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• NEXT (ACTION REQUIRED BY 
PROCEDURE … )
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0407     +0.1 dpm
0409     +0.2 dpm
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Time IR SUR
0404      -0.2 dpm A.  0404
0405      -0.1 dpm B.  0405
0407     +0.1 dpm C.  0407
0409     +0.2 dpm D.  0409
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Another Hypothetical Plant: SIAS 
Actuation and injection results in 
EAL upgrade
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Unit 1 SIAS = 1600 psia

Unit 2 SIAS = 1736 psia
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1) …
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2) What condition would result in 
Escalation of the EAL?
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A. 1)
2)  Unit trips, RCS pressure stable at 1690 psia

B. 1)
2)  Unit trips, RCS pressure stable at 1550 psia

C 1)
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C. 1)
2)  Unit trips, RCS pressure stable at 1690 psia

D. 1)
2)  Unit trips, RCS pressure stable at 1550 psia
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2) Following a unit trip, what is the 
EARLIEST time conditions are 
met that requires an escalation of 
the EAL?
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Unit 1 is at 100% power. […]
Which ONE of the following states 
1) …
2) Following a unit trip, what is the EARLIEST 

i di i h i
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time conditions are met that requires an 
escalation of the EAL?

Time RCS Pressure
1234       1690 psia
1236       1550 psia
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A. 1)
2)  1234

B. 1)
2)  1236

C 1)
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C. 1)
2)  1234

D. 1)
2)  1236
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2.  Substitute a Sequence of Times 
as Answers to Eliminate 
the ‘Subset.’
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Unit 1 Initial Conditions:
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Current Conditions: 
•
• {after something happens}
•
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which ONE of the following is the 
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Component Cooling Water (CCW) 
Pumps?
(consider no operator actions 
occurred)
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A.  ‘A’ CCW Pump is running.
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A. ‘A’ CCW Pump is running.

B.‘B’ CCW Pump is running.



Example Question #4Example Question #4

Based on the current conditions, which ONE of 
the following is the correct status of the ‘A’ and 
‘B’ Component Cooling Water (CCW) Pumps?
(consider no operator actions occurred)
A ‘A’ CCW P i i
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A. ‘A’ CCW Pump is running.
B. ‘B’ CCW Pump is running.

C. BOTH ‘A’ AND ‘B’ CCW Pumps 
are running.



Example Question #4Example Question #4

Based on the current conditions, which ONE of 
the following is the correct status of the ‘A’ and 
‘B’ Component Cooling Water (CCW) Pumps?
(consider no operator actions occurred)
A ‘A’ CCW P i i
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A. ‘A’ CCW Pump is running.
B. ‘B’ CCW Pump is running.
C. BOTH ‘A’ AND ‘B’ CCW Pumps are running.

D.NEITHER ‘A’ NOR ‘B’ CCW 
Pumps are running.



Example Question #4Example Question #4

A. ‘A’ CCW Pump is running.

B. ‘B’ CCW Pump is running.

C BOTH ‘A’AND ‘B’ CCW P i
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C. BOTH ‘A’ AND ‘B’ CCW Pumps are running.

D. NEITHER ‘A’ NOR ‘B’ CCW Pump is running.



Example Question #4Example Question #4

A. ‘A’ CCW Pump is running.

B. ‘B’ CCW Pump is running.

C BOTH ‘A’AND ‘B’ CCW P i
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C. BOTH ‘A’ AND ‘B’ CCW Pumps are running.

D. NEITHER ‘A’ NOR ‘B’ CCW Pump is running.



Example Question #4Example Question #4

A. ‘A’ CCW Pump is running.

B. ‘B’ CCW Pump is running.

C BOTH ‘A’AND ‘B’ CCW P i
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C. BOTH ‘A’ AND ‘B’ CCW Pumps are running.

D. NEITHER ‘A’ NOR ‘B’ CCW Pump is running.



Example Question #4Example Question #4

A. ONLY ‘A’ CCW Pump is running.

B. ONLY ‘B’ CCW Pump is running.

C BOTH ‘A’AND ‘B’ CCW P i
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C. BOTH ‘A’ AND ‘B’ CCW Pumps are running.

D. NEITHER ‘A’ NOR ‘B’ CCW Pump is running.



Example Question #4Example Question #4

A. ‘A’ CCW Pump is running. ‘B’ CCW Pump is NOT 
running.

B. ‘A’ CCW Pump is NOT running. ‘B’ CCW Pump is 
running.
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C. ‘A’ CCW Pump is running. ‘B’ CCW Pump is running.

D. ‘A’ CCW Pump is NOT running. ‘B’ CCW Pump is 
NOT running.



Example Question #4Example Question #4

A.  ‘A’ CCW Pump is running. 
‘B’ CCW Pump is NOT running.

B.  ‘A’ CCW Pump is NOT running. 
‘B’ CCW Pump is running.
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C.  ‘A’ CCW Pump is running. 
‘B’ CCW Pump is running.

D. ‘A’ CCW Pump is NOT running. 
‘B’ CCW Pump is NOT running.



Example Question #4Example Question #4

A.  (1)  ‘A’ CCW Pump is running. 
(2)  ‘B’ CCW Pump is NOT running.

B.  (1)  ‘A’ CCW Pump is NOT running. 
(2)  ‘B’ CCW Pump is running.
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C.  (1)  ‘A’ CCW Pump is running. 
(2)  ‘B’ CCW Pump is running.

D. (1)  ‘A’ CCW Pump is NOT running. 
(2)  ‘B’ CCW Pump is NOT running.



Example Question #4Example Question #4

‘A’ CCW Pump is  (1)        .
‘B’ CCW Pump is  (2)        .

A.  (1) running
(2) NOT running
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B.  (1) NOT running 

(2)  running
C.  (1) running 

(2) running
D. (1) NOT running 

(2) NOT running



Example Question #4Example Question #4

‘A’ CCW Pump ‘B’ CCW Pump

A.           Running NOT Running

B.        NOT Running              Running
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C.            Running                   Running

D. NOT Running            NOT Running



Correcting the ‘Subset’ IssueCorrecting the ‘Subset’ Issue

• 1.  Choose an ‘Appropriate’ Modifier to              
Eliminate the ‘Subset.’

• 2.  Substitute a Sequence of Times as Answers to 
Eliminate the ‘Subset.’
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• 3.  Use a Favorite Format to
Eliminate the ‘Subset.’ 



Example Question #5Example Question #5

Unit 1 Initial Conditions:
•
• {low reactor power level}
•
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Current Conditions: 
•
• {problems with Reactor Coolant Pumps}
•



Example Question #5Example Question #5

Based on the current conditions, 
which ONE of the following is (1) 
the NEXT operator action(s) 
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required by procedure …, AND (2) 
the reason(s) for the action(s)?



Example Question #5Example Question #5

Based on the current conditions, which ONE of 
the following is (1) the NEXT operator action(s) 
required by procedure …, AND (2) the reason(s) 
for the action(s)?
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A. (1) Stop the ‘B’ RCP.
(2) …



Example Question #5Example Question #5

Based on the current conditions, which ONE of 
the following is (1) the NEXT operator action(s) 
required by procedure …, AND (2) the reason(s) 
for the action(s)?
A (1) S h ‘B’ RCP
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A. (1) Stop the ‘B’ RCP.
(2) …

B.  (1)  Manually trip the Reactor, 
then stop the ‘B’ RCP.

(2) …



Example Question #5Example Question #5

A. (1) Stop the ‘B’ RCP.
(2) …

B. (1)  Manually trip the Reactor, then stop the 
‘B’ RCP
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‘B’ RCP.
(2) …



Example Question #5Example Question #5

A. (1) Stop the ‘B’ RCP.
(2) …

B. (1)  Manually trip the Reactor, then stop the 
‘B’ RCP
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‘B’ RCP.
(2) …



Example Question #5Example Question #5

A. (1) Stop the ‘B’ RCP.
(2) …

B. (1)  Manually trip the Reactor, then stop the 
‘B’ RCP
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‘B’ RCP.
(2) …



Example Question #5Example Question #5

A. (1) Stop the ‘B’ RCP ONLY.
(2) …

B. (1)  Manually trip the Reactor, then stop the 
‘B’ RCP
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‘B’ RCP.
(2) …



Example Question #4Example Question #4

A. (1) Stop the ‘B’ RCP.  An immediate Reactor 
trip is NOT required.

(2) …

B (1) M ll i h R h h
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B. (1)  Manually trip the Reactor, then stop the 
‘B’ RCP.

(2) …



Example Question #4Example Question #4

A. (1) An immediate Reactor trip is NOT required.
(2) …

B.  (1) An immediate Reactor trip is required. 
(2)
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(2) …



Correcting the ‘Subset’ IssueCorrecting the ‘Subset’ Issue

• 1.  Choose an ‘Appropriate’ Modifier to              
Eliminate the ‘Subset.’

• 2.  Substitute a Sequence of Times as Answers to 
Eliminate the ‘Subset.’
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August 2, 2011 Michael K. Meeks

• 3.  Use a Favorite Format to
Eliminate the ‘Subset.’ 

• 4. Re-Verify other Attributes
( K/A Match, RO/SRO level, etc…) 



‘Subset’ Issue Theorem 101‘Subset’ Issue Theorem 101

• If you can recognize a ‘Subset’ Issue,  
you can correct a ‘Subset’ Issue.
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• There are multiple valid ways
to correct a ‘Subset’ Issue.
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