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August 28, 2009

Subject: AP1000 Response to Request for Additional Information (SRP 7)

Westinghouse is submitting a response to the NRC request for additional information (RAI) on SRP
Section 7. This RAI response is submitted in support of the AP1000 Design Certification Amendment
Application (Docket No. 52-006). The information included in this response is generic and is expected to
apply to all COL applications referencing the AP 1000 Design Certification and the AP 1000 Design
Certification Amendment Application.

Enclosure 1 provides the response for the following RAI(s):

RAI-SRP7.1-ICE-21 RI
RAI-SRP7.9-ICE-09 RI

Questions or requests for additional information related to the content and preparation of this response
should be directed to Westinghouse. Please send copies of such questions or requests to the prospective
applicants for combined licenses referencing the AP 1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.

Very truly yours,

Robert Sisk, Manager
Licensing and Customer Interface
Regulatory Affairs and Standardization

/Enclosure

1. Response to Request for Additional Information on SRP Section 7

0261 Ijb.doc 7aýcý
Qflýý



DCPNRC 002604
August 28, 2009

Page 2 of 2

cc: D. Jaffe
E. McKenna
s. Mitra
T. Spink
P. Hastings
R. Kitchen
A. Monroe
P. Jacobs
C. Pierce
E. Schmiech
G. Zinke
R. Grumbir
B. Seelman

U.S. NRC
U.S. NRC
U.S. NRC
TVA
Duke Power
Progress Energy
SCANA
Florida Power & Light
Southern Company
Westinghouse
NuStart/Entergy
NuStart
Westinghouse

IE
1E
1E

1E
1E
1E
1E
1E
1E
1E
1E
1E
1E

0261ljb.doc



DCPNRC_002604
August 28, 2009

ENCLOSURE 1

Response to Request for Additional Information on SRP Section 7

0261 Ijb.doc



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number: RAI-SRP7.1-ICE-21
Revision: 1

Question (Revision 0):

Provide a detailed description of the functions, architecture, construction, and implementation of
the CIM.

Section 4 of IEEE 603-1991 requires, in part, that the design basis be available as needed to
facilitate the determination of the adequacy of the safety system. The description of the CIM
provided in Section 5.1.5 of WCAP-16675-P, "Protection System Architecture," Rev. 0, was not
sufficient to determine how the CIM meets the various requirements of IEEE 603-1991 and its
associated guidance, including IEEE 7-4.3.2-2003. Provide sufficient information describing the
CIM such that a determination of adequacy could be made. At a minimum, the following
aspects of the CIM should be addressed in detail:

1. Priority scheme and logic implemented in the CIM

2. Actuators that the CIM can control and how the configuration for those actuators is

implemented with the CIM

3. Incoming and outgoing signals to the CIM

4. Major hardware and logic components within the CIM

5. Communication protocols with safety and non-safety systems; including mechanisms to

prevent the interference of safety functions by non-safety communications

6. Physical and electrical isolation between the safety and non-safety components

7. CIM operation for various plant/equipment modes (i.e., normal, abnormal, accident

conditions and manual, testing, and maintenance modes)

8. Identification of how automatic (if applicable) and periodic testing is performed on the

CIM, including the ability of the CIM to perform its safety function during testing

9. Time response

10. Power supplies

11. Control of the CIM from locations other than the main control room

12. Cyber-security for the CIM

13. How maintenance is performed on the CIM

14. Reliability of the CIM

RAI-SRP7.1-ICE-21 R1
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

15. Description of how the state of the CIM following power-up and initialization will

correspond to the current plant state

16. Operating history

17. Applicable regulations, guidance, testing measures and standards used in CIM design

Westinghouse Response (Revision 0):
The design requirements for the CIM design are completed. The detailed design is ongoing.

Additional details on the CIM are included in WCAP-16674-P, "AP1000 I&C Data
Communication and Manual Control of Safety Systems and Components". Revision 1 of the
WCAP is being prepared and is expected to be submitted to the NRC in September 2008. The
WCAP will include the following technical information:

1. Data communication between the functional systems that comprise the AP1 OOOTM
Instrumentation and Control (I&C) system and between the AP1 000 I&C system and
external systems
2. The Component Interface Module (CIM) that is used to interface the I&C system to
safety system components
3. The manual control of the safety system at the system level and the component level.

The following provides a more detailed response to the bulleted items of the Question of this
RAI:

1. Priority scheme and logic implemented in the CIM

The algorithm used by the CIM to resolve conflicting demands from the Safety
and non-Safety System is State-based Priority.

2. Actuators that the CIM can control and how the configuration for those actuators is

implemented with the CIM

The CIM interfaces with components of the following types: motor-operated
valves, air-operated valves, circuit breakers, and squib valves. No configuration
of the CIM is required to interface to any of these plant component types. The
same priority logic and component control logic is applied for each CIM.

3. Incoming and outgoing signals to the CIM

The CIM module typically arbitrates the component command signals received
on two different ports: Port X and Port Y. Port X connects the PMS (via the

RAI-SRP7.1-ICE-21 R1
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Safety Remote Node Controller), and Port Y connects to the PLS via the
Ovation® remote I/O bus. The CIM also interfaces to the motor control centers in
the plant. Command outputs (i.e. Open or Close) are output from the CIM, and
feedback (i.e. valve position, torque limits, etc) are inputs to the CIM.

4. Major hardware and logic components within the CIM

The logic that interfaces to the PLS is located in the Ovation® Remote Node
Controller, and the logic that interfaces to the PMS is located in the Safety
Remote Node Controller. Within the CIM, there is interface logic that translates
the information from remote node controllers to local buffers. These buffers
provide the input signals to the priority logic and component control logic in the
CIM.

5. Communication protocols with safety and non-safety systems; including mechanisms to

prevent the interference of safety functions by non-safety communications

The communication protocol that is used with the non-safety system is the
Ovation® remote I/O bus, and the protocol to the safety system is the Common-
Q High Speed Serial Link.

There are three mechanisms used to prevent the interference of safety functions
by non-safety communications. First, electrical isolation is provided by using a
fiber optic link to the PLS. Second, communication isolation is provided by the
interface logic in the CIM. This logic will only accept a command signal if the it is
transmitted from PLS using the proper protocol. The third protection is the
functional isolation that is provided by the priority logic in the CIM.

6. Physical and electrical isolation between the safety and non-safety components

The non-safety system (PLS) is contained in a separate cabinet from the PMS
cabinets, and the interface to the PLS system uses a fiber optic connection. For
the non-safety loads that are controlled by the PMS system, a qualified isolator is
used for all signals between the CIM and the plant component.

7. CIM operation for various plant/equipment modes (i.e., normal, abnormal, accident

conditions and manual, testing, and maintenance modes)

The CIM operation does not change based on plant/equipment modes. The
inputs that are presented to the CIM are applied to the same priority logic and
component control logic under all conditions.

RAI-SRP7.1-ICE-21 R1
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

8. Identification of how automatic (if applicable) and periodic testing is performed on the

CIM, including the ability of the CIM to perform its safety function during testing

The CIM supports continuous on-line diagnostics. These features are discussed
in WCAP-16674-P.

9. Time response

The Requirements for the CIM design are completed, and the detailed design is
ongoing. The time response of the CIM will be included in the time response
budget for the PMS.

10. Power supplies

The CIM is powered from the standard 24 V power supply in the PMS cabinet.

11. Control of the CIM from locations other than the main control room

The CIM receives inputs from the PMS and PLS systems. These systems
provide the normal control (automatic and manual) for the components that are
controlled through the CIM. A local manual interface is also provided on the CIM
for maintenance and test purposes.

12. Cyber-security for the CIM

The CIM can not be reconfigured from either the Safety or Non-Safety Ports.
The features that are provided to prevent unauthorized or incorrect
reconfiguration of the Ovation Remote Node Controller via the Ovation network
are provided in the response to RAI-TR88-017 (WCAP-16767). The response
contains Emerson Proprietary information therefore the details are not repeated
in this answer.

13. How maintenance is performed on the CIM

The CIM supports continuous on-line diagnostics. These features are discussed
in WCAP-16674-P.

14. Reliability of the CIM

The Requirements for the CIM design are completed, and the detailed design is
ongoing. Based on the requirements, Mean Time Between Failure for the CIM
and SRNC are 100,000 hours.

RAI-sRP7.1-IcE-21 R1
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

15. Description of how the state of the CIM following power-up and initialization will

correspond to the current plant state

The Requirements for the CIM design are completed, and the detailed design is
ongoing. Based on the requirements, the CIM will be initialized to a state that
does not output any command to the component, and the outputs will remain in
this state until a valid command is received on the input to the CIM. With this
approach, no plant components will change state following power-up and
initialization of the CIM.

16. Operating history

The Requirements for the CIM design are complete, and the detailed design is
ongoing. Since the design has not been completed, there is no operating history
for this version of the CIM.

17. Applicable regulations, guidance, testing measures and standards used in CIM design

The CIM design is being done to comply with all AP1000 standards and is being
accomplished under the standard Westinghouse process for development of
Safety Grade components.

Reference(s):
None

Design Control Document (DCD) Revision:
None

PRA Revision:
None

Technical Report (TR) Revision:
1. WCAP-16674-P, "AP1000 I&C Data Communication and Manual Control of Safety

Systems and Components" (APP-GW-GLR-065)
2. WCAP-16767, "Response to Request for Additional Information on Westinghouse

AP1000 Combined License (COL) Pre-Application Technical Reports Number 42 and
Number 88" (APP-PMS-GL-042)

RAI-SRP7.1-ICE-21 R1
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Westinghouse REVISED response (Revision 1):
Westinghouse provided the following CIM documents forNRC audit at the WEC Twinbrook
office:

" Component Interface Module Project Plan (WNA-PD-0050-GEN, Revision 2)
" Component Interface Module System Test Plan (WNA-TP-01835-GEN, Revision 0)
• CIM Functional Requirements (WNA-DS-01271-GEN, Revisions 1 - 5)
* Safety Remote Node Controller Requirements (WNA- DS-01272-GEN, Revisions 1 - 4)

The above latter two documents represent DAC 2 requirements documents for AP1 000. The
design, qualification, data communication isolation, and development process will be addressed
in the CIM Technical Report scheduled for issue by December 31, 2009. The CIM related
information contained in WCAP-16767 (referenced in this RAI) will be withdrawn when the CIM
Technical Report is issued.

All of the documents listed in this RAI response (Revision 1) are design basis documents which
contain information that supports the safety adequacy of the CIM system.

Reference(s):
WCAP-16097-P-A, Rev. 1, "Common Qualified Platform Topical Report," Westinghouse Electric
Company LLC.

Design Control Document (DCD) Revision:
None

PRA Revision:
None

Technical Report (TR) Revision:
None

O Westinghouse
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AP1o00 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number:
Revision: 1

RAI-SRP7.9-ICE-09

Question (Revision 0):

Provide additional information on the communication and function processors used within the
Component Interface Module (CIM). Specifically, clarify the design of the memory and resource
allocation within the function and communication processors.

To meet the independence requirements of IEEE 603-1991, the ISG for Highly Integrated
Control Room- Communications provided guidance on safety to non-safety communication.
Demonstrate how Westinghouse meets this ISG or a suitable alternative to satisfy the
independence requirement? Specifically, do the communication and function processors
operate asynchronously, sharing information only by means of dual-ported memory or some
other shared memory resource that is dedicated exclusively to this exchange of information?

Westinghouse Response (Revision 0):

The Requirements for the CIM design have been completed. The detailed design is ongoing.
The CIM will be a hardware based device that uses Field Programmable Gate Array (FPGA)
technology. With this approach, the CIM will not contain a processor. Separate logic will be
used for the communication interface and the priority logic. These sections of the logic will pass
information through a buffer. The independence requirements of IEEE-603-1991 and the issues
raised in ISG for "Highly Integrated Control Room - Communication" are being addressed in the
detailed design. Specific details on how these requirements are addressed will be available
when the detailed design is complete, which is expected to be in November 2008.

Westinghouse REVISED response (Revision 1):
Westinghouse provided the following CIM documents for NRC audit at the WEC Twinbrook
office:

* Component Interface Module Project Plan (WNA-PD-0050-GEN, Revision 2)
* Component Interface Module System Test Plan (WNA-TP-01835-GEN, Revision 0)
" CIM Functional Requirements (WNA-DS-01271-GEN, Revisions 1 - 5)
* Safety Remote Node Controller Requirements (WNA- DS-01272-GEN, Revisions 1 -4)

The above latter two documents are DAC 2 requirements documents for AP1000. The design,
qualification, data communication isolation, and development process will be addressed in the
CIM Technical Report scheduled for issue by December 31, 2009.

References

* Westinghouse
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WCAP-16097-P-A, Rev. 1, "Common Qualified Platform Topical Report," Westinghouse Electric
Company LLC.

Design Control Document (DCD) Revision:
None

PRA Revision:
None

Technical Report (TR) Revision:
None

O Westinghouse
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