'rements iftthe lower M90ES._ IThe HPI pump performance 
is based on the small break LOCA, which establishes the pump 
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