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Supplement to License Amendment Request dated December 11, 2000
Conversion to Improved Technical Specifications (ITS)

By letter dated, December 11, 2000, Prairie Island submitted a License
Amendment Request (LAR) to convert the current Technical Specifications (CTS)
using the guidance of NUREG-1431, Revision 1 as amended by NRC and
industry Technical Specification Task Force (TSTF) documents. This letter
supplements the subject LAR.

The NRC Staff and Nuclear Management Company (NMC) representatives met
on January 9, 2001 to discuss this LAR in general and Sections 3.3 and 3.8 in
particular. In response to questions raised by the NRC in that meeting, the
following information is provided:

1. NMC has confirmed that tests performed at Prairie Island Nuclear
Generating Plant (PINGP) each refueling outage demonstrate that the
safeguards bus tie-breakers between units open on an Sl signal.

2. The timing of the load sequencers is tested in a monthly Surveillance
Requirement (SR).
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3. Attachment 1 is a copy of the PINGP Engineering Design Standard for
Instrument Setpoint/Uncertainty Calculations, commonly referred to as the
“PINGP Setpoint Methodology”. This methodology is based on ISA
Standard S67.04-1987 and the Two Loop Group Setpoint Methodology
developed by Tenera, L. P.

4. Attachments 2 and 3 provide two examples of PINGP Reactor Protection
Setpoint Calculations: SPCRP019, “Unit 1 Pressurizer High Pressure
Reactor Trip”, Rev. 0, and SPCRP029, “Unit 1 Power Range High Flux
Reactor Trip High Setpoint”, Rev. 0.

5. An Actuation Logic Test (ALT) SR is included in new P1ITS SR 3.3.4.2.
The original Pl ITS SR 3.3.4.2 has been renumbered as SR 3.3.4.3.
These changes are included in the change pages provided in
Attachment 4.

Attachment 4, Revision 1 Change Pages, corrects minor errors which have been
identified in the subject submittal and incorporates the changes to Specification
3.3.4 and its associated Bases as discussed above. Changes to the Revision 1
pages have been sidelined on the right beside the line(s) which have been
revised. Change Pages which are dated (any pages from Parts A, B, D,F,Gor
Cross-References) have a new date of 02/20/01. Change Pages which are not
dated (any pages from Parts C and E) are marked as Revision 1 with a small
textbox below the revision sideline which contains “R-1".

The December 11, 2000 submittal letter committed to have the calculations
supporting the allowable values presented in ITS Section 3.3 completed in
February 2001. Mr. T J Kim, NRC Project Manager was informed by telephone
on February 27, 2001 that the calculations would not be completed in

February 2001 and that the commitment date would be changed. By this letter,
NMC is revising the Nuclear Regulatory Commission commitment as follows:
Allowable Value supporting calculations will be complete in April 2001.

Revised Significant Hazards Determinations and Environmental Assessments
have not been submitted since these evaluations, as presented in the original
December 11, 2000 submittal, continue to bound the proposed license
amendment as supplemented by this letter and its attachments.

NMC is notifying the State of Minnesota of this LAR by transmitting a copy of this
letter and attachments to the designated State Official.
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To the best of my knowledge and belief, the statements contained in this
document are true and correct. In some respects these statements are not
based on my personal knowledge, but on information furnished by other PINGP
and NMC employees, contractor employees, and/or consultants. Such
information has been reviewed in accordance with company practice, and |
believe it to be reliable.

In this letter NMC has revised a Nuclear Regulatory Commission commitment as
indicated in bold lettering above. Please address any comments or questions
regarding this matter to myself or Mr. Dale Vincent at 1-651-388-1121.

Y o

Joel P. Sorensen
Site Vice President
Prairie Island Nuclear Generating Plant

C: Regional Administrator - Region Ill, NRC
Senior Resident Inspector, NRC
NRR Project Manager, NRC
James Bernstein, State of Minnesota

J E Silberg

Attachments:

Affidavit

1. Engineering Design Standard for Instrument Setpoint/Uncertainty
Calculations

2. Calculation SPCRP019, “Unit 1 Pressurizer High Pressure Reactor Trip”,
Rev. 0

3. SPCRP029, “Unit 1 Power Range High Flux Reactor Trip High Setpoint”,
Rev. 0

4. Revision 1 Change Pages
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT DOCKET NO. 50-282
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REQUEST FOR AMENDMENT TO
OPERATING LICENSES DPR-42 & DPR-60

SUPPLEMENT TO LICENSE AMENDMENT REQUEST DATED DECEMBER 11, 2000
CONVERSION TO IMPROVED TECHNICAL SPECIFICATIONS (ITS)

By letter dated March 6, 2001, Nuclear Management Company, LLC, a Wisconsin
corporation, is submitting additional information in support of the License Amendment
Request originally submitted December 11, 2000.

This letter contains no restricted or other defense information.

NUCLEAR MANAGEMENT COMPANY, LLC

o ALY Lo

| P. Sorensen
ite Vice President
Prairie Island Nuclear Generating Plant

State of 77 ZM?,ﬁi 44,4/2!5{1
County of o({jﬁé?,cé/)v/,af_ s

1 .
On this é# day of 1.6/ 00/ before me a notary public acting in said
County, personally appeared Joel P. Sorensen, Site Vice President, Prairie [sland
Nuclear Generating Plant, and being first duly sworn acknowledged that he is
authorized to execute this document on behalf of Nuclear Management Company, LLC,
that he knows the contents thereof, and that to the best of his knowledge, information,

and belief the statements made in it are true.

‘777%4) o Onwra,

A MARLYS E. DAVIS
Z2 ) NOTARY PUBLIC-MINNESOTA
WS My Commission Expires Jan. 31, 2008
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Engineering Design Standard for Instrument
Setpoint/Uncertainty Calculations
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INTRODUCTION

1.0

This engineering standard is prepared to establish a consistent methodology to
be used in the preparation of accuracy calculations and, where applicable,
subsequent setpoint determinations at the NSP Prairie Island Nuclear
Generating Plant (PINGP). 1t also establishes definitions and relationships
between safety and non-safety system process parameter limitations, and
setpoints for actuation and control. The objective of this document is to
provide an aid in design activities. This standard also provides references to
more detailed guidance documents.

SCOPE OF APPLICABILITY

2.0

The scope of this document includes the determination of setpoints for both
safety and non-safety related loops to include all those systems within the NSP
PINGP power block (safety and non-safety related systems required to ensure
the safe and reliable production of electrical power). Setpoints can be actual
process control settings, process points of equipment actuation (commonly
referred to as interlocks, permissive or trip setpoints), process points of
initiation of an alarm or manual action, etc. In other words, any
predetermined process value that requires an action to be initiated can be
considered a setpoint.

Determination of response times (instrument, mechanical, hydraulic, thermo-
hydraulic, etc.) is not included in the scope of this document. For safety-
related applications, it is assumed that the accident and transient analyses
includes all of these determinations. However, this assumption should be
verified for each setpoint application.

The standard is not intended for electrical load study, breaker coordination,
fuse coordination, motor-operated valve torque switches, spring cans, snubber
setpoints, or process actuated safety relief valve setpoints. However the
principles of this standard are applicable for assessing errors associated with
these analysis, and may be used for the determination of these setpoints.
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B. DEFINITIONS, ABBREVIATIONS, AND SYMBOLS
3.0 Definitions

® Loop - All instruments associated with a specific wired installation, this
may include primary elements, transmitters, signal conditioners, indicators
bistables, switches, computer inputs, and other devices interconnected for
signal transmission. The loop ends at the primary actuation device(s) (i.e.
the actuation relay). A loop may contain several specific functions (i.e.
indication, high level trip, low level trip, and computer point inputs).

’

¢ Loop Configuration -A section of a Loop required to perform a specific
function (i.e. High Level Trip) Where a loop contains several functions
each function is divided into a configuration. The Loop Configuration
includes all components required to accomplish that specific function (i.e.
indicate flow in the control room).

® String- A set of Loop Components, generally with a series signal
progression, which may be calibrated with test signal(s) injected to the
input of the first string device and monitored at the output of the last
string device. Devices internal to the string may be individually checked
and adjusted, however, final adjustment will be based upon the variation
between the injected signal at the first device and the monitoring point at
the final device. Strings will generally not include the transmitter or the
bistable for Westinghouse plants.

® Additional Definitions are in accordance with References 5 , 6 and 7
3.1 Abbreviations

Throughout the standard, mathematical expressions adhere to the following
convention:

Elements of device uncertainty are indicated by lower case letters (@).
Elements of loop uncertainty are indicated by upper case letters (A).

All other abbreviations are in accordance with Reference 15.




NORTHERN STATES POWER COMPANY Section No.: 3341

PRAIRIE ISLAND NUCLEAR GENERATING PLANT Revision: 0
ENGINEERING MANUAL Date: 10/25/95
Page: 3 of 74

INSTRUMENT SETPOINT/UNCERTAINTY CALCULATIONS

C. TOPIC DISCUSSION

4.0  NSSS Vendor Supplied Setpoints

4.1

4.2

History

Westinghouse Prairie Island Nuclear Generating Plant Units 1 and 2
Precautions, Limitations, and Set Points For Nuclear Steam Supply
Systems Revision 6 March 1976, established the design basis
applicable to the trip setpoints, allowable values, and response time for
the following trip functions:

Reactor Protection System (RPS)
Engineered Safety Features Actuation System (ESFAS)

The Westinghouse engineering calculation tabulates and combines
instrument uncertainties with the safety analysis setpoints to produce
trip setpoints and allowable values for the technical specifications.

Setpoint Revision

The Proprietary portion of the Westinghouse Setpoint Methodology
assumes specific values for several parameters during the setpoint
calculation and calibration of the instruments (i.e. Westinghouse
assumes that the rack devices will be independently calibrated and at
the completion of calibration the total rack will be "tuned" to be within
+/- 0.5% of nominal). These values and assumptions must be
reviewed and used, as appropriate, for any calculations generated using
this Standard. Where a Westinghouse assumption is not supported by
plant calibration practices, ( i.e. Westinghouse assumes that all
calibrations are performed using three passes of cardinal points to
verify linearity and hystrisis) then the calculation should be performed
using actual plant practices.

If a setpoint less conservative than the Westinghouse setpoint is
calculated using this Standard, and will be implemented as the plant
setpoint, follow up action is required to ensure that sufficient margin
still exists in comparison with the plant Safety Analysis.
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5.0

Safety Related Setpoints Data Retrieval

Developing a Set Point Calculation, whether performed using manual methods
or using the NSP Instrument Information and Setpoint Control System
(IISCS™) software, involves several steps.

5.1

Determine the Function to be Calculated

This defines the starting point for the calculation process. The user
must determine the scope of the calculation. This may be based upon
devices to be changed for plant modification, changes required due to
process condition changes, or to provide basis for a plant setpoint. The
calculation originator must determine which function is performed by
the loop or device in question. This function has particular importance
for technical specification or Regulatory Guide 1.97 devices since the
function may be related to a plant commitment.

Where redundant loop calculations, are being performed it is
recommended that all loops performing the same function be evaluated
together. All the additional data for the loop instruments should be
collected and then bounding calculations using the worst case
information should be attempted. Where this bounding calculation
provides unacceptable results then additional calculations would be
executed for the redundant loops as necessary.

For typical information sources see Table 3-1 items 51, 6, 44, 39, 46
and item 22.
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5.2

Determine times when the function is required. (i.e. post accident,
normal operation, safe shutdown, etc)

Device or loop trip functions are normally only required for a limited
amount of time in the post DBA or DBE environment. This function
time may be based upon equipment operational requirements, or the
operational mode of the plant. The time and duration that a specific
protection function is required to operate will determine what level of
environmental effects in the area must be factored into the setpoint
calculation. A instrumentation Loop may perform several different
functions for the calculation process each function should be identified
as a specific configuration of instruments which are directly related to a
single function. A single loop device may appear in several different
configurations.

For typical information sources see Table 3-1 items 51, 6, 45, 15, 46
and item 1.
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5.3 Determine Process Conditions for all Modes When The Function is
required

For all times that a loop or device is required to function, define the
variations of the process. There may be substantial differences in
process conditions at different points in plant operations and during
design basis events. These differences will have a direct effect on the
performance of the instruments. In several cases there is a band of
process conditions during or after the accident. A nominal process
condition should be selected in this case and the error band used as a
process consideration error during the setpoint analysis.

For typical information sources see Table 3-1 items 6, 45, 15 , 46, 1,
33 and item 28.
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5.4  Determine the Limits For Function Operation

54.1

Safety Limit

From 10 CFR 50.36 "Safety limits for nuclear reactors are
limits upon important process variables which are found to
be necessary to reasonably protect the integrity of certain of
the physical barriers which guard against the uncontrolled
release of radioactivity. If any safety limit is exceeded, the
reactor shall be shut down."

The safety limit is considered to be the ultimate limit which
shall not be exceeded under any circumstances. To prevent
exceeding the safety limit several lower limits are
established.

For typical information sources see Table 3-1 item 10.
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54.2

Analytical Limit

From ISA-S-67.04 "Limit of a measured or calculated
variable established by the safety analysis to ensure that a
safety limit is not exceeded." The Analytical limit will
normally differ from the safety limit by a margin to account
for loop time response, transient overshoot during the event,
and modeling errors for the safety analysis model. These
limits are derived from specific regulatory and design
limitations or safety limits on nuclear fuel, piping systems
integrity, and control of radioactive releases, The analyses,
generally known as plant safety analysis or plant accident
analyses, examine the performance for plant systems and
variables under anticipated normal, transient, and accident
conditions to ensure that plant safety limits can be
maintained. The analysis establish specific limits and
assumptions on plant design, operation, and maintenance,
These limits and assumptions form the bases of the
instrument setpoint determinations. Where it is available the
analytical limit will be used as the starting point for the
setpoint analysis.

For typical information sources see Table 3-1 item 10.
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543

Process Protection Limit

Non-safety related functions will not have a safety limit or
analytical limit. In these cases the limit will be termed the
process protection limit. This limit is based upon the
process point where action must be taken to avoid damage to
plant equipment.

For typical information sources see Table 3-1 items 14 and

25.

5.4.3.1

5.43.2

Loop Response Time Requirements

Because the systems for the power plants are
dynamic the process protection limit can not be
used as the starting point for the setpoint
calculation in all cases. Some consideration must
be given for the time response of the system and
the effect of this time delay on process conditions.
Loop response time requirements are used to
calculate a analytical process protection limit,
which will then be used as the process limit for
the setpoint calculation.

‘Line Pressure Loss and Head Effect

For flow and pressure protection loops similar
considerations are necessary for line pressure loss
and head effect. Line pressure and head effects
are used to calculate a analytical process
protection limit, which will then be used as the
process limit for the setpoint calculation.




NORTHERN STATES POWER COMPANY Section No.: 334.1

PRAIRIE ISLAND NUCLEAR GENERATING PLANT Revision: 0
ENGINEERING MANUAL Date: 10/25/95
Page: 10 of 74

INSTRUMENT SETPOINT/UNCERTAINTY CALCULATIONS

5.5

Determine Devices Which Perform The Defined Function (identify

devices for each configuration, identify devices for all configurations in
the Loop)

Several different devices may perform the same function (e.g. Reactor
Vessel Level Indication), however, only a specific set of devices
perform this function for Post Accident monitoring. Based upon the
specific functions defined in section 4.2.1, identification the associated
instruments. Each device in the loop involved in performing the
function(s) must be identified.

For typical information sources see Table 3-1 items 20, 36, 51, 35, 54,
53, 56, 6 and 39.

5.5.1 Define Qi;ality Level (Safety Related, Reg. Guide 1.97 or
Non-safety Related) of Devices, and Determine
Environmental Qualification Level and Considerations

Once the loop devices are defined the current quality level
for the components should be determined, while this
information is not critical for performing the setpoint
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calculation, it will assist in determining the source
documents for the additional data collection efforts.

It is normally assumed that if the function performed by the
loop devices is safety related then all the loop devices are
safety related up to a qualified isolation device. This
assumption requires validation by determining the specific
qualification level for each device. If a non-safety related
device is found performing a safety-related function then a
determination must be made as to the proper corrective
action.

For typical information sources see Table 3-1 items 45, 12,
11 and 6.

If other means are used to determine the safety category for a device, then the
Equipment Qualification Master List (EQML) should be used to determine the
equipment qualification level.

5.6 Evaluate Loop Configuration For Related Devices

5.6.1

Determine Interfaces, Permissive, and Interlocks

For some system operational conditions interlocks or
permissive must first be cleared before trip function or
component operation may occur. The accuracy of any
associated permissive must be considered in the setpoint
calculation where there is a direct interconnection.

For typical information sources see Table 3-1 items 19, 18,
20, 35, 54, 56, and 6.
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5.6.2

5.6.3

Determine Current Power Supply Conditions

Determine the power source for the loop components and if
more than one power supply exists determine which loop
devices are supplied from each source. Determine the feed
for each of the power supplies if more than one exists.
Determine the stability for the power supply. The stability
for a power supply is defined by the variation in output for
an established input condition.

For typical information sources see Table 3-1 items 19, 35,
54, 56, 55, 48 and 6.

Determine Cable Lengths in Harsh Environments, and Cable

Type

For loops which are required to function in a harsh (Steam,
Radiation, or Temperature) environment, leakage current
(IR) caused by insulation degradation may be a contributing
factor to the overall accuracy of the loop. The IR term
encompasses cable, terminal block, splice, penetration, and
other component leakage current. Where the loop is only
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required to function under normal conditions or during only
the first several seconds of an DBA then the cable leakage
current effects can be ignored. Radiation Harsh only
environments can also produce cable degradation and should
be considered for determining cable length and type for
current leakage.

For typical information sources see Table 3-1 items 4, 30,
17, 3 and 6.
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5.7 Evaluate Process Related Effects

For normal operations the allowed variation of the process may result
in significant changes in fluid conditions which can affect the accuracy
of the measurement. Some examples of process effects are:

Tank vortexing,

Process density changes (thermal, pressure, chemical),
Process pressure changes,

Process temperature changes,

Process/fluid velocity effects,

Geometry changes due to thermal growth, structure deformation,
material buildup,

Downcomer or condensate subcooling effects,
Reference leg heatup,

Stratification,

Capillary effects,

Sensor tap location effects,

Piping effects.

For typical information sources see Table 3-1 items 29, 43, 46, 1, 33
28, 13, and 42.

b

5.8 Define Related Functions (i.e., Device Used for Trip and R.G. 1.97
Display)

An installed loop may be required to perform several functions (e.g. a
pressurizer pressure transmitter and signal conditioner may be used to
supply the analog signal for a trip bistable and to a post accident
monitoring indicator and recorder). Since data is being collected for
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the one function at this time, it is productive to review all other loop
functions. Each additional function should be identified as a separate
configuration and a specific calculation performed for each
configuration.

For typical information sources see Table 3-1 items 19, 18, 20, 36, 35,
54, 56, and 6.

5.9 Determine Manufacturer and Model Numbers for all Devices Identified.

For each device in the loop determine the manufacturer, the specific
manufacturer’s model number and any special designations used by the
manufacturer.

For typical information sources see Table 3-1 items 21, 51, 37, 38, 17
and 6.

5.9.1 Based upon the manufacturer and model number determine
the following specifications as applicable:

® Accuracy
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Drift

Temperature Effect

Humidity Effect

Radiation Effect

Power Supply Effect

Over Pressure Effect

Static Pressure Effect

Seismic Effect/Vibration Effect

Determine Device Operational Range (Maximum Span
Capability)

Determine Input/Output Relationship for Each Device
(Transfer Function)

For typical information sources see Table 3-1 items 50, 49,
51 and 6.

The Input/Output relationship will not be entered into the Vendor screen but
will be used, along with. specific calibration information, to develop device
scaling in the MCDS screen.

5.10 Determine the Installed Location for each device.

Based upon the installed location Determine Environmental

Conditions
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Based upon the functional requirements defined above (i.e. normal
only, LOCA, Post Accident etc.) determine the normal, abnormal,
Accident, and Post Accident values for the following:

Temperature

Humidity

Radiation

Environmental Pressure variations

For typical information sources see Table 3-1 items 15, 32, 1
and 6.

5.11

Determine Primary Element Errors

Based upon the installation, specific primary element errors may be
introduced. One example of this is the up-stream and down-stream
straight run requirements for flow orifices. Where the straight run
requirements are not met the accuracy of the element requires
adjustment.

For typical information sources see Table 3-1 items 17, 2, 9 & 47.
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5.12 Determine Calibration Information

5.12.1

Determine Method of Calibration and M&TE Used
(including accuracy of devices)

Determine the number, type and accuracy of M&TE
devices used, this should also include the range or scale
of each device used so than turn down effects can be
evaluated. For a string calibration one or two devices
are normally used at each end of the string. For device
calibrations normally two test devices are used for each
process device. The accuracy of the standard used to
calibrate the test device and the procedure for calibration
should also be collected.

For typical information sources see Table 3-1 items 6,
41,5, 23 and 24.
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The method of calibration is used to determine calibration dependency, which
is entered in the cal column of the Loop Dependence Screen. The Loop
Dependence screen is only accessible during the performance of the setpoint
calculation, therefore, this information is reserved until that time.

5.12.2

Determine Environmental Conditions Present During
Calibration

If the components are shop calibrated determining the
environmental conditions during calibration should be
simple, however, since most devices are calibrated in the
field an assumption for the room conditions will normally
be required. The larger the differential between
conditions during calibration and normal operating
conditions, the larger the accuracy effects. Itis
conservative to assume a nominal room environment for
calibration if specific conditions are not known. This
nominal condition is then compared to the design
maximum and minimum values for the room to
determine the maximum change in environmental
conditions from calibration to operation.

For typical information sources see Table 3-1 items 3, 8,

" and 41.6
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5.12.3

5.12.4

5.12.5

Determine Calibration Frequency

The frequency of calibration determines how much of the
vendors drift allowance will be used as an allowance for
the loop. If the loop has a monthly functional check,
where the device is not reset (only checked and
recalibrated if out of specification) then the functional
check frequency should be used as the calibration
frequency.

For typical information sources see Table 3-1 items 5, 6,
26, 41 and 44.

" Determine Setting Tolerances

Review the calibration procedure to determine the setting
allowance for the device or string calibration. String
calibrated devices should have an overall setting
tolerance for all devices in the string.

Determine Static Pressure and Head Correction

Both zéro and span based effects for static pressure shift
must either be included in the calibration procedure or
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5.12.6

5.12.7

considered in the calculation. Specific manufacturers
(i.e. Rosemount) specify calibration requirements to
correct for static pressure and high line pressure effects.
The correction due to static head for pressure and flow
instruments is normally off-set during calibration by a
change in the calibrated span of the instrument ( zero
suppression, or elevation may also be used) as with static
pressure effects where this off-set is not corrected by the
calibration then the effect must be considered in the
calculation. See Reference 15 for information required
for Static Pressure, High Line Pressure and Head
Correction calculations.

Determine Device Calibration Span

The actual calibrated span for the instrument may affect
the instrument errors, for Range based errors the
turndown ratio of Range/Calibrated Span is used as an
error multiplier.

Determine Device Scaling (cardinal points)

Device scaling cardinal points (input values) may be
specified for ease of adjustment or reading of M&TE
components, these cardinal points should be maintained.

For typical information sources see Table 3-1 items 5, 27
and 41.
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5.12.8  Determine Historical Information (As-Found, As-Left)

Historical information should only be collected where
vendor information is not adequate to perform the
calculation, or where historical information may provide
additional margin (if required). Generally a statistical
evaluation of plant specific drift will result in a decrease
in the Total Loop Error, resulting in the calculated
setpoint being closer to the Analytical/Process limit.

For typical information sources see Table 3-1 items 5,
and 7.
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TABLE 2-1
TYPICAL SOURCES OF DATA

Design Change Packages

environment

No. {| SOURCE INFORMATION N
o
T
E
S
1 Accident or Reload analysis Safety Limits, Analytical Limits,
assumed errors
2 ASME Fluid Meters Process conditions, PEA, PMA
3 Cable qualification report. Cable resistance data
4 Cable and raceway control drawing || Cable location and length
5 Calibration Shop records, As-Found/ As-Left data, scaling
procedures, calibration cards, or function, setting tolerance, Static
discussion Pressure correction, head correction,
M&TE
6 Champs " Various
7 Completed Surveillance Procedures || As-Found/ As-Left data, setting
tolerance, head correction, static
pressure effect
8 Corporate or plant standards for Methods of calibration, M&TE
device calibration selection criteria
9 Crane Technical Paper 410 Process parameters, mechanical
formulas
10 Design basis information flow chart || Reference document list based on 2
device function
11 Revised instrument, process, or
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No. || SOURCE INFORMATION N
' o
T
E
s
12 Device Purchase Specifications Performance requirements,
qualification status
13 Emergency Operating Procedure Basis for equipment operation,
Background documents required operating time, operating
environment
14 Electrical Design Documents Process limits, power supply stability, 3
operating voltage
15 Equipment Qualification Room environments, room accident
background documents conditions, radiation analysis points
16 Equipment Qualification Test Specific performance in tested 1
Reports configuration
17 Field Walkdown Installation configuration, additional
process considerations due to
installation configuration,
environmental conditions
18 Functional Block Diagrams Instrument position functional path
19 Interconnecting Wiring Diagrams, Instrument position, current flow,
Point to point wiring diagrams detailed installation
20 Loop drawings Signal flow
22 Logic diagrams Signal flow
23 M&TE Laboratory M&TE accuracy, standard accuracy,
standard scales, M&TE scales
24 M&TE Vendor Specifications M&TE accuracy, standard accuracy,
standard scales, M&TE scales
25 Mechanical Design Calculations Operational limits, process limits, 3
protection limits 6
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No. | SOURCE INFORMATION N
o
T
E
S
26 Maintenance Tracking System Calibration history, calibration
frequency
27 Maintenance History Cards Calibration history, calibration
frequency
28 Operating and Emergency Process normal and maximum
Operating Procedures parameters, expected operating times
29 Operators Logs Process normal and transient
parameters
30 Construction cable pull cards Cable length, area routing, conduit
condition (sealed, wrapped)
31 Plant Seismic Design analysis Seismic response spectra for given
locations.
32 Plant Monitoring Programs Area/room temperature, humidity,
pressure
33 Plant System Design Basis Process operating limits, design basis
Documents accident requirements, applicable
codes and standards
34 Plant System Design documents Process piping ratings, pressure, flow,
temperature
36 Protection System Logic drawings u Signal flow, alarms, trips, indications
37 Purchase Specification Installation requirements, operational
requirements, performance
specifications
38 Inspection reports
38a | Receiving QA documents QA status, qualification status
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special instructions

No. || SOURCE INFORMATION N
o
T
E
S
39 Regulatory Guide 1.97 Plant Devices used for post accident 6
Response - indication, operational requirements
40 SQUG documents Seismic qualification status
41 Surveillance Procedures Scaling, input span, output span, head
correction, static pressure correction,
transfer function
42 System Design Limits Operation, accident maximum
operating conditions
43 System Definitions Process operating limits, design basis
accident requirements, applicable
codes and standards
44 Technical Specification Required setpoints, analytical limits,
Requirements and Basis allowable values, basis for operation
45 Equipment Qualification Master Qualification status
List
46 || USAR Operational requirements, codes and 6
standards, NRC commitments
47 Various Engineering Texts Various information
48 Vendor Information Data Sheets Performance specifications, operational || 5
restrictions 7
49 Vendor Product Sheets Performance specifications, operational || 5
restrictions 7
50 || Vendor Technical Manuals Performance specifications, operational || 5
restrictions, calibration methods, 7
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No. || SOURCE INFORMATION N
o}
T
E
s
51 Westinghouse Precautions, Setpoints, allowable values, assumed 4
Limitations, and Set Points For error, Primary Element Accuracy,
Nuclear Steam Supply Systems Process Measurement Accuracy
52 Westinghouse Reactor Protection Instrument position, current flow,
and Process Control System Wiring || detailed installation
Diagrams
( 53 Westinghouse TOPS documents Revised Errors, basis for Safety
Analysis
54 Westinghouse Functional Loop Instrument position, current flow,
Diagrams detailed installation
il 55 Westinghouse Product Information Performance specifications, operational
Sheets restrictions, calibration methods,
special instructions
56 Westinghouse Reactor Protection Instrument position, current flow,
and Process Control System Wiring [| detailed installation
Diagrams
57
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NOTES:

1.

When using equipment qualification reports, the sample size is generally limited,
therefore, care must be taken in the assigning of any probability or confidence levels to
the data. ’

See Appendix 1 for the Design Basis Information flow chart.

The process protection limit will normally be found in the mechanical or electrical design
limits for the process components (i.e., pump or motor design limits for NPSH, or
minimum operating voltages, respectively).

Westinghouse PLS Document (care should be used when referencing the PLS for design
information since the values provided may be limits of assumed error for the accident
analysis and not actual device performance values).

_ Where vendor information is not available some basic assumptions may be made, or the

as-found as-left information from previous calibrations may be used in-place of vendor
information. Where assumptions are made for accuracy effects, a program should be
established to validate these assumptions and the calculations containing these
assumptions tracked until they are validated. Where accident accuracy information is not
available for a device required to function in a harsh environment, an equipment
qualification problem may exist, the person in charge of the Equipment Qualification
program should be notified. ’

For non-safety related functions, the operational time will normally be based upon the
equipment being protected. The operational times for these devices are specified in their
design documents.

The absence of information in a specific report does not indicate that a given effect for
an instrument does not exist. The lack of information given in the vendor document may
be reason to limit the application of a given instrument. As an example if a vendor does
not specify a value for drift, do not assume that the instrument is perfect, but review the
as found and as left data from previous calibrations to determine a viable and justifiable
drift value.
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APPENDIX 1
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6.0

ERROR DETERMINATION AND COMBINATION METHODOLOGY

The methodology presented here identifies currently known sources of instrument
uncertainty and presents a method for combining these uncertainties which, while
conservative in nature, is not unnecessarily restrictive with respect to plant operations.
This Standard does not attempt to determine the maximum loop error, rather the
objective is to determine the uncertainty that can reasonably be expected given a set
of conditions.

Determination of loop uncertainty on the basis of "Straight Sum" assumes that all
uncertainties occur at the same time, at their maximum values, and all in the same
direction (+/-). In other words, the uncertainties are non-random. While this
method provides almost 100% assurance that the derived uncertainty is conservative it
is likely that these setpoints would be set too close to the normal operating ranges of
plant processes. Use of “Square-Root-Sum-of-the-Squares” (SRSS), assumes that the
elements of uncertainty are free to vary in both direction and magnitude. Stated
another way, the elements of uncertainty are random.

The methodology presented here is a combination of Straight Sum and SRSS. The
random elements of uncertainty are combined by SRSS, and any non-random
uncertainties (bias) are added algebraically (straight-sum) to the SRSS result

The final form of the loop uncertainty expression is determined by characterizing each
element of uncertainty as either:

Random, and Independent,
Random and Dependent, or
Non-Random

Examples provided in Reference 15 demonstrate dependencies between device errors
when defining a specific loop allowance. It should be noted that the Standard
considers any errors which are random and normally distributed as independent of all
other random, normally distributed errors for all conditions.
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This Standard does not assume any statistical characteristics for the elements of
uncertainty other than that they are either random, normally distributed or non-
random. The uncertainty estimate resulting from combining the random terms by
SRSS will reflect the least conservative statistical characteristics of the included terms.
In other words, if all the terms except one are 3-sigma (99 % confidence) values and
that one is a 2-sigma (95 % confidence) value, then the uncertainty estimate will be a
2-sigma value. For conservatism, it may be assumed that published vendor
specifications are 2-sigma values unless specific information is available to indicate
otherwise. The individual preparing an uncertainty calculation may elect to adjust the
performance specifications of various loop components by equating the statistical
confidence established by vendors (sigma values). To reduce the sigma level of an
error the equation is as follows:

(desired sigma/ documented sigma)(uncertainty) or to convert a 3-sigma value of
.25% of span to a 2-sigma value (2/3)(0.25%) = 0.1667% span.

While these techniques are appropriate and can result in a reduction of loop
uncertainty, a discussion of the mathematical basis for these techniques is not within
the scope of this document. References 19 through 26 in the ISA 67.04 Part 11
document (Reference 6) provide techniques for statistical manipulation of instrument
information.

The individual performing the calculation shall ensure that conditions assumed (i.e.,
values used for device uncertainty and the manner in which the elements of device
and loop uncertainty are combined) are consistent with the instrumentation as
installed. As shown in reference 15, this methodology is sensitive to changes in the

values assumed for elements of device uncertainty and the manner in which terms are
combined.

The following sections of this procedure establish a set of rules which are
conservative. As shown in reference 15, departures from the recommended
combination of terms can have a significant impact on the calculated value of the
instrument setpoint. Deviation from the methodology should only be made following
careful consideration of 