PMSTPCOL PEmails

From: Tai, Tom

Sent: Tuesday, January 31, 2012 2:32 PM

To: Spicher, Terri; Huang, Jason

Cc: Colaccino, Joseph; STPCOL

Subject: FW: FMCRD

Attachments: TESTING REFERENCES013012~1.pdf; FMCRD ITAAC.pdf; Visio-STP 34 Process Flow

Diagram revised.pdf

For tomorrow’s discussion.

Tom Tai

DNRL/NRO

(301) 415-8484
Tom.Tai@NRC.GOV

From: Scheide, Richard [mailto:rhscheide @STPEGS.COM]
Sent: Tuesday, January 31, 2012 10:57 AM

To: Tai, Tom

Cc: Daley, Thomas J; Mookhoek, William; Thomas, Steven
Subject: FMCRD

Tom,

Relative to your question regarding functional testing of the FMCRDs, attached is a table which references the applicable
sections of the SRP, DCD, FSER, and the FMCRD design Spec. Also attached for your convenience are the DCD Tier 1
ITAAC referenced in the table. Additionally, | included the revised flowchart that | sent last week showing at what point in
the process the test specifications are developed and implemented. Give me a call if you have any additional questions
and/or comments.

Regards,
Dick Scheide

Office: 361-972-7336
Cell:  479-970-9026
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Table 2.2.2 Control Rod Drive System

Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
The basic configuration of the CRD 1. Inspections of the as-built system will be 1. The as-built CRD System conforms with
System is as shown on Figure 2.2.2. conducted. the basic configuration shown on Figure

The ASME Code components of the CRD 2. A hydrostatic test will be conducted on 2.

System retain their pressure boundary those code components of the CRD
integrity under internal pressures that will System required to be hydrostatically
be experienced during service. tested by the ASME Code.

The FMCRD can move the control rod up 3. Tests will be conducted on each installed 3.
or down over its entire range by a ball nut FMCRD.

and ball screw driven at a speed of 30

mm/s £10% by the electric stepper motor.

The average scram times of all FMCRDs 4. Tests will be conducted on each installed 4.

with the reactor pressure as measured at HCU and its associated FMCRD. The
the vessel bottom below 7.48 MPaG are: results of the tests performed at low
Percent Insertion Time (s) reactor pressure will be extrapolated to
10 <0.42 the Design Commitment pressure (7.48
40 <1.00 MPaG).
60 <1.44
100 <2.80

These times are measured starting from
loss of signal to the scram solenoid pilot
valves in the HCU.

The FMCRD has an electro-mechanical 5. Tests of each FMCRD brake will be 5.
brake with a minimum holding torque of conducted in a test facility.
49 N-m on the motor drive shaft.

2.2.2.

The results of the hydrostatic test of the
ASME Code components of the CRD
System conform with the requirements in
the ASME Code, Section Il

Each control rod moves up and down
over its entire range at a speed of 30
mm/s £10%. The time to insert each
control rod from full-out to full-in is < 135
seconds when driven by the electric
stepper motor.

The average scram times of all FMICRDs
with the reactor pressure as measured at
the vessel bottom below 7.48 MPaG are:

Percent Insertion Time (s)

10 <0.42
40 <1.00
60 <144
100 <2.80

These times are measured starting from
loss of signal to the scram solenoid pilot
valves in the HCU

The FMCRD electro-mechanical brake
has a minimum holding torque of 49 N-m
on the motor drive shaft.
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Table 2.2.2 Control Rod Drive System (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Desigh Commitment

Inspections, Tests, Analyses

Acceptance Criteria

10.

Two redundant and separate switches in
the FMCRD detect separation of the
hollow piston from the ball nut.

Following receipt of an ARI signal,
solenoid valves on the scram air header
open to reduce pressure in the header,
allowing the HCU scram valves to open.

Each of the four divisional HCU charging
header pressure sensors are powered
from their respective divisional Class 1E
power supply. For the four HCU charging
water header pressure sensors,
independence is provided between Class
1E divisions, and between Class 1E
divisions and non-Class 1E equipment.

For the FMCRD separation switches,
independence is provided between the
Class 1E divisions and also between the
Class 1E divisions and non-Class 1E
equipment.

For their preferred source of power, the
FMCRDs are collectively powered from
one Class 1E division; for their alternate
source of power, they are collectively
powered from one non-Class 1E PIP bus.

6. Tests of each as-built FMCRD will be 6.
conducted.

Tests will be conducted on the as-built 7.
ARI valves using a simulated actuation
signal.

8.

Tests will be conducted on the as-built
charging water header sensors by
providing a test signal in only one
Class 1E division at a time.

Inspections of the as-installed
charging water header sensor Class
1E divisions will be conducted.

Inspections of the as-installed Class 1E 9.
divisions in the CRD System will be
performed.

. Inspections of the as-built CRD System 10.
will be conducted.

Both switches in each FMCRD detect
separation of the hollow piston from the
ball nut.

Following receipt of a simulated ARI
signal, solenoid valves on the scram air
header open to reduce pressure in the
header, allowing the HCU scram valves to
open.

a. The test signal exists only in the Class
1E Division under test.

b. Physical separation or electrical
isolation exists between Class 1E
divisions. Physical separation or
electrical isolation exists between
these Class 1E divisions and non-
Class 1E equipment.

In the CRD System, physical separation or
electrical isolation exists between Class
1E divisions. Physical separation or
electrical isolation exists between Class

1E divisions and non-Class 1E equipment.

For their preferred source of power, the
FMCRD motors are collectively powered
from one Class 1E division; for their
alternate source of power, they are
collectively powered from one non-Class
1E PIP bus.
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Table 2.2.2 Control Rod Drive System (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
11. Main control room alarms, displays and  11. Inspections will be performed on the 11. Alarms, displays and controls exist or can
controls provided for the CRD System are main control room alarms, displays and be retrieved in the main control room as
defined in Section 2.2.2. controls for the CRD System. defined in Section 2.2.2.
12. CVs designated in Section 2.2.2 as having 12. Tests of installed valves for closing will be 12. Each CV closes.
an active safety-related function close conducted under system preoperational
under system pressure, fluid flow, and pressure, fluid flow, and temperature
temperature conditions. conditions.
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