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Purpose of Significance Level Assignment:The Significance Level
provides a measurement to Station and Exelon management of how
effectively the organization is learning from lower level Issues. Different
levels are assigned to each Condition Report to define the actual
consequence of the issue. An organization that has a very low average
number of Level 1 and 2, a limited number of Level 3 issues and an
appropriate number of Level 4 issues commensurate with station
performance, is effectively learning from minor events and preventing
significant events. Issues should be classified using the highest
applicable level, The significance characterization of some issues may
change following additional analysis by internal or external organizations
and is assigned based on the judgment of Ownership Committee (SOC).
If the investigation identifies that a higher Significance Level may need to
be assigned, then the issue shall be reviewed with SOC to determine if
the Significance Level should be changed.

SignificanceLevel
I -An Eventthat results in a major impact as defined in this Attachment
2 -An Eventthatresults ina moderateimpact defined in this Attachment
3 -An Eventthatresultin a minor impact defined in this Attachment.
4 -Low level problem typicallyclosed toimmediateactions taken or

plannedactions.Allows coding and trendingof issues.
5 -An Enhancement,notfor trending.

ClockResetGuidance
The guidance for Station and Critical Component Failure Clock Resets is
integrated into this guidance as follows (Note: Department/Crew Clock
Resets areresponsibility of owning DepartmentManagement):
StationClock Reset Issuesthat result in a station clockresetconsistent

with OP-AA-101-113-1001 should, as a minimum, be classifiedas a
Level 3 event.

Critical Component FailureClock ResetIssues that should be
considered for a Critical Component failure clock reset consistent with
the requirements of ER-AA-1200 are a direct result of a component
failure andare eitherclassified as a Level 1 and 2 Event or a Level 3
event that meets the criteria designated by CCFCLK.

******Significance Level I Examples******
Operational Execution - Reg/Nuclear Safety

•Significance Determination Program (SDP) evaluation or NRC
Performance Indicator (PI) is designated as YELLOW or RED

•Declaration of an Alert or higher emergency plan classification
•Exceeding a plant Safety Limit
•

	

Receipt of an NRC Level I, Il, or III Violation (not associated with the
NRC SDP as defined in NUREG-1600)

•INPO Significant Event
Financial&Generation

•The loss of 100 MWE or more generation for more than 30 days due
to a single event

•Unplanned plant outage or planned outage extension of greater than
7 days from a single event.

Asset Management
•Unplanned significant cost to organization (> $750.000 from single

issue excluding replacement energy costs)
•Any Equipment Failure that results in a Level 1 Event.
•Fuel damage due to improper reactivity control

Workforce-Personnel/Plant Industrial Safety
•

	

Incident that results in a fatality or permanent disability

******Significance Level 2 Examples******
Operational Execution - Reg/Nuclear Safety

•SDP Evaluation or NRC PI is designated as WHITE
•Licensee Event Report (LER) or optional telephone notification to the

NRC Operations Center within 60 days after the discovery of the
event (as defined in 10 CFR 50.73).

•Extension to planned/scheduled Shutdown Technical Specification
Action (TSA)/Limiting Condition for Operation (LCO) window of
greater than 50%, where the Allowed Out of Service Time exceeded
95% of the total time.

•Operation of the plant or Dry Fuel Storage System in a beyond-
design basis condition.

•Unplanned increase of shutdown or on-line risk to orange or red
color.

Operational Execution - Reactivity Management
•Reactivity Management Program Level 1 or 2 Event as defined by

OP-AA-300-1540.
Operational Execution - Radiological

•

	

RP personnel exercise "Stop Work" authority and the work group
does not adhere to it

•Over exposure above admin limit.
•Personnel contamination resulting in greater than or equal to 25 REM

shallow dose equivalent from discrete particle (50% of the NEI limit).
•Any very high Rad Area occurrence as defined by NEI-99-02.
•Radioactive material or material with removable surface

contamination is found above 1,000 dpm/100 cm2 beta/gamma of
above 20 dpm/100 cm2 alpha outside the RCA

•Violation of Tech. Spec with actual radiation levels greater than 1,000
mrenVhr

•Cited violation of NRC or DOT radioactive material shipment
regulations

•Lost or missing Licensed RAM > 1000 x App. 'C'
•Overexposure or unintended exposure > 100 mrem
•Public exposure due to RAM outside the RCA > 5 mrem
•Violation of NRC spent fuel storage regulations
•Dry storage system leakage greater than Tech. Spec. Limits

Operational Execution - Emergency Preparedness
•

	

Failure to implement or meet a risk significance planning standard of
10CFR 50.47, Emergency Plans, and 10CFR 50 Appendix E

•Failed Exercise

Operational Execution - Chemistry/Environmental
•Non-compliance with an environmental permits limit or environmental

permit condition including NPDES non-compliance that results in a
violation.

•Hazmat event as classified by response team leader.

Financial & Generation Commitments
•Reactor Scram
•Loss of greater than 20% power from a single unplanned issue
•The loss of 100 MWE or more generation for more than one day due

to a single event

Asset Management-Equipment Reliability
•Unplanned large cost to organization (> $100,000, but < $750,000

from a single issue excluding replacement energy costs)
•Un-recovered material in the refueling cavity or fuel pool which could

or does result in undesirable consequences
•

	

Issues or events represent a loss of safety function of a single train
for longer than the Tech. Spec. Allowed Out of Service Time
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Workforce-Personnel/Plant Industrial Safety

•OSHA Lost Work Day Case

******SignificanceLevel3 Guidance******

Operational Execution - Reg/Nuclear Safety
CCF -Unplanned TSA/LCO entry requiring plant shutdown consistent withi

the definition found in Performance Indicator OM.01.
•

	

Entry into Abnormal/Emergency Operating/Off-normal procedures
due to a valid plant transient except for enunciator procedure

•

	

Conditions that draw negative media attention, resulting in a press
release.

•

	

The declaration of an Unusual Event
•

	

Issues or events requiring an immediate NRC notification (as
defined in 10 CFR 50.72).

•

	

Receipt of NRC Non-Cited Violation (NOV) or NRC finding
•

	

Failure to meet a programmatic non-nuclear regulatory obligation
(FAA, OSHA, DEP, EPA, DOT, FERC, SRBC)

•

	

INPO Areas for Improvements (AFIs)
•

	

Issues requiring submittal of a 10CFR 21 report
•

	

Failure to perform a Surveillance Requirement within the required
time

•

	

Failure to meet a Technical Specification related Surveillance
Procedure acceptance criteria

•

	

Ineffective CA/CAPR as determined by a collective EFR or an
ineffective CAPR as determined by a single EFR

•

	

Inadequate causal analysis resulting in: Repeat Level 1,2, or 3
Event or inappropriate CA/CAPR

•

	

Untimely CA/CAPR that results in undesirable consequences
•

	

NOS Finding

Operational Execution - Fundamentals
•

	

Failure to comply with Level 1 procedure criteria
•

	

Failure to follow a Level 2 or 3 procedure that results in undesirable
consequences

•

	

Equipment status control discrepancies that result in undesirable
plant condition

•

	

Configuration management discrepancies that result in undesirable
plant condition

•

	

"Near miss" conditions that under different circumstances would
reasonably be expected to result in a Significance Level 1 or 2
Event.

•

	

Errors in calculationsidata reduction that invalidate surveillance tests
•

	

Inadequacy/inaccuracy in procedures or guidelines that caused or
could have caused unexpected operation or inoperability of
equipment, or results in equipment damage.

Asset Management-Eguipment Reliability
CCFCLK-Any consequential Critical Component Failure (CCF) as
defined in ER-AA-1200.
•

	

Unplanned increase in shutdown or online risk by one color.
•

	

Maintenance Rule Functional Failure or potential Maintenance Rule
a(1) Condition, IAW Maintenance Rule Procedure).

•

	

Mitigating System Performance Index (MSPI) Failure
•

	

Foreign material (FME) found or left in plant systems.
•

	

An unplanned half scram (BWR-1/2 logic; for PWR 1/3 logic or'/<
logic where 2/4 will cause a Reactor trip).
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******SignificanceLevel 3(Cont'd) ******
Operational Execution - Reactivity

•

	

Reactivity Management Program Level 3 events as defined by OP-
AA-300-1540.

OperationalExecution - Radiological
•

	

Failure to complete RWP access and exposure control
documentation

•

	

Violation of Radiation Protection procedures, RWPs, signs, or
postings with the potential to cause significant radiological
consequences.

•

	

Contamination, airborne radioactivity, or radiation levels significantly
above normal levels resulting from unplanned events.

•

	

Improper work practices or operation of equipment which have the
potential to result in significant:
o

	

Skin or clothing contamination
o

	

Unexpected spread of contamination
o

	

Increase in worker radiation dose
•

	

Poor worker practices with the potential to cause significant
radiological or industrial safety concerns.

•

	

Improper handling of radioactive material at a contaminated area
boundary (Step Off Pad) that result in the spread of contamination.

•

	

Eating, drinking, or smoking in the RCA,
•

	

Improper operation of equipment or lack of adherence to
contamination boundaries causing a spread of contamination.

•

	

Failure to maintain the Rad Log or improper storage or control of
SNM or Rad materials in the warehouse.

Operational Execution - Emergency Preparedness
•

	

Failure that requires compensatory measures to meet 10CFR 50.47,
Emergency Plans, and 1 OCFR 50 Appendix E

•Failure to implement or meet a non-risk significance planning
standard of 10CFR 50.47, Emergency Plans, and 10CFR 50
Appendix E

•

	

Failed Drill required per section II.N.2 of NUREG-0654 (tom
communications drill)

•

	

Failure of EP related systems, equipment, scenario or procedures
that would have precluded the implementation of the emergency
plan.

•

	

Failed overall objective or DEP opportunity,
•

	

Scenario issue resulting in misclassification, controller interjection or
a failed performance indicator.
Failed Facility Objective

•

	

Failure to provide required 10CFR50.4 or other regulatory submittals
to Regulatory Agencies-

•

	

Significant ERO staffing or augmentation issues (i.e., Minimum
staffing of ERO position less than three deep for greater than one
month or unqualified ERO personnel on-call.

	

Operational Execution - Security
•

	

Security Reportables
•

	

Access authorization revoked based on discovery of inaccurate or
incomplete information

•

	

Security report per 10CFR 73.71 or inadvertent weapon discharge.

******SignificanceLevel 3 (Confd) ******
Operational Execution -Chemistry/Environmental

•

	

Any unplanned exceeding of Action Level 1, 2 or 3.
•

	

Exceeding any Chemistry limit as listed in an approved system
chemistry control procedure.

•Any chemical or hazardous waste spillage reportable to an outside
agency or any spillage that exceeds thresholds established in site
procedures.

•

	

Hazardous waste generation in excess of 1000 kg in one month.
•

	

Any mixed waste generation at a PWR or cumulative mixed waste
generation in excess of 150 kg in one year at a BWR.

•

	

Any shipment of hazardous material, hazardous waste or
radioactive waste that results in a spill or leak.

•

	

Unplanned generation of large amounts (> 250 Kg) of hazardous
waste from a single job.

•

	

Repeated failures of work group to ensure controlled materials are
properly labeled and stored.

•Repeated failures of chemical storage cabinet owners to perform
required inspections, housekeeping integrity and paperwork for
Chemical Storage Cabinets,

•

	

Non-compliance with an environmental permit limit or environmental
permit condition including NPDES non-compliance.

Financial & Generation Commitments
•

	

Any issue that results in an unplanned power rise or an unplanned
drop in power output of greater than 5%

•Extension of planned/scheduled TSA/LCO work window of greater
than 5%. where the Allowed Out of Service Time exceeded 75% of
the total time

•

	

Significant Unplanned Expenditure (i.e., >$50,000)
•

	

Undesired effect (high-impact or consequential event) on major
equipment and support systems needed for plant safety or power
production (i.e., inadvertent trip/start, mis-operation, improper
maintenance that results in significant delays in returning the
equipment to service or damage to the equipment, wrong unit/train
error).

•

	

Extension in the outage > 1 day from a single event.
Operational Execution - Training

•

	

Examination security is compromised.
•

	

Inadequacy/inaccuracy in training materials that results in a
performance-based problem in the plant.

•Training activity, (e.g., inaccurate record keeping, failing to maintain
training material, etc.), that results, or has the potential to result in
non-qualified personnel performing work.

•

	

Unexcused missed training for licensed operator training.
•

	

Any deficiency that indicates one or more accreditation objectives
may not be met.

•

	

In-field training activity performed on the wrong unit, system, train,
or component that has organizational impact to plant operations.

•

	

Technically inaccurate material is used to conduct a training activity
•

	

Any individual initial NRC license exam failure.
•

	

More than 15% of licensed operators fail any portion of the annual
or biennial exam.

•

	

Any crew failure during simulator evaluation.
•

	

SSTC or TAC determination that a training program is ineffective.
•

	

Throughput goal of I< 80% for ROs and < 85% for SROS for removal
of a student.
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******SignificanceLevel3 (Cont'd) ******
Workforce-PersonnellPlant Industrial Safety

•

	

Fire requiring application of extinguishing agents by site fire brigade
to control or that resultsin significant damage to plant structures
and/or equipment.

•

	

OSHA Violation
•

	

Personnel injury that is OSHA recordable
•

	

Personnel injury caused by failure of an individual to adhere to
established personnel safety guidelines.

•

	

Personnel error that caused or could have caused serious personnel
injury, equipmentdamage,or equipment inoperability.

•

	

Any vehicle accident that results in personal injury or damages.
•

	

Rejection of an approved operability evaluation due to an
inadequate technical evaluation.

•

	

Exceeding overtime guidelines without approval per LS-AA-1 19.
•

	

MRC or PORC rejection of a department generated document.

InvestigationClass
(Note:Attachment 3 provides further guidance)

A -Root CauseAnalysis(RCA) isrequired to determinethe root causes
and corresponding Corrective ActionstoPrevent Recurrence (CAPRs).

B - Apparent Cause Evaluation (ACE) is requiredtodetermine the
apparentcauseand correctiveactions.

C - Common Cause Analysis(CCA) isrequiredtodetermine if there are
anycommonfailure modes for an apparentadversetrend.

D - No formal investigation is required to determine causesor corrective
actions.

Uncertainty

HighMediumLow

HiAAB

MediumABD

LowBDD

Risk:Risk involves two elements: consequences(actualand potential),
and probability of recurrence (assuming no correctiveactions aretaken).
The higher the consequence and the probability the greater the need to
ensure effective corrective actions and therefore, the greater the need to
utilize formal analysis techniques.

Uncertainty:Uncertainty involves two elements: uncertainty regarding the
cause and uncertainty regarding the corrective actions, Uncertainty is
directly related to the complexity of the event. The more complex (i.e., the

	

more problems) the greater then uncertainty and the need to utilize formal
analysis tools.
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l
 
i
n
p
u
t

i
n
t
o
 
e
a
c
h
 
t
r
i
p
 
s
y
s
t
e
m
.
 
E
a
c
h
 
o
f
 
t
h
e
 
t
w
o
 
t
r
i
p
 
s
y
s
t
e
m
s
 
i
s

c
o
n
n
e
c
t
e
d
 
t
o
 
o
n
e
 
o
f
 
t
h
e
 
t
w
o
 
R
W
C
U
 
v
a
l
v
e
s
.

R
W
C
U
 
F
u
n
c
t
i
o
n
s
 
i
s
o
l
a
t
e
 
t
h
e
 
G
r
o
u
p
 
3
 
v
a
l
v
e
s
.

6.
S
h
u
t
d
o
w
n
 
C
o
o
l
i
n
g
(
S
D
C
 
S
y
s
t
e
m
 
I
s
o
l
a
t
i
o
n

T
h
e
 
R
e
a
c
t
o
r
 
V
e
s
s
e
l
 
W
a
t
e
r
 
L
e
v
e
l
-
L
o
w
 
F
u
n
c
t
i
o
n
 
r
e
c
e
i
v
e
s
 
i
n
p
u
t

f
r
o
m
 
f
o
u
r
 
r
e
a
c
t
o
r
 
v
e
s
s
e
l
 
w
a
t
e
r
 
l
e
v
e
l
 
c
h
a
n
n
e
l
s
.
 
E
a
c
h
 
c
h
a
n
n
e
l

i
n
p
u
t
s
 
i
n
t
o
 
o
n
e
 
o
f
 
f
o
u
r
 
t
r
i
p
 
s
t
r
i
n
g
s
.
 
T
w
o
 
t
r
i
p
 
s
t
r
i
n
g
s
 
m
a
k
e

u
p
 
a
 
t
r
i
p
 
s
y
s
t
e
m
 
a
n
d
 
b
o
t
h
 
t
r
i
p
 
s
y
s
t
e
m
s
 
m
u
s
t
 
t
r
i
p
 
t
o
 
c
a
u
s
e
 
a
n

i
s
o
l
a
t
i
o
n
 
o
f
 
t
h
e
 
S
D
C
 
s
u
i
s
o
l
a
t
i
o
n
 
v
a
l
v
e
s
.
 
A
n
y
 
c
h
a
n
n
e
l

w
i
l
l
 
t
r
i
p
 
t
h
e
 
a
s
s
o
c
i
a
t
e
d
 
t
r
i
p
 
s
t
r
i
n
g
.

O
n
l
y
 
o
n
e
 
t
r
i
p
 
s
t
r
i
n
g

m
u
s
t
 
t
r
i
p
 
t
o
 
t
r
i
p
 
t
h
e
 
a
s
s
o
c
i
a
t
e
d
 
t
r
i
p
 
s
y
s
t
e
m
.
 
T
h
e
 
t
r
i
p

s
t
r
i
n
g
s
 
a
r
e
 
a
r
r
a
n
g
e
d
 
i
n
 
a
 
o
n
e
-
o
u
t
-
o
f
-
t
w
o
 
t
a
k
e
n
 
t
w
i
c
e
 
l
o
g
i
c

t
o
 
i
n
i
t
i
a
t
e
 
i
s
o
l
a
t
i
o
n
.

T
h
e

	

R
e
a
c
t
o
r
 
V
e
s
s
e
l

P
r
e
s
s
u
r
e
-
H
i
g
h
 
F
u
n
c
t
i
o
n
 
r
e
c
e
i
v
e
s
 
i
n
p
u
t
 
f
r
o
m
 
f
o
u
r
 
t
e
m
p
e
r
a
t
u
r
e

r
e
a
c
t
o
r
 
p
r
e
s
s
u
r
e

c
h
a
n
n
e
l
s
.

E
a
c
h
 
c
h
a
n
n
e
l
 
i
n
p
u
t
s
 
i
n
t
o
 
o
n
e
 
o
f

t
t
h
e
f
o
u
r
t
w
o
 
t
r
i
p
 
s
t
F
i
n
g
s
s
y
s
t
e
m
s
.

T
w
o
 
t
r
y
 
s
t
r
i
n
g
s

p
r
e
s
s
u
r
e

c
h
a
n
n
e
l
s

m
a
k
e
 
u
p
 
a
 
t
r
i
p
 
s
y
s
t
e
m

i
n
 
a
 
o
n
e

- o
u
t
-
o
f

-
t
w
o
 
t
a
k
e
n

o
n
c
e
 
l
o
g
i
c
 
a
r
r
a
n
g
e
m
e
n
t

a
n
d
 
b
o
t
h
 
t
r
i
p
 
s
y
s
t
e
m
s
 
m
u
s
t
 
t
r
i
p
 
t
o

c
a
u
s
e
 
a
n
 
i
s
o
l
a
t
i
o
n
 
o
f
 
t
h
e
 
S
D
C
 
s
u
c
t
i
o
n
 
i
s
o
l
a
t
i
o
n
 
v
a
l
v
e
s
.
 
A
 
y

th
e

6
9
G

r
e
t
u
r
n
 
p
e
n
e
t
p
a
t
i
e
n
,

S
h
u
t
d
o
w
n
 
C
o
o
l
i
n
g
 
S
y
s
t
e
m
 
I
s
o
l
a
t
i
o
n
 
F
u
n
c
t
i
o
n
s
 
i
s
o
l
a
t
e
 
s
o
m
e

G
r
o
u
p
 
3
 
v
a
l
v
e
s
 
(
S
D
C
 
i
s
o
l
a
t
i
o
n
 
v
a
l
v
e
s
)
.

A
P
P
L
I
C
A
B
L
E

	

T
h
e
 
i
s
o
l
a
t
i
o
n
 
s
i
g
n
a
l
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
p
r
i
m
a
r
y
 
c
o
n
t
a
i
n
m
e
n
t

S
A
F
E
T
Y
 
A
N
A
L
Y
S
E
S
,
 
i
s
o
l
a
t
i
o
n
 
i
n
s
t
r
u
m
e
n
t
a
t
i
o
n
 
a
r
e
 
i
m
p
l
i
c
i
t
l
y
 
a
s
s
u
m
e
d
 
i
n
 
t
h
e

L
C
O
,
 
a
n
d

	

s
a
f
e
t
y
 
a
n
a
l
y
s
e
s
 
o
f
 
R
e
f
e
r
e
n
c
e
s
 
2
 
a
n
d
 
3
 
t
o
 
i
n
i
t
i
a
t
e
 
c
l
o
s
u
r
e

A
P
P
L
I
C
A
B
I
L
I
T
Y

	

o
f
 
v
a
l
v
e
s
 
t
o
 
l
i
m
i
t
 
o
f
f
s
i
t
e
 
d
o
s
e
s
.
 
R
e
f
e
r
 
t
o
 
L
C
O
 
3
.
6
.
1
.
3
,

"
P
r
i
m
a
r
y
 
C
o
n
t
a
i
n
m
e
n
t
 
I
s
o
l
a
t
i
o
n
 
V
a
l
v
e
s
 
(
P
C
I
V
s
)
,
"
 
A
p
p
l
i
c
a
b
l
e

S
a
f
e
t
y
 
A
n
a
l
y
s
e
s
 
B
a
s
e
s
 
f
o
r
 
m
o
r
e
 
d
e
t
a
i
l
 
o
f
 
t
h
e
 
s
a
f
e
t
y

a
n
a
l
y
s
e
s
.

(
c
o
n
t
i
n
u
e
d
)

D
r
e
s
d
e
n
 
2
 
a
n
d
 
3

	

B
 
3
.
3
.
6
.
1
-
5

	

R
e
v
i
s
i
o
n
 
5
2



P
r
i
m
a
r
y
 
C
o
n
t
a
i
n
m
e
n
t
 
I
s
o
l
a
t
i
o
n
 
I
n
s
t
r
u
m
e
n
t
a
t
i
o
n

B
 
3
.
3
.
6
.
1

B
A
S
E
S

A
P
P
L
I
C
A
B
L
E

	

T
h
i
s
 
F
u
n
c
t
i
o
n
 
i
s
o
l
a
t
e
s
 
t
h
e
 
G
r
o
u
p
 
3
 
v
a
l
v
e
s
.

S
A
F
E
T
Y
 
A
N
A
L
Y
S
E
S
,

L
C
O
,
 
a
n
d

	

S
h
u
t
d
o
w
n
 
C
o
o
l
i
n
g
 
(
S
D
C
)
 
S
y
s
t
e
m
 
I
s
o
l
a
t
i
o
n

A
P
P
L
I
C
A
B
I
L
I
T
Y

(c
on
ti
nu

ed
)

	

6.
a.

R
e
a
c
t
o
r
 
V
e
s
s
e
l

P
r
e
s
s
u
r
e
-
H
i
g
h

T
h
e

	

R
e
a
c
t
o
r
 
V
e
s
s
e
l

P
r
e
s
s
u
r
e
-
H
i
g
h

F
u
n
c
t
i
o
n
 
i
s
 
p
r
o
v
i
d
e
d
 
t
o
 
i
s
o
l
a
t
e
 
t
h
e
 
S
h
u
t
d
o
w
n

C
o
o
l
i
n
g
 
(
S
D
C
)
 
S
y
s
t
e
m
.

T
h
i
s
 
i
n
t
e
r
l
o
c
k
 
i
s
 
p
r
o
v
i
d
e
d
 
f
o
r

e
q
u
i
p
m
e
n
t
 
p
r
o
t
e
c
t
i
o
n

o
n
l
y
 
t
o

p
r
e
v
e
n
t
 
e
x
c
e
e
d
i
n
g
 
t
h
e
 
S
D
C

s
y
s
t
e
m
 
d
e
s
i
g
n
 
t
e
m
p
e
r
a
t
u
r
e
,
 
a
n
d
 
c
r
e
d
i
t
 
f
o
r
 
t
h
e
 
i
n
t
e
r
l
o
c
k
 
i
s

n
o
t
 
a
s
s
u
m
e
d

i
n
 
t
h
e
 
a
c
c
i
d
e
n
t
 
o
r
 
t
r
a
n
s
i
e
n
t
 
a
n
a
l
y
s
i
s
 
i
n
 
t
h
e

UF
SA

R.

T
h
e

	

R
e
a
c
t
o
r
 
V
e
s
s
e
l

P
r
e
s
s
u
r
e
-H

ig
h

I
s
o
l
a
t
i
o
n
 
F
u
n
c
t
i
o
n
 
r
e
c
e
i
v
e
s
 
i
n
p
u
t
 
f
r
o
m
 
f
o
u
r

r
e
a
c
t
o
r
 
p
r
e
s
s
u
r
e

c
h
a
n
n
e
l
s
.

Ea
ch

p
r
e
s
s
u
r
e

c
h
a
n
n
e
l
 
i
n
p
u
t
s
 
i
n
t
o
 
o
n
e
 
o
f
 
f
e
u
F
 
t
w
o
 
t
r
i
p

s
t
F
i
n
g
s
s
y
s
t
e
m
s
.

T
w
o
 
t
F
i
p
 
s
t
r
i
n
g
-
&
p
r
e
s
s
u
r
e

c
h
a
n
n
e
l
s

m
a
k
e
 
u
p
 
a

t
r
i
p
 
s
y
s
t
e
m

i
n
 
a
 
o
n
e
-
o
u
t
-
o
f
-
t
w
o
 
t
a
k
e
n

o
n
c
e
 
l
o
g
i
c
 
a
r
r
a
n
g
e
m
e
n
t

a
n
d
 
b
o
t
h
 
t
r
i
p
 
s
y
s
t
e
m
s
 
m
u
s
t
 
t
r
i
p
 
t
o
 
c
a
u
s
e
 
a
n
 
i
s
o
l
a
t
i
o
n
 
o
f
 
t
h
e

S
D
C
+
s
u
e
t
i
e
n
 
v
a
l
v
e
s
.

A
n
y
 
e
h
a
n
n
e
!
 
w
i
l
l

a
+
a

T
w
o
 
p
r
e
s
s
u
r
e

c
h
a
n
n
e
l
s
 
p
e
r
 
t
r
i
p
 
s
y
s
t
e
m

a
r
e
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
O
P
E
R
A
B
L
E
 
t
o

e
n
s
u
r
e
 
t
h
a
t
 
n
o
 
s
i
n
g
l
e
 
i
n
s
t
r
u
m
e
n
t
 
f
a
i
l
u
r
e
 
c
a
n
 
p
r
e
c
l
u
d
e
 
t
h
e

i
s
o
l
a
t
i
o
n
 
f
u
n
c
t
i
o
n
.
 
T
h
e
 
F
u
n
c
t
i
o
n
 
i
s
 
o
n
l
y
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e

O
P
E
R
A
B
L
E
 
i
n
 
M
O
D
E
S
 
1
,
 
2
,
 
a
n
d
 
3
,
 
s
i
n
c
e
 
t
h
e
s
e
 
a
r
e
 
t
h
e
 
o
n
l
y

M
O
D
E
S
 
i
n
 
w
h
i
c
h
 
t
h
e
 
r
e
a
c
t
o
r
 
c
o
o
l
a
n
t
 
t
e
m
p
e
r
a
t
u
r
e
 
e
x
c
e
e
d
s
 
t
h
e

s
y
s
t
e
m
 
d
e
s
i
g
n
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
p
r
o
t
e
c
t
i
o
n
 
i
s

n
e
e
d
e
d
.

T
h
e
 
p
r
e
s
s
u
r
e

A
l
l
o
w
a
b
l
e
 
V
a
l
u
e
 
w
a
s
 
c
h
o
s
e
n
 
t
o
 
b
e
 
l
o
w

e
n
o
u
g
h
 
t
o
 
p
r
o
t
e
c
t
 
t
h
e
 
s
y
s
t
e
m
 
e
q
u
i
p
m
e
n
t
 
f
r
o
m
 
e
x
c
e
e
d
i
n
g
 
i
t
s

d
e
s
i
g
n
 
t
e
m
p
e
r
a
t
u
r
e
.

T
h
i
s
 
F
u
n
c
t
i
o
n
 
i
s
o
l
a
t
e
s
 
t
h
e
 
G
r
o
u
p
 
3
 
s
h
u
t
d
o
w
n
 
c
o
o
l
i
n
g
 
v
a
l
v
e
s
.

(
c
o
n
t
i
n
u
e
d
)

D
r
e
s
d
e
n
 
2
 
a
n
d
 
3

	

B
 
3
.
3
.
6
.
1
-
1
8

	

R
e
v
i
s
i
o
n
 
5
2



P
r
i
m
a
r
y
 
C
o
n
t
a
i
n
m
e
n
t
 
I
s
o
l
a
t
i
o
n
 
I
n
s
t
r
u
m
e
n
t
a
t
i
o
n

B
 
3
.
3
.
6
.
1

B
A
S
E
S

S
U
R
V
E
I
L
L
A
N
C
E

	

S
R

3.
3.

6
.
1
.
2
 
a
n
d
 
S
R

3
.
3
.
6
.
1
.
5
 
(
c
o
n
t
i
n
u
e
d
)

R
E
Q
U
I
R
E
M
E
N
T
S

T
h
e
 
9
2
 
d
a
y
 
F
r
e
q
u
e
n
c
y
 
o
f
 
S
R
 
3
.
3
.
6
.
1
.
2
 
i
s
 
b
a
s
e
d
 
o
n
 
t
h
e

r
e
l
i
a
b
i
l
i
t
y
 
a
n
a
l
y
s
e
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
R
e
f
e
r
e
n
c
e
s
 
8
 
a
n
d
 
9
.
 
T
h
e

2
4
 
m
o
n
t
h
 
F
r
e
q
u
e
n
c
y
 
o
f
 
S
R
 
3
.
3
.
6
.
1
.
5
 
i
s
 
b
a
s
e
d
 
o
n
 
e
n
g
i
n
e
e
r
i
n
g

j
u
d
g
e
m
e
n
t
 
a
n
d
 
t
h
e
 
r
e
l
i
a
b
i
l
i
t
y
 
o
f
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
.

SR
3
.
3
.
6
.
1
.
3

C
a
l
i
b
r
a
t
i
o
n
 
o
f
 
t
r
i
p
 
u
n
i
t
s
 
p
r
o
v
i
d
e
s
 
a
 
c
h
e
c
k
 
o
f
 
t
h
e
 
a
c
t
u
a
l

t
r
i
p
 
s
e
t
p
o
i
n
t
s
.
 
T
h
e
 
c
h
a
n
n
e
l
 
m
u
s
t
 
b
e
 
d
e
c
l
a
r
e
d
 
i
n
o
p
e
r
a
b
l
e
 
i
f

t
h
e
 
t
r
i
p
 
s
e
t
t
i
n
g
 
i
s
 
d
i
s
c
o
v
e
r
e
d
 
t
o
 
b
e
 
l
e
s
s
 
c
o
n
s
e
r
v
a
t
i
v
e
 
t
h
a
n

t
h
e
 
A
l
l
o
w
a
b
l
e
 
V
a
l
u
e
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 
3
.
3
.
6
.
1
-
1
.
 
I
f
 
t
h
e

t
r
i
p
 
s
e
t
t
i
n
g
 
i
s
 
d
i
s
c
o
v
e
r
e
d
 
t
o
 
b
e
 
l
e
s
s
 
c
o
n
s
e
r
v
a
t
i
v
e
 
t
h
a
n

a
c
c
o
u
n
t
e
d
 
f
o
r
 
i
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
e
t
p
o
i
n
t
 
m
e
t
h
o
d
o
l
o
g
y
,
 
b
u
t

i
s
 
n
o
t
 
b
e
y
o
n
d
 
t
h
e
 
A
l
l
o
w
a
b
l
e
 
V
a
l
u
e
,
 
t
h
e
 
c
h
a
n
n
e
l
 
p
e
r
f
o
r
m
a
n
c
e

i
s
 
s
t
i
l
l
 
w
i
t
h
i
n
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
p
l
a
n
t
 
s
a
f
e
t
y

a
n
a
l
y
s
i
s
.

U
n
d
e
r
 
t
h
e
s
e
 
c
o
n
d
i
t
i
o
n
s
,
 
t
h
e
 
s
e
t
p
o
i
n
t
 
m
u
s
t
 
b
e

r
e
a
d
j
u
s
t
e
d
 
t
o
 
b
e
 
e
q
u
a
l
 
t
o
 
o
r
 
m
o
r
e
 
c
o
n
s
e
r
v
a
t
i
v
e
 
t
h
a
n
 
t
h
a
t

a
c
c
o
u
n
t
e
d
 
f
o
r
 
i
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
e
t
p
o
i
n
t
 
m
e
t
h
o
d
o
l
o
g
y
.
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h
e
 
F
r
e
q
u
e
n
c
y
 
o
f
 
9
2
 
d
a
y
s
 
i
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 
r
e
l
i
a
b
i
l
i
t
y

a
n
a
l
y
s
e
s
 
o
f
 
R
e
f
e
r
e
n
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e
s
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a
n
d
 
1
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SR
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6
.
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.
4
 
a
n
d
 
S
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C
H
A
N
N
E
L
 
C
A
L
I
B
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A
T
I
O
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i
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a
 
c
o
m
p
l
e
t
e
 
c
h
e
c
k
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R
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n
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i
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c
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p
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h
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R
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c
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.
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c
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R
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c
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c
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