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February 17, 2009
ET 09-0008

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

Reference: 1) Letter ET 07-0004, dated March 14, 2007, from T. J. Garrett,
WCNOC, to USNRC

2) Letter dated May 29, 2007, from J. W. Lubinski, USNRC to -

R. A. Muench, WCNOC

3) Letter ET 07-0022, dated June 15, 2007, from T. J. Garrett,
WCNOC, to USNRC

4) Letter WO 07-0028, dated November .16, 2007, from T J.
‘Garrett, WCNOC, to USNRC :

Subject: Docket No. 50-482: Additional Information Regarding. Main Steam
and Feedwater Isolation System (MSFIS) Controls Modification -

Gentlemen: . R ~__

Reference 1 provided a license amendment request (LAR) that proposed revisions to Technical
Specification (TS) 3.3.2, “Engineered Safety Feature - Actuation System (ESFAS)
Instrumentation,” TS 3.7.2, “Main Steam lIsolation Valves (MSIVs),” and TS 3.7.3, “Main
Feedwater Isolation Valves (MFIVs).” Reference 1 proposed changes to these specifications
based on a planned modification to replace the MSIVs and associated actuators, MFIVs and
associated actuators, and replacement of the Main Steam and Feedwater Isolation System
(MSFIS) controls.

On January 30, 2009, Wolf Creek Nuclear Operating Corporation (WCNOC) was notified .of
. NRC staff concerns regarding an analysis. of the replacement MSFIS coéntrols to the
" requirements of Institute of Electrical and Electronics Engineers (IEEE) Std 603-1998, “|IEEE

~ Standard Criteria for Safety Systems for Nuclear Power Generating Stations,” and use’of IEEE
. Std 603-1998 in WCNOC Specification J-105A(Q) for Replacement MSFIS System. The
specific NRC staff concern is that referencing IEEE Std 603-1998 in the WCNOC Specification
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would require an exemption to 10 CFR. 50.55a, “Codes and standards,” paragraph (h),
“Protections and safety systems.” Paragraph (h) specifies that protection systems meet the
requirements stated in either IEEE Std 279 or IEEE Std 603-1991. Specification J-105A(Q) has
been revised to reference IEEE Std 603-1991 and is provided in the Enclosure.

Reference 2 identified additional documentation required by the NRC staff to complete the
acceptance review of the application. Item 20 requested an analysis of all IEEE Std 603
requirements with a description of how the Field Programmable Gate Array (FPGA) MSFIS
actuation controls meets these requirements. In response to this item, Enclosure 22 to
Reference 3 provided an analysis of replacement MSFIS controls to the requirements of IEEE
Std 603-1998. This was based on Revision 2 of Specifications J105A(Q) that referenced IEEE
Std 603-1998. Reference 3 submitted a “Matrix of IEEE 7-4.3.2 Requirements to MSFIS
Controls Design” to address a NRC staff request from a September 25, 2007 teleconference.
This matrix also includes cross references to the IEEE Std 603-1998 requirements. Based on
discussions in a teleconference between NRC staff and WCNOC personnel on February 4,
2009, it is WCNOC’s understanding that this information is not required and is therefore
withdrawing Enclosure 22 to Reference 3 and Reference 4.

The documentation provided in the Enclosure does not impact the conclusions of the No
Significant Hazards Consideration provided in Reference 1. In accordance with 10 CFR 50.91;
a copy of the submittal is being provided to the designated Kansas State official.

This letter contains no commitments. If you have any questions concerning this matter, please
contact me at (620) 364-4084, or Mr. Richard D. Flannigan at (620) 364-4117.

Sincerely,

Terry J. Garrett
TJG/rit '
Enclosure

cc. E. E. Collins (NRC), w/e
T. A. Conley (KDHE), w/e
V. G. Gaddy (NRC), w/e
B. K. Singal (NRC), w/e

Senior Resident Inspector (NRC), wie
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STATE OF KANSAS )
) SS
COUNTY OF COFFEY )

Terry J. Garrett, of lawful age, being first duly sworn upon oath says that he is Vice President
Engineering of Wolf Creek Nuclear Operating Corporation; that he has read the foregoing
document and knows the contents thereof; that he has executed the same for and on behalf of
“said Corporation with full power and authority to do so; and that the facts therein stated are true
and correct to the best of his knowledge, information and belief.

Byz%

Terry JAGarrett
Vice President Engineering

1.
SUBSCRIBED and sworn to before me this /72 day of @%may , 2000.

VSS9

Notary@llbllc

Notary Public - State of Kansas

GAYLE SHEPHEARJ
My Appt. Expircs 7/,2 4/201 |

Expiration Date 7/ Z 9/// 267/
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This speciﬁcaton consists of the following documents:

1.- Specification J-105A(Q), Rev. 5, Replacement MSFIS System
2. Data Sheets: None
3 Attachments:

A. Reference Drawing Package as listed in Specification J-105A(Q) Section 4.1
D. - Specification No. 10466-3-820 Rev. 1 Seismic Qualification Requirements for Class 1E Control and
Instrumentation Devices
E. Drawing J4-104 Sheet 1 Rev. 4 Nameplate Standards
- . H Calculation 0620514.01-C-003 Rev. 0

4. Appendices: '

A. Input Signals and Sources

B. Power Supply Fusing and Supply to the Buyer-Supplied Status Monitor

C. Modified Power Supply Fuses and Functions Assigned

R. Buyer’s Inspection Procedures
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1.0 SCOPE

The Scope of Work is to replace various parts of the existing safety-related electronic Main Steam and Feedwater
Isolation System (MSFIS) with a safety-related logic-controller-based system to perform the control functions of the
Main Steam Isolation Valves (MSIVs) and Main Feedwater Isolation Valves (MFIVs). The Replacement MSFIS
System will be installed in conjunction with replacement of the existing electro-pneumatic-hydraulic MSI1Vs and MFIVs
by new MSIVs and MFIVs with system-medium actuators. The MSFIS System, existing and replacement, has two
redundant subsystems located in separate cabinets:

MSFIS Channel I (1) located in MSFIS Cabinet SA075A
MSFIS Channel IV (4) located in MSFIS Cabinet SA075B

The replacement project will retain the existing cabinets, external power supply feeds, and channel separation scheme in
the overall plant configuration. The replacement project will include changes to the functions by which the Replacement
MSFIS System controls the replacement MSIVs and MFIVs. These changes account for the differences in the function

of the existing and replacement MSIVs and MF IVs, that is, electro-pneumatic-hydraulic actuators replaced by system-
medium actuators.

The existing and replacement MSFIS Systems are both considered digital in that they deal with ON-OFF inputs and
outputs, and there are no analog / magnitude inputs and outputs involved. However, the systems do not have general
digital computer components and characteristics such as a clock-driven central processing unit in continuous operation.

The Replacement MSFIS System project shall be worked by two suppliers; 1) Control System Supplier (Controls Seller)
2) Qualification Supplier (Qualification Seller). The Controls Seller is responsible for the selection, assembly,
implementation testing, dedication, and implementation of the Replacement MSFIS System. The Qualification Seller is
responsible for the Qualification of the Replacement MSFIS System supplied by the Controls Seller. The Controls Seller
_and the Qualification Seller shall each be a qualified 10CFR50 Appendix B vendor.

The Buyer will perform an overall independent Validation & Verification of the Replacement MSFIS System
development and implementation. Final approval of the Replacement MSFIS System by the Buyer shall be requlred to
ensure the requirements of this document have been fully satisfied.

1.1 Work Included

1. The Controls Seller’s scope of work focuses on selection and production of new items for replacement of
existing items, the Controls Seller is also responsible for system selection to perform the required system
functions. The Qualification Seller is responsible for factors such as seismic qualification, etc., applled to the
final integrated system and cabinet configuration.

2. Replacement of the existing MSFIS system components in the form of circuit cards. The existing system
includes input buffer cards, valve controller module cards, and relay driver cards. These components shall be
replaced by a logic-controller-based system which performs the required functions of the replacement MSIVs
and MFIVs. Replacement of the racks which contain and support these circuit cards is included if required by
the configuration, quantity, ambient temperature / cooling, back-plane wiring, or any other configuration aspect
of the replacement circuit cards.

3 Appropriate test capability for the replacement system. The existing system’s Manual Test Panel may be re-
used as is, modified as appropriate, or completely replaced as required by the replacement system configuration.

4. Provide an output dry contact or equivalent in.each MSFIS Cabinet for a new summary trouble alarm.
5. Replacement of the existing system power supply modules with redundant hot—swappable power supply
modules.
6. - Supply of new surge suppressors.
‘ REV
SPECIFICATION NUMBER J-105A(0Q) — S |
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7. Mounting hardware and wiring devices as necessary to mount the replacement components and interconnect
them to each other and ex1st1ng circuits.

8. Required new portable test equrpment.

9. Initial stock of repair parts for twenty years' use. -

Buyer acknowledges that the nature of a replacement system intended for installation in existing cabinets in the Buyer's
plant is that it will consist of many small items but no unifying structure. Thus, the items are packed and shipped
individually or in groups and require individual installation into the Buyer's cabinets at the Buyer's plant.

) Buyer acknowledges that some of the 1tems specified may be dellvered ready for use in the form of “One lot - mountlng

hardware and wiring devices.”

1.2 A Related Work Not Included

1.- Installation of Replacement MSFIS System cornponents in the MSFIS Cabinets.

2. The replacement MSIVs and MFIVs will be supplied and installed by others.

3. Connection of field cables to the replacement MSIVs and MF IVs will be done by cthers.

4, New field cable required for the new summary trouble alarrnt |

5. " The overall project will also include electrical equlpment and circuit changes outside the scope of this
Specification. :

2.0 OBJECTIVE

‘ The plant's existing Main Steam Isolation Valves and Mam Feedwater Isolatlon Valves have electro-pneumatic-
hydraulic actuators. The existing valves have a discrete-component solid-state electronic control system to control the
valve actuators and thus the valves. The valves will be replaced by new valves with system-medium actuators, rather
than the electro-pneumatic-hydraulic actuators. The objective of this Specification is to procure an advanced-hardware-
based control system which will have appropriate logic to control the replacement valves' system-medium actuators. The -
replacement control system will be custom-selected from available hardware items so that it will not ut1l1ze nor depend

upon any program software.
3.0 . ABBREVIATIONS

AC -

_ All Close
C : - - Close / Closed
DC . ' Direct Current :
ESFAS - - .Engineered Safety Features Actuation System
FWIS - Feedwater Isolation Slgnal
KC - Keep Closed
KO : v - Keep Open
MFIV o Main Feedwater Isolation Valve . :
" MSFIS - Main Steam and Feedwater Isolation Actuat1on
’ ‘ System
MSIS ‘ - Main Steam Isolation S1gnal
MSIV - Main Steam Isolat1on Valve
0] - - Open
: ; . : REV
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4.0 CODES AND STANDARDS
IEEE Standards

IEEE Standard 279-1971, Criteria for Nuclear Power Plant Protection Systems

IEEE Standard 323-1974, IEEE Standard for Qualifying Class IE Equipment for Nuclear Power Generating
Stations

IEEE Standard 336-2005, IEEE Standard Installation, Inspection, and Testing Requirements for Power,
Instrumentation, and Control Equipment at Nuclear Facilities

IEEE Standard 338-1987, IEEE Standard Criteria for Periodic Surveillance Testing of Nuclear Power
Generating Station Safety Systems

IEEE Standard 344-1975, IEEE Recommended Practices for Seismic Qualification of Class 1E Equipment for
Nuclear Power Generating Stations

IEEE Standard 352-1987, Guide for General Prmmples of Reliability Analysis of Nuclear Power Generating
Station Safety Systems

IEEE Standard 379-11988, Application of the Smgle Failure Criterion to Nuclear Power Generating Station

: Class 1E Systems

IEEE Standard 383-2003, IEEE Standard or Type Test of Class IE Electric Cables, Field Splices, and
Connections for Nuclear Power Generating Stations

IEEE Standard 384-1981, Criteria for Independence of Class 1E Equipment and Circuits

1EEE Standard 420-2001, IEEE Standard for the Design and Qualification of Class 1E Control Boards, Panels,
and Racks Used in Nuclear Power Generating Stations

IEEE Standard 472-1974, Guide for Surge Withstand Capability Tests

IEEE Standard 603-1991, Standard Criteria for Safety Systems for Nuclear Power Generating Statlons

Standards other than IEEE

EPRI Topical Report TR-102323-R2, Guideline for Electromagnetic Interference Testing in Power Plants
[EC-801-2, Electromagnetic Compatibility for Industrial-Process Measurements and Control Equlpment Part 2:
Electrostatic Discharge Requirements
- IPCEA S-19-81, Rubber Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy
IPCEA S-61-402, Thermoplastic Insulated Wire and Cable for the Transmission and Distribution of Electrical
Energy

4.1 References

NRC Regulatory Guides

Regulatory Guide 1.22, Periodic Testing of Protection System Actuation Functions

Regulatory Guide 1.29, Seismic Design Classification '

Regulatory Guide 1.47, Bypassed and Inoperable Status Indication for Nuclear Power Plant Safety Systems

Regulatory Guide 1.53, Application of the Single-Failure Criterion to Nuclear Power Plant Protection Systems

Regulatory Guide 1.62, Manual Initiation of Protective Actions

Regulatory Guide 1.75 Rev. 2 dated 9/78, Physical Independence of Electric Systems

Regulatory Guide 1.92, Rev. 1, Combining Modal Responses and Spatial Components in Seismic Response
Analysis

Regulatory Guide 1.100, Rev. 1, Seismic Qualification of Electric Equipment for Nuclear Power Plants

Regulatory Guide 1.118, Periodic Testing of Electric Power and Protection Systems

Regulatory Guide 1.131 dated 8/77 Qualification Tests of Electric Cables, Field Sphces, and Connections for
Light-Water-Cooled Nuclear Power Plants .

Regulatory Guide 1.153, Criteria for Power, Instrumentation, and Control Portions of Safety Systems

Regulatory Guide 1.180, Rev. 1, Guidelines for Evaluating Electromagnetic and Radio-Frequency Interference
in Safety-Related Instrumentation and Control Systems

SPECIFICATION NUMBER L-105A(0) . : S
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1-8

50 DESIGN REQUIREMENTS

5.1 Design Conditions

No specific requirement.

52 Performance Requirements

5.2.1  General Design Requirements

Title

MSFIS Logic
Signal Flow Block Diagram
Signal Flow Block Diagram

. Signal Flow Block Diagram
_ Signal Flow Block Diagram

Signal Flow Block Diagram
Signal Flow Block Diagram
Signal Flow Block Diagram
Signal Flow Block Diagram
MSFIS Power Dist 15 V DC

" "MSFIS Power Dist 48 V DC

MSFIS Cabinet Assembly
MSFIS Cabinet Assembly
MSFIS Cabinet Parts List
MSFIS Cabinet Installation
MSFIS Cabinet 9N53-1 Marking
MSFIS Cabinet 9N53-2 Marking
Double Card Rack Assembly

_ Double Card Rack Assembly

Double Card Rack Parts List -
Single Card Rack Assembly

Single Card Rack Parts List

Manual Test Panel Assembly
Manual Test Panel Schematic
Power Supply Assembly / Parts List
Valve Control Module Assembly-
Valve Control Module Schematic
Functional Description °

System medium operated actuator for
quick closing valve, Layout diagram

a. The MSEIS provides 125 Volt DC outputs to energize or de-energize control solenoids to operate and
test the plant MSIVs and MF1Vs:

L105A(Q)
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b. The MSFIS is divided into two actuation channels. Each of the two independent actuation channels
monitors system inputs and, by means of logic matrices, energizes / de-energizes the required
solenoids in the required sequence for the appropriate valve operations.

c. The MSFIS System is comprised of solid-state components.

d. The Replacement MSFIS System shall not involve software such as an application program for a
digital computer in the hardware in place during plant operation. However, software is permitted in
portable test equipment which is completely disconnected from the Replacement MSFIS System at the
conclusion of testing.

€. The Controls Seller shall configure the MSFIS control logic ‘matrices to develop output states and
output sequences in accordance with Appendix C and Sections 5.2.5 and 5.2.6 of this specification.

5.2.2  Modular Design
Interchangeability shall be provided and demonstrated for all similar modules or components.
Items designed to be removable from the equipment, such as assemblies, subassemblies, electrical parts,
modules, and hardware, shall be replaceable physically and electrically with corresponding items without
drilling, bending, filing, fabricating, or using undue force. Hot swap capability shall be included for the logic-
controller-based system circuit cards. Hot swap capability includes the requirement that the controlled
equipment shall not cause a plant transient. Further the redundant train shail not lose the capability to continue
plant operation and shall continue to perform it’s safety-related function, closure of the MSIVs and MFIVs
when required by input conditions.
The replacement of parts, when accomplished in a manner prescribed by the Controls Seller, shall not cause the
equipment to depart from the original specified performance.
5.2.3  Response Time
The overall response time of the Replacement MSFIS System specified herein shall be less than or equal to 100
milliseconds for an input signal step change. The Replacement MSFIS System is contained within the cabinets
SA075A and SA075B, from field terminal block input to field termtnal block output.
5.2.4 System Functional Requirements
a. System Input Signals
The MSFIS shall accept input signals (in the form of contact conditions) from control switches located
on the Main Control Board and from output relays in the Engineered Safety Features Actuation
System. Appendix A tabulates the inputs for each subsystem of the MSFIS.
1) The existing MSFIS System configuration obeys the plant's separation criteria by use of two
separate MSFIS Cabinets, one for each Channel. The Controls Seller shall use the existing
MSFIS Cabinets and Channels to continue adherence to these criteria. Incoming signal
Channel assignments are specified in Appendix A. '
2)  The System inputs from the control switches will all be momentary (>100mS), and shall be
~ sealed-in as necessary inside the Replacement MSFIS System logic circuits.
3) The contacts from ESFAS will be normally élosed, and will open to cause an operation. The
remaining input contacts will be normally open, and will close to cause an operation.
. i REV
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The Controls Seller shall determine the voltage and current ratings of the buffer input circuits

4y
‘ based on the power supplies as required under Section 5.6.3 and also subject to the maximums
of NEMA ICS-5 P300 ratings and the minimums required to keep the contacts clean and
function in-a nuclear plant instrument cabinet room with unshielded cables connecting the
remotely located input contacts to the system.
b. System Loglc Matrices
The logic matrices shall adhere to the requ1rements of channel 1ndependence and separation requlred
by Appendix A.
c. System Output Signals
1) " Actuation Outputs

The MSFIS shall energize / de-energize the MSIV and MFIV actuator solenoids in
accordance with the logic requirements of Sections 5.2.5 and 5.2.6. The output signals shall
adhere to the requirements of channel independence and separation required by Appendix A.
The outputs shall provide sufficient voltage to energize the actuator solenoids. The
specifications for the actuator solenoids are as follows.

Nominal Line Supply Voltage . 125VDC

Supply Voltage Tolerance ’ +12% / -28%

Coil Resistance 97.6 Ohm @ 20°C .

| Inductance v 40 — 60 Henry

Nominal Current - S 1.28A. @ 20°C

Nominal Power Consumption . 160 Watt @ 20°C

2)

3) 

4.

Status Outputs

In addition to the actuation outputs, one status output shall be provided for each actuation .
train for each valve. This status output is shown in Appendix B. The MSFIS System status
output will supply 125 Volt DC power to an input relay at the Status Panel if both of the
following are true: a) 125 Volt DC power is available downstream of the individual power
supply fuses for solenoid MV1(2), and b) there is no test in progress in the MSFIS System

“logic. The output to the Status Panel shall be able to handle a 125VDC, <25mA load.

Annunciator

The MSFIS shall provide outputs to the plant Annunciator system as descrlbed in section
5.6.7. The annunciator outputs shall be able to handle a 125VAC, <25mA load.

ESFAS Test Clrcults
The MSFIS shall provide one output for each actuation train for each valve to the ESFAS test -

circuitry, as descrlbed in sectlon 5.2.6. These outputs shall be able to handle an 118VAC,
<500mA load.
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5.2.5. System Operation

In response to command signals from various sources, the MSFIS shall energize and de-energize sets of output
terminals in accordance with the requirements set forth below. These outputs will be connected by the Buyer to
control solenoids in the actuators of the Main Steam Isolation Valves and the Main Feedwater Isolation Valves.
For illustrative purposes, the functional description document for these actuators is included in this
specification. Reference will be made to the operation of these actuators and of their component parts; such
references are solely for the purposes of discussion. :

The Replacement MSFIS System shall measure actual System outputs, compare the outputs to the required
output states, and alarm any discrepancies. See section 5.6.7.

. The responsibility of the Controls Seller shall be limited to energizing and de-energizing the system outputs as

specified.

Note that the actuators are divided into two “sides,” and that each side is controlled by three solenoids labeled
MV1, MV3, and MVS for one side, and MV2, MV4, and MV6 for the other side. The three MSFIS outputs
associated with each side of each valve are likewise identified as outputs MV1, MV3, and MV5 for one side,
and MV2, MV4, and MV6 for the other side.

There must be no connection nor communication of information within the MSFIS between the controls for the
two sides of any valve. The states of the outputs for the two sides of a valve must be completely independent of
one another. This separation is accomplished by assigning the two "sides" of each valve to opposite Channels

MSFIS Cabinets.
a. Output States and Commands
1) Output States {

There are three output states for each valve actuator; 1) CLOSE, 2) KEEP CLOSED, and 3)
OPEN. The normal state (during normal plant operations) for each MSIV and FWIV is
OPEN. The required output to each solenoid for all three of the valve actuator states is shown
below.

Outputs to _ Outputs to
MSIV / MFIV MSIV / MFIV
MV1, 3,5 Side o MV2, 4, 6 Side
Output State Symbol MV1 MV3 MV5 MV2 MV4 MV6
CLOSE C |- - - - - -
KEEP CLOSED KC - - + - - +
OPEN O + + - + + -
Key: + = energized
= de-energized
<The fail safe output state shall be defined as mamtalnlng the current output state when a
failure is identified
{
2) Commands
There are four commands; 1) All Close, 2) ESFAS, 3) Close, and 4) Open.
The All Close command is generated from the ALL CLOSE pushbutton hand switch on the
Main Control Board (separate switches for MSIVs and MF1Vs). The All Close command shall
, S REV
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place the CLOSE output state for all four valves for the respective switch, MSIV or MFIV.
The output state shall remain CLOSE for 60sec +/- 1sec after All Close command was
initiated. After the 60sec time delay the output shall be changed to KEEP CLOSED.

) The ESFAS command is generated from the Solid State Protection System. The Solid State
" Protection System provides the inputs to the MSFIS from a separate slave relay for each the
MSIVs and MFIVs. Each slave relay provides four contacts into the MSFIS, one contact for
each valve. The four contacts from a particular slave relay for either the MSIVs or MFIVs
shall be evaluated using 2-out-of-4-voting. The 2-out-of-4 vote shall be required for a valid
. ESFAS command. The ESFAS command shall place the CLOSE output state on all four
valves of the particular system MSIV or MFIV. Note: Under Normal Operating conditions
the four ESFAS commands will come in at the same time, as they are derived from the same
slave relay coil. The output state shall remain CLOSE for 60sec +/- 1sec after the ESFAS
command was initiated. After the 60sec time delay the output shall be changed to KEEP
CLOSED.

The Close command is defined as a close signal to one valve, MSIV or MF1V, iritiated by the
valve’s assigned individual NORMAL-CLOSE-OPEN pushbutton hand switch on the Main
Control Board. The Close command shall place the CLOSE output state for the particular
valve associated with the NORMAL-CLOSE-OPEN pushbutton hand switch that was
actuated. The output state shall remain CLOSE for 60 sec +/- 1 sec after the Close command
was initiated. After the 60sec time delay the output shall be changed to KEEP CLOSED.

The Open command is defined as an open signal to one valve, MSIV or MFIV, initiated by
the valve’s assigned individual NORMAL-CLOSE-OPEN pushbutton hand switch on the
Main Control Board. The Open command shall place the OPEN output state for the particular
valve associated with the NORMAL-CLOSE-OPEN pushbutton hand switch that was

actuated.
b. - Command Priorities
1) The command priorities are as follows when the MSFIS system is in OPERATE mode (see

section 5.2.6 for OPERATE mode).

All Clése, Close, and ESFAS have equal priority. The Open command will be ignored while
the All Close, Close, or ESFAS command(s) are present. Further the Open command will be
ignored until the CLOSE to KEEP CLOSE time delay has expired.

2) The command priorities are as follows when the MSFIS system is in BYPASS mode (see
section 5.2.6 for BYPASS mode). s

All Close, Close, ESFAS, and Open commands shall not cause a change in system outputs
while the system is in BYPASS mode.
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5.2.6  Provisions for System Test of the Safety Function

The existing MSFIS System includes provision to permit complete testing of the safety function (ESFAS
command) of each actuation train for each valve. The Replacement MSFIS System shall also have such
provision for complete testing of the safety function of each actuation train for each valve.

Overlapping of test schemes may be utilized in order to ensure complete coverage of the test program. It shall
be possible to conduct all tests during plant operation. Performance of fully automatic system tests shall not
interfere with the system's operation during presence of any actuation input.

Controls Seller shall provide three test types or detection capabilities to verify the proper operatioﬁ of the
Replacement MSFIS System to perform the intended safety function. The three types of tests or detection
capabilities shall be;

1) Manual System Test:
a.  Ability to manually test required inputs and/or outputs requlred to perform the safety function
2) Manually Initiated Automatic Test:
a. Ability to manually initiate automatic test(s) and/or detection capabilities which monitor or test the
ability of the system to perform the required safety function.
3) Automatic Exception Detection:
a. The system shall be designed such that the system is fully deterministic and shall automatxcally
detect improper operation of the system’s ability to perform the required safety function.

All'system test and detection capabilities shall be validated & verified by Buyer.

The MSFIS test circuits shall provide one contact set for each actuation train for each valve. The contacts shall
be open for normal operation and shall close at the appropriate test step as described below. These contacts will
be used to enable test circuits in the Safeguards Test Cablnets to verify proper transmission and to verify the
response to the ESFAS command.

a. BYPASS / OPERATE Mode Selection
1) Selection

Means shall be provided to select BYPASS or OPERATE mode for each actuation train for
each valve. The selection of BYPASS shall maintain the valve in the as found condition and
shall not cause a change in system outputs.. The selection of BYPASS shall only impact the
particular actuation train and particular valve for which the BYPASS is selected. Except as
indicated in the following paragraph, each change in mode shall require a positive manual
action such as pushing a button, flipping a switch, or turning a switch (releasing a pushbutton
or switch is not considered to be positive action, and shall cause no change in mode).

The actuation train for a particular side of a particular valve shall enter BYPASS mode upon
command. There shall be one exception to this, which is the situation where the output state is
CLOSE and the 60 sec delay is active, in this situation the CLOSE state must be completed
and the 60 sec time complete prior to entering the BYPASS mode.

2) Indication

An indicating light / LED shall be provided for each actuation train for each valve. This light
/ LED shall be “ON” whenever BYPASS mode is in effect.
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3) BYPASS Mode Initiation

Upon initiation of BYPASS mode for a particular actuation train for a particular valve, the

following must be accomplished:

a). Latch the actuation outputs to the as found state.

b) De-energize the status output.
c) Light the BYPASS mode indicator light / LED

d) . Close the test contacts described in Section 5.2.6 to enable the test circuits in

ESFAS.

To prevent accidental valve operation,

4) Return to OPERATE Mode

Upon return to OPERATE mode, the following must be accomplished:

a) Open the test contacts (see Section 5.2.6).

a” must occur prior to

b) Unlatch the actuation outputs, extinguish the BYPASS mode indicating llght/LED

and release the status output.

b. ‘Testing of Replacement MSFIS System

§] Controls Seller may modify or replace the existing Manual Test Panel as necessary to

effectively interface with the Replacement MSFIS System logic-controller-based system and

meet all specified requirements.

2) Provisions for testing of the Replacement MSFIS may include portable test equipment and
capability to temporarily connect the portable test equipment to the Replacement MSFIS

System during performance of testing.

~

5.2.7  Electronics Architecture

a. Existing Configuration

The attached drawing package depicts the existing electronic architecture. The Cabinet Assembly
drawing 9N53 Sheets 1 and 2 depicts double card rack A1 with 32 card positions as part number 3 and

_ The signal flow block diagram drawings KAF8909 Sheets 1 through 8 depict the location of every card

single card rack A2 with 16 card positions as part number 4. Double card rack Al is further detailed
on drawing KH7299. Single card rack A2 is further depicted on drawing KJ7299. .

in the card racks in the lower corners of the rectangles depicting the cards. The signal flow block
diagrams also depict the card terminal numbers for all functions except power supply. Some card

positions in the card racks are left vacant.

The three types of cards are input buffer, valve control module, and output relay driver. Drawing
S6N231 depicts a schematic of the input buffer cards. Drawing S6N232 depicts a schematic of the
output relay driver cards. Drawing S6N338 depicts a schematic of the valve control module cards.

) ~ These schematic drawings depict the card terminal numbers for all functions, including power supply.

SPECIFICATION NUMBER L-105A(Q)
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The signal flow block diagram drawings KAF8909 Sheets 1 through & depict signal flow between the
circuit cards and to and from the output relays and cabinet terminal blocks. These drawings also depict

wiring harnesses and connector and pin numbers. Interconnections are discussed further in Section
5.6.4.

b. Replacement MSFIS System Configuration

The replacement MSFIS System shall be an advanced-hardware-based solid-state control system
which will receive defined inputs and develop defined outputs as specified to control the valves. The
Replacement MSFIS System shall include the overall electronic functions of input buffers, system
logic, and then output relay drivers. However, the Controls Seller shall configure the system, logic
elements, circuit cards, and interconnections to perform the required system functions and meet all
requirements such as sufficient drive capacity for the actuator solenoids.

Controls Seller may choose to re-use the existing card racks and interconnecting wiring to any extent
feasible or to replace it all. :

In each Cabinet, Controls Seller shall place the operating logic for the four MSIVs on a separate
system from the system where the MFIV logic is placed. .

53 Material Requirements

No specific requirement.

5.4 Environmental Requirements

The MSFIS cabinets are located in the Control Room equipment cabinet area, which will normally be air
conditioned; however, the system and components shall be selected to function continuously at ambient
temperatures ranging from 65°F to 84°F at a relative humidity from 20 to 70 percent.

55 Structural Requirements

5.5.1  Cabinets - Existing Configuration

The existing MSFIS System is contained in two independent cabinets, one cabinet for each separation group.

The drawings included in this specification document the existing cabinets’ physical arrangement. These
drawings are the best available information in document form, but there is no guarantee of their accuracy.
Controls Seller is responsible for field measurement of all factors affecting interface of the replacement
equipment with the existing equipment not replaced. Buyer can arrange access to the cabinets for Controls
Seller’s personnel to observe the cabinets and perform measurements. The cabinets are energized and in
operation except during brief, precisely scheduled “maintenance window” periods during plant outages. Access
can be arranged during operation or during a maintenance window. Such access will be under close
supervision, and Controls Seller’s personnel shall take precautions to prevent injury to themselves and also to
prevent damage to, or inadvertent operation of, the equipment in the cabinets.

; - , REV
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!

5.5.2

The existing cabinets to house the MSFIS are freestanding NEMA 12 enclosures, and they conform to the
seismic qualifications of Attachment D. The cabinets are 90 inches high and 30 inches deep. Each cabinet is 24
inches wide with at least 19-inch doors. Each cabinet has a lock, and one key opens all cabinet locks. Cabinets
were designed for stitch welding to imbedded floor channels. The bottom angle of the equipment has been
stitch welded on the outside of the cabinet along the front and rear to concrete-imbedded.channels that protrude
1 inch outside the cabinet face.

Flush or semi-flush panel-type hinged doors with resilient gasketing have been used on the cabinets.
Doors are equipped with a handle, latch; and lock sufficiently strong to hold the door in alignment when closed.

Door panels on the front and back are clear Lexan 1/4 inch thick.

_ Doors have hinges that permit them to swing approximately 180 degrees, are easily removed, and have

sufficient members to ensure rigidity and prevent weaving or warping.

- Mechanisms are provided in order to maintain cabinet doors in the open position durlng testmg and

maintenance.

Requirements for replacement doors are stated in Section 5.5.3.
i

Channel identification is required throughout the system.

Engraved nameplates shall be used to identify all cabinets. Colors for the nameplates shall be white letters on a

‘red background in Channel I / Cabinet SAQ75A and black letters on a yellow background in Channel IV /

Cabinet SA075B. Nameplates for non-safety-related Groups 5 and 6 items in both cabmets shall have white
letters on a black background. See Attachment E for details of nameplates.

Cabinets have been designed to permit both top and bottom cable entry.
Seismic Requirements

Seismic requirements shall be in accordance with Attachments D and H, IEEE 323, IEEE 344, Regulatory

. Guide 1.100, and the damping values of Regulatory Guide 1.92. Seismic qualification may be performed by

test or analysis, or a combination thereof.
The MSFIS is designated as Seismic Category I and shall be selected, configured, and analyzed accordingly.

Actual shake tests of components, assemblles subassemblies, and systems shall be performed in accordance
with Attachment H.

Equipment procured under this Specification J-105A is designated Qf-1 with respect to Attachment D Section 3,
that is, the equipment shall remain functional before, during, and after an OBE or an SSE.

Further notes on application of Attachments D:

a. The name Bechtel Power Corporation shall be understood to be the Buyer, Wolf Creek Nuclear
Operating Corporation.

b. The names Supplier and Bidder shall be understood to be the Qualification Seller.

SPECIFICATION NUMBER ‘ J-105A(0) S
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Prior to testing, test procedures shall be submitted for Buyer’s approval. Bu’S/er shall be notified of all tests and
offered the opportunity to witness the tests. All test anomalies shall be promptly reported to the Buyer and
resolution sought before continuation of testing.

5.5.3  Replacement Doors

The Controls Seller may provide replacement doors for the existing cabinets to pass the EMI / RFI
requirements. The replacement doors shall include hmges latches, and latch operating rods and handles which
meet the seismic requiréments of Section 5.5.2. Welding shall not be required to mount the hinges and latch
provisions of the replacement doors.

5.6 Electrical Requirements

5.6.1.  Noise Rejection and Tolerance

The Replacement MSFIS System shall comply with the EMI / RFI requirements of EPRI TR-102323 as
modified by Regulatory Guide 1.180. Testing is specified in Section 10.7. The Controls Seller’s scope of work
includes any required corrective action.

5.6.2  Electrical Wiring

a. Wiring within the cabinet enclosure shall be suitable for a general-purpose, non-hazardous location.

b. Wiring shall be so arranged that instruments or devices may be removed and / or serviced without
undue disturbance.

c. No wiring shalil be routed across the face or rear of an instrument, junction box, or other device in a
manner that will prevent or hinder the opening of covers or obstruct access to leads, terminals, devices,
or instruments. :

d. Wiring shall be installed as shown on the Controls Seller’s wiring diagrams. During installation,
wiring that is found to be in nonconformance with the wiring diagrams shall be reworked at the
Controls Seller’s cost. Any wire that is disconnected as a result of rework shall be completely
removed from the system. - '

e. All wiring to field terminal blocks, except coaxial and triaxial, shall be made with solder-less ring-
tongue, compression-type connectors with insulated ferrules.

f. Where wiring must cross sharp metal edges, protection in the form of grommets or similar devices
shall be provided. Wires shall be grouped in bundles and secured wnth nonflammable, nonmetallic tie
bands.

g. Wiring shall not cross a panel door opening or be fixed to a panel door.

h. Internal wiring shall be identified with the Controls Seller’s wire number at each termination to field

terminal blocks by means of a plastic sleeve or similar permanent-type marker.

i All wiring shall be subject to Buyer’s approval.
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5.6.3

Power Supply

Sources

Two separate sources currently supply nominal 125 Volt DC power, one to each MSFIS Channel /

_Cabinet. These redundant supplies are used throughout the plant, and complete physical and electrical

isolation shall be maintained between them within the Controls Seller’s equipment.

The incoming voltage level on all power suf)ply modules will be a nominal 125 Volts DC, normally
operated at 135 Volts DC. The de51gned operating range of the ex1st1ng 125 Volt DC System is 140
Volts DC to 105 Volts DC.

Replacement Power Supply Modules

In the existing configuration, each cabinet has two output voltage levels, nominal 48 Volts DC and
nominal 15 Volts DC. For the Replacement MSFIS System, the Controls Seller shall provide
replacement power supply modules rated at DC voltage level(s) appropriate to feed all of the electrical
loads in the Replacement MSFIS System plus any components retained from the existing design. The -
replacement power supplies shall have an input voltage operating range of 105VDC ~ 140VDC. The
Controls Seller shall also determine whether any separate supplies are required at a given voltage level
to separate electronic circuits from the effects of high-current switched loads.

The existing 125 Volt DC System has the capability to deliver a sh(;rt circuit current of 11,070
Amperes. All electrical protective devices provided by the Controls Seller shall be capable of clearing
this short circuit current.

Each voltage level in each cabinet shall have a pair of redundant and parallel power supply modules
and capability to shift all load to one module in case of failure of the other one. Each pair of redundant

~ power supply modules shall have provision for hot replacement "swapping” of one module while the

other continues in service. Hot replacement by front-pull-out is preferred, but other configurations
may be considered. Controls Seller may choose to modify. or totally replace the existing power supply
rack. Final configuration of the power supply rack and final configuration of the provisions for hot
replacement are subject to Buyer’s approval.

Each replacement power supply module shall have sufficient capacity to supply all assigned loads with
15% spare capacity while the redundant power supply module is out of service. The system shall have
the capability (“health”) to detect loss of each power supply module's capability to assume the full load
assigned to the redundant pair. Loss of any power supply module's capability (“health™) shall be one
of the inputs to the Replacement MSFIS System's new summary trouble alarm circuit. Each pair of
redundant power supply modules shall have provision for load sharing whenever both are in service
and both have no failure detected. ,

" Drawings of the existing power supply distribution scheme are attached as a reference for power

supply module capacity. Drawings J-104-00295 and J-104-00296 show the existing power supply
scheme before replacement by the redundant power supply modules with hot replacement capability.
Drawing J-104-00296 shows the existing distribution of 48 Volts DC power to the output relays as
well as to the existing electronic control system. Drawing J-104-00295 shows that the only existing
use of 15 Volts DC power is to feed the electronic controller cards of the existing MSFIS System.

Outputs

The system outputs shall be fused as shown in Appendix B.
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564

5.6.5

N/A
5.6.6

5.6.7

5.6.8

d. Operation

The MSFIS shall operate as required with the stated power supply without producing spurious
actuation or failure to produce a required response to accident conditions. '

Interconnections

Controls Seller shall provide wiring harnesses as required to interconnect all equipment provided. Controls
Seller may re-use existing connectors and wiring harnesses connected to cabinet terminal blocks and
components not replaced. The Signal Flow Block Diagrams and the Schematic of the Manual Test Panel
provide information about the existing connectors and wiring harnesses. Wrap-type terminals are not permitted
on new connectors / wiring harnesses. The connectors of the existing wiring harnesses have been identified as
ITT Cannon type DL5, Zero Insertion Force (ZIF) 96-pin connectors with polarizing posts. The polarizing post
orientation is defined on the assembly drawings for the Card Racks and Manual Test Panel. If Controls Seller
uses new connectors, the connectors shall be a type which will meet seismic and noise requirements as specified
elsewhere in the specification.

Replacement Relays

Metal Oxide Varistors - MOVs
N/A

Trouble Alarm

a. Controls Seller shall develop a summary trouble alarm in each system cabinet. The alarm shall
provide a normally-open, open-to-alarm dry contact or equivalent. The alarm shall be wired to spare
points on an existing terminal block in each cabinet. Buyer will provide a field cable and connect the
trouble alarm to the plant annunciator.

b. The following items are suggested as a minimum list of conditions which should be alarmed:

Any DC power supply module loss of capability ‘
Any circuit card removed

Any external test apparatus is cohnected to the system
Any output sequence incomplete

c. The trouble alarm logic shall include a means to indicate which trouble condition caused the alarm.
The indication shall be displayed at the MSFIS Cabinet.

Fuses and Fuse Blocks

Distribution of 125 Volt DC power to the output solenoid valves is shown in Appendix B. The
distribution scheme includes separate assigned fuses for each output solenoid valve in the field.
Additional nominal 3.2 ampere fuses and fuse blocks are required to meet this requirement. Appendix
C shows the existing and modified fuse functions and number assignments. The scope of work
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569

includes procurement, location, seismic qualification, and all other pertinent factors for the additional
fuses and fuse blocks.

The fuses and fuse blocks described in the previous paragraph and Appendix C are in addition to any
fuses and fuse blocks that may be required by section 5.6.3 Power Supply or any other specific
requirement or by good practice in the selection and configuration of the Replacement MSFIS System.

EMI/ RFI Requirements

The Replacement MSFIS Systerﬁl shall comply with the EMI / RFI requirements of EPRI TR-102323
as modified by Regulatory Guide 1.180. Testing is specified in Section 10.7. The Controls Seller’s
scope of work includes any required corrective action.

5.7 Instrumentation and Control Requirements
No specific requirement.
5.8 Maintenance
No specific requirement. See also section 5.12, Accessibility for Maintenance and section 6.2, Special Tools.
5.9 Redundancy, Separation, and Diversity
5.9.1  Independence
Separation Groups (trains) are be electrically and physically isolated from each other so that events (including
faults) affecting one element do not affect the others in any way. Independence is provided between redundant
elements to preclude any interaction between different separation groups during maintenance or as a result of
" channel malfunction. , ‘ ’
The Controls Seller shall provide electrical isolation and physical separation to develop the required
independence on the Replacement MSFIS System.
59.2  Isolation
N/A
5.9.3  Separation
a. Physical separation shall be in accordance with IEEE 384 as modified by Regulatory Guide 1.75.
. b. ‘ Equipmént for one actuation channel or one measurement channel shall be separated physically by a
’ barrier from any other actuation channel or measurement channel. The wiring and terminal block
arrangement within a given cabinet or isolated compartment shall allow for a minimum physical
separation of six inches or use of fireproof barriers. Suitable means to implement IEEE 384 are
contained in IEEE 420. Wiring separated by barriers shall maintain a 1-inch separation (or an
equivalent of thermal insulation) between the barrier and the wire. {
REV
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5.10

5.11

5.12

5.13

6.0

6.1

c. Wiring of any separation group shall be separated from any other group except as permitted by IEEE
Standard 384 and except that Group 5 and Group 6 wmng do not have to be separated from each other,
but must be separated from the other groups.

Testability

No specific requirement. See also section 5.2.b, Provision for System Test.

Interface Requirements
See section 5.2.4.

Accessibility for Maintenance, Repair, and In-service Inspection

No specific requirement. See also section 6.2, Special Tools.

Fire Protection Requirements

The Main Steam Isolation Valve, Main Feedwater Isolation Valves, and MSFIS System are required to function as
part of the I0CFR50 Appendix R Safe Shutdown design. However, there are no specific requirements on the
Replacement MSFIS System from the plant’s Appendix R requirements. The existing and replacement MSFIS
Systems meet the requirements of the plant’s channel and group separation scheme.

SPARE PARTS AND SPECIAL TOOLS

Spare Parts

6.1.1  Special Spare Parts

Due to the specialized nature of the equipment supplied under this Specification, the following provisions are
required:

a. Per Section 1.1 item 9, the initial stock of spare parts included in the basic scope shall be the quantity
‘ of each item reasonably estimated as necessary for twenty years' consumption. The initial stock of
spare parts is the responsibility of the Controls Seller.

b. Controls Seller shall maintain the documentation, tooling, personnel expertise, access to materials, and
any other necessary factor to enable the Controls Seller to produce additional spare parts items, within
a reasonable lead time and at a reasonable price. Parts shall be provided as Commercial Grade items.
Controls Seller shall maintain this capability for the foreseeable future.

6.1.2  List

A list of all repair parts and replaceable modules for the Replacement MSFIS System is required as part of the
project documentation in Section 13.10.

SPECIFICATION NUMBER J-105A(O) . S
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6.2 Special Tools

6.2.1  Test Regime

Controls Seller shall develop a portable test regime for use during production and prototype testing. After-
Controls Seller Testing is completed, Controls Seller shall turn over the test regime to the Buyer.

The test regime shall have the capability to test the complete Replacement MSFIS System from input to final
output. This test regime is intended to perform complete system ﬁm'ctionalhtesting or individual card by card
testing. -

6.2.2  Other Special Tools

Controls Seller shall provide to Buyer one set of any special tools required for maintenance or testing of the

" Replacement MSFIS System. Special tools are defined as tools not commonly available to the trade, involving
non-standard dimensions, offsets, or shapes, specialized tools for holding parts in place for assembly, or
specialized handling and lifting tools. The special tools also include electrical test equipment involving non-
standard ranges of parameters or signals formats. The special tool scope also includes submittal of test or
calibration procedures or set-point documents, if required by the configuration of any special tools. If no
special tools are required, then no special tools need be supplied.

7.0 STAMPING REQUIREMENTS

All engineering documents developed specifically for this project shall be stamped by a Kansas Professional Engineer. It
is anticipated that all documents developed specifically for this project will be Wolf Creek internal design documents.
Therefore, it is not anticipated that the design documents from both the Controls Seller and the Qualification Seller will
be developed specifically for this project, as the Replacement MSFIS System is not unique to Wolf Qreek.

8.0 FABRICATION'

8.1 Welding

No specific requirement.

8.2 Protective Coatings

No specific requirement.

83 Identification
No specific requirement.
9.0 INSTALLATION

Installation and work planning will be performed by the Buyer. However, Controls Seller shall provide documentation
regarding assembly and installation of the replacement MSFIS. See Section 12.
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10.0  TESTING

For the Replacement MSFIS System, the Controls.Seller shall meet the requirements for all testing, inspection, quality
assurance, documentation, and equipment preparation for shipment set forth here. Prior to shipment, the assembled and
wired equipment shall be tested at the factory in the presence of the Buyer. In consideration of the Replacement MSFIS
System scope, the system configuration to be tested and the scope of testing is defined below.

10.1 Seismic

Required seismic tests are specified in Section 5.5.2 and the Attachments. Test documentation is specified in
Section 13.6.

10.2 System Reliability Analysis

10.2.1

The Buyer will perform failure-mode-and-effects analysis and reliability predictions. The final report of
analysis-and-reliability data will be in accordance with IEEE 352.
The failure-mode-and-effects analysis will be presented in tabular form and shall list the following for each
module, component or element:
a. Descriptive name of each element
b. . A concise statement of the function performed by the element
c. A statement of the possible failure modes such as open, short circuit, high voltage, or burnout
~ applicable for that element

d. The failure mechanism(s) for each failure mode
e. The effect of each postulated failure on the system performance
f. Method of detection for component failure

10.2.2 Components and modules used in the manufacture of the actuation system shall exhibit a quality consistent -
with the nuclear power plant 40-year-life objective of minimum maintenance and low failure rate.

10.2.3 Scope of the analysis shall be limited to the elements of the MSFIS required to perform the safety-related
functions shown in Appendix A. ‘

10.2.4 The basis for module reliability estimates shall follow the method described in MIL-HDBK-217B, December
1974, Section 4.5, Part Class and Part Type technique.

10.2.5 The Buyer will incorporate into an MSFIS reliability analysis the module reliability prediction values
obtained by calculation. '

10.2.6 The Buyer will assume that the time from the detection of a failure to normal after repair is eight hours, and
shall list the reference(s) used in his analysis.

10.2.7 For the purposes of this analysis, the Buyer will use a MTBF value of twenty years for each channel of DC
power supplied to the MSFIS.

10.2.8 The Buyer will provide a reliability analysis defining the system unreliability, assuming one system
challenge a year, for both manual testing on a 30-day schedule and for automatic testing.

REV
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10.2.9

10.2.10

The Buyer will also supply a failure effects anélysis arranged according to type of failure or effect and shall -
list the possible causes for each failure. .

"The Controls Seller shall not substitute any alternate or equivalent components in the system that would

degrade the system reliability as approved by the Buyer in the Failure Modes and Effects Analysis or on the
Reliability Analysis. If a change or modification must be made, for any reason, the Controls Seller shall
advise the Buyer of the impact on these analyses (including quantitative impact on the Reliability Analysis)
and shall obtain Buyer approval before implementing the change. A revised copy of the respective report,
incorporating the revised analysis, must then be completed prior to final acceptance of the change. The Buyer
reserves the right to require that complete revisions to the analyses be presented prior to determining the
acceptability of a proposed change.

10.3 Components

10.3.1

10.3.2

103.3

10.3.4

~

Replacement MSFIS System components shall be tested in accordance with the Controls Seller's standard test
procedure.

All Controls Seller wiring outside of the card rack shall be given a dielectric test in accordance with NEMA
Standard Publication ICS-1-2000. The dielectric testing shall be performed by the Qualification Seller.

Wiring tests shall include point-to-point continuity tests.

The Controls Seller shall be responsible for proper preparation of instruments and devices that may be
damaged by high-voltage tests.

104 ~  Actuation

10.4.1

10.4.2

10.4.3

10.4.4

The Controls Seller shall submit, for Buyer'é approval, the proposed factory acceptance test procedures to
demonstrate compliance with the functional requirements of this Specification. The procedures shall be
approved by Buyer prior to the completion of system fabrication and assembly.

The MSFIS equipment shall undergo a complete functional test that shall prove the correct performance
according to the specification of each individual module of the sensor and actuation channels. Tests shall be
initiated in manual mode, applying simulated signals at the input terminals.

The MSFIS equipment shall be tested at the input terminals by applying all possible tﬂp_comﬁinations as
input signals for all possible system states.

Each actuation interface shall be individuaily tested through manual inputs and through the relative actuation
logic. - : K : :

‘ 10.5 Deleted

10.6 Environmental Qualification

. The environment at the equipment location is considered MILD with respect to the Equipment Qualification (EQ)
program. Thus, the equipment is not subjected to the EQ program. However, the equipment's environment is stated
in Section 5.4, and the equipment is required to operate in that environment for its 40 year lifetime. The 40 year
lifetime of the equipment assumes buyer performs both corrective and preventative maintenance of the system as
specified by both the Control Seller and the Qualification Seller.
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10.7 EMI / RFI Testing

Testing shall be conducted to demonstrate compliance with the EMI/ RFI requirements of EPRI TR-102323 as
modified by Regulatory Guide 1.180. Testing may be performed on a suitable structure in a laboratory environment,
or the final installed configuration in Buyer’s plant, or an appropriate combination or these configurations.

11.0  INSPECTION

Inspection requirements are specified in Appendix R. .

12.0 HANDLING, SHIPPING, AND STORAGE

12.1 Preparation for Shipment

12.1.1 The equipment shall not be prepared for shipment or shipped before the Buyer has either inspected the
equipment or waived inspection.

12.1.2 Handling, shipping, and storage procedures shall be in accordance with ANSIN45.2.2, Level B. The
Buyer shall review the Controls Seller's procedures prior to shipment.

13.0 DOCUMENTATION REQUIREMENTS
The following types of documentation shall be submitted for engineering and quality verification. Controls Seller's and

Qualification Seller’s failure to comply with these requirements may result in order cancellation or withholding of
payment until compliance is established:

)
13.1 Drawings - Outline .

Drawings providing external envelope, including lugs, center line(s), location of center of gravity, location and size
for electrical cable, conduit, fluid, and other service connections, lsometrlcs and details related to foundations and
mountings.

13.2 Assembly, Erection, and Installation

Detailed written procedures, instructions, and drawings required to erect or install material or equipment.

133 Wiring Diagrams

Drawings which show the schematic wiring and connection information for electrical items.

134 Logic Diagrams

1

Drawings which show all the functional capabilities of the system, including all alarm, .testing, bistable, bypass,
coincidence logic, interface logic, and actuation logic.
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13.5

13.6

13.7

13.8

13.9

13.10

Instruction Manuals

Instruction Manuals shall contain, as a minimum, a discussion of the theory of operation of the systemand its
components, copies of all interface and assembly drawings and parts lists, all written procedures, instructions, and
drawings required for operation, maintenance, storage, and handling to ensure proper operation and to prevent any
damage or deterioration during storage and handling at the job site.

Seismic Data Report and Test Procedures

Seismic requirements are stated in Section 5.5.2 and the Attachments. Required documentation discussed in Section
5.5.2 and the Attachments, including test procedures and analytical or test data which provide physical response
information on an item, material, component, or system in relation to the conditions imposed by the stated seismic
criteria of Attachment D shall be submitted for review or for record.

Engineering Performance Test Procedures and Quality Verification Reports

Engineering performance test procedures and quality verification reports of electrical tests, including continuity
checks, channel actuation tests, system checks with and without imposed single failures, system tests with
temperature and / or power supply variances, and all other test requirements of Section 10.

Schedule

The Controls Seller shall furnish a complete schedule forecasting engineering, fabrication, and testing, 60 days after
the receipt of the purchase order. ' 4

Inspection Requirements

All inspection requirement details are described by Appendix R.

Repair Parts List

A list of all repair parts and replaceable modules for the Replacement MSFIS System in the Controls Seller's scope
beyond commonly available "commodity" items. The list shall state for each item the name, Controls Seller's part
number, unit price, recommended quantity to stock for five years' use, and lead time for additional production. This
document shall also include ordering information and shipping options.
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APPENDICES

Replacement MSFIS System

Appendix A - Input Signals ‘andi Sources

"AB-HV-14 — MSIV for Steam Generator A

AB-HV-17 — MSIV for Steam Generator B

A SEP , -

SIDE GRP COMMAND  SIGNAL SOURCE

MV1,3,5 1 ALLCLOSE AC AB-HS-80 Group I contact*
ALLCLOSE AC ESFAS (MSIS) Group I**
CLOSE C _AB-HIS-14 Group I C contact .
OPEN o AB-HIS-14 Group 1 O contact

MV2,4,6 4 ALLCLOSE AC | AB-HS-79 Group IV contact*

‘ ALLCLOSE AC ESFAS (MSIS) Group IV**

CLOSE C AB-HIS-14 Group IV C contact
OPEN 0]

'AB-HIS-14 Group IV O contact

Ve

in each switch.

- *AB-HS-79, AB-HS-80, AE-HS-80, and AE-H

SEP
SIDE GRP COMMAND SIGNAL SOURCE
MV1,3,5 4 ALL CLOSE AC AB-HS-79 Group IV contact*
- ALLCLOSE AC. ESFAS (MSIS) Group [V**

CLOSE C AB-HIS-17 Group IV C contact
OPEN - o  AB-HIS-17 Group IV O contact

MV2,4,6 1 ALLCLOSE 'AC AB-HS-80 Group I contact*

: ALLCLOSE AC ESFAS (MSIS) Group I**
CLOSE C AB-HIS-17 Group I C contact
OPEN 0

AB-HIS-17 Group I O contact.

S-81 each provide signals to four valves. One set of contacts is provided

**A separate MSIS or FWIS signal is provided for each separation group for each valve.

Page Al of 4
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Replacement MSFIS System.
Appendix A - Input Signals and Sources

AB-HV-20 — MSIV for Steam Generator C

SEP

SIDE GRP COMMAND  SIGNAL SOURCE

MV1,3,5 1 " ALLCLOSE AC AB-HS-80 Group I contact*
ALLCLOSE AC ESFAS (MSIS) Group I**
CLOSE C AB-HIS-20 Group I C contact
OPEN o AB-HIS-20 Group I O contact

MV2,4,6 4 ALLCLOSE AC AB-HS-79 Group IV contact*
ALLCLOSE AC ESFAS (MSIS) Group [V**
CLOSE C AB-HIS-20 Group IV C contact

OPEN 6] AB-HIS-20 Group IV O contact

AB-HV-11 — MSIV for Steam Generator D

SEP ;
SIDE GRP COMMAND SIGNAL SOQURCE
MV1,3,5 4 . ALLCLOSE AC AB-HS-79 Group IV contact*
ALLCLOSE AC ESFAS (MSIS) Group [V**
CLOSE C AB-HIS-11 Group IV C contact
OPEN o AB-HIS-11 Group IV O contact
MV2,4,6 1 ALL CLOSE AC AB-HS-80 Group I contact*
ALLCLOSE AC ESFAS (MSIS) Group I**
CLOSE C AB-HIS-11 Group I C contact
OPEN O ‘ AB-HIS-11 Group I O contact
Page A2 of 4
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Replacement MSFIS System

Appendix A - Input Signals and Sources

AE-FV-39 — MFIV for Steam Generator A

COMMAND SIGNAL SOURCE

SEP
SIDE GRP
MV1,3,5 1

MV2,4,6 4

ALL CLOSE AC AE-HS-80 Group I contact*
ALLCLOSE AC ESFAS (FWIS) Group I**
CLOSE C AE-HIS-39 Group I C contact
OPEN 0] AE-HIS-39 Group I O contact

ALL CLOSE AC
ALL CLOSE AC
CLOSE C .
OPEN 0

AE-HS-81 Group IV contact*
ESFAS (FWIS) Group IV**
AE-HIS-39 Group IV C contact
AE-HIS-39 Group IV O contact

AE-FV-40 — MFIV for Steam Generator B

SEP
SIDE GRP

COMMAND SIGNAL SOURCE

MV1,3,5 4

ALL CLOSE AC AE-HS-81 Group IV contact*
ALLCLOSE AC ESFAS (FWIS) Group IV**

- CLOSE C AE-HIS-40 Group IV C contact
OPEN 0] AE-HIS-40 Group IV O contact
MV2,4,6 1 ALL CLOSE AC AE-HS-80 Group I contact*
ALLCLOSE AC ESFAS (FWIS) Group I**
CLOSE C AE-HIS-40 Group I C contact
OPEN O AE-HIS-40 Group I O contact
Page A3 of 4
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Replacement MSFIS System‘

Appendix A - Input Signals and Sources

AE-FV-41 — MFIV for Steam Generator C

COMMAND SIGNAL SOURCE

. SEP
SIDE GRP
MVL,3,5 1
MV2,4,6 4

ALLCLOSE AC AE-HS-80 Group I contact*
ALLCLOSE AC ESFAS (FWIS) Group 1**
CLOSE C AE-HIS-41 Group I C contact
OPEN o AE-HIS-41 Group I O contact

ALL CLOSE AC
ALLCLOSE AC
CLOSE C
OPEN O

AE-HS-81 Group IV contact*
ESFAS (FWIS) Group IV**
AE-HIS-41 Group IV C contact
AE-HIS-41 Group IV O contact

AE-FV-42 — MFIV for Steam Generatdr D

SEP
SIDE GRP

COMMAND SIGNAL SOURCE

MV1, 3,5 4

ALL CLOSE AC AE-HS-81 Group IV contact*
ALL CLOSE AC ESFAS (FWIS) Group [V**

CLOSE C AE-HIS-42 Group IV C contact
OPEN o} - AE-HIS-42 Group IV O contact ' ‘
MV2,4,6 1 ALL CLOSE AC AE-HS-80 Group I contact*
ALL CLOSE AC ESFAS (FWIS) Group I**
CLOSE . C AE-HIS-42 Group I C contact
OPEN (0] ~ AE-HIS-42 Group I O contact
" Page A4 of 4
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Appendix B - Power Supply Fusing and Supply to the Buyer-Supplied Status Monitor

. OPEN INTESTS {mm TERMINAL
4 BLOCKS
SOLID STATE TO BUYER-SUPPLIED
OR ELECTROMECMANICAL - SETATUS MONITOR
~ Fust
' i+ °
: TO SOLENOID MVI{2)
. . 11 . .
fouen H
y SR
S I 1} < .
. TO SOGLENOID MV3(4)
——D— | } o
. TO SOLENOID MVS(6)
W 71 i g < .
NOTE:
THE ARRANGEMENT SHOWN IS TO BE DUPLICATED
FOR EACH ACTUATION TRAIN FOR EACH MSIV AND
MFIV: THE OUTPUT CONTACT ARRANGEMENT FOR
A MFIV HAS BEEN SHOWN AS AN EXAMPLE.
*3 AMPERE NOMINAL RATING
Page D1 of 1
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Replacement MSFIS System

Appendix C - Modified Power Supply Fuses and Functions Assigned

SAO075A Separation Group 1 Circuits / Fuses / Functions
Valve Existing Fuses / Functions Modified Fuses / Functions
MSIV 1 F111,2 Sol A + Status Panel Input Relay F111,2 Sol MV + Status Panel Input Relay
F113,4 Sol B + Sol C + Sol D F113.4 Sol MV3
F115,6 Sol MV5
MSIV 2 F115,6 Sol A + Status Panel Input Relay F117.8 Sol MV2 + Status Panel Input Relay
F117,8 Sol B + Sol C + Sol D F119,20 Sol MV4
. F1212 Sol MV6
MSIV 3 F119,20 Sol A + Status Panel Input Relay F123,4 Sol MV1 + Status Panel Input Relay
F121,2 Sol B +Sol C +Sol D F125,6 Sol MV3
F127,8 Sol MV5
MSIV 4 F1234 Sol A + Status Panel Input Relay F129,30 Sol MV2 + Status Panel Input Relay
F125,6 Sol B + Sol C + Sol D. F1312 Sol MV4 -
Fi1334 Sol MV6
MFIV 1 F151,2 Sol A + Status Panel Input Relay F151,2 Sol MV + Status Panel Input Relay
F153,4 Sol B + Sol C + Sol D F153,4 Sol MV3
- F155,6 Sol MV5
MFIV 2 F155,6 Sol A + Status Panel Input Relay F157.8 Sol MV2 + Status Panel Input Relay
F157,8 Sol B + Sol C + Sol D F159,60 Sol MV4
F161,2 Sol MV6
MFIV 3 F159,60 Sol A + Status Panel Input Relay F163,4 Sol MV1 + Status Panel Input Relay
F161,2 Sol B + Sol C + Sol D F165,6 Sol MV3
: F167,8 Sol MV5
MF1V 4 F163,4 Sol A + Status Panel Input Relay F169,70 Sol MV2 + Status Panel Input Relay
F165,6 Sol B + Sol C + Sol D F171,2 Sol MV4
F1734 Sol MV6
SA075B Separation Group 4 Circuits / Fuses / Functions
Valve Existing Fuses / Functions Modified Fuses / Functions
MSIV 1 F411,2 Sol A + Status Panel Input Relay F411,2 Sol MV2 + Status Panel Input Relay
. F4134 Sol B+ Sol C + Sol D F4134 Sol MV4
. F415,6 Sol MV6
MSIV 2 F415,6 Sol A + Status Panel Input Relay F417.8 Sol MV1 + Status Panel Input Relay
F417,8 Sol B + Sol C + Sol D F419,20 Sol MV3 ) .
. F421,2 . Sol MV5
MSIV 3 F419,20 Sol A + Status Panel Input Relay F4234 - Sol MV2 + Status Panel Input Relay
F421,2 Sol B + Sol C + Sol D F425.,6 Sol MV4
F427,8 Sol MV6 .
MSIV 4 F423.4 Sol A + Status Panel Input Relay F429,30 Sol MV1 + Status Panel Input Relay
] F425,6 Sol B + Sol C + Sol D F431,2 - | SolMV3
. F433,4 Sol MV5.
MFIV 1 F451,2 Sol A + Status Panel Input Relay F451,2 Sol MV2 + Status Panel Input Relay
F453.4 Sol B + Sol C + Sol D F453.4 Sol MV4
. F455,6 Sol MVé6
MFIV 2 F455,6 Sol A + Status Panel Input Relay F457,8 Sol MV1 + Status Panel Input Relay
F457,8 'Sol B+ S0l C+Sol D - F459,60 Sol MV3
F461,2 Sol MV5
MFIV 3 F459,60 Sol A + Status Panel Input Relay F463,4 Sol MV2 + Status Panel Input Relay
F461,2 _ Sol B+ Sol C +Sol D F465,6 Sol MV4
F467,8 Sol MV6
MF1V 4 F463,4 Sol A + Status Panel Input Relay F469,70 Sol MV1 + Status Panel Input Relay
F465,6 Sol B + Sol C + Sol D F4712 Sol MV3
F473.4 Sol MV5
Page E1 of |
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. Replacement MSFIS System

Appendix R - Buyer's Inspection Procedures

1.0 SCOPE

This appendix details the responsibilities with regard to the inspection of material / equipment covered by this Specification and
outlines the activities to be performed by the Buyer's inspector all in accordance with General Conditions, Clause 6, titled, -
Inspection.

20  RESPONSIBILITY

The prime responsibility for inspection of all material and work rests with the Controls Seller. The inspection or its waiver by the
Buyer does not relieve the Controls Seller and the Qualification Seller of any obligations or responsibility to perform in
accordance with all requirements of the Specification.

3.0 ACCESS

The Buyer's representative shall be given free access to the Controls Seller's and Qualification Seller’s, and their sub-supplier's
manufacturing facilities to inspect and report on work in all phases of selection, manufacture, examination, or testing.

40 INSPECTION POINTS

4.1 Inspection observations on material produced under this Specification shall mclude but not be llmlted to, the
witness and hold points listed in Paragraph 4.2 and 4.3.

42  Witness Points
Witness points are defined as critical steps in manufacturing and testing where the Controls Seller and
. Qualification Seller is obligated to advise the inspector 5 days in advance of the start of the operation so that it
may be witnessed by the inspector. However, the work may proceed past the witness point if the 1nspector is.
not avallable at the appointed time. :

The following act1v1t1es are classified as witness points and will be witnessed on a first-operation basis for each
approved procedure and penodlcally thereafter.

a. Wire dielectric test |
b. ‘ Wiring .
: ‘ Page R1 of 2
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c. Component testing
4.3 Hold Points

Hold points are defined as critical steps,in manufacturing and testing where the Controls Seller and
Qualification Seller is obligated to advise the inspector 5 days in advance of the operation so that is may be
witnessed by the inspector. The Controls Seller or the Qualification Seller shall not proceed with the work past
the hold point except by written waiver (agreement by the inspector).

The following activities are class1ﬁed as hold points and will be witnessed or performed by the inspector for
each item manufactured: :

a. Functional / performance testing.

b. Final ihspection of materials for construction, dimensions, general workmanship, cleanliness, marking,
tagging, and preparation for shipment. .

c.. Review and sign-off of supplier's quality verification documents for completeness and accuracy.
d. Release for shipment.

50 ACCEPTANCE

-

The Buyer's release of any material furnished by the Controls Seller or Qualification Seller, or their subcontractor's shall not
imply acceptance of the material or in any way relieve the Controls Seller or Qualification Seller of thelr responsibility. Final
acceptance of all materials is made at the job site.

Page R2 of 2
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DOCUMENTATION SUBMITTAL REQUIREMENTS

P

Specification Number J-105A Rev. .1
Sheet 1 of 7

A. The following documentation shall be submitted to WCNOC within 60 days after the issuenace of the
Controls Seller PO for the Replacement MSFIS System

DOCUMENT | SPECIFICATION | TYPE & QTY
CATEGORY PARAGRAPH COPIES DESCRIPTION AND REMARKS
NUMBER REFERENCE REQUIRED ' '
5.0 13.8 1hc Schedule of Engineering, Fab’n, Test, and Delivery

A

B. The following documentation shall be submitted to WCNOC prior to start of manufacture of production
items for WCNOC Engineering review and a_pproval:

DOCUMENT | SPECIFICATION | TYPE & QTY .
CATEGORY PARAGRAPH COPIES DESCRIPTION AND REMARKS
NUMBER REFERENCE REQUIRED -
1.1 13.1 1 elec + hc | Outline Drawings
1.5 13.4 1 elec + 1 hc | Control Logic diagram
1.2 13.2 1 elec + 1 hc | Assembly Drawings
1.4 13.3 1 elec + 1 hc | Wiring Diagrams
7.0 13.6 1 elec + 1 hc | Seismic Test Procedures for review
8.0 10.2.1 Preliminary FMEA and Reliability Analysis

1elec+1hc

C. The following documentation shaII be submitted to WCNOC prior to shlpment for WCNOC Engineering
review and approval:

!

DOCUMENT SPECIFICATION TYPE & QTY
CATEGORY PARAGRAPH. COPIES DESCRIPTION AND REMARKS
NUMBER REFERENCE REQUIRED
7.0 13.6 1he Seismic Test Data Reports
26.0 10.4.1 and 13.7 1 elec + 1 hc | Performance Test Procedures and Reports aka FAT
28.0 12.1.10 1 elec + 1 hc | Handling, Shipping, and Storatge Procedures

\

D. The following documentation shall be submitted to WCNOC with shipment of the item. Prior WCNOC
Engineering review and approval is not required:

DOCUMENT SPECIFICATION TYPE & QTY
CATEGORY PARAGRAPH COPIES DESCRIPTION AND REMARKS
NUMBER REFERENCE REQUIRED
2.0 13.10 1 elec +1 hc | Repair Parts List — 20 Years’ Consumption
4.0,.1, .2,3,4 13.5 8 hc Instruction Manual
8.0 10.2.1 1 elec + 1 hc | Final FMEA and Reliability Analysis
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DOCUMENTATION SUBMITTAL REQUIREMENTS

Specification Number J-105A Rev. .1
Sheet 2 of 7

(E)

-—
Y o)

12

1.3

DOCUMENT CATEGORY DEFINITIONS FOR FORM APF-05-004-03

Engineering Documents - This term comprises procedures, drawings,
specifications, QA plans, prototype qualification test reports, and other similar
documents that require approval prior to use of the document in the design,
fabrication, installation or other work process. The term is also applied to price
lists and instructional documents:for handling, storage maintenance, etc., that
are mformatlonal interest only to engineering.

Quality Verification Documents - This term comprises material test reports, heat
treatment charts, welding reports, NDE resuits, performance test reports, etc.,
which demonstrate or certify conformance to the techmcal or inspections
requirements of the procurement documents

DRAWINGS (E) o
Outline Dimensions, Services and Foundation/Mounting Details - Drawmgs
providing external envelope, including lugs, center line(s), location and size for
electrical cable, conduit, fluid and other service connections, isometrics and
details related to foundations and mountings.

Assembly Drawings - Detailed drawings indicating sufficient information to
facilitate assembly of the component parts of an equipment item. ’
Shop Detail Drawings - Drawings which provide sufficient detail to facilitate the
fabrication or manufacture of the equipment item. This includes but is not
limited to, spool drawings, heat exchanger internal details, internal piping and
wiring, cross-sectional details and architectural details.
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DOCUMENTATION SUBMITTAL REQUIREMENTS

Specification Number J-105A Rev. .1
Sheet 3 of 7

1.4
1.5

1.6

2.0

3.0

4.0
14.1

42
4.3

44

5.0

6.0

DOCUMENT CATEGORY DEFINITIONS FOR FORM APF-05-004-03

Wiring Diagrams - Drawings which show the scheématic wiring and connection
information for electrical items.

Control Logic Diagrams - Drawings which show the paths which input sngnals
must follow to accomplish the required responses.

P & IDs - Piping and instrumentation diagrams which show piping system
details and the basic control elements.

PARTS LIST AND COST (E) - Exploded view with identiﬁed'parts and
recommended spare parts for one year's operation with unit cost.

COMPLETED DATA SHEETS (E) - Information provided by a supplier on data
sheets furnished by WCNOC which states serial number, operating ranges,
etc., of equipment that the supplier intends to deliver to satisfy the specification
requirements.

INSTRUCTIONS (E)

Erection/Installation - Detailed written procedures, instructions, and drawings
required to erect or install material or equipment.

Operating - Detailed written instructions describing how an item or system
should be operated.

Maintenance - Detailed written instructions required to dlsassemble
reassemble and maintain items or systems in an operating condition.

Site Storage and Handling - Detailed written instructions which define the
requirements and time period for lubricating, rotating, heating, lifting or other
handling requirements to prevent damage or deterioration during storage and
handling at jobsite.

SCHEDULES ENGINEERING AND FABRICATION/ERECTION (E) - Bar
charts, critical path methods, etc., which chronologically detail the sequence of
activities.

QUALITY ASSURANCE MANUAL PROCEDURES (E) - The documents which
describe the planned and systematic measures that are used to assure that
structures, systems and components will meet the reqmrements of the
procurement documents.
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’SEISMIC DATA REPORT (E) - The analytical or test data which provides

physical response information on an item, material, component or system in
relation to the conditions imposed by the stated seismic criteria.

ANALYSIS AND DESIGN REPORT (E) - The analytical data (stress, electrical

~loading, fluid dynamics, etc.) which assures that an item satisfies specified

requirements.

ACOUSTIC DATA REPORT (E) - The noise, sound and other vibration data
required by specification which is the audible range and above the seismic
frequency. - ‘ ‘ : ‘

SAMPLES (E) - A representative sample of the material to be used or a
representative data package which will be submitted for the items purchased as
required in the specification. :

MATERIAL DESCRIPTION (E) - The technical data describing a material which

~a supplier proposes to use for a specific order. This usually applies to

architectural items, e.g., metal siding, decking, doors, paints, and coatings.

WELDING PROCEDURES AND QUALIFICATION (E) AND VERIFICATION
REPORTS (V) - The welding procedure specification and supporting welding

“procedure qualification test records required for welding hard facing, overlay, '

brazing and soldering. A verification report of welds performed includes the
identification of the qualified welders, and the procedures used, and
certification that the welders were qualified.

WELD ROD CONTROL PROCEDURES (E) AND VERIFICATION REPORTS (V) -
The procedures for controlling issuance, handling, storage and traceability.
Verification report(s) for weld rod are defined as certified material test reports which
include the requirements defined by the code and material specification imposed by
the procurement documents.
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REPAIR PROCEDURES (E) AND MAJOR REPAIR VERIFICATION REPORTS (V) -
The procedures for controlling material removal and replacement by welding,
brazing, etc., subsequent thermal treatments, and final acceptance inspection.
Verification reports may include weld repair locations (maps), material test reports
for filler metal, pre-and-post-weld heat treatment records, NDE records, etc. The
resolution of whether a repair is major or not is a WCNOC responsibility.

CLEANING AND COATING PROCEDURES (E) AND VERIFICATION REPORTS
(V) - The procedures for removal of dirt, grease or other surface contamination and
includes application of protective coatings. Verification reports include certification
of visual examination for surface preparation, surface profile, materials, etc.,
humidity data, temperature data and coating thickness data as required by the
procurement documents.

HEAT TREATMENT PROCEDURES (E) AND VERIFICATION REPORTS (V) - The
procedures for controlling temperature, time at temperature as a function of
thickness, furnace atmosphere, cooling rate and method, etc. Verification reports
normally include furnace charts or similar records which identify and certify the -
item(s) treated, the procedure used, furnace atmosphere, time at temperature,
cooling rate, etc. Verification data may be in either narrative or tabular form.

CERTIFIED MATERIAL PROPERTY REPORTS (V) -

CMTR (Certified Material Test Reports) - These reports include all chemlcal
physical, mechanical and electrical property test data required by material
specification and applicable codes. This is applicable to cement, concrete, metals,
cable jacket materials, rebar, rebar splices, etc. The certified MTR shall include a
statement of conformance that the materials meet the specification requirements.
Impact Test Data - Results of any Charpy or drop weight tests including specimen
configuration, test temperature and fracture data.

Ferrite Data - Report of the ferrite percentage for stainless steel materials used
including castings and welding filler metals as deposited.

Material Certificate of Compliance - Verification document which certifies
conformance to the requirements of the applicable material specification.
Electrical Property Reports - Report of electrical characteristics, e.g., dielectric,
impedance, resistance, flame test, corona, etc.
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CODE COMPLIANCE (V) - Verifying documents (such as data Forms U-1, N-2,
State, etc.) which are prepared by the manufacturer or installer and certified by the
Authorized Code Inspector.

UT - ULTRASONIC EXAMINATION PROCEDURES (E) AND VERIFICATION
REPORTS (V) - Method of detection and examination results of presence and
certain characteristics of discontinuities and mcIusuons in materials by the use of
high frequency acoustic energy.

RT - RADIOGRAPHIC EXAMINATION PROCEDURES (E) AND
VERIFICATION REPORTS (V) - Method of detection and examination resuits
of presence and certain characteristics of discontinuities and inclusions in
materials by x-ray or gamma ray exposure of photographic film.

MT - MAGNETIC PARTICLE EXAMINATION PROCEDURES (E) AND
VERIFICATION REPORTS (V) - Method of detection and examination results

" of surface (or near surface) discontinuities in magnetic materials by distortion of

an applied magnetic field. -

PT - LIQUID PENETRANT EXAMINATION PROCEDURES (E) AND
VERIFICATION REPORTS (V) - Method of detection and examination results .
of surface discontinuities in materials by application of a penetrating liquid in
conjunction with suitable developing techniques.

EDDY CURRENT EXAMINATION PROCEDURES (E) AND VERIFICATION
REPORTS (V) - Method for detection and examination results of discontinuities
in material by distortion of an applied electromagnetic field.

PRESSURE TEST - HYDRO, AIR, LEAK, BUBBLE OR VACUUM TEST
PROCEDURE (E) AND VERIFICATION REPORTS (V) - Method for evaluating
the structural and mechanical adequacy or integrity by application of differential
pressure and report of the test results.

INSPECTION PROCEDURE (E) AND VERIFICATION REPORTS (V) -
Organized process followed for the purpose of determining that specified
requirements (dimensions, properties, performance results, etc.) are met.
Documented findings resulting from an mspectlon are included in the
verification report. .
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PERFORMANCE TEST PROCEDURES (E) AND VERIFICATION REPORTS
(V) - Tests performed to demonstrate that functional design and operational
parameters are met and the report of the test results.

Mechanical Tests, e.g., pump curves, valve stroking, load, temperature rise,
calibration, environmental, etc.

Electrical Tests, e.g., load, impulse, overload continuity, voltage, temperature
rise, calibration, saturation, loss, etc.

PROTOTYPE TEST REPORT (E AND V) - Report of a test which is performed

- on a standard or typical example of equipment, material or item, and is not

required for each item produced in order to substantiate the acceptability of
equal items. This normally includes tests which may, or could be expected to,
result in damage to the item(s) tested. :

SUPP.LIER SHIPPING PREPARATION PROCEDURE (E) - The probedure
used by the supplier to prepare finished materlals or equipment for shipment
from his facullty to the jobsite.




