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Qualification Report 950.366
Section 1 Page 1 of 2

Date: November 1, 2002

Customer P.O: 4500008671
Inovision S.0.: 157033

Rochester Gas and Electric
Ginna Station
Ontario, NY 14519

Reference: Purchase Order 4500008671, Sales Order 157033
Subject: Report 950.366, Rev 2

This is to certify the Qualification Test Report and Data as true and accurate to the best
of my knowledge. In addition, itis further certified that the qualification requirements of
the above referenced Purchase Order have been fulfilled. The Qualification Test Report,
Data, and Appendices are intended to substantiate these statements.

Andrew Lasko isimos Giatis
Project Manager Quality Assurance Manager

Syncor Radiation Management Syncor Radiation Management
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Qualification Report 950.366
Section 6 Page 2 of 74

1.2.2 897A-210 Detector

The temperature and relative humidity profile that the two specimen detectors were subjected to
is shown if Figure 1, page 15 of this section. Both detectors were subjected to three 40-hour
cycles of this profile. Detector performance was monitored via the analog output of its
associated 956 series ratemeter and was logged on a multichannel recorder along with the
environmental chamber temperature and humidity. A Cs-137 solid source was placed
equidistant between the detectors and provided a nominal 2 mR/h rate. Pages 16 through 28 of
this section contain the entire strip chart record of the detector temperature and humidity test.
No change in count rate (drift) was noted for either of the detectors at any point in the cycles.
These recordings provide substantive evidence that the Model 897A-210 detector meets all
contractual environmental requirements.

1.3 Electromagnetic Compliance

EMC testing, in accordance with EPRI Guide TR-1023230R1 and Test Plan 048.343, Rev. 1,
was successfully performed by an independent testing laboratory. The test specimen was an
operating channel of the 955A Area Monitor, consisting of a 75 feet of terminated P/N 50-100
multiconductor cable, 897A-210 Low Range GM Detector, 956A-201-M1 Digital Ratemeter, and
the P/N S157033A2 Surge Suppressor. The ratemeter and surge suppressor were installed in a
948B-1-5 rack chassis. A second non-operational ratemeter was installed in the second slot in
the rack chassis to complete the equipment compliment

Pages 29 through 51 have been replaced with new pages 29 through 58, which contain F-
Squared Laboratories Report No. CLE100202-01-01E, detailing the EMC testing and test
results. With exception to a low discriminator adjustment to the detector preamplifier, the
equipment, as tested, complied with the test requirements.

To achieve the same level of performance in an EM environment, the following criteria must be

adhered to:
Grounding:  Drawing S157033A-1 04 defines the 50-100 cable shield grounding

requirements that must be followed to achieve the same level of electromagnetic
immunity as tested. This configuration requires that the overall shield be grounded at
both the control room and detector location.

Detector Discriminator: The low discriminator of the detector preamplifier must be
raised from the standard 0.5v setting, to 2 1.0v setting to achieve compliance. This will
prevent radiated fields above 80 MHz from penetrating the aluminum detector housing
and causing a false alarm. The discriminator adjustment does not affect the calibration
or energy response of the detector.
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Attachment 1

Test Plan 948.343

(Insert 948.343.pdf Test Plan)
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FAX MEMO

TO: Mr. Paul Swift
Company: RG&E

Phone: 585-771-3765
FAX: 585-771-3904

FROM: Andy Lasko
Company: INOVISION RMS
Phone: 440-542-3611
FAX: 440-349-1927

Subject: 94095603SDD Cover Page

Page 1 of 0&

Date: 10/15/02

H Paul:
Attached is the cover page for the SDD.
Will follow-up with a format transmittal.

Best regards,

ndy Lasko
Project Manager/Syncor
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2.3

3.1

3.2

3.3

Purpose

The purpose of this test is to demonstrate compliance of the Model 956A-201 digital ratemeter
and Model 897A-210 G-M detector to the emissions and susceptibility requirements of EPRI TR-
102323-R1, Guidelines for Electromagnetic Interference testing in Power Plants. Testing will be
performed in accordance with the industry standards identified, to the specific levels required by
ERPI.

Scope

The equipment to be tested will include:

o 1, 956A-201 Digital Ratemeter

¢ 1, 897A-210 G-M Detector

e 1,S157033A2 EMI Filter Assembly

o 1, 948B-1A-5 2 Bay Rack Chassis

e 751, 50-100 cable

e 1, 942A-200 Ratemeter to serve as a filler for the unused chassis position

This unit will not be operational for the test.

A Syncor technical representative will be present during the testing. The Syncor representative
will perform the electrical interconnections for the Syncor equipment, and will monitor the test
equipment for proper operation during the testing.

Reference Standards:

EPRI TR-102323-R1, Guidelines for Electromagnetic Interference Testing in Power Plants,
Revision 1, January, 1997

MIL-STD-461D, Electromagnetic Emission and Susceptibility Requirements for the Control of
Electromagnetic Interference, January, 1993

International Electrotechnical Commission (IEC) Standard 801, “Electromagnetic Compatibility for
Industrial Process Measurement and Control Equipment.”

e Part2, 1991, Electrostatic discharge requirements

e Part 3, 1991, Radiated Electrictromagnetic field requirements

e Part4, 1991, Electrical fast transient/burst requirements

e Part5, 1991, DRAFT, Surge immunity requirements

o Part6, 1992, DRAFT, Immunity to conducted disturbances induced by radio frequency fields
above 9kHz

SYNCOR RADIATION MANAGEMENT 10/9/02
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4 Measurement and Test Equibment
41 Measurement and Test Equipment will be identified and possess a current calibration certification
with the calibration due date.
42 For software-controlled devices, the version of the software used will be identified.
5 Testing Requirements
5.1 The testing will include:
I e Emissions Testing:
- Conducted
- Radiated |
¢ Suscephbility Testing
- Radiated
- Conducted
- Surge Withstand
- Fast Transient
- Electrostatic Discharge I
52 The test levels and methods will be as required by EPRI TR-102323-R1.
6 Test Set-up
6.1 To replicate the as-installed configuration, the 956A-201 Digital Ratemeter will be mounted in its
Model 948B-1A rack chassis. A Model S157033A2 Surge Suppressor Assembly will be mounted
in the center slot in the chassis. AC power will be tied directly into the S157033A2. An un-
powered 942 series ratemeter will be installed in the unused chassis bay.
6.2 Electrical connections between the 956A-201 Ratemeter and the 897A-210 detector will be
accomplished via a 75-foot length of P/N 50-100 cable, supplied by Syncor. Except for the Duct
adaptor Bulkhead connector, the interconnections will be as shown on Syncor drawing
S157033A-104.
6.3 The electrical connections will be performed by the Syncor representative.
6.4 The 948B-1A chassis and 50-100 cable drain conductor will be earth grounded
6.5 Verification of operation prior to the test will include powering up the unit and allowing
approximately 15 minutes for the equipment to warm up. After the warm up, a visual verification
that the digital display and bar graph are being updated.
DATE TITLE ELECTROMAGNETIC
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66 The check source will be actuated and the value recorded, and the channel set point settings will
be verified. The Warn alarm set point will be set to 1.0 mR/h and the High alarm set point will be
setto 2.5mR/h. The pre-test inspection results will be recorded on Attachment 1.
6.7 The equipment will be monitored by the Syncor representative during the test for normal
operation.
6.8 After completion of the test, a post-test inspection will be performed, and the resuilts will be
recorded on Attachment 1.
7 Performance Criteria
7.1 For the Radiated and Conducted susceptibility tests, the device will be required to operate as
intended both during and after the test (Criteria A).
7.2 For the Surge, Transient, and electrostatic discharge, the device will continue to operate as
intended after the test (Criteria B).
7.3 The digital displays will be visually monitored throughout the testing for any anomalous behavior.
8 Report Requirements
A Forma! Test Report will be required. The report will, as a minimum, include the following:
8.1 Report Summary and Certificate of Compliance
¢ Index
s Test Result Summary
» |dentification of Test Facility
o List of Reference Standards
s  Administrative Data
o List of Abbreviations and Acronyms
s Performance Criteria
¢ List of Equipment tested
* Mode of Operation
e Monitoring Method
e Pass/Fail Criteria used
* Equipment Modifications required (as applicable)
o List of Test Equipment with Calibration Dates
e Complete Description of each test and test set-up, to include
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-201
REV ECO NO. RELEASED FOR | DOC CTRL SHEET NO SIZE
1 3065 PRODUCTION RN 50f6 948.343 PLN




8.2 Test Summary Sheet

Description of the tést

Orientation of input

Input type

Frequency ranges

Test levels or field strengths

Scan rates and modulation characteristics
Grounding and coupling methods

Test equipment used

8.3 Test Results Data Sheet

Test Engineer and date of test

Environmental conditions

Reference Standard

Performance Criteria

Test type and input definition

Test levels (e.g. Frequency, level, pola}ity, duration)
Results (Pass/Fail)

8.4 Diagram or photographs of the test set-up

8.5 Conclusion

DATE TITLE ELECTROMAGNETIC
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Attachment 1

EMI/RFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

Customer

S.0. No.:

Customer P.O. No:

W.O. No.:

TEST TYPE:

PRE-TEST:

Digital Display Updating?
Bar Graph Updating?
Check Source Operational?
Check Source Reading:

Set Point Values:

POST TEST;

(Yes / No)
(Yes / No)
(Yes / No)
mR/h

Switch Description: Value (897A-210 Detector):
Position:
0 High Alarm 2.50E0__mR/h (Yes / No)
1 Warn Alarm 1.00E0__mR/h (Yes / No)
2 Resolving Time * minutes (Yes / No)
3 Analog Full Scale 1.00E3_mR/h (Yes / No)
4 Overrange Limit 1.00E3_mR/h (Yes / No)
5 Conversion constant 1.00E0_mR/h (Yes / No)
6 Not Used Not Used (Yes / No)
7 Analog Low Scale Value 1.00E-2_mR/h (Yes / No)
8 Calibrate Mode/Timer 6.00E1__seconds_ (Yes / No)
9 Underrange Limit 1.00E-2 _mR/h (Yes / No)
A-F Not Used Not Used (Yes / No)
* = Detector Unique
Normal Status:
Digital Display updating once/second: (Yes / No)
NO Alarm indicators lit (Yes / No)
Bargraph display is green (Yes / No)
Performed by: Date:
| Q.A. review by: Date:
ENGINEERING @{yiﬂal.téqna/fﬁt/ . Srsho DATE 40-70-02 {
MANUFACTURING 01(:9‘{:"(14.":?1&6’0’ éy Y. DNarnes DATE 40-10-02 I
QUALITY ASSURANCE Originalsigned by 5 Gialis DATE  /0-/0-2002 l
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
| 956A-210
REV | ECONO. | RELEASEDFOR |DOCCTRL| SHEET |NO 055.343 SIZE
1 3065 PRODUCTION Pidl 10f1 ' PLN




L)

. il
"y T

Attachment 2

TEST REQUIREMENTS

CONDUCTED EMISSIONS TEST REQUIREMENTS:

EPRI TR-102323 Reference: Page 7-2 through 7-4
Test Reference: MIL-STD-461D, CE101
Applicability: Power Conductors

Frequency Range: 30 Hz - 50 kHz (Low)
Emission Limits: 30 Hz -1 kHz: 122 dBuA

1 kHz ~ 50 kHz 122 dBuA to 78 dBuA

Test Reference: MIL-STD-461D, CE102

Applicability: Power Conductors

Frequency Range: 50 kHz — 400 MHz (High)

Emission Limits: 50 kHz-100 kHz: 78 to 60 dBuA
100 kHz -1 MHz: 60 to 50 dBuA
1 MHz-10 MHz: 50 to 40 dBuA

10 MHz — 400 MHz:40 dBuA

Test Notes:
ENGINEERING Oulyiualuynot/féyf.!{xkﬁ&y DATE  v0-70-02
MANUFACTURING @{gr'naéu;yna/ ﬁ,yg Darvien DATE 20-10-02
QUALITY ASSURANCE Originalsigned by 5 Gialis DATE  v0-v0-2002
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV ECO NO. RELEASED FOR | DOC CTRL SHEET NO. SIZE
958.343
1 3065 PRODUCTION Tl 10of7 PLN




Attachment 2 (Continued)

RADIATED EMISSIONS TEST REQUIREMENTS:

EPRI TR-102323 Reference: Page 7-2 through 7-6

Test Reference:

Frequency Range:

MIL-STD-461D, RE101

30 Hz — 100 kHz (Low)

Distance: 7cm
Emission Limits: 30 Hz - 60 Hz: 160 dBpT
60 Hz-100 kHz 160 dBpT to 96 dBpT

Test Reference:

Frequency Range:

MIL-STD-461D, RE102

10 kHz — 1 GHz (High)

Distance: 7cm

Emission Limits: 10 kHz -1 MHz:

80 dBuV

1 MHz — 1 GHz: 80 to 60 dBvu
Test Notes:
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV [ ECO NO. RELEASED FOR [DOCCTRL| SHEET |[NO SIZE
1 3065 PRODUCTION RN 20f7 958.343 PLN




Attachment 2 (Continued)

RADIATED SUSCEPTIBILITY TEST REQUIREMENTS:

EPRI TR-102323 Reference: Appendix B, Section 3.1

Test Reference: MIL-STD-461D, RS103 or IEC 801-3

Frequency Range: 10 kHz - 1 GHz

Amplitude: 10 volts per meter (rms)

Additional requirements:
Modulation Frequency: 1 kHz

Modulation percent: >80%
Waveform: Amplitude modulated, 50% duty cycle
Sweep rate: Approx. 1.5E-3 decades per second

Optional Test:

At the discretion of the Test Engineer, the frequency

may be Increase to 10 GHz per ERPI-TR-102323-R2

Test Notes:
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASEDFOR |[DOCCTRL| SHEET |NO SIZE
1 3065 PRODUCTION RAAL 30f7 958.343 PLN




Attachment 2 (Continued)
CONDUCTED SUSCEPTIBILITY TEST REQUIREMENTS:
EPRI TR-102323 Reference: Appendix B, Section 3.2

Test Reference: MIL-STD-461D, CS101 or

IEC 801-6
Applicability: Power Conductors
Frequency Range: 30 Hz — 50 kHz (Low)
Amplitude: 6.3 V (rms, Power conductors)

142 dBuA, 80 W source, 0.5 ohm load

Test Reference: MIL-STD-461D, CS114 or CS02

IEC 801-6
Applicability: Power and Signal Conductors
Frequency Range: 50 kHz — 400 MHz (High)
Amplitude: 103 dBuA, average, CS114

(95dBuA limit into cable; equivalent to 2.8V, 50 ohm)

or
7 volts (rms, average), CS02
(7v rms from 1 W, 50 ohm load)

Additional requirements:
Modulation Frequency: 1 kHz, starting at 50 kHz

Modulation percent: Greater than 80%

Waveform: Square wave, 50% duty cycle

Sweep rate: Approx. 1.5E-3 decades per second

Test Notes:

DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
REV ECO NO. RELEASED FOR | DOC CTRL SHEET NO. SIZE
1 3065 PRODUCTION RIAL 40f7 958.343 PLN




Attachment 2 (Continued)
SURGE TEST REQUIREMENTS:
EPRI TR-102323 Reference: Appendix B, Section 3.3
Test Reference: MIL-STD-462D, CS06 AND CS116 or !
IEC 801-5
Applicability: Between Power Conductors and Power Conductors and
Ground
Wave shape: Open circuit, 1.2 usec rise time, 50 usec pulse width, double
exponential
Short circuit, 8 usec rise time, 20 usec width, double
exponential
Level: +/- 3kV
Repetition: Allow 30 to 120 seconds between tests
|
Test Notes:
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT "10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. RELEASEDFOR | DOCCTRL| SHEET |NO SIZE
1 3065 PRODUCTION TSl S5of7 958.343 PLN




Attachment 2 (Continued)

FAST TRANSIENT TEST REQUIREMENTS:

EPRI TR-102323 Reference: Appendix B, Section 3.4

Test Reference:

MIL-STD-462D, CS115 or

IEC 801-4
Applicability: Power and Signal Conductors
Wave shape: 5 nsec rise time, with a minimum 50 nsec pulse width at 50%
peak, double exponential
Amplitude: Bulk current: +/- 60 amperes peak into a 50 ohm load
Voltage: +/- 3 kV into a 50 ohm load
Repetition: Bursts will consist of individual transients generated at a rate
of 2.5 to 5 kHz. Bursts will be repeated at a rate of 3 to 4 Hz.
Test Notes:
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV ECO NO. RELEASED FOR | DOC CTRL SHEET NO SIZE
1 3065 PRODUCTION TAAL 6of7 958.343 PLN




Attachment 2 (Continued)

ELECTROSTATIC DISCHARGE TEST REQUIREMENTS:
EPRI TR-102323 Reference: Appendix B, Section 3.5
Test Reference: IEC 801-2

Wave shape: A current output from a 150 pF capacitor through a 330 ohm
resistance, as specified in the reference standard

Pulse Rise Time: Equal to or less than 1 nanosecond
Pulse Decay Time: Approximately 30 nanoseconds at 5§0% height

Pulse Amplitude: Specified in terms of charge voltage to simulator. For
uncontrolled ambient temperature, pressure and humidity.

Air Discharge: +/- 15 kV
Contact Discharge: +/- 8 kV

Repetition: 10 simulations (min) per polarity at each test point while the
digital system is operating

Ambient Conditions: Test should be performed with the relative humidity between

30 and 60%
Test Notes:
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASEDFOR [DOCCTRL| SHEET |NoO. SIZE
1 3065 PRODUCTION ReviAl 70f7 958.343 PLN
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' Attachment 1 ’fAfY/O/rP F;“Jv/o/\U
EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

Customer IQ GFL Customer P.0. Noi_ 45 0080847/
S.0. No.: /57033 W.0. No.: N/A
TEST TYPE: PRE-TEST: / i ¥  POSTTEST; /@"‘DD”T
.‘ T5LA-2o/-M /
Digital Display Updating? 4 (Yes/ No) By 10493
Bar Graph Updaling? (Yes/ No)
Check Source Operational? (Yes/ No) —
Check Source Reading: -—F_, 37<2_mR/h DEEAR..
ﬂ? - O
Set Point Values: E7Ih- 2/
Switch Description: Value (897A-210 Detector): S (ool 2
Paosition:
0 High Al 2.50EQ B/h ,'(Y / No) i
igh Alarm . __m es/No

1 Wam Alamm 1.00E0__mR/h Yes/No)  7786-(A-5
2 Resalving Time */38E-6 minutes__¢/ /(Yes / Na)
3 Analog Full Scale 1.00E3__mR/h v/ /(Yes / No) - a
4 Overrange Limit 1.00E3__mR/Mh gl Z(Yes / No) i
5 Canversion constant 1¢.-2 +00E0__mR/h Yes/No) & /570334 Z
6 Not Used .97 ¢ Not Used T ves No) 708
7 Analog Low Scale Value 1.00E-2_mR/M v s / No) H (0
8 Calibrate Mode/Timer 6.00E1__seconds_ es/ No)
9 Underrange Limit 1.00E-2 _mR/h (Yes/No)
A-F Not Used Not Used (Yes / No)

* = Detector Unique
Nomal Status: /

Digita! Display updating once/second: Yes / No)

NO Alarm indicators lit (Yes / No)

Bargraph display is green (Yes / No)
Performed by: M /é.oA((' Date:_ [O7"30-07 —

Q.A. review by

Date:_ //J L;[ o

ENGINEERING C LA anlr— DATE /o-/o~ o7
MANUFACTURING { L/ U o DATE /0-/0-92—
QUALITY ASSURANCE K/j/%f_ ] DATE /o ~/# -zoo1.

DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MIANAGEMENT 10/9/02 INTERFERENCE TEST PLAN;
956A-210
REV | ECO NO. RELEASED FOR |DOCCTRL | SHEeT |NO 058,343 SIZE
1 3065 PRCDUCTION 1of 1 ) PLN

G 1 /S
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Attachment 1 _ C@Ja,@f?f?p Eaps sin

EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER
Customer /é G#LE Customer P.0. No:_ 75 c0do 847/
S.0. No.: (57033 W.0. No.: _ N@
/-‘
TEST TYPE: PRE-TEST: POST TEST: /efMD" /
/ ?54"A '20/ -M /
Digital Display Updating? Z {Yes/No) 54, /0#L493
Bar Graph Updating? v/ {Yes/ No)
Check Source Operational? (Yes/ No) 7
Check Source Reading: 375 _mR/h DEJER .
-z/C
Set Point Values: E77A Zi
Switch Description: Value (897A-210 Detector): SN fooTh 2
Position; /
Cfiassrs s
0 High Alarm 2.50E0__mR/h ~(Yes / No)
1 Wam Alarm 1.00E0__mR/h . (Yes / No) 7786~ (A5
2 Resolving Time ~/-38E-6 minutes (Yes / No)
3 Analog Full Scale 1.00E3_mR/h Yes / No) B
4 Overrange Limit 1.00E3__mR/h ;2 (Yes/No) -===i¥
5 Conversion constant, y ¢z 3 1-00EC_mR/h “(Yes/No) _s/s57023A 2
6 Not Used 2077 p—Not Used Z(Yes/No)
7 Analog Low Scale Value © 1.00E-2_mR/ (Yes/No) W 0708
8 Calibrate Mode/Timer 6.00E1__seconds_ es / No)
9 Underrange Limit 1.00E-2_mR/h ;?(Yes/No) p ppo"
A-F Not Used Not Used (Yes/ No) Q/ 5
| o e T
. _ ol .
= Detector Unique 2 M7 %\/
Normal Status: /
Digital Display updating once/second: "_(Yes/ No)
NO Alam indicators lit ‘ (Yes/ No)
Bargraph display is green ’ (Yes/ No)
7 Performed by: 4 Wﬂf Date:/C~30-02
Q.A. review by: @ M Date:__] )Sg T
|
L
| ENGINEERING . CLUanl— DATE /fe-/o~ o7 __
MANUFACTURING AN DATE /0-/0-¢2—
QUALITY ASSURANCE & _47 »7 P DATE /2 -/¢ ~zootL
g DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV [ ECONO. | RELEASEDFOR |DOCCTRL| SHEer |[NO SIZE
958.343
1 3065 PRODUCTION 1of1 PLN

o 2418



5 Attachment 1 _ %A/,@ Emssors — [“"/ ﬁe“‘é

¥ EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

Customer /Q GrE Customer P.0. No;_ 72 0050 847/
S.0. No.: /57033 W.0. No.: N[A
TEST TYPE: PRE-TEST:_1/ _ POSTTEST: . Rrost7 -

F5LA -2o (- 1]
Digital Display Updating? (Yes/ No) S 107LY3
Bar Graph Updating? (Yes
Check Source Opetrational? —~_(Yes/ No)
Check Source Reading: 36.% mRMh DETER
Set Point Values: eTIA é'/n ﬁ
Switch Description: Value (897A-210 Detector): S [ooFl
Position:

Chnssrs?

0 HighNarm———2£8EB_—_mRih—v4(¥es~/—No) 80~ (-5
1 Wam Alam 1.00E0_mR/h Yes/No) 7788~ 1A-L
2 Resolving Time *[-38E- & minutes (Yes / No)
3 Analog Full Scale 1.00E3__mR/h (Yes / No) - va
4 Overrange Limit 1.00E3__mR/h (Yes/No) -—Sulos Syl
5 Conversion constant, 4 ¢ 3 1.00E0._mRA/h (Yes /No) _s/57033/ Z
6 Not Used .81 % % Not Used /(Yes INO) " ang
7 Analog Low Scale Value 1.00E-2_mRh___ « /(Yes/No) N/
8 Calibrate Mode/Timer 6.00E1__seconds_ (Yes/ No)
9 - Underrange Limit 1,00E-2 _mR/h Yes/No)
A-F Not Used Not Used (Yes/No)  zofz —

/oo/(HZ_’

* = Detector Unique

Nomnal Status: /
Digital Display updating once/second: %{Yes / No)
(

NO Alarm indicators lit Yes / No)
Bargraph display Is green (Yes/ No)

Performed by: ///&’c&éﬁ/ Date;_ (0~ 36-0C¢

Q.A. review by: @ s\/jﬂ%‘ Date: (‘, M L 0 =

)
ENGINEERING N, . (LAhan— DATE /o-/o~ 57
MANUFACTURING C 7l ol DATE /0-/0-02_
QUALITY ASSURANCE W DATE /e -/# -zowo
DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. RELEASED FOR | DOCCTRL| SHEET |NO sizE
958.343
1 3065 PRODUCTION 1of1 PLN
75 5418

SRR ]
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4403491927

Attachment 1 ,-/«5;//\7;,0 Lnssprs

EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

INOVISION

Customer IQ GrE Gustomer P.0, No:_ 45 oo 847/
S.0. No.: /57033 W.0.No.: // Né‘.
TEST TYPE: PRE-TEST: POST TEST: KenooeT -
F54A 2of-M/[
Digital Display Updating? es/No) s f07¢973
Bar Graph Updating? (Yes/ No)
Check Source Operational? [ (Yes/ No) —_
Check Saurce Reading: Fo.4 mR/h DETES K :
ol —_ =0
Set Point Values: ETIA- 2/
Swilch Description: Value (897A-210 Detector): S (ool 2
Position:
] High Al 2.50E0__mR/h v (Yes / No) ps=ee:
igh Alarm . _m Yes / No
1 Wam Alarm 1.00E0__mR/h / A¥es / No) 7780~ (A-5
2 Resolving Time *[-38E-6 minutes (Yes / No)
3 Analog Full Scale 1.00E3_mR/h es / No) -
4 Overrange Limit 1.00E3__mR/h {Yes / No) ’("“(65}‘//&»’&
5 Conversion constant, 2. 3 1.00EQ._mR/h (Yes/No) s/57032AZ
6 Not Used 281c ot Used es / No) Y905
7 Analog Low Scale Value ~  1.00E-2_mR/h (Yes/ No) K 10
8 ---—Calibrate Mode/Timer -6.00E1zseconds__« / (Yes/ No)
9 Underrange Limit 1.00E-2 _mR/h ‘ AYes/No) Bo H2= —
A-F Not Used Not Used (Yes / No)
/‘D:ﬁKP/ 2
* = Detector Unique
g
Normal Status: / N
Digital Display updating once/second: AAYes / No) 4/0"" 7?
NO Alarm indicators lit AYes / No) /~ A/VL_/
(Yes / No)

Bargraph display is green

Performed by: ' WK Date; /0 — 3®-07 7
Q.A.Teview by: @W Date: | 1) ot J v &

-/
ENGINEERING ., . LAzl DATE /o-/o- 57
MANUFACTURING NZE W DATE /o-70-02_
QUALITY ASSURANCE WM DATE /o -/ -zoet
-7 ~ [ DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECO NO. RELEASED FOR | DOCCTRL| SHEeET [No SIze
958.343
1 3065 PRODUCTION 10f1 PLN

2 B



INOVISION

M. QOO

4403491927 11/U4/0Z VL A4pm

EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

KRG+ E

Attachment 1 — /(r:DtFTED Fussiors - /{téf

e

Customer P.O. No:_ 45 coce 847/

Customer
S.0. No.: /57033 W.0. No.: N/A
TEST TYPE: PRE-TEST:_/_  POSTTEST: KerostT -

I5A-2of-M/
Digital Display Updating? ‘é . (Yes/No) 54 s04¢ 43
Bar Graph Updating? Z(Yes/No)
Check Source Operational? (Yes / No) LT -
Check Source Reading: 374 DR

ﬂa - O
Set Point Values: ETIA- 2/
Switch Description: Value (897A-210 Detector): S (poJl
Paosition:
: Cfpsses:
0 High Alarm 2.50E0__mR/M Yes / No) /A -5
1 Wamn Alamn 1,00E0__mR/h es/No)y  77BO- 1A=L
2 Resolving Time */38E-6 minutes__ .~ AYes/ No)
3 Analog Full Scale 1.00E3_mR/h AYes ! No) - va
4 Overrange Limit 1.00E3__mR/ es / No) Sees Syt mz
5 Conversion constant,, F-32 3-00EQ.__mR/h es/No) /570324
6 Not Used 2.51E #—Not Used Z (Yes/No) — .
7 Analog Low Scale Value = 1.00E-2_mR/h (Yes/ No) W 10
8 Calibrate Mode/Timer 6.00E1__seconds_ Yes / No)
9 Underrange Limit 1.00E-2 _mR/Mh Yes/ No
A-F Not Used Not Used (Yes / No) ,.D[//E
_ Gt

* = Detector Unique

Normal Status:
Digital Display updat
NO Alam indicators

Bargraph display is green

ing once/second:
lit

/ff(YESI No)
(Yes/ No)
(Yes/ No)

y/f&-oﬁéa/ Date:__( O - 30— L _

Performed by:
Q.A. review by: QQ\A/V;)\ ____Date: [K\"‘) o=
el
ENGINEERING N, . (LA DATE /fo-/o- o7
MANUFACTURING LAy DATE /0-/0-02—
QUALITY ASSURANCE & 47 ~7 = DATE /o -/# -zast.
-7 ~ | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
- 956A-210
REV | ECONO. RELEASED FOR | DOCCTRL| SHEET |No SIZE
958.343
1 3065 PRODUCTION 10f1 PLN
ce 5412




4403481927

INOVISION

F. ©Qar

11/04/02 ©1l:14pm

Attachment 1 — 1491\/[50 Emggp}f - //(7//

EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER ~ /RE/ f7
> I p— -
Customer /Q G7E Customer P.0. No:_ 75 o030 547/
S.0. No.: /(57033 W.0. No.: v/
TEST TYPE: PRE-TEST: POST TEST: Kerost7
S T5LA 2o/~ [
Digital Display Updating? . (Yes/No) 3/, 04493
Bar Graph Updating? (Yes/ No)
Check Source Operational? (Yes / No) -
Check Source Reading: 224 mRh DETEAA..
?IA— 2/O
Set Point Values: E774- 24
Switch Description: Value (897A-210 Detector): S [poTl 2
Position:
N 2 hssS:
0 High Alamm 2.50E0__mR/h " (Yes / No) ‘T”B fom (A5
1 Wam Alam 1.00E0__mR/h (Yes/No)y 7780~ (A-£
2 Resolving Time *[-38E- 6 minutes es / No)
3 Analog Full Scale 1.00E3_mR/Mh___ ¢ géYes / No) ws rorexal.
4 Overrange Limit 1.00E3_mR/h____ ¢~ (Yes/ No) e
5 Conversion constant,.4 ¢~ 3 +.00EQ._mR/h Yes/No) _«/57033AZ
6 Not Used 4,’»'5 Not Used /{Y es/ No) oY TOE
7 _Analog Low Scale Value ' 1.00E-2_mR/h__ +”/(Yes/No) K /077
8 Calibrate Mode/Timer 6.00E1__seconds_ ‘ Z(Yes / No)
9 Underrange Limit 1.00E-2_mR/h Yes / No) sz
A-F Not Used Not Used (Yes/ No) _le f/?;
* = Detector Unique % 7
Normal Status: / I /é/\ﬁ;
Digital Display updating once/second: (Yes / No) 7. J /'6
NO Alarm indicators It (Yes / No) ¢ f A,,/\-
Bargraph display is green (Yes / No)

/ﬂwf

4

Date: /®-30-O7

Performed by:
~ Q.A. review by: 07 pate: ) —- -2 1
M/
ENGINEERING N, . (LUl — .. | DATE fozfo-57
MANUFACTURING R e DATE /o0-j0-02
QUALITY ASSURANCE £ &7 =7 =~ DATE /7 -/¢ ~ZoeL
> > | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/8/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASEDFOR |DOCCTRL| sHEeT |No SIZE
958,343
1 3065 PRODUCTION 10f1 PLN
o L A8
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4403491927 11/7V4/70Z VL:li4pm  r.

INOVISION

Attachment1 __ /40/ Aler 5’(/5([@’7[3/

EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER
"2 ———
Customer /Q G7E Customer P.0. No:_ 45 0000847/
S.0. No.: /57033 . W.0. No.: N/A
_—
TEST TYPE: PRE-TEST: / POST TEST: ’@’W /-
, 754A 2o(-M [
Digital Display Updating? _%(Yes/ No) B4 /074493
Bar Graph Updating? _7[-(Yes/ 0)
Check Source Operational? — 2 __(Yes/No) T 7- _
Check Source Reading: _Jé.2- mRm DE(EATK
Set Point Values: eTIA Zi
Switch Description: Value (897A-210 Detector): S/ [poF6L
Position;
0 High Al 2.50E0_mAth___/ /(Yes/No) sz
igh Alarm m Z(Yes/No ,
1 Wam Alam 1.00E0__mR/h (Yes/ No) 77806~ (A-5
2 Resolving Time */.38E-6 minutes (Yes/No)
3 Analog Full Scale 1.00E3__mR/h “(Yes / No) . e
4 Overrange Limit 1.00E3_mR/h Yes / No) ’(’}‘?a‘:”"’”‘g&&
5 Conversion constant . ¢ - 3 1.00E0._mR/h (Yes/No) </57032AZ
6 Not Used -9 % ~Not Used (Yes / No) Y708
7 Analog Low Scale Value 1.00E-2_mR/h (Yes/No) I 1577
8 . _Calibrate Mode/Timer 6.00E1___seconds_ Yes/ No)
9 Underrange Limit 1.00E-2 _mR/h (Yes/Na) Jofitle —
A-F Not Used Not Used (Yes/ No) _
_ 2o/ Hfz
* = Detector Unigue
| Nommal Status: /
Digital Display updating once/second: Z (Yes/ No)
NO Alarm indicators lit Z (Yes/ No)
Bargraph display is green (Yes / No)
Performed by: Lﬂa/ﬁ/ Date:__/0—30-07
J —Q:Areview by: O() ,\1/7/1/{;%\ Date:_ ) \ "1/
Pali
ENGINEERING _——, . (LS anfr— DATE /fo-/o- 57
"} MANUFACTURING =~ =~ U e~ DATE /0-/0-02_
QUALITY ASSURANCE @/M. DATE /¢ -/¢ -zootL
~ ~ | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
\ 956A-210
REV | ECONO. | RELEASED FOR |DOCCTRL| SHEET |[NO 058.943 size
1 3065 PRODUCTION 1of 1 o PLN

o 7418




-
Attachment 1 .— lgm x ! £0 iscf%&ﬁi — [t~
EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER ﬁef@
Customer IQ GrE Customer P.0. No:_ 45 00co 847/
S.0. No.: /57033 W.0.No.: _/ Nﬁ \
|| TesTTves PRE-TEST: POST TEST; frosd] -
B} / TELA Zof-M /
i Digital Display Updating? ~ AYes/No) 54, j0%LY3
Bar Graph Updating? (Yes / No)
Check Source Operational? (Yes/ No) _
Check Source Reading: 35.¢_mR/Mh DETETR :
= - ‘o)
Set Point Values: eTiA Zi
Switch Description: Value (897A-210 Detector): 4/ (0Tl E
Position:
Cfnssis:
0 High Alarm 2.50E0__mR/h '/(Yes / No) Om (A5
! 1 Wam Alam 1.00E0_mRM__// (Yes/No) 778 -3
2 Resolving Time */-38E-6 minutes Yes / No) 1
3 Analog Full Scale 1.00E3__mR/h (Yes / No) -
4 Overrange Limit 1.00E3_mR/_ ¥ Z(Yes/No) —e*osuks S
5 Conversion constant 1€-~3 1.00EQ _mR/h (Yes/No) _s/57033A Z
6 Not Used 2915 p—Not Used AYes/No) T " ooz
7 Analog Low Scale Value ' 1.00E-2_mR/h '§4(YES INo) /1
B8 Calibrate Mode/Timer 6.00E1__seconds_ £Yes/ No)
9 Underrange Limit - -1.00E-2 _mR/h £Yes / No) f{
A-F Not Used Not Used (Yes / No) (© k &
~ 2oMH2

* = Detector Unique

Normal Status: % o
Digital Display updating once/second: Yes / No) % !
NO Alarm indicators it {Yes / No) e pr—""

Bargraph display is green (Yes / No)

Performed by: ﬁ/ég/%)/ Date:_ /O™50-°7 .

7

Q.A. review by: O‘OQ)\“/?/W'Q ) Date: 1 R ‘{ —~ -

palyd
ENGINEERING N, . (L LNanr— DATE Jo-Jo~ 57
MANUFACTURING AN DATE /0-/0-02—
JQUALITYASSURANGE £ 457 27 = DATE /¢ ~/# -zoosL.
T - DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MIANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECO NO. RELEASED FOR |DOCCTRL{ SHEET |NO SIZE
958.343
1 3065 PRODUCTION 10f1 PLN
0 %o 15

e R




11/04/02 V1l:14pm F. VIV

OINTED
Attachment 1 52,—(’”55'1 i /7 Z l
' HGH REQUESS
EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER
Customer ,@,"éf{/&‘/uﬁfd Customer P.0. No_ 45 coco 867/
S.0. No.: (57053 W.0. No.: MA
. . . Y 2V ey
TEST TYPE: PRE-TEST; v POSTTEST: SeSenpiery
. Digital Display Updating? V£S5~ (Yes/ No) ZoMAz —
Bar Graph Updating? Ve (Yes/ No) \ ¢
Check Source Operational? YES (Yes/No)
Check Source Reading: 367  mRMh
Set Point Values: |
Switch Description: Value (897A-210 Detector):
Position:
0 High Alarm 2.50E0/MR/M__VES _(Yes / No)
1 Wam Alarm 1.00E0,ZmR/h__YES (Yes/ No)
2 Resolving Time * 4 28~(minutes_Yes (Yes / No) #
3 Analog Full Scale ;s L00E3/MR/M___YES (Yes/ No)
4 Overrange Limit <350 *1 00E3 /mRM_YZS (Yes / No)
5 Conversion constant '3 9742.00E0. MR/M__YES (Yes/ No)
6 Not Used NotUsed____ #74 __ (Yes/No)
7 Analog Low Scale Value 1.00E-2uAR/M__YES (Yes/ No)
8 - - —Calibrate Mode/Timer -6.00E1seconds_Y2S (Yes/ No)
9 Underrange Limit 1.00E-2_mR/h_YES (Yes/No)
A-F Not Used NotUsed____A%/s _ (Yes/ No) '[
* = Detector Unique
Normmal Status: <
Digital Display updating once/second: YE- (Yes/No)
NO Alarm indicators it Y3 (Yes/ No)
Bargraph display is green YES (Yes/No)
Performed by: g (v oo \ Date: 20/t o
~ Q.A.review by: @ W Date: 1~ 4 e
-/
ENGINEERING N, . (L DATE fo~/fo~ 57 |
MANUFACTURING L)oo DATE /0-/0-02— 4
QUALITY ASSURANCE £ DATE /o ~/# -ZowsL.
= | DATE TITLE ELECTROMAGNETIC
L SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
. 956A-210
REV | ECONO. | RELEASEDFOR |DOCCTRL| SHEET |NO 958.343 SiZE
1 3065 PRODUCTION 10f1 ’ PLN

7 G.7/%



11/04/02 ©G1:14pm P. 011

INOVISION 4403491827
,@wmﬁO
Attachment 1 - o775, /77 L 7
HIGH [REQUCY
EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER
Customer __ &4 ’5,/4 oA Customer P.0. No:_4/5 oco0 8¢/
S.0. No.: (57035 W.0. No.: A
0S5~ \er. £2.
TEST TYPE: PRE-TEST: POSTTEST: o/ T
RAPI1ATEY SSER ,M Ie1my
Digital Display Updating? YZS  (Yes/No)
Bar Graph Updating? (Yes / No)
Check Source Operational? (Yes / No)
Check Source Reading: 15 Z mR/h
Set Point Values: I@Hz
Switch Description: Value (897A-210 Detector): soM”
Position: YA
0 High Alarm 2.50E0/TpR/M___YES (Yes/ No)
1 Wam Alarm 1 O0E0_vMmR/h___ ¥ZJS (Yes/ No) :
| 2 Resolving ‘Time * 1386 jzmutes z&’f (Yes / No) ] 4
3 Analog Full Scale 1 .00E3 S (Yes / No) A0y
4 Overrange Limit 1.00E3_AMR/h (Yes / No) el
5 Conversion constant 2#%€-3 +:00E0_/MR/M__YES (Yes/ No) f oo, of
6 Not Used Not Used (Yes / No) e it!
7 Analog Low Scale Value 1. ooe-zﬁn/h %3(%5 / No) cﬁcf‘ oV
8 Calibrate Mode/Timer 6.00E1v seconds_ % . (Yes / No) P
9 Undemange Limit 1.00E-2 vinR/h (Yes / No) !
A-F Not Used Not Used_ B~ (Yes/ No)
* = Detector Unique
Nomnal Status:
1 Digital Display updating once/second: VC {(Yes / No)
NO Alarm indicators lit —_Yeo (Yes/ No)
Bargraph display is green Z 3 (Yes/ No)
2 s |
Performed by: | Date: WA NA 2y
Q.A. review by: Q) \md-\\ Date: / ) “0\4 - U2
) !
ENGINEERING ce—e~ =~ -~ LA | DATE- fo~fo- 22 -
MANUFACTURING AW DATE /o0-/0-62-
QUALITY ASSURANCE £ &7 DATE /o ~/¢ -Zowt
> '%“{(_ DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. RELEASED FOR |DOCCTRL| SHEET |NO. SIZE
958,343
1 3065 PRODUCTION 10f1 PLN
Ar in 10




11/04/02 ©Q1:14pm P. 012

INOVISION 4403491927

Attachment 1 - %%-; j}&%’ /gi

EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

Customer IQ GrE Customer P.0. No:_ 45 oot 84,7/

8.0. No.: /57033 s W.0. No.: Né‘\

TEST TYPE: PRE-TEST: . POSTTEST: /@ ACoeT -
752A-2o(-M]

— & (Yes/No) 84 so¥s49=

Digital Display Updating?
—+~___(Yes/No)

Bar Graph Updating?

Check Source Operational? “— _(Yes/No)
Check Source Reading: 2.4 X1eqmR/h DETEA K.
Set Point Values: b hn- 2
Switch Description: Value (897A-210 Detector): S oolh E
Position:
CYnsses:
0 High Alarm 2.50E0__mR/h . (Yes/ No)
1 Wam Alarm 1.00E0__mA/h (Yes/No)  77B0-IA-5
2 Resolving Time *[-38E-6 minutes ;z (Yes/ No)
3 Analog Full Scale 1.00E3__mR/h :(Yes / No) - Va
4 Overrange Limit 1.00E3__mR/h o/ (Yes/No) -~Sc=es
5 Conversion constant 41¢-3 3-00EQ__mA/h < AYes/No) /5703342
6 Not Used %915 5 Not Used Z (Yes/No) — o0z
7 __ . _Analog Low Scale Value = . 1.00E-2_mR/h /{Yes/No) W /O
8 Calibrate Mode/Timer 6.00E1__seconds_ (Yes/ No)
9 Underrange Limit 1.00E-2 _mR/h s(Yes/ No)
A-F Not Used Not Used (Yes/ No)
h * = Detector Unique ' A

Normmal Status: //

Digital Display updating once/second: (Yes/ No)

NO Alarm indicators lit v~ (Yes/No)

- Bargraph display is green « _(Yes/No)

Performed by:&/% : { Date:__/» —3 /- 20—~

"V//I/" \
Q.A. review by: q M Date: ))-M—v=2__

N/
eVl
ENGINEERING N, . (Lhan— DATE /o-/0- 57
MANUFACTURING s e DATE /o-/0-01..
QUALITYASSURANCE & 57 7 = DATE /2 -/ -zoo1.
- - DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEM ENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECO NO. RELEASEDFOR |DOCCTRL| sSHEeT |No SIZE
958.343
1 3065 PRODUCTION 1of 1 PLN
27 114 1%




INOVISION 4403491827

11/04/02 ©Ol:14pm P. 013

Nomal Status:

NO Alarm indicators lit
Bargraph display is green

Performed by%

Digital Display updating once/second:

Attachment 1 - ﬂ WOVSED 5;07’//\3, \\/&

EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

Customer /Q GrE Customer P.O, No:_ 45 000347/

S.0. No.: /57033 W.0. No.: _ Néﬁ

TEST TYPE: PRE-TEST: POST TEST; Rerooi7 -
75EA-2of-HM/

Digital Display Updating? l/ — UV __(Yes/No) 34 j0#¢43

Bar Graph Updating? «/__(Yes/No)

Check Source Operational? __(Yes/No) —

Check Source Reading: 9¢Z 367 _mR/h DETEAR

2 - -)

Set Point Values: ETIA- 24

Switch Description: Value (897A-210 Detectar): S o076 B

Position: .

0 High Al 2.50E0 R/h \// Yes / No) it

igh Alarm . __m AYes/No .

1 Wam Alam 1.00E0__mRvh (Yes/No)  778L-(A-5

2 Resolving Time */-38E-6 minutes Yes / No)

3 Analog Full Scale 1.00E3__mR/h (Yes / No) - £

4 Overrange Limit 1.00E3__mR/ (Yes/Ng) -SekosSuhess

5 Conversion constant 1€ 3 1.00EQ _mR/h v /(Yes / No) _s/57032A Z

6 Not Used 2. pvwot Used LpvesINo) " g e

7 Analog Low Scale Value 1.00E-2_ mRM_____</ (Yes/No) M/

8 Calibrate Mode/Timer 6.00E1__seconds_. Yes / No)

9 Underrange Limit 1.00E-2 _mR/h 4(Yes / Na)

A-F Not Used Not Used (Yes / No) /\Pgﬁ

! * = Detector Unique ’ A‘)

/ (Yes / No)
(Yes / No)
¢ _(Yes/ No)

Date: /o - 3/~ Lo—

Q.A. review by: ﬂ W

Date: )/ — = 8=

M/
ENGINEERING ., .  (LYarl— DATE /o-/o- >7__
MANUFACTURING JLNZA WS DATE /0-/0-02_
QUALITY ASSURANCE £ 47, DATE /o -/¢ -zcot
Ed '%.{4’ DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210

REV | ECONO. | RELEASEDFOR |[DOCCTRL| SHEeT [|WNo 055,343 ' SIZE

1 3065 PRODUCTION 10f1 ) PLN

bro2 o 1K




4403481927 11/24/02 Ql:14pm P. @14
14

Attachment 1 -~5ﬂ,€éf

EMURFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

- INOVISION

Customer IQ GFF Custamer P.0. No:_ A5 0003847/

S.0. No.: /57033 W.0. No.: J\//A

TEST TYPE: PRE-TEST__/ _POST TEST; KeroT
V54A ~2(- 1]

Digital Display Updating? n/ _(Yes/No) 34 /07443

Bar Graph Updating? /_(Yes/ No)
Check Source Operational? : ,4 (Yes/ No) —
Check Source Reading: Z7% __mR/h DETEAL :
> 2 IO
I Set Point Values: ETIA- 2/

Switch Description: Value (897A-210 Detector): SN (00Tl
Position:
0 High Al 2.50E0_mR/h____+/ {Yes/Na) =

igh Alarm . _m _{Yes{No .
1 Wam Alam 1.00E0_mRh__ /7 (Yes/No),  77B&=/A-5
2 Resolving Time */-38E-5 minutes Z(Yes / No)
3 Analog Full Scale 1.00E3__mR/h (Yes/No)  __ , 5 ppresil
4 Overrange Limit 1.00E3__mR/M Z(Yes/No) =
5 Conversion constant6.7 g£-3 1.00E0._mR/h (Yes/No) _</57032A2
6 Not Used 2977 pr—Not Used__ (Yes / No) TR |
7 Analog Low Scale Value 1.00E-2_mR/___//(Yes/No) W /B7T!
8 Calibrate Mode/Timer 6.00E1__seconds_ Yes / No)
9 Underrange Limit 1.00E-2 _mR/h g z-(Yes /No) .
A-F Not Used Not Used (Yes / No)

* = Detector Unique

Nomal Status: /
Digital Display updating once/second: é AYes/ No)

NO Alam indicators lit (Yes / No)
-Bargraph display is green (Yes/ No)
Performed by: ﬁ'&@’ Date:_/0 /702
Y AR {
o ) - U o Y B
Q.A. review by: ﬂ w' Date:__ ! ) 0y -0
Y ¥ S
L
| ENGINEERING ., . Lharlr— DATE fo-fo~ 52
MANUFACTURING P ZA o DATE /0-/0-02_
QUALITY ASSURANCE £ &7 =7 = DATE /7 ~/# -Zoot
> | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASED FOR |DOCCTRL| SHEET [No 658.943 SIZE
1 3065 PRODUCTION 10f1 ] PLN
AZ’ :2.#/ /2
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Attachment1 — _j”/é‘ézf
EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

* = Detector Unique

Nomnal Status:

Digital Display updating once/second:

NO Alarm indicators it
_ Bargraph display is green

Customer ﬁ GFE Custamer P.O. No:__ 75 ooco 347/
S.0.No.: (57033 W.0. No.: Néﬁ
TEST TYPE: PRE-TEST; POST TEST: Aoy -

/. I5LA2of-M /
Digital Display Updating? ZAYes/No) 34, j0#443
Bar Graph Updating? Z (Yes/ No)
Check Source Operational? (Yes/ No) Fog -
Check Source Reading: Z7. 7 _mRh DETEAR :
Set Point Values: _ h- 2l
Switch Description: Value (897A-210 Detector): S [poTl 2
Position: i

/71/6575:

0 High Alarm 2.50E0__mR/h / -(Yes / No) A A5
1 Wam Alarm 1,00E0__mR/h /(Yes/No) 7780~ IA-£
2 Resolving Time *£38E-6 minutes__/ (Yes / No)
3 Analog Full Scale 1.00E3_mR/h (Yes / No) s .55 et
4 Overrangs Limit 1.00E3_mR/h v (Yes/No) -S#e==
5 Conversion constant 1¢~2 400E0__mR/h /(4 Yes/No) £/57033AZ
6 Not Used /;"6 ~ pr—Not Used (Yes / No) Y908
7 Analog Low Scale Value = 1.00E-2_mRh___ 7 (Yes/No) A /O
8 Calibrate Mode/Timer 6.00E1__seconds_ es/ No)
9 Underrange Limit 1.00E-2 _mR/h (Yes/ No)
A-F Not Used Not Used ~__ (Yes/No)

5// H
/‘é
, s / N WIW; ’./
é (ng / Ng; Vol
“ __(Yes/No)

Date: /o~/7—02 .

Performed by:

Q.A. review by: (DQ\

M\ Date: A

M/
ENGINEERING . . (LAhanlr— DATE /fo~jo~ 57
MANUFACTURING LA o DATE /o0-/0-02_
QUALITY ASSURANCE W’&/_ DATE /2 ~/¢ ~zoot
- ~ | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASEDFOR | DOCCTRL| SHEET | Vo SIZE
958.343
1 3065 PRODUCTION 10f 1 PLN

A A1
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11/94/0V2 Vl:l4pm Fr. V1L

INOVISION
Attach —_ 77 73
"M —fasT Trans/ N
EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER
> —_— -
Customer IQ G 7L Customer P.0. No;_ 5 c0co 847/
S.0. No.: /57033 Z W.0O. No.: N'//L
TEST TYPE: PRE-TEST; POST TEST; ReroseT .
. I5LA -2of-p
Digital Display Updating? o (YesING 5 j00922
Bar Graph Updating? v/ (Yes / No)
_— .
Check Source Operational? (Yes/ Na) DETET o -

Check Source Reading:

27:4 __mR/h
ETTA- 2/C

Set Point Values: .
Switch Description: Value (897A-210 Detector): SN (poTl 2
Position:
' Cassus:
0 High Alarm 2.5050_mRm___ " gves/ No) A5
1 Wam Alam 1.00E0__mR/h ,Z (Yes/No)  778L-IA-£
2 Resolving Time */-38E-5 minutes é (Yes/No)
3 Analog Full Scale 1.00E3__mR/Mh (Yes/ No) - Va
4 Overrange Limit 1.00E3__mR/h Yes / No) Sulo e Sy
5 Canversion constant 47 £-3 1-00E0_mR/h Yes/No) s/s7032A2
6 Not Used 2-Y"" p—Not Used (Yes /No)
7 Analog Low Scale Value = 1.00E-2_mR/h A(Yes/Na) & 104708
8 7 "Calibrate Mode/Timer 6.00E1__seconds_ Yes / No)
9 Underrange Limit 1.00E-2 _mR/n Yes / No)
A-F Not Used Not Used ¢~ _(Yes/No)
* = Detector Unique
Normal Status: /
Digital Display updating once/second: (Yes/No)
NO Alarm indicators lit :;é (Yes/ No)
Bargraph display is green ¢ (Yes/No)
Perfarmed by: %@%/f Date:__ /0 ~7-0 {_
. =
Q.A. review by: Date:___1 | =T~
a4
ENGINEERING =, . CLYanl— DATE /o-/o~ 57
MANUFACTURING Lz P DATE /0-/0-02_ -
QUALITYASSURANCE & 47 7~ DATE /¢ ~/# -zawT
- " | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASEDFOR |DOCCTRL| SHeeT | Mo 058,343 size
1 3065 PRODUCTION 1of1 | PLN

2 154 IR




4493451927 11/04/02 ©1l:14pm P. 017

Attachment 1 /ﬁ,] 5//‘ % /\/j/E/\/T

EMVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

INOVISION

Customer ﬁ G7E Customer P.0. No:__ 45 oo 547/
S.0. No.: /(57033 W.O.No.: __/ /\/,/A
TEST TYPE: PRE-TEST; POST TEST: /@Wf

7547 -2of-M /[
Digital Display Updating? 7 Yes/No) 34 f04¢43
Bar Graph Updating? (Yes/ No)

Check Source Operational?

—(Yes/ No) .
Check Source Reading: 37 2 mR/h LETE R

STIA— 2 /O
Set Paint Values: ] E77h- 21
Switch Description: Value (897A-210 Detector): S fooh 2
Paosition:
0 High Al 2.50E0__mR/h /(v / No) s
igh Alarm 50E0__m es/No

1 Wam Alam 1.00E0_mRh___7AYes/No)  77/86-(A-5
2 Resolving Time */e38E-6 minutes es/ No)
3 Analog Full Scale 1.00E3__mR/ (Yes/ No) - Va
4 Overrange Limit 1.00E3__mR/h es/No) -SHbESyFED
5 Conversion constant, 4 . 3 1.00EQ._mR/h (Yes/No) _<s/57032AZ
6 Not Used ,;.,,6 - p—Not Used Yes / No) . Yo%
7 Analog Low Scale Value = 1.00E-2_mR/h g(Z (Yes/No) < /077
8 — -~ Calibrate Mode/Timer 6.00E1_seconds_ es / No)
9 Underrange Limit 1.00E-2 _mR/h (Yes/ No)
A-F Not Used Not Used (Yes / No) q

* = Detector Unique ) 9/ '
Normal Status: / /‘ﬁ’;ﬁ fes

Digital Display updating once/second: (Yes / No) A /W‘/

NO Alam indicators lit . (Yes/ No)

Bargraph display is green (Yes/ No)

Performed by: ﬂd_fy&/ __ Date: /© ”'/L/'* D7 -

7
T TTQIATTevView by: («70 w\ Date:_<-0—C
| | /)0 = '—f}/Z
|
|

M/
ENGINEERING N\, . (LAanr— DATE_/6-/o~ 57__
MANUFACTURING C A oo DATE /0-70-02_
QUALITY ASSURANCE Wr@ DATE /o ~/# ~zowt
- ~ | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASEDFOR |DOCCTRL| SHEET | NO SIZE
958,343
1 3065 PRODUCTION 1of1 PLN
2 e af 1€



EMI/RFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

Attachment1 . E ﬁ

D a— —
Customer /Q G 7 E Customer P.O. No:_ 45 coco 847/
S.0.No:: /57033 W.0. No.: N//L
TEST TYPE: PRE-TEST / POST TEST: /@‘Aowf
T5A 2o (-M/

Digital Display Updating?
Bar Graph Updating?

Check Source Operational? —
Check Source Reading: 371 _mRmh DEEAR :

> SEcoud 7, 27TA- 2/0
Set Point Values: « / E7Ih- 2/
Switch Description: Value (897A-210 Detector): S (poFl 2
Position:
0 High Al 2.50E0__mRm_ ¢ (Yes / No) M5

igh Alarm m es/No i

1 Wam Alamm 1.00E0_mRh__ V7 (Yes/No)y  7786-(A-5
2 Resolving Time */.38E-4 minutes (Yes / No)
3 Analog Full Scale 1.00E3__mRA/h " _(Yes/ No) - A
4 Overrange Limit 1.00E3_mA/h 7 (Yes/Ng) —Seoesuyheess
5 Conversion constant 1g~3 +-00E0_mR/ (Yes/No) s/57032A &
6 Not Used ¢r6 “ w—Not Used ¢ (Yes/ No) 908
7 Analog Low Scale Value =~ 1.00E-2_mR/Mh____ 4(Yes/ No) W 127
8 Calibrate Mode/Timer 6.00E1__seconds__.~ {Yes/ No)
9 Underrange Limit 1.00E-2 _mR/h (Yes/ No)
A-F Not Used Not Used / (Yes/ No)

* = Detector Unlque

Nomnal Status:

(Yes/ No) S 1oL Y3

1(%5/ 0)
— ¥ _(Yes/No)

/

Digital Display updating once/second: ._(Yes/No)
NO Alam indicators lit (Yes/ No)
Bargraph display is green (Yes/ Na)
Performed by: %/ sl Date;_ /21727 _
- .. Q.A. review by: (/27 Date:___} | "0\') —J=
)/
ENGINEERING —, . (L DATE /o=/o- >7__
MANUFACTURING ZAWr DATE /0-/0-02—
QUALITY ASSURANCE 2 27 DATE /7 -7+ -zowt.
i ~ | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECONO. | RELEASED FOR |DOCCTRL| SHEET |NO SIZE
958,343
1 3085 PRODUCTION 10f1 PLN
ve 17 18

T




Attachment 1

- £35D

EMUVRFI TEST DATA SHEET: 956A-201 DIGITAL RATEMETER

* = Detector Unique

= . .
Customer IQ GrE Customer P.0. No;_ 45 o= 847/
S.0. No.: 157037 W.0.No.: __ /2
TEST TYPE: PRE-TEST; POST TEST: x/ Reroo T

L ?5eA-2of-M/
Digital Display Updating? (Yes/No) 2/ s04¢423
Bar Graph Updating? v/ (Yes/ No)
Check Source Operational? (Yes/ No) ]
Check Source Reading: —27.8 _mR/ DETEA oL :
?7A- 2/0
Set Point Values: E7TA- 21
Switch Description: Value (897A-210 Detector): ) [poT7L 2
Paosition:
) CYfussys i
0 High Alarm 2.50E0__mR/h / (Yes / No) ’g A5
1 Wam Alam 1.00E0__mR/h “(Yes/No) 7786~ 1A-<
2 Resolving Time */.38E-6 minutes (Yes / No)
3 Analog Full Scale 1.00E3__mR/h -_(Yes / No) - va
4 Overrange Limit 1.00E3__mR/h (Yes/No) -Sebo=ufF MZ
5 Conversion constant -3 1.00EQ._mR/h £ (Yes/No) /570324
6 Not Used 9»67 £ ot Used / (Yes/No) - Y508
7 Analog Low Scale Value = 1.00E-2_mR/h v s (Yes/No) M /077
8 Calibrate Mode/Timer 6.00E1_seconds_ (Yes / No)
9 _ ______Underrange Limit - --1.00E-2 _mR/h </ (Yes/No)
A-F Not Used Not Used (Yes / No) /
[

Normal Status:

Performed by:

Digital Display updating once/second:
NO Alarm Indicators it
Bargraph display Is green

V4

Date:

e

(Yes/ No)
(Yes/ No)
(Yes/ No)

4

el

fo4-0r_

LI_ _ )/
ENGINEERING ., . (L anlr— DATE /o-/o~ o7
MANUFACTURING 4w DATE /0-/0-¢2—
QUALITY ASSURANCE £ 47 o7 = DATE /2 ~/# ~zoet_
- ~ | DATE TITLE ELECTROMAGNETIC
SYNCOR RADIATION MANAGEMENT 10/9/02 INTERFERENCE TEST PLAN,
956A-210
REV | ECO NO. RELEASEDFOR | DOCCTRL| SHEeT |[No SIZE
' a58.343
1 3065 PRODUCTION 10t PLN

7c (€ 4T




EMC TEST REPORT

Fora:

Digital Area Radiation Monitor

Manufacturer: Testing Laboratory:

~ Syncor Radiation Management ” F-Squared Laboratories
6045 Cochran Road 14333 Kinsman Road
Solon, Ohio 44139 Burton, Ohio 44021

The Digital Rate Me‘ter, Model Number 956A-201-M1, was tested to the following Standards and -
was found to be in compliance with the electromagnetic emissions and immunity requirements
outlined in this report. The testing commenced on October 14, 2002 and was completed on October

31,2002. V
Reference Standards

» EPRITR-102323-R1, 1997 edition: Guidelines for Electromagnetic Interference Testing and Power Plants
s MIL Standard 461D: Requirements for Control of Electromagnetic Interference Emissions and Susceptibility

s MIL Standard 462D: Test Method for Measurement of Electromagnetic Interference Characteristics
RE101:Radiated Emissions — 30Hz to 100kHz

RE102:Radlated Emissions — 100kHz to 1000MHz

CE101:Conducted Emissions ~ 30Hz to 50kHz

CE102:Conducted Emissions — S50Hz to 400 MHz

RS103: Radiated Immunity - 10kHz to 1600 MHz

e EN 61000-6-1:2001 —~ Generic Standards ~ Immunity for residential, Commercial and Light Industrial
Enviroameats. (Previously IEC Standard 801)

¢ EN 61000-4-2:1995 edition (IEC 801-2) - Electromagnetic Compatibility-Part 4: Testing and measurement
techniques ~ Section 2: Electrostatic discharge immunity test. _

= EN 61000-4-3:1995 edition (IEC 801-3) - Electromagnetic Compatibility-Part 4; Testing and measurement
techniques — Section 3: Radisted, radio-frequency, electromagnetic field immunity test.

+ EN 61000-4-4:1995 edition (IEC 801-4) - Electromagnetic Compatibility-Part 4: Testing and measurement
techniques — Section 4: Electrical Fast Transient/burst immunity test.

* EN 61000-4-5:1995 edition (IEC 801-5) - Electromagnetic Compatibility-Part 4: Testing and measurement

 techniques — Section 5: Surge Immunity test.

¢ EN 61000-4-6:1995 edition (IEC 801-6) - Electromagnetic Compatibility-Part 4; Testing and measurement

techniques — Section 6: Condicted Immunity test.

Evaluation Conducted by: Report R ed
[}
Frank GonZales Robert Pellizze
EMC Engineer Vice President
EMCO10 Rev.0 | Page 1 of 58
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002
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GENERAL REPORT SUMMARY
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7.0 EMC TEST EQUIPMENT

8.0 ELECTROSTATIC DISCHARGE TEST PROCEDURE

8.1 Electrostatic Discharge Test

8.2 Electrostatic Discharge Test Data Sheet

83 Photograph of Electrostatic Discharge Test

9.0 RADIATED IMMUNITY TEST PROCEDURE

9.1 Radiated Immunity Test

9.2 Radiated Immunity Test Data Sheet

9.3 Photograph of Radiated Immunity Test Setup

10.0 ELECTRICAL FAST TRANSIENT/BURST TEST PROCEDURE

10.1 Electrical Fast Transient/Burst Test

10.2 EFT Test Data Sheet
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11.3 Photograph of Surge Test Setup
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Client: Syncor Radiation Management

Model: 956A-201-M1

This electromagnetic emission and immunity test report was generated by F-Squared Laboratories. The
test report is based on testing performed by F-Squared Laboratories personnel according to the
measurement procedures described in the test specifications given below and in the Test Procedures

Report No.: CLE100202-01-01E
Date: October 31, 2002

GENERAL REPORT SUMMARY

section of this report.
SECTION TEST . RESULTS
8 Electrostatic Discharge Pass
9 Radiated Immunity Pass
10 Electrical Fast Transient Burst Pass
11 Power Surge Pass
12 Conducted Immunity Pass
13 Radiated Emissions Pass
14 Conducted Emissions Pass
EMCO10 Rev. 0 Page 3 of 58

Order Number: CLE100202-01




Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

1.0 ADMINISTRATIVE DATA
1.1 Management of Test Sample

The test sample was inventoried at the F-Squared facility and returned to Syncor Radiation
Management, according to the agreement between F-Squared Laboratories and the client.

1.2 Abbreviations and Acronyms
The following abbreviations and acronyms may be used in this document.

AM Amplitude Modulation

BCI Bulk Current Injection

CDN  Coupling/Decoupling Network

EFT Electrical Fast Transients

EMC  Electromagnetic Compatibility

EN European Norm

ESD Electrostatic Discharge

EUT Equipment Under Test

GRP Ground Reference Plane

HCP  Horizontal Coupling Plane

IEC International Electrotechnical Commission
kHz KiloHertz

LISN  Line Impedance Stabilization Network
MHz = MegaHertz

OATS Open Area Test Site

RF Radio Frequency

VCP  Vertical Coupling Plane

mR/h  Milli-Roentegens per Hour

EMCO010 Rev. 0 Page 4 of 58
Order Number: CLE100202-01
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

2.0 DESCRIPTION OF THE TEST CONFIGURATIONS
2.1 Performance Criteria

The following Performance Criteria is determined from the EPRI Standard EPRI TR-102323-R1.

MINIMUM .
SPECIFICATION | pr e FORMANCE CRITERIA-
EN 61000-4-2 B
EN 61000-4-3 A
EN 61000-4-4 B
EN 61000-4-5 B
EN 61000-4-6 A

Performance Criteria A: The apparatus shall continue to operate as intended both during and
after the test. No degradation of performance or loss of function is allowed below a performance
level specified by the manufacturer, when the apparatus is used as intended.

Performance Criteria B: The apparatus shall continue to operate as intended after the test. No
degradation of performance or loss of function is allowed below a performance level specified by
the manufacturer, when the apparatus is used as intended.

Performance Criteria C: Temporary loss of function is allowed, provided -the function is self-
recoverable or can be restored by the operation of the controls.

EMCO010 Rev. 0 Page 5 of 58
Order Number: CLE100202-01



Client: Syncor Radiation Management
Model: 956A-201-M1

Report No.: CLE100202-01-01E

3.0 LISTS OF EUT, ACCESSORIES AND TEST EQUIPMENT

3.1 Equipment Under Test (EUT):

Date: October 31, 2002

Device Manufacturer Model Number Serial Number
Digital Rate Meter Syocor Radiation 956A-201-M1 104643
anagement
3.2 Accessories (Support Equipment):
Device -~ Manufacturer Model Number
G-M Detector S iati 897A-210
yncor Radiation Management Ser. No. 100762
Surge Suppressor S Radiation M S157033A2
8¢ StPP yncor Radiation Management Ser. No. 104908
Rack Chassis Enclosure Syncor Radiation Management 948B-1A-5
Rate Meter Syncor Radiation Management 942A-200
Software Syncor Radiation Management Version 2.0
33 Cables:
Cable Function Length Shielded (Yes/No)
Interconnection Cable, P/N 50-100 78 feet Yes
120 VAC Power Cable 4 feet No
EMCO010 Rev. 0 Page 6 of 58
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7

-

e

-

Client: Syncor Radiation Management
Model: 956A-201-M1

4.0

5.0

6.0

Report No.: CLE100202-01-01E
Date: October 31, 2002

MODE OF OPERATION

The EUT was mounted in the rack chassis enclosure along with the “dummy” rate meter that was
used to occupy empty chassis enclosure space. The surge suppressor was mounted in the center
chassis opening and was connected to a 120 Volt AC, 60 Hz power source and operated in the on
mode. The ground conductor of the 50-100 interconnecting cable was grounded to earth ground.
Prior to each test, the detector check source was activated, the measurement value recorded, and
the channel set-points were verified. The alarm set-point was set to 1.0 mR/h and the High alarm
set-point was set to 2.5mR/h

METHOD OF MONITORING

The EUT was visually monitored via the equipment front panel displays. This included the High
and Low Alarm LED indicators, the digital display and the bar-graph display. The Fail LED was
also monitored for a Watchdog Timer time out, which would be indicative of a microprocessor
lock-up, or failure.

IMMUNITY PASS/FAIL CRITERIA

If the Fail LED illuminated, this was considered a degradation of performance. If the High or
Low Alarm LEDs illuminated, this was considered to be a degradation of performance. If the
radiation measurement increased above the Wam or High alarm set point, this was considered to
be a degradation of performance. If the channel set points changed, this was considered to be a
degradation of performance. If the EUT sut down, this was considered to be a degradation of
performance.

EMCO010 Rev. 0 Page 7 of 58
Order Number: CLE100202-01



Report No.: CLE100202-01-01E
Date: October 31, 2002

Client: Syncor Radiation Management
Model: 956A-201-M1

7.0 EMCTEST EQUIPMENT
Equipment Type Manufacturer Model ;:211 . (Il)all::)rDa:t(;n
Receiver Dynamic Sciences DSI-2020 604/002 07/26/03
Antenna 1 EMC Test Systems 3143 Biconilog 9603-1249 06/11/03
Antenna 2 EMC Test Systems 3143 Biconilog 9609-1306 07/10/03
Parallel Element EMCO 3107 2123 10/01/03
Antenna
Monopole Antenna AH Systems SAS-200/500-2 163 10/17/03
Loop Sensor Solar Electronics 7334-1 002302 10/16/03
ESD Gererator Haefely Trench PESD 1600 1600 01/17/03
Thermohygrometer Oakton 32230-80 001 03/25/03
Signal Analyzer Hewlett Packard 89410A 3416A02064 10/17/03
Spectrum Analyzer Hewlett Packard 8591A 3149A02546 02/19/03
Surge Generator EM Test VCS 500 21527 01/15/03
EFT Generator Haefely Trench PEFT Junior 83818 01/14/03
Signal Generator Giga-tronics 6061A 9618911 12/21/02
Oscilloscope Goldstar 08S-90206 5091208 05/06/03
Oscilloscope Tektronix TDS3052 B014540 11/14/02
Amplifier msm‘;’t‘g for SMX 100 1984-0796 Verified
Amplifier Pioneer GM-X962 BIPAIS0 | Verified
Injection Probe casher Custom F-130-1 184 10/24/03
Injection Probe Casher Custom F-120-9A 68 Verified
ommunications
LISN Cosher Custom | FCCLIN-50-250- 1 9600 08/11/03
Current Probe casher Custom F-14 40 10/24/03
Digital Volt Meter Goldstar DM-333 S70603404 05/06/03
Isolation Transformer Solar Electronics 6220-1A 01 Verified

EMCO010 Rev. 0
Order Number: CLE100202-01
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

8.0

8.1

ELECTROSTATIC DISCHARGE TEST PROCEDURE
Electrostatic Discharge Test (ESD)

The ESD gencrator and discharge gun were used to conduct the tests outlined below. The
waveform conforms to EN 61000-4-2:1995. This generator was used to simulated electrostatic
discharges to the EUT.

The EUT was placed on a non-conductive table 0.8 meter above the Ground Reference Plane
(GRP). The EUT was placed on a non-conductive material 0.5 mm above a horizontal coupling
plane (HCP) conforming to the dimensions of EN 61000-4-2:1995. The vertical coupling plane
was connected to the ground reference place through two 470 kOhm resistors.

During the test, three different methods were used to determine if the equipment was susceptible
to ESD: direct contact, air discharge and indirect discharge.

The direct contact method was used on all exposed conductive surfaces. Each point was
contacted 10 consecutive times in the positive polarity and 10 consecutive times in the negative
polarity with an electrostatic discharge from the ESD Gun.

The indirect discharge method was wed on one point of the horizontal coupling plane (HCP) and
to one point on the vertical coupling plane (VCP) located 10 cm from the edge of the EUT on all
four sides of the EUT.

The air discharge method was used on all exposed non-conductive materials. These materials
were scanned with the tip of the ESD gun. If the gun discharged at any point, 10 consecutive
discharges in both positive and negative polarities were then made to that point.
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

8.2  Electrostatic Discharge Test Data Sheet

Test Date: 10/14/02 Test Engineer: M. Gonzales
Standard: EN 61000-4-2:1995 Air Temperature: 202°C
Minimum Performance |B Relative Humidity: | 37%
Criteria:

Conductive Surfaces

Achieved
Discharge Point Level Method Performance | Pass/ Fail
" . Criteria
Vertical Coupling Plane — Right Side +8kV Contact A Pass
Vertical Coupling Plane — Left Side +8kV Contact A Pass
Vertical Coupling Plane — Front Side +8kV Contact A Pass
Vertical Coupling Plane — Back Side +8kV Contact A Pass
Horizontal Coupling Plane +8kV Contact A Pass
Conductive Surfaces +8kV Contact A Pass
Non-Conductive Surfaces
Achieved
Test Area Level Method Performance Pass / Fail
Criteria
Front Panel Display +15kV Alr A Pass

The EUT was scanned over the non-conductive surfaces with an ESD Gun.
Please refer to the photographs on pages 12-14 for details of actual test points.
“C” denotes a contact discharge point.

“A” denotes a point where a discharge was observed during a scan of a non-conductive surface.
Absence of any Air Discharge points indicate no arc was drawn through the insulated surfaces.
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31,2002

8.3 Photograph of the Electrostatic Discharge Test Setup

EMCO010 Rev. 0 Page 11 of 58
Order Number: CLE100202-01



Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Top View of the EUT During the Electrostatic Discharge Test
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31,2002

Back View of the EUT During the Electrostatic Discharge Test

EMCO010 Rev. 0 ; Page 13 of 58
Order Number: CLE100202-01



Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Front View of the EUT During the Electrostatic Discharge Test
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

9.0 RADIATED IMMUNITY TEST PROCEDURE
9.1 Radiated Immunity Test - 20 MHz to 1000 MHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on
a table located 0.8m above the floor of the chamber.

For frequencies between 20 MHz to 1000 MHz, a Biconilog Antenna was located 1 meter from
the EUT and was used to radiate RF energy at the EUT in both horizontal and vertical polarities.
The test setup conformed to figure 2 of EN 61000-4-3:1995 (IEC801-3).

The RF energy consisted of a signal that was stepped at 1% increments through the frequency
range of 20 MHz to 1000 MHz at a rate slower than the reaction time of the EUT. The signal
was 80% AM modulated with a 1 kHz sine wave and had a minimum calibrated field strength of
10.0 volts/meter at the surface of the EUT. The EUT was exposed to the RF energy on the Front
surfaces.
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

9.2  Radiated Immunity Test Data Sheet - 20 MHz to 1000 MHz

Test Date: 10/18/02 Test Engineer: F. Gonzales
Standard: EN 61000-4-3:1995 Air Temperature: 23.0°C
Minimum Performance A Relative Humidity: | 50%
Criteria: ‘
i . Minimum o
Side of EUT Antenna Frequency Calibrated Achieved .
Exposed to o e . Performance | Pass/Fail .
Polarization Range RF Field -
Antenna Criteria
. Strength
Front Horizontal 20 MHz to 1000 MHz 10.0 V/m A Pass
Front Vertical 20 MHz to 1000 MHz 10.0 V/m A Pass
EMCO010 Rev. 0 Page 16 of 58
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

9.3 Radiated Immunity Test - 10 kHz to 20 MHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on a
table located 0.8m above the floor of the chamber.

For frequencies between 10 kHz to 20 MHz, an HAntenna was positioned above and below the
EUT and was used to radiate RF energy at the EUT in the vertical polarity. The test setup
conformed to MIL-STD-462D, RS103.

The RF energy consisted of a signal that was stepped at 1% increments through the frequency
range of 10 kHz to 20 MHz at a rate slower than the reaction time of the EUT. The signal was
80% AM modulated with a 1 kHz sine wave and had a minimum calibrated field strength of 10.0
volts/meter at the surface of the EUT. The EUT was exposed to the RF energy on the Front
surfaces.
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Client: Syncor Radiation Management
Model: 956A-201-M1

Report No.: CLE100202-01-01E

9.4  Radiated Immunity Test Data Sheet - 10 kHz to 20 MHz

Date: October 31, 2002

Test Date: 10/30/02 Test Engineer: F. Gonzales
Standard: EN 61000-4-3:1995 Air Temperature: | 21.5°C
Minimum Performance A Relative Humidity: | 54%
Criteria:

. Minimum .
Side of EUT Antenna Frequency Calibrated Achieved .
Exposed to < e R Performance | Pass/Fail

Polarization Range RF Field o o
Antenna . Criteria .
v Strength
Front Vertical 10 kHz to 20 MHz 10.0 V/m A Pass

EMCO010 Rev. 0
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

9.5  Photographs of the Radiated Immunity Test Setup

Radiated Immunity Test Setup: Front View — H Antenna
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Radiated Immunity Test Setup: Front View — Biconilog
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

AN

10.0 ELECTRICAL FAST TRANSIENT/BURST TEST PROCEDURE

10.1 Electrical Fast Transient/Burst Test
The Electrical Fast Transient Burst generator was used to conduct the tests outlined below. The
waveform conforms to EN 61000-4-4:1995. This generator was used to simulate RF energy
coupled onto power and data cables from switches, relays, motors, and any other device that
could produce a voltage “spike.”
During the testing, the product was placed on a 0.8-meter high non-conductive table. The setup
conformed to EN 61000-4-4:1995, figure 7. The transient energy (as defined in EN 61000-4-
4:1995) was coupled to the cables under test at various levels and polarities as defined by the
standard. (Refer to the test data sheet for the details of this test.)
During the test, all data cables that may have a practical length greater than 3.0 meters, and all
power mains cables were tested as outlined below.
Data Line
The transient energy was coupled through a capacitive coupling clamp from the EFT generator to
the data line.
AC Mains
The transient energy was coupled through the EFT generator coupling/decoupling network to
each conductor of the power mains cable with respect to ground.
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Client: Syncor Radiation Management

Model: 956A-201-M1

10.2 EFT Test Data Sheet

Report No.: CLE100202-01-01E

Date: October 31,2002

Test Date: 10/14/02 Test Engineer: M. Gonzales
Standard: EN 61000-4-4:1995 Air Temperature: 21.5°C
Minimum Performance B Relative Humidity: ] 38%
Criteria: .
DATA LINE
Achieved
Description of Data Line Test Level | Polarity | Test Duration | Performance | Pass/Fail
Criteria
Detector to Read-out Interface 3.0kV + 1 minute A Pass
Detector to Read-out Interface 3.0kV - 1 minute A Pass
AC POWER LINES
. e . Achieved
Description of Power Line Test Level | Polarity Tes't Performance | Pass/Fail
Conductor Duration e .
Criteria
Line 1 3.0kV + 1 minute A Pass
Line 1 30kV - 1 minute A Pass
Line2 30kV + 1 minute A Pass
Line 2 30kV - 1 minute A Pass
EMCO010 Rev. 0 Page 22 of 58
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31,2002

10.3 Photographs of the Electrical Fast Transient Test Setup
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

11.0 SURGE TEST

11.1 Surge Test
The test was performed on the unit as per EN 61000-4-5:1995. The surge pulse duration from
the combination wave generator was 1.2 x 50 is voltage into an open circuit as high as 2.0kV
and an 8 x 20 is current pulse into a short circuit. Each pulse was injected 10 times in each
polarity with a minimum of 60 seconds interval between each pulse. The unit setup was similar
to the schematic shown in Figure 8 of EN 61000-4-5:1995.
AC Mains

The AC Mains lines were coupled to the surge generator’s coupling/decoupling network. Surges
were applied to each AC line and protective earth in both common and differential mode.
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11.2  Surge Test Data Sheet

Client: Syncor Radiation Management
Model: 956A-201-M1

Report No.: CLE100202-01-01E
Date: October 31, 2002

Test Date: 10/14/02 Test Engineer: M. Gonzales
Standard: EN 61000-4-5:1995 Air Temperature: 20.7°C
Minimum Performance |B Relative Humidity: 38%
Criteria: R
. Achieved
i evel g .
fi'?ifés-}i'éi‘iﬁi‘;“ L(kV) (ngt::s) Performance |  Pass/Fail
Criteria
RN AR Y - o ‘Differential Mode Injection Tests -~ > e 3&b e v o afsis 1)
Line 1 to Line 2 +3.0 0 A Pass
Line 1 to Line 2 -3.0 0 A Pass
o ... Common-Mode Injection Tests>: - ¢ -t B
Line 1 to Earth +3.0 0 A Pass
Line 1 to Earth -3.0 0 A Pass
Line 2 to Earth +3.0 0 A Pass
Line 2 to Earth -3.0 0 A Pass
. . Achieved
Glomsigmon | el | e | vetormance | pasean
Criteria
Aer 3 - Differential Mode Injection Tests . . ™=
Line 1 to Line 2 +3.0 90 A Pass
Line 1 to Line 2 -3.0 90 A Pass
e » » ~Common Mode Injection Tests *.
Line 1 to Earth +3.0 90 A Pass
Line 1 to Earth -3.0 90 A Pass
Line 2 to Earth +3.0 90 A Pass
Line 2 to Earth -3.0 90 A Pass
. . Achieved
Cable Designation Level Phas .
AC Port Tge sting (l‘:V) (Degreis) Performance Pass/Fail
Criteria
Differential Mode Injection Tests
Line 1 to Line 2 +3.0 270 A Pass
Line 1 to Line 2 -3.0 270 A Pass
RS Common Mode Injection Tests :
Line 1 to Earth +3.0 270 A Pass
Line 1 to Earth -3.0 270 A Pass
Line 2 to Earth +3.0 270 A Pass
Line 2 to Earth -3.0 270 A Pass
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

11.3 Photograph of Surge Test Setup
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Client: Syncor Radiation Managemen Report No.: CLE100202-01-01E
Model: 956A-201-M1 : Date: October 31, 2002

12.0 CONDUéTED IMMUNITY TEST PROCUDURE

12.1

Conducted Immunity Test — For Test Frequencies Between 30 Hz and 50 kHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on
a table located 0.8m above the floor of the chamber.

The EUT was connected to a calibration circuit in accordance with MIL-STD-462D, figure
CS101-1. The circuit voltage was adjusted until the voltage across the resistor was 6.3 volts
RMS as specified in EPRI TR-102323-R1, 1997 edition. The entire test frequency range was
scanned and the signal source values required to maintain the power level were recorded.

The EUT was then connected to the coupling transformer in place of the 0.5 ohm resistor as
specified in MIL-STD-462D, figure CS101-2. The signal generator was set at the lowest test
frequency and the signal level was increased until the calibration voltage of 6.3 volts RMS was
achieved. ~While maintaining the required signal level, the EUT was tested throughout the
frequency range as specified in EPRI TR-102323-R1, 1997 edition.
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

12.2  Conducted Immunity Test Data Sheet - Frequencies 30 Hz to 50 kHz

Test Date: 10/31/02 Test Engineer: F. Gonzales
Standard: EPRI TR-102323-R1 | Air Temperature: 245°C
Minimum Performance A Relative Humidity: 48%
Criteria:
Minimum Achieved
Line Tested Frequency Range | Calibrated RF Performance Pass/Fail
Level Criteria )
AC Mains Power 30 Hz to 50 kHz 6.3 volts A Pass
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

12.3 Conducted Immunity Test - For Frequencies Between 50 kHz and 400 MHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on
a table located 0.8m above the floor of the chamber.

A buk Current Injection Probe (BCI) was used to couple RF energy onto all data, control and
/O lines that may exceed 3.0 meters in length.

A bulk Current Injection Probe (BCI) was used to couple RF energy onto Power lines to the
EUT.

The RF energy consisted of a signal that was stepped at 1% increments through the frequency
range of 50 kHz to 400 MHz at a rate slower than the reaction time of the EUT. The signal was
80% AM modulated with a 1 kHz sine wave and had a minimum calibrated level of 7.0 Volts
RMS.

The test setup conformed to EN 61000-4-6 (IEC801-6).
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

12.3 Conducted Immunity Test Data Sheet - For Frequencies Between 50 kHz and 400 MHz

Test Date: 10/31/02 Test Engineer: F. Gonzales
Standard: EPRI TR-102323-R1 | Air Temperature: 24.5°C
Minimum Performance A Relative Humidity: 48%
Criteria: -
e Minimum Achieved
Line Tested CDN/BCI | Frequency Range | Calibrated RF | Performance | Pass/Fail
Level Criteria
AC Mains Power BCI 50 kHz to 400 MHz 7.0 volts A Pass
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

12.3  Photographs of the Conducted Immunity Test Setup

Conducted Immunity Test Setup: Power Line - 50 kHz to 400MHz
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Conducted Immunity Test Setup: Data Lines - 50 kHz to 400 kHz
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Conducted Immunity Test Setup: Calibration Circuit — 30 Hz to 50 kHz
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Conducted Immunity Test Setup: Power Line - 30 Hz to 50 kHz
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

13.0 RADIATED EMISSIONS TEST PROCUDURES
13.1 Radiated Emissions Test - For Frequencies Between 30 Hz and 100 kHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on
a table located 0.8m above the floor of the chamber as described in MIL-STD-462D, RE101. A
Loop Sensor was located 7.0 cm meter from the edge of the Equipment under Test (EUT.

The equipment was then fully exercised with all cabling attached to the EUT. A complete
spectrum scan was made. The Loop Sensor was hen positioned 0.5 m from the EUT. The test
was then repeated. During the test, frequencies identified as being generated by the EUT in the
frequency range of 30 Hz to 100 kHz were measured. The two highest levels measured below
200 Hz, and the three highest above 200 Hz. These levels were then compared to the limits
specified in EPRI TR-102323-R1, 1997 edition.
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Client: Syncor Radiation Management
Model: 956A-201-M1

Report No.: CLE100202-01-01E

Date: October 31,2002

13.2 Radiated Emissions Test Data Sheet - For Frequencies Between 30 Hz and 100 kHz

Test Date: 10/30/02 Test Engineer: F. Gonzales
Standard: MIL-STD-461D, RE101 Air Temperature: 23.0°C
Distance: 0.5 meters Relative Humidity: 50%
Emissions Below 200 Hz
Frequency |—AltennaPosition _{ caple Loss| ‘Antenna | Emission | EPRITR-102323-R1| Margins
_ (H2) | ‘Polarization | FCE™ | (dB) - | Factor (4B, 5| (@BpT) Ti(BpT) : - | (dBuVim)
0.054 Loop 0.8 0.0 75.0 ) 74.1 160.0 -85.9
0.058 Loop 0.8 0.0 74.0 12.5 86.5 160.0 735
0.059 Loop 0.8 0.0 73.0 20.6 93.6 160.0 -66.4
Emissions Above 200 Hz
Frequency j——Alltcnnakesition 1 caple Loss | . Antenna | Reading@7cm | 'Emission | EPRITR-102323-R1| Margins
") | Polarization | NEM | (@B) " [ Factor@B)| . (@Byv) (dBpT) ~@BpD) " | (@BuVim)
15.300 Loop 0.8 0.0 26.0 13.9 39.9 112.2 723
48.500 Loop 0.8 0.0 16.0 29.8 45.8 102.2 -56.4
97.300 Loop 0.8 0.0 10.5 232 33.7 96.2 -62.5
Emissions Below 200 Hz
Frequency j—AntennaPosiion 1 caple Loss| ~Antenna” |Reading @ 50 on] Emision | EPRITR-102323RI Margins -
7 (H2) | Polarization | N9 | (@B) " | Factor@B)[  (@Bpv) (dBpT) (dBpT) (dBj:V/m)
0.054 Loop 0.8 0.0 75.0 22,0 53.0 160.0 -107.0
0.058 Loop 0.8 0.0 74.0 -18.0 56.0 160.0 -104.0
0.059 Loop 0.8 0.0 73.0 -1.0 72.0 160.0 -88.0
Emissions Above 200 Hz
- Frequency [——ADtennaFosition - 4 caple Loss| Antenna |Reading @50 cml Emission | EPRITR-102323-R1| Margins
. OH2) | Polarization | VMM | (@B) | Factor@B)|  (dByV) (dBpT) (dBpT) (dByV/m)
15.300 Loop 0.8 0.0 26.0 -10.0 16.0 1122 962
48.500 Loop 0.8 0.0 16.0 -1.0 15.0 102.2 -87.2
47.300 Loop 0.8 0.0 10.5 9.0 1.5 96.2 -94.7
EMCO010 Rev. 0 Page 36 of 58

Order Number: CLE100202-01




-

Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

13.3 Radiated Emissions Test - For Frequencies Between 10 kHz and 1000 MHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on
a table located 0.8m above the floor of the chamber as described in MIL-STD-462D, RE102. An
Antenna was located 1.0 m meter from the edge of the Equipment under Test (EUT). A

monopole antenna was used for frequencies of 10 kHz to 30 MHz, and a Biconilog Antenna was
used from 30 MHz to 1000 MHz.

The equipment was then fully exercised with all cabling attached to the EUT. During the test,
frequencies identified as being generated by the EUT in the frequency range of 10 kHz to 1000
MHz were measured. The highest six levels were recorded along with antenna polarity. These
levels were then compared to the limits specified in EPRI TR-102323-R1, 1997 edition.
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Client: Syncor Radiation Management
Model: 956A-201-M1

Report No.: CLE100202-01-01E
Date: October 31, 2002

13.4 Radiated Emissions Test Data Sheet - For Frequencies Between 10 kHz and 1000 MHz

Test Date: 10/30/02 Test Engineer: F. Gonzales
Standard: MIL-STD-461D, RE102 Air Temperature: 23.0°C
Distance: 1 meter Relative Humidity: 30%
Monopole Antenna — 10 kHz to 250 kHz
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Date: October 31,2002

Report No.: CLE100202-01-01E

956A-201-M1

Client: Syncor Radiation Management

Model

Monopole Antenna — 250 kHz to 30 MHz
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Client: Syncor Radiation Management

Model: 956A-201-M1

Report No.: CLE100202-01-01E
Date: October 31, 2002

Biconilog Antenna — 30 MHz to 1000 MHz

Freque"cy _-Emission '102323-R1 =  Margins

- (MH2) - | Polarizati | @BRVIm) -, s (@Bvimy] @BEYM)
41.1 A\ 1.0 . . 61.0 69.2 -8.2
54.3 \ 1.0 0 1.4 9.0 33.3 43.7 68.4 -24.7
62.1 \Y 1.0 0 1.6 8.0 27.7 373 68.0 -30.7
72.9 v 1.0 0 1.7 12.5 35.7 49.9 67.6 -17.7
87.9 Vv 1.0 0 1.9 13.8 38.1 53.8 67.0 -13.2
90.0 v 1.0 0 1.9 13.3 38.2 534 67.0 -13.6
41.1 H 1.0 0 1.1 12.8 284 423 69.2 -26.9
543 H 1.0 0 1.4 9.0 279 38.3 68.4 -30.1
62.1 H 1.0 0 1.6 8.0 19.5 29.1 68.0 -38.9
72.9 H 1.0 0 1.7 12.5 21.2 354 67.6 -32.2
87.9 H 1.0 0 1.9 13.8 21.7 374 67.0 -29.6
90.0 H 1.0 0 1.9 13.3 23.8 39.0 67.0 -28.0
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

13.5 Photographs of the Radiated Emissions Test Setup

Radiated Emissions Test Setup: Loop Sensor @ 7.0 cm — EUT
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Radiated Emissions Test Setup: Monopole Antenna
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Radiated Emissions Test Setup: Loop Sensor @ 7.0 cm — Data Cables
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31,2002

Radiated Emissions Test Setup: Biconilog Antenna @ 1 M — Vertical
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

Radiated Emissions Test Setup: Biconilog Antenna @ 1 M — Horizontal
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31,2002

14.0 CONDUCTED EMISSIONS TEST PROCEDURE
14.1 Conducted Emissions Test - For Frequencies Between ;:'»0 Hz and 50 kHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on
a table located 0.8m above the floor of the chamber as described in MIL-STD-462D, CE101. A
Current Probe was used to measure the RF emissions on the power lines of the EUT. The EUT
was fully exercised with all cabling attached. During the test, each conductor of the power mains
was tested and emissions were measured over the frequency range of 30 Hz to 50 kHz. The
emission levels were recorded for each conductor. These levels were compared to the limits
specified in EPRI TR-102323-R1, 1997 edition.
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

14.2 Conducted Emissions Test Data Sheet - For Frequencies Between 30 Hz and S0kHz

Test Date: 10/30/02 Test Engineer: F. Gonzales
Standard: MIL-STD-461D, CE101 Air Temperature: 24.0°C
Pass / Fail: Pass Relative Humidity: 38%
L1 from 50 kHz to 50 kHz
SORTI Yai R - Corrected - | - o
Freeeney (14| Readlug @) Eision (B44) o o
0.529 95.4 108.9 1220
2.2 66.1 78.5 113.1
27.7 26.7 39.0 84.6
48.6 25.8 38.1 783
41.1 18.1 304 80.2
L2 from 50 kHz to 50 kHz
. . Corrected - Margins -
Fi Read d . . y 102323-R1 :
Frequency (kHz)| Reading (dBuV) Emission @BuAY 1 ip 0y | ¢ (@BuVim)
0.154 87.8 106.8 122.0 -15.2
11.7 30.2 42.5 94.3 -51.8
20.5 26.0 38.3 88.0 -49.7
223 24.5 36.8 87.1 -50.3
27.6 22.7 35.0 84.6 -49.6
472 14.1 264 78.6 -52.2

Rt e ik

ks
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

14.3 Conducted Emissions Test - For Frequencies Between 50 kHz and 400 MHz

The Equipment Under Test (EUT) was placed in a fully anechoic chamber, on a ground plane, on
a table located 0.8m above the floor of the chamber as described in MIL-STD-462D, CE102. A
Current Probe was used to measure the RF emissions on the power lines of the EUT. The EUT
was fully exercised with all cabling attached. During the test, each conductor of the power mains
was tested and emissions were measured over the frequency range of 50 kHz to 400 MHz. The
emission levels were recorded for each conductor. These levels were compared to the limits
specified in EPRI TR-102323-R1, 1997 edition.
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

144  Conducted Emissions Test Data Sheet - For Frequencies Between 50 kHz and 400 MHz

Test Date: 10/30/02 ‘Test Engineer: - F. Gonzales
Standard: MIL-STD-461D, CE102 Air Temperature: 24.0°C
Pass / Fail: Pass Relative Humidity: 38%
L1 from 50 Hz to 400 MHz
|t | probe Factor®| - Corrected | |EN 61326 Limiss| - Mirging
Frequency i) Reading V)] (amy -1 [ Emission caBpa) -~ @Bua) | - @Bpvi)
0.163 32.4 -1.0 33.4 57.9 -24.5
0.219 29.4 1.0 284 56.6 -28.2
2.0 30.7 11.0 19.7 47.0 -27.3
2.3 279 11.2 16.7 464 -29.7
43.2 3.5 17.0 -13.5 40.0 -53.5
52.9 24.7 16.5 8.2 154 -7.2
L2 from 50 Hz to 400 MHz
- . “Probe Factor |  Corrected |EN 61326 Limits| Margins
F requency (kHz)) Reading (dBuV) @B) - |Emission(@Bpa)  (dBpA) |  (@BpVim)
0.120 35.6 -3.5 39.1 59.2 -20.1
0.140 33.9 2.0 35.9 58.5 22.6
0.2 31.0 -0.5 31.5 57.2 257
2.0 274 11.0 16.4 47.0 -30.6
2.3 28.0 11.2 16.8 46.4 -29.6
432 30.6 17.0 13.6 40.0 -26.4
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

L1 from 50 Hz to 100 kHz
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Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

L2 from 50 Hz to 100 kHz
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Client: -Syncor Radiation Management

Model: 956A-201-M1

L2 from 100 kHz to 1 MHz
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Client: Syncor Radiation Management

Model: 956A-201-M1
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Syncor Radiation Management
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Client: Syncor Radiation Management " Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

14.5 Photographs of the Conducted Emissions Test Setup
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* Client: Syncor Radiation Management Report No.: CLE100202-01-01E
Model: 956A-201-M1 Date: October 31, 2002

150 OVERALL ELECTROMAGNETIC COMPATIBILTY CONCLUSION

The Digital Rate Meter, Model Number 956A-201-M1, was tested and found to be in
compliance with the electromagnetic emissions requirements of EPRI TR-102323-Rl, including
the tests outlined in MIL Standard 462D - RE 101, RE 102, CE 101, and CE 102.

The Digital Rate Meter, Model Number 956A-201-M1, was tested and found to be in
compliance with the electromagnetic immunity requirements of EPRI TR-102323-R1, including
the tests outlined in MIL Standard 462D - RS 103, EN 61000-4-2:1995, EN 61000-4-3:1995, EN
61000-4-4:1995, EN 61000-4-5:1995, and EN 61000-4-6:1996.
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o

A

(D)
i\ MavacemenT

ASymcor B,

6045 Cochran Road
Cleveland
Ohio 44139 USA

phone 440 248 9300
fax 440 319 2307
srm S_yncor.com

November 5, 2002

Rochester Gas and Electric Corporation
Ginna Station

1503 Lake Rd.

Ontario, N.Y. 14519

Attention:  Mr. Paul Swift, Project Engineer

Reference: Rochester Gas and Electric Corp. P.O. No.: 4500008671
Ginna Station,
Syncor Radiation Management Sales Order No. 157033

Subject: Qualification Report Document Transmittal, 950.366, Rev. 2
List of Test Plan Deviations

Dear Paul:

in performing the EMI testing last month, a number of minor deviations to our
EMI Test Plan, 948.343, Rev. 1, used in the EMI test reporting included in our
Qualification Report 950.366, Rev. 2, were required.

These deviations are listed below.

1. Change Mode! 956A-201 to Model 956A-201-M1, as we will be testing the
actual unit provided to Ginna. The 956A-201-M1 is the same as the 956A-201,
except as follows:

-Auxiliary relay K1 is internally wired to HIGH Alarm relay K& to provide
additional HIGH Alarm contact outputs for customer use. Since the K1 relay is
normally installed in both the 956A-201 and the 956A-201-M1, this change
does not impact the testing to be performed.

2. In Section 6, Test Set up, in paragraph 3, note the 897A detector will also
be grounded during the test. Since the detector ground is shown on the
electrical drawing S157033A-104 referenced in paragraph 2, this change does
not impact the testing performed.

3. Attachment 1 Data Sheet: Record the Model number and serial number of
the 956A-201-M1, the 897A-210 detector, and the S157033A2 surge
suppressor on the Attachment 1 data sheet This information is needed to fully
identify the equipment tested, and does not impact the testing performed.

4. Attachment 1 Data Sheet: Since the 897A-210 detector being used will be
calibrated, enter the actual calibration Conversion Constant value set point into
Funchtion Switch position 5. This will permit the detector to display the actual
radiation value, and does not impact the testing performed.
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RG&E (continued)

5. IEC 801 vs IEC 61000. The IEC 800 series standards have been
superceded by the IEC 61000 series in 1997. The tesling requirements of the
IEC 61000 series are essentially the same as the IEC 800 series. The
following is a cross reference between the IEC standards:

IEC 801-2, ESD; IEC 61000
IEC 801-3, Radiated Susceptibility; [EC 61000
IEC 801-4, Fast Transient; IEC 61000
IEC 801-5, Surge Tests; IEC 61000

IEC 801-6, Conducted Susceptibility, IEC 61000

Since the ERP} guideline requires that specific test limits are used in the
testing, and allows the test facility the freedom to select the test methodology
standard used, the use of the current |IEC standards for specific tests does not

“impact the testing performed

6. Radiated Emissions Rest Requirements, Attachment 2, page 2 of 7, Correct
typographical error for distance specified for the High Frequency test from 7 cm
to 1 Meter, as required by MIL-STD-461D, RE102. This does not impact the
testing performed.

Sincerely Yours,

(™

Project Manager

Phone: 440-542-3611

Fax: 440-542-3661
E-Mail. LaskoA@Syncor.com
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((( N SYNCOR
\(! RADIATION
MANAGEMENT  ctoher 30, 2002

A Syncor' Business

Rochester Gas and Electric Corporation
Ginna Station

1503 Lake Rd.

Ontario, N.Y. 14519

6045 Cochran Road Attention:  Mr. Paul Swift, Project Engineer

Ohio 211 f;;'{'jg‘ﬁ Reference: Rochester Gas and Electric Corp. P.O. No.: 5000004880

Ginna Station,

phone 440 248 9300 Syncor Radiation Management Sales Order No. 183255
fax 440 349.2307
Srm Syncor.com  gypject: Document Transmittal
Dear Paul:

Enclosed is one (1) copy of the following document:

Drawing Number: Rev.: Description:

94095603-TT03 - N/A - Completed Software Test Data Sheets

94095603VTP-AN001 N/A  Test Incident Report

Please advise if you have any questions or comments on the above.

Sincerely Yours,

(b N

Andrewlasko - __ S
Project Manager

Phone: 440-542-3611

Fax: 440-542-3661

E-Mail: alasko@inovision.com




6 TestLog

6.1 Test Log Identifier: 94095603VTP

6.2 Description: 956A-201-M1 with 94095603 PROM

6.3 Activity and Event Entries: As noted in procedure 94095603VTP

6.4 Execution Description: As noted below

6.5 Procedure Results:

Procedure
Reference #

Result
Pass/Fail

Tester

Date

4.3.3.1.1

(JASS

R ’i"imlf/l

4.3.3.1.2

LA B

[O- 29}’ [

4.33.1.3

4.33.1.4

4.3.3.1.5

4.3.3.1.6

4.3.3.1.7

4.3.3.1.8

4.3.3.1.9

4.3.3.2.2

4.3.3.2.3

4.3.3.2.4.1

4.3.3.2.4.2

4.3.3.2.4.3

4.3.3.24.4

4.3.3.2.4.5

4.3.3.2.4.6

4.3.3.24.7

4.3.3.2.4.8

4.3.3.2.4.9

4.3.3.2.4.10

4.3.3.2.4.11

4.3.3.2.4.12

4.3.3.3.3

4.3.3.3.6

4.3.3.3.7

4.3.3.3.10

4.3.3.3.11

4.3.3.3.14

4.3.3.3.15

4.3.3.3.18
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TITLE
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4.3.3.3.19

4.3.3.3.22

4.3.3.3.23

4.3.3.3.26

4.3.3.3.29

4.3.3.3.30

4.3.3.3.33

4.3.3.3.34

4.3.3.3.37

4.3.3.3.38

4.3.3.3.41

4.3.3.3.44

4.3.3.3.47

4.3.3.3.50

4.3.3.3.53

4.3.3.3.56

4.3.34.2

4.3.34.3

4.3.34.4

4.3.3.4.5

4.3.34.6

4.3.34.7

4.3.3.4.8

4.3.34.9

4.3.3.4.10

4.3.34.11

4.3.34.12

4.3.34.13

4.3.34.14

4.3.3.4.15

Vo el

4.3.34.16

4.3.34.17

4.3.3.5.1.2.1

4.3.35.1.2.2

4.3.35.1.2.3

4.3.35.1.24

4.3.3.5.1.2.5

4.3.3.5.1.2.6

4.3.35.1.2.7

4.3.35.1.2.8

4.3.35.1.2.9

4.3.3.5.1.2.10

4.3.35.1.2.11

4.3.35.1.2.12

4.3.3.5.1.2.13

£

4.3.35.1.2.14

N

/

I
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DATE
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4.8.3.5.1.2.15

4.3.3.6.1.1.1

4.3.3.6.1.1.2

4.3.3.6.1.1.3

4.3.3.6.1.1.4

4.3.3.6.1.1.5

4.3.3.6.1.1.6

4.3.3.6.1.1.7

4.3.3.6.1.1.8

4.3.3.6.1.1.9

4.3.3.6.1.1.10

4.3.3.6.1.1.11

4.3.3.6.1.1.12

4.3.3.6.1.1.13

4.3.3.6.1.1.14

2.3.3.6.1.1.15 \

4.3.3.7.1

4.3.3.7.2

4.3.3.7.3

4.3.3.7.4

4.3.3.7.5

4.3.3.7.6

4.3.38.7.7

4.3.3.7.8

4.33.7.9

4.3.3.7.10

4.3.3.7.11

14.8.3.7.12

4.3.3.7.13

4.3.3.7.14

4.3.3.7.15

4.3.3.7.16

4.3.3.7.17

4.3.3.7.18

4.3.3.7.19

4.3.3.8.1

4.3.3.8.2

4.3.3.8.3

4.3.3.84

4.3.3.8.5

4.3.3.8.6

4.3.3.8.7

4.3.3.8.8

4.3.3.8.9

4.3.3.8.10

4.3.3.8.11
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14.3.3.9.2.14

14.3.3.9.2.5

4.3.3.8.12

4.3.3.8.13

4.3.3.8.14

4.3.3.8.15

4.3.3.8.16

4.3.3.8.17

4.3.3.8.18

4.3.3.8.19

4.3.3.8.20

4.3.3.9.1.1.1

4.3.3.9.1.1.2

4.3.3.9.1.1.3

4.3.3.9.1.1.4

4.3.3.9.1.1.5

4.3.3.9.1.1.6

4.3.3.9.1.1.7

4.3.3.9.1.1.8

4.3.3.9.1.1.9

4.3.3.9.1.1.10

4.3.3.9.1.1.11

4.3.3.9.1.1.12

4.3.3.9.1.1.13

4.3.3.9.1.1.14 \

4.3.3.9.1.1.15

4.3.3.9.1.1.16 \

4.3.3.9.2.1.1

4.3.3.9.2.1.2

4.3.3.9.2.1.3

4.3.3.9.2.1.5

4.3.3.9.2.1.6

4.3.3.9.2.1.7

4.3.3.9.2.1.8

4.3.3.9.2.1.9

4.3.3.9.2.1.10

4.3.3.9.2.1.11

4.3.3.9.2.1.12

4.3.3.9.2.1.13

4.3.3.9.2.1.14

4.3.3.9.2.1.15

4.3.3.9.2.1.16

4.3.3.9.2.3

4.3.3.9.24

4.3.3.9.2.6

4.3.3.9.2.7 \

R,
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4.3.3.9.2.8

4.3.3.9.2.9

4.3.3.9.2.10

B B o

4.3.3.9.2.11

4.3.3.9.2.12

4.3.3.9.2.13

4.3.39.2.14

4.3.3.9.2.15

4.3.3.9.2.16

4.3.3.9.2.17

4.3.3.9.2.18

4.3.3.9.2.20.1

4.3.3.9.2.20.2

4.3.3.9.2.20.3

4.3.3.9.2.20.4

4.3.3.9.2.20.5

X il

4.3.3.9.2.20.6

XAl

4.3.3.9.2.20.7

LAsS

4.3.3.9.2.20.8

4.3.3.9.2.20.9

4.3.3.9.2.20.10

4.3.3.9.2.20.11

4.3.3.9.2.20.12

4.3.3.9.2.20.13

4.3.3.9.2.20.14

4.3.3.9.2.20.15

4.3.3.9.2.20.16

4.3.3.10.1.1.1

4.3.3.10.1.1.2

4.3.3.10.1.1.3

4.3.3.10.1.14

4.3.3.10.1.1.5

4.3.3.10.1.1.6

4.3.3.10.1.1.7

4.3.3.10.1.1.8

4.3.3.10.1.1.9

4.3.3.10.1.1.10

4.3.3.10.1.1.11

4.3.3.10.1.1.12

4.3.3.10.1.1.13

4.3.3.10.1.1.14

4.3.3.10.1.1.15

4.3.3.10.1.1.16

'4.3.3.10.2.1.1

4.3.3.10.2.1.2

4.3.3.10.2.1.3

S
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4.3.3.10.2.1.4

4.3.3.10.2.1.5

4.3.3.10.2.1.6

4.3.3.10.2.1.7

4.3.3.10.2.1.8

4.3.3.10.2.1.9

4.3.3.10.2.1.10

4.3.3.10.2.1.11

4.3.3.10.2.1.12

4.3.3.10.2.1.18

4.3.3.10.2.1.14

4.3.3.10.2.1.15

4.3.3.10.2.1.16

4.3.3.10.2.3

4.3.3.10.2.4

4.3.3.10.2.5

4.3.3.10.2.6

4.3.3.10.2.7

4.3.3.10.2.8

4.3.3.10.2.9

4.3.3.10.2.10

4.3.3.10.2.11

4.3.3.10.2.12

4.3.3.10.2.13

4.3.3.10.2.14

4.3.3.10.2.15

4.3.3.10.2.16

4.3.3.10.2.17

4.3.3.10.2.18

~N

4.3.3.11.1.1.1

ra

V

\/
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4.3.3.11.1.10

4.3.3.11.1.11

4.3.3.11.1.12

4.3.3.11.1.13

4.3.3.11.1.14

4.3.3.11.1.15

4.3.3.11.1.16

4.3.3.11.1.17

4.3.3.11.1.18

4.3.3.11.3.1

4.3.3.11.3.2

4.3.3.11.3.3

4.3.3.11.34

4.3.3.11.3.5

4.3.3.11.3.6

4.3.3.11.3.7

4.3.3.11.3.8

4.3.3.11.3.9

4.3.3.11.3.10

4.3.3.11.3.11

4.3.3.11.3.12

4.3.3.11.3.18

4.3.3.11.3.14

4.3.3.11.3.15

4.3.3.11.3.16

4.3.3.11.3.18

4.3.3.11.3.19

4.3.3.11.3.20

4.3.3.11.3.21

4.3.3.11.3.22

4.3.3.11.3.23

4.3.3.11.3.24

4.3.3.11.3.25

4.3.3.11.3.26

4.3.3.11.3.27

4.3.3.11.3.28

4.3.3.11.3.29

4.3.3.11.3.30

4.3.3.11.3.31

4.3.3.11.3.32

_—

J——

I
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_| 4.3.3.12.4.9

4.3.3.11.3.33

4.3.3.11.5.1

4.3.3.11.5.2

4.3.3.11.5.3

4.3.3.11.54

4.3.3.11.5.5

4.3.3.11.5.6

4.3.3.11.5.7

4.3.3.11.5.8

4.3.3.11.5.9

4.3.3.11.5.10

4.3.3.11.5.11

4.3.3.11.6.12

4.3.3.11.5.13

4.3.3.11.5.14

4.3.3.11.5.15

4.3.3.11.5.16

4.3.3.12.2.1

4.3.3.12.2.2

4.3.3.12.2.3

4.3.3.12.24

4.3.3.12.2.5

4.3.3.12.2.6

4.3.3.12.2.7

4.3.3.12.2.8

4.3.3.12.2.9

4.3.3.12.2.10

4.3.3.12.2.11

4.3.3.12.2.12

4.3.3.12.2.13

4.3.3.12.2.14

4.3.3.12.2.15

4.3.3.12.2.16

4.3.3.12.4.1

4.3.3.124.2

4.3.3.124.3

4.3.3.124.4

4.3.3.124.5

4.3.3.12.4.6

4.3.3.12.4.7

4.3.3.12.4.8

4.3.3.12.4.10

4.3.3.12.4.11

4.3.3.124.12

4.3.3.12.4.13
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[4.3312:4.14

4.3.3.12.4.15

4.3.3.12.4.16

4.3.3.12.4.17

4.3.3.12.4.18

4.3.3.12.4.19

4.3.3.12.4.20

4.3.3.12.4.21

4.3.3.12.4.22

4.3.3.12.4.23

4.3.3.12.4.24

4.3.3.12.4.25

4.3.3.12.4.26

4.3.3.12.4.27

4.3.3.12.4.28

4.3.3.12.4.29

4.3.3.12.4.30

4.3.3.12.4.31

4.3.3.12.4.32

4.3.3.12.4.33

4.3.3.12.6.1

4.3.3.12.6.2

4.3.3.12.6.3

4.3.3.12.6.4

4.3.3.12.6.5

4.3.3.12.6.6

4.3.3.12.6.7

4.3.3.12.6.8

4.3.3.12.6.9

4.3.3.12.6.10

4.3.3.12.6.11

4.3.3.12.6.12

4.3.3.12.6.13

4.3.3.12.6.14

4.3.3.12.6.15

4.3.3.12.6.16

4.3.3.13.2.1

4.3.3.13.2.2

4.3.3.13.2.3

4.3.3.13.2.4

4.3.3.13.2.5

14.3.3.13.2.6

4.3.3.13.2.7

4.3.3.13.2.8

4.3.3.13.2.9

4.3.3.13.2.10
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4.3.3.13.2.11 (
4.3.3.13.2.12
4.3.3.13.2.13
4.3.3.13.2.14
4.3.3.13.2.15
4.3.313.2.16 \
4.3.3.13.4.1
4.3.3.13.4.2
4.3.3.13.4.3
4.3.3.13.4.4
4.3.3.13.4.5
4.3.3.13.4.6
4.3.3.134.7
4.3.3.13.4.8
4.3.3.13.4.9
4.3.313.4.10
4.3.313.4.11
4.3.3.13.4.12
4.3.3.13.4.13
4.3.3.13.4.14
4.3.313.4.15
4.3.3.13.4.16 \
4.3.3.13.6.1
4.3.3.13.6.2
4.3.3.13.6.3
4.3.3.13.64
4.3.3.13.6.5

4.3.3.13.6.7

4.3.3.13.6.8

4.3.3.13.6.9

4.3.3.13.6.10
4.3.3.13.6.11
4.3.3.13.6.12
4.3.3.13.6.13
4.3.3.13.6.14
4.3.3.13.6.15
4.3.3.13.6.16 N
4.3.3.13.8

4.3.3.13.9

4.3.3.13.10
14.3.3.13.11
4.3.3.13.12 \
4.3.3.13.13 \
4.3.3.13.14 ) N
4.3.3.13.15 \ \ A\

. . DATE TITLE  sOFTWARE VALIDATION TEST
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4.3.3.13.16

4.3.3.13.17

4.3.3.13.18

4.3.3.13.19

4.3.3.13.20

4.3.3.13.21

4.3.3.13.22

4.3.3.13.23

4.3.3.14.2.1 f

4.3.3.14.2.2

4.3.3.14.2.3

4.3.3.14.24

4.3.3.14.2.5

4.3.3.14.2.6

4.3.3.14.2.7

4.3.3.14.2.8

4.3.3.14.2.9

4.3.3.14.2.10

4.3.3.14.2.11

4.3.3.14.2.12

4.3.3.14.2.13

4.3.3.14.2.14

4.3.3.14.2.15

4.3.3.14.2.16 \{/

4.3.3.14.2.18

4.3.3.14.2.19

4.3.3.14.2.20

4.3.3.14.2.21

4.3.3.14.2.22

4.3.3.14.2.23

4.3.3.14.2.24

4.3.3.14.2.25

4.3.3.14.2.26

4.3.3.14.2.27

4.3.3.14.2.28

4.3.3.14.2.29

4.3.3.14.2.30

4.3.3.14.2.31 |

4.3.3.14.2.32

4.3.3.14.2.33 N

4.3.3.14.4.1

4.3.3.14.4.2

4.3.3.14.4.3

4.3.3.14.4.4

4.3.3.14.4.5

4.3.3.14.4.6

7 M
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4.3.3.144.7

4.3.3.14.4.8

4.3.3.14.4.9

4.3.3.14.4.10

4.3.3.14.4.11

4.3.3.14.4.12

4.3.3.14.4.13

4.3.3.14.4.14

4.3.3.14.4.15

4.3.3.14.4.16

4.3.3.15.2.1

4.3.3.15.2.2

4.3.3.15.2.3

4.3.3.15.2.4

4.3.3.15.2.5

4.3.3.15.2.6

4.3.3.15.2.7

4.3.3.15.2.8

4.3.3.15.2.9

4.3.3.15.2.10

4.3.3.15.2.11

4.3.3.15.2.12

4.3.3.15.2.13

4.3.3.16.2.14

4.3.3.15.2.15

4.3.3.16.2.16

4.3.3.154.1

4.3.3.154.2

4.3.3.15.4.3

4.3.3.15.4.4

4.3.3.15.4.5

4.3.3.15.4.6

4.3.3.154.7

4.3.3.15.4.8

4.3.3.15.4.9

4.3.3.15.4.10

4.3.3.154.11

4.3.3.15.4.12

4.3.3.15.4.13

4.3.3.154.14

4.3.3.154.15

4.3.3.15.4.16

4.3.3.154.18

4.3.3.15.4.19

4.3.3.15.4.20

4.3.3.15.4.21

W
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4.3.3.15.4.22

4.3.3.15.4.23

4.3.3.15.4.24

4.3.3.15.4.25

4.3.3.15.4.26

4.3.3.15.4.27

4.3.3.15.4.28

4.3.3.15.4.29

4.3.3.15.4.30

4.3.3.15.4.31

4.3.3.15.4.32

4.3.3.15.4.33

4.3.3.16.2.1

4.3.3.16.2.2

4.3.3.16.2.3

4.3.3.16.2.4

4.3.3.16.2.5

4.3.3.16.2.6

4.3.3.16.2.7

4.3.3.16.2.8

4.3.3.16.2.9

4.3.3.16.2.10

4.3.3.16.2.11

4.3.3.16.2.12

4.3.3.16.2.13

4.3.3.16.2.14

4.3.3.16.2.15

4.3.3.16.2.16

4.3.3.16.3

4.3.3.16.4

4.3.3.16.5

4.3.3.16.6

4.3.3.16.7

4.3.3.16.8

4.3.3.16.9

4.3.3.16.10

4.3.3.16.11

4.3.3.16.12

4.3.3.16.13

4.3.3.16.14

4.3.3.16.15

4.3.3.16.16

4.3.3.16.17

4.3.3.16.18

4.3.3.16.19

4.3.3.16.21.1
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4.3.3.16.21.2

4.3.3.16.21.3

4.3.3.16.21.4

4.3.3.16.21.5

4.3.3.16.21.6

4.3.3.16.21.7

4.3.3.16.21.8

4.3.3.16.21.9

4.3.3.16.21.10

4.3.3.16.21.11

4.3.3.16.21.12

4.3.3.16.21.13

4.3.3.16.21.14

4.3.3.16.21.15

4.3.3.16.21.16

4.3.3.16.21.18

4.3.3.16.21.19

4.3.3.16.21.20

4.3.3.16.21.21

4.3.3.16.21.22

4.3.3.16.21.23

4.3.3.16.21.24

4.3.3.16.21.25

4.3.3.16.21.26

4.3.3.16.21.27

4.3.3.16.21.28

4.3.3.16.21.29

4.3.3.16.21.30

4.3.3.16.21.31

4.3.3.16.21.32

4.3.3.16.21.33

4.3.3.16.23.1

4.3.3.16.23.2

4.3.3.16.23.3

4.3.3.16.23.4

4.3.3.16.23.5

4.3.3.16.23.6

4.3.3.16.28.7

4.3.3.16.23.8

4.3.3.16.23.9

4.3.3.16.23.10

14.3.3.16.23.11

1 4.3.3.16.23.12

4.3.3.16.23.13

4.3.3.16.23.14

/

4.3.3.16.23.15

\

A\
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14.3.3.17.4.9

4.3.3.16.23.16

4.3.3.16.25.1

4.3.3.16.25.2

4.3.3.16.25.3

4.3.3.16.25.4

4.3.3.16.25.5

4.3.3.16.25.6

4.3.3.16.25.7

4.3.3.16.25.8

4.3.3.16.25.9

4.3.3.16.25.10

4.3.3.16.25.11

4.3.3.16.25.12

4.3.3.16.25.13

4.3.3.16.25.14

4.3.3.16.25.15

4.3.3.16.25.16

4.3.3.17.2.1

4.3.3.17.2.2

4.3.3.17.2.3

4.3.3.17.2.4

4.3.3.17.2.5

4.3.3.17.2.6

4.3.3.17.2.7

4.3.3.17.2.8

4.3.3.17.2.9

4.3.3.17.2.10

4.3.3.17.2.11

4.3.3.17.2.12

4.3.3.17.2.13

4.3.3.17.2.14

4.3.3.17.2.15

4.3.3.17.2.16

4.3.3.17.4.1

4.3.3.17.4.2

4.3.3.17.4.3

4.3.3.17.44

4.3.3.17.4.5

4.3.3.17.4.6

4.3.3.17.4.7

4.3.3.17.4.8

4.3.3.17.4.10

4.3.3.17.4.11

4.3.3.17.4.12

\

/

4.3.3.17.4.13

\/

i
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4.3.3.17.4.14

4.3.3.17.4.15

4.3.3.17.4.16

4.3.3.17.4.18

4.3.3.17.4.19

4.3.3.17.4.20

4.3.3.17.4.21

4.3.3.17.4.22

4.3.3.17.4.23

4.3.3.17.4.24

4.3.3.17.4.25

4.3.3.17.4.26

4.3.3.17.4.27

4.3.3.17.4.28

4.3.3.17.4.29

4.3.3.17.4.30

4.3.3.17.4.31

4.3.3.17.4.32

4.3.3.17.4.33

4.3.3.17.6.1

4.3.3.17.6.2

4.3.3.17.6.3

4.3.3.17.64

4.3.3.17.6.5

4.3.3.17.6.6

4.3.3.17.6.7

4.3.3.17.6.8

4.3.3.17.6.9

'14.3.3.17.6.10

4.3.3.17.6.11

4.3.3.17.6.12

4.3.3.17.6.13

4.3.3.17.6.14

4.3.3.17.6.15

4.3.3.17.6.16

4.3.3.17.8.1

4.3.3.17.8.2

4.3.3.17.8.3

4.3.3.17.84

4.3.3.17.8.5

4.3.3.17.8.6

14.3.3.17.8.7

1.4.3.3.17.8.8

4.3.3.17.8.9

4.3.3.17.8.10

4.3.3.17.8.11

I\
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4.3.3.17.8.12

4.3.3.17.8.13

4.3.3.17.8.14

4.3.3.17.8.15

4.3.3.17.8.16

4.3.3.18.2.1

4.3.3.18.2.2

4.3.3.18.2.3

4,3.3.18.24

4.3.3.18.2.5

4.3.3.18.2.6

4.3.3.18.2.7

4.3.3.18.2.8

4.3.3.18.2.9

4.3.3.18.2.10

4.3.3.18.2.11

4.3.3.18.2.12

4.3.3.18.2.13

4.3.3.18.2.14

4.3.3.18.2.15

4.3.3.18.2.16

4.3.3.18.4.1

4.3.3.18.4.2

4.3.3.18.4.3

4.3.3.18.4.4

4.3.3.18.4.5

4.3.3.18.4.6

4.3.3.184.7

4.3.3.18.4.8

4.3.3.18.4.9

4.3.3.18.4.10

4.3.3.18.4.11

4.3.3.18.4.12

4.3.3.18.4.13

4.3.3.18.4.14

4.3.3.18.4.15

4.3.3.18.4.16

4.3.3.18.6.1

4.3.3.18.6.2

4.3.3.18.6.3

4.3.3.18.6.4

4.3.3.18.6.5

4.3.3.18.6.6

4.3.3.18.6.7

4.3.3.18.6.8

h

4.3.3.18.6.9

/
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4.3.3.18.6.10

4.3.3.18.6.11

4.3.3.18.6.12

4.3.3.18.6.13

4.3.3.18.6.14

4.3.3.18.6.16

4.3.3.18.6.16

4.3.3.18.6.18

4.3.3.18.6.19

4.3.3.18.6.20

4.3.3.18.6.21

4.3.3.18.6.22

4.3.3.18.6.23

4.3.3.18.6.24

4.3.3.18.6.25

4.3.3.18.6.26

4.3.3.18.6.27

4.3.3.18.6.28

4.3.3.18.6.29

4.3.3.18.6.30

4.3.3.18.6.31

4.3.3.18.6.32

4.3.3.18.6.33

4.3.3.18.8.1

4.3.3.18.8.2

4.3.3.18.8.3

4.3.3.18.8.4

4.3.3.18.8.5

4.3.3.18.8.6

4.3.3.18.8.7

4.3.3.18.8.8

4.3.3.18.8.9

4.3.3.18.8.10

4.3.3.18.8.11

4.3.3.18.8.12

4.3.3.18.8.13

4.3.3.18.8.14

4.3.3.18.8.15

4.3.3.18.8.16

4.3.3.19.2.1

4.3.3.19.2.2

4.3.3.19.2.3

4.3.3.19.24

4.3.3.19.2.5

4.3.3.19.2.6

/

4.3.3.19.2.7
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4.3.3.19.2.8

4.3.3.19.2.9

4.3.3.19.2.10

4.3.3.19.2.11

4.3.3.19.2.12

4.3.3.19.2.13

4.3.3.19.2.14

4.3.3.19.2.15

4.3.3.19.2.16

4.3.3.19.4.1

4.3.3.194.2

4.3.3.19.4.3

4.3.3.19.4.4

4.3.3.19.4.5

4.3.3.19.4.6

4.3.3.19.4.7

4.3.3.19.4.8

4.3.3.19.4.9

4.3.3.19.4.10

4.3.3.19.4.11

4.3.3.194.12

4.3.3.19.4.13

4.3.3.19.4.14

4.3.3.19.4.15

4.3.3.19.4.16

4.3.3.19.6.1

4.3.3.19.6.2

4.3.3.19.6.3

14.3.3.19.6.4

4.3.3.19.6.5

4.3.3.19.6.6

4.3.3.19.6.7

4.3.3.19.6.8

4.3.3.19.6.9

4.3.3.19.6.10

4.3.3.19.6.11

4.3.3.19.6.12

4.3.3.19.6.13

4.3.3.19.6.14

4.3.3.19.6.15

4.3.3.19.6.16

4.3.3.19.8.1

14.3.3.19.8.2

4.3.3.19.8.3

]

4.3.3.19.84

NV

U

4.3.3.19.8.5

N/
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4.3.3.19.8.6

4.3.3.19.8.7

4.3.3.19.8.8

4.3.3.19.8.9

4.3.3.19.8.10

4.3.3.19.8.11

4.3.3.19.8.12

4.3.3.19.8.13

4.3.3.19.8.14

4.3.3.19.8.15

4.3.3.19.8.16

4.3.3.19.10

4.3.3.19.11

4.3.3.19.12

4.3.3.19.13

4.3.3.19.14

4.3.3.19.15

4.3.3.19.16

4.3.3.19.17

4.3.3.19.18

4.3.3.19.19

4.3.3.19.20

4.3.3.19.21

4.3.3.19.22

4.3.3.19.23

4.3.3.19.24

4.3.3.19.25

4.3.3.20.2.1

4.3.3.20.2.2

4.3.3.20.2.3

4.3.3.20.2.4

4.3.3.20.2.5

4.3.3.20.2.6

4.3.3.20.2.7

4.3.3.20.2.8

4.3.3.20.2.9

4.3.3.20.2.10

4.3.3.20.2.11

4.3.3.20.2.12

4.3.3.20.2.13

4.3.3.20.2.14

4.3.3.20.2.15

_| 4.3.3.20.2.16

4.3.3.20.4

4.3.3.20.5

4.3.3.20.6
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4.3.3.20.7

4.3.3.20.8

4.3.3.20.9

4.3.3.20.10

4.3.3.20.11

4.3.3.20.12

4.3.3.20.13

4.3.3.20.14

4.3.3.20.15

4.3.3.20.16

4.3.3.20.17

4.3.3.20.18

4.3.3.20.19

4.3.3.20.21.1

4.3.3.20.21.2

4.3.3.20.21.3

4.3.3.20.21.4

4.3.3.20.21.5

4.3.3.20.21.6

4.3.3.20.21.7

4.3.3.20.21.8

4.3.3.20.21.9

4.3.3.20.21.10

4.3.3.20.21.11

4.3.3.20.21.12

4.3.3.20.21.13

4.3.3.20.21.14

4.3.3.20.21.15

14.3.3.20.21.16

4.3.3.20.23.1

4.3.3.20.23.2

4.3.3.20.23.3

4.3.3.20.23.4

4.3.3.20.23.5

4.3.3.20.23.6

4.3.3.20.23.7

4.3.3.20.23.8

4.3.3.20.23.9

4.3.3.20.23.10

4.3.3.20.23.11

4.3.3.20.23.12

4.3.3.20.23.13

4.3.3.20.23.14

4.3.3.20.23.15

/

4.3.3.20.23.16

N

4.3.3.21.2.1

V-
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4.3.3.21.2.2

4.3.3.21.2.3

4.3.3.21.2.4

4.3.3.21.2.5

4.3.3.21.2.6

4.3.3.21.2.7

4.3.3.21.2.8

4.3.3.21.2.9

4.3.3.21.2.10

4.3.3.21.2.11

4.3.3.21.2.12

4.3.3.21.2.13

4.3.3.21.2.14

4.3.3.21.2.156

4.3.3.21.2.16

4.3.3.21.4.1

4.3.3.21.4.2

4.3.3.21.4.3

4.3.3.21.4.4

4.3.3.21.4.5

4.3.3.21.4.6

4.3.3.21.4.7

4.3.3.21.4.8

4.3.3.21.4.9

4.3.3.21.4.10

4.3.3.21.4.11

4.3.3.21.4.12

4.3.3.21.4.13

14.3.3.21.4.14

4.3.3.21.4.15

4.3.3.21.4.16

4.3.3.21.6

4.3.3.21.7

4.3.3.21.8

4.3.3.21.9

4.3.3.21.10

4.3.3.21.11

4.3.3.21.12

.

4.3.3.21.13

4.3.3.21.14

4.3.3.21.156

4.3.3.21.16

4.3.3.21.17

4.3.3.21.18

4.3.3.21.19

{ N Va

4.3.3.21.20

/ V

R
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4.3.3.21.21

4.3.3.21.23.1

4.3.3.21.23.2

4.3.3.21.23.3

4.3.3.21.23.4

4.3.3.21.23.5

4.3.3.21.23.6

4.3.3.21.23.7

4.3.3.21.23.8

4.3.3.21.23.9

4.3.3.21.23.10

4.3.3.21.23.11

4.3.3.21.23.12

4.3.3.21.23.13

4.3.3.21.23.14

4.3.3.21.23.15

4.3.3.21.23.16

4.3.3.22.2.1

4.3.3.22.2.2

4.3.3.22.2.3

4.3.3.22.2.4

4.3.3.22.2.5

4.3.3.22.2.6

4.3.3.22.2.7

4.3.3.22.2.8

4.3.3.22.2.9

4.3.3.22.2.10

4.3.3.22.2.11

4.3.3.22.2.12

4.3.3.22.2.13

4.3.3.22.2.14

4.3.3.22.2.15

4.3.3.22.2.16

4.3.3.22.4.1

4.3.3.22.4.2

4.3.3.22.4.3

4.3.3.22.4.4

4.3.3.22.4.5

4.3.3.22.4.6

4.3.3.224.7

4.3.3.22.4.8

4.3.3.22.4.9

4.3.3.22.4.10

4.3.3.22.4.11

4.3.3.22.4.12

]

4.3.3.22.4.13

V

A\

h i
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DATE
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TITLE
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4.3.3.22.4.14
4.3.3.22.4.15
4.3.3.22.4.16 /
4.3.3.22.6.1
4.3.3.22.6.2
4.3.3.22.6.3 ]
4.3.3.22.6.4
4.3.3.22.6.5
4.3.3.22.6.6
4.3.3.22.6.7
4.3.3.22.6.8
4.3.3.22.6.9
4.3.3.22.6.10
4.3.3.22.6.11
4.3.3.22.6.12
4.3.3.22.6.13
4.3.3.22.6.14
4.3.3.22.6.15
4.3.3.22.6.16
4.3.322.8
4.3.3.22.9
4.3.3.22.10
4.3.3.22.11
4.3.3.22.12
4.3.3.22.13
4.3.3.22.14
4.3.3.22.15
4.3.3.22.16
4.3.3.22.17
4.3.3.22.18
4.3.3.22.19
4.3.3.22.20
4.3.3.22.21
4.3.3.22.22
4.3.3.22.23
4.3.3.23.2.1
4.3.3232.2
4.3.3.23.2.3
4.3.3.23.2.4
4.3.3.23.2.5
4.3.3.23.2.6
4.3.3.23.2.7
4.3.3.232.8
4.3.3.23.2.9
4.3.3.23.2.10 / 7
4.3.3.23.2.11 \/ \ \/

o A}

—

V ] . DATE TITLE ;D?TWAR VALIDATION T
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4.3.3.23.2.12 [
4.3.3.23.2.13
4.3.3.23.2.14
4.3.3.23.2.15 )
4.3.3.23.2.16 Y/
4.3.3.23.4.1
4.3.3.23.4.2
4.3.3.23.4.3
4.3.3.23.4.4
4.3.3.23.4.5
4.3.3.23.4.6
4.3.3.23.4.7
4.3.3.23.4.8
4.3.3.23.4.9
4.3.3.23.4.10
4.3.3.23.4.11
4.3.3.23.4.12
4.3.3.23.4.13
4.3.3.23.4.14
4.3.3.23.4.15
4.3.3.23.4.16
4.3.3.235
4.3.3.23.6.1
4.3.3.23.6.2
4.3.3.23.6.3
4.3.3.23.6.4
4.3.3.23.6.5
4.3.3.23.6.6
4.3.3.23.6.7
4.3.3.23.6.8
4.3.3.23.6.9 [
4.3.3.23.6.10
4.3.3.23.6.11
4.3.3.23.6.12
4.3.3.23.6.13
4.3.3.23.6.14
4.3.3.23.6.15
4.3.3.23.6.16 /
4.3.3.23.8.1
4.3.3.23.8.2
4.3.3.23.8.2
4.3.3.23.8.4
4.3.3.23.85 ,
4.3.3.23.8.6 \ W

DATE TITLE
e K SOFTWARE VALIDATION TEST
SYNCOR RADIATION MANAGEMENT 10/23/02 PROGEDURE, 9405603

REV TECNNO. | RELEASED FOR |DOCCTRL | SHEET | No. SiE
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4.3.3.23.8.7

4.3.3.23.8.8

4.3.3.23.8.9

4.3.3.23.8.10

4.3.3.23.8.11

4.3.3.23.8.12

4.3.3.23.8.13

4.3.3.23.8.14

4.3.3.23.8.15

4.3.3.23.8.16

4.3.3.24.2.1

4.3.3.24.2.2

4.3.3.24.2.3

4.3.3.24.24

4.3.3.24.2.5

4.3.3.24.2.6

4.3.3.24.2.7

- 4.3.3.24.2.8

4.3.3.24.2.9

4.3.3.24.2.10

4.3.3.24.2.11

4.3.3.24.2.12

4.3.3.24.2.13

4.3.3.24.2.14

4.3.3.24.2.15

4.3.3.24.2.16

4.3.3.24.4

14.3.3.24.5

4.3.3.24.6

4.3.3.24.7

4.3.3.24.8

4.3.3.24.9

4.3.3.24.10

4.3.3.24.11

4.3.3.24.12 -

4.3.3.24.13

4.3.3.24.14

4.3.3.24.15

4.3.3.24.16

4.3.3.24.17

4.3.3.24.18

14.3.3.24.19

4.3.3.24.22.1 "

4.3.3.24.22.2

4.3.3.24.22.3

i
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“ I SYNCOR RADIATION MANAGEMENT

4.3.3.24.22.4
4.3.83.24.22.5
4.3.3.24.22.6
4.3.3.24.22.7
4.3.3.24.22.8 ) 1
4.3.3.24.22.9
4.3.3.24.22.10
4.3.3.24.22.11
4.3.3.24.22.12
4.33.24.22.13
4.3.3.24.22.14
4.3.3.04.22.15 ,
4.3.3.24.22.16 \
4.3.3.25.2.1
4.3.3.25.2.2
4.3.3.25.2.3
4.3.3.25.2.4
4332525
4.3.3.25.2.6
4.3.3.25.2.7
4.3.3.25.2.8
4.3.3.25.2.9
4.3.3.25.2.10
4.3.3.25.2.11
4.3.325.2.12
4.3.83.25.2.13
4.3.3.25.2.14
4.3.3.25.2.15
4.3.3.25.2.16
4.3.3.25.4.1
4.3.3.25.4.2
4.3.3.25.4.3
4.3.3.25.4.4
4.3.3.25.4.5
4.3.3.25.4.6
4.3.3254.7
4.3.3.25.4.8
4.3.3.25.4.9
1 4.3.3.25.4.10
4.3.3.25.4.11
| 4.3.325.4.12
4.3.3.25.4.13
4.3.3.25.4.14
4.3.3.25.4.15 .
4.3.3.25.4.16 WV r
4.3.3.25.7 \

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

DATE TITLE
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REV
1

ECN NO.
3076
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PRODUCTION

DOC CTRL
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4.3.3.25.8

4.3.3.25.9

4.3.3.25.10

4.3.3.25.11

4.3.3.25.12

4.3.3.25.13

4.3.3.25.14

4.3.3.25.156

4.3.3.25.16

4.3.3.25.17

4.3.3.25.18

4.3.3.25.19

4.3.3.25.20

4.3.3.25.21

4.3.3.25.22

4.3.3.26.2.1

4.3.3.26.2.2

4.3.3.26.2.3

4.3.3.26.2.4

4.3.3.26.2.5 —

4.3.3.26.2.6

4.3.3.26.2.7

4.3.3.26.2.8

4.3.3.26.2.9

4.3.3.26.2.10

4.3.3.26.2.11

4.3.3.26.2.12

4.3.3.26.2.13

4.3.3.26.2.14

4.3.3.26.2.15

4.3.3.26.2.16

4.3.3.26.4.1

4.3.3.26.4.2

4.3.3.26.4.3

4.3.3.26.4.4

4.3.3.26.4.5

4.3.3.26.4.6

4.3.3.26.4.7

4.3.3.26.4.8

4.3.3.26.4.9

4.3.3.26.4.10

4.3.3.26.4.11

14.3.3.26.4.12

4.3.3.26.4.13

4.3.3.26.4.14

£

4.3.3.26.4.15

Y

hd
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TITLE
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4.3.3.26.4.16

4.3.3.26.6

4.3.3.26.7

4.3.3.26.8

4.3.3.26.9

4.3.3.26.10

4.3.3.26.11

4.3.3.26.12

4.3.3.26.13

4.3.3.26.14

4.3.3.26.15

4.3.3.26.16

4.3.3.26.17

4.3.3.26.18

4.3.3.26.19

4.3.3.26.20

4.3.3.26.21

4.3.3.26.24.1

4.3.8.26.24.2

4.3.3.26.24.3

4.3.3.26.24.4

4.3.3.26.24.5

4.3.3.26.24.6

4.3.3.26.24.7

4.3.3.26.24.8

4.3.3.26.24.9

4.3.3.26.24.10

4.3.3.26.24.11

1 4.3.3.26.24.12

4.3.3.26.24.13

4.3.3.26.24.14

4.3.3.26.24.156

4.3.3.26.24.16

4.3.3.27.2.1

4.3.3.27.2.2

4.3.3.27.2.3

4.3.3.27.2.4

4.3.3.27.2.5

4.3.3.27.2.6

4.3.3.27.2.7

4.3.3.27.2.8

4.3.3.27.2.9

4.3.3.27.2.10

4.3.3.27.2.11

4.3.3.27.2.12

£

4.3.3.27.2.13

\Vj

SYNCOR RADIATION MANAGEMENT

DATE

TITLE
10/28/02

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECN NO.
3076

RELEASED FOR
PRODUCTION

DOC CTRL

SHEET | NO.
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94095603VTP
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4.3.3.07.2.14
4.3.3.27.2.15
4.3.3.27.2.16
4.3.3.07.4.1
4.3.3.07.4.2
4,3.3.27.4.3
4.3.3.27.4.4
4.3.3.27.45
4.3.3.27.4.6
4.3.3.07.4.7
4.3.3.27.4.8
4.3.3.07.4.9
4.3.3.27.4.10
4.3.3.27.4.11
4.3.3.27.4.12
4.3.3.27.4.13
4.3.3.27.4.14
4.3.3.27.4.15
4.3.3.27.4.16 ~
4.3.3.27.6.1
4.3.3.27.6.2
4.3.3.27.6.3
4.3.3.27.6.4
4.3.3.27.65
4.3.3.27.6.6
4.3.3.27.6.7
4.3.3.07.6.8
4.3.3.27.6.9
4.3.3.27.6.10
4.3.3.27.6.11
4.3.3.27.6.12
4.3.3.27.6.13
4.3.3.27.6.14
4.3.3.27.6.15
4.3.3.27.6.16
4.3.3.27.9

4.3.3.27.10
4.3.3.27.11

4.3.3.27.12
4.3.3.27.13
4.3.3.27.14
4.3.3.27.15
4332716 | - :
4332747 | = - T
4.3.3.07.18 ” - 7
4.3.3.27.19 \ N\ 7
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4.3.3.27.20
4.3.3.27.21
4.3.3.27.22
4.3.3.27.23 )
4,3,3.27.24 \
4.3.3.28.2.1
4,3.3.28.2.2
4.3.3.28.2.3
4.3.3.28.2.4
4.3.3.28.2.5
4.3.3.28.2.6
4.3.3.28.2.7
4,3.3.28.2.8
4.3.3.28.2.9
4.3.3.28.2.10
4.3.3.28.2.11
4.3.3.28.2.12
4.3.3.28.2.13
4.3.3.28.2.14
4.3.3.28.2.15 ]
4.3.3.28.2.16 \
4.3.3.28.4.1
4.3.3.28.4.2
4.3.3.28.4.3
4.3.3.28.4.4
4.3.3.28.4.5
4.3.3.28.4.6
4,3.3.28.4.7
4,3.3.28.4.8
4.3.3.28.4.9
4.3.3.28.4.10
4.3.3.28.4.11
4.3.3.28.4.12
4.3.3.28.4.13
4.3.3.28.4.14
4.3.3.28.4.15
4,3.3.28.4.16
4.3.3.28.6.1
4.3.3.28.6.2
4.3.3.28.6.3
4.3.3.28.6.4 ]
[4.83.28.6.5

4.3.3.28.6.6
4.3.3.28.6.7
| 4.3.3.28.6.8 , / )
4.3.3.28.6.9 Y Wi

o DATE TTLE  SOFTWARE VALIDATION TEST
SYNCOR RADIATION MANAGEMENT 10123102 S OCEDURE 08608

REV TECNNO. | RELEASED FOR | DOCCTRL| SHEET |No. SIZE
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4.3.3.28.6.10 [ \
4.3.3.28.6.11
4.3.3.28.6.12
4.3.3.28.6.13
4.3.3.28.6.14 R
4.3.3.28.6.15 Ay
4.3.3.28.6.16 Y -
4.3.3.28.9
4.3.3.28.10
4.3.3.28.11
4.3.3.28.12
4.3.3.28.13
4.3.3.28.14
4.3.3.28.15
4.3.3.28.16
4.3.3.28.17
4.3.3.28.18
4.3.3.28.19
4.3.3.28.20
4.3.3.28.21
4.3.3.28.22
4.3.3.28.23
4.3.3.28.24
4.3.3.28.27.1
4.3.3.28.27.2
I 4.3.3.28.27.3

4.3.3.28.27.4
4.3.3.28.27.5
4.3.3.28.27.6
4.3.3.28.27.7
4.3.3.28.27.8
4.3.3.28.27.9
4.3.3.28.27.10
4.3.3.28.27.11
4.3.3.28.27.12
4.3.3.28.27.13
4.3.3.28.27.14
4.3.3.28.27.15
4.3.3.28.27.16 /
4.3.3.29.2.1
I 4.3.3.29.2.2
4.3.3.29.2.3
"[4.8.8329.24
4.3.3.29.2.5
4.3.3.29.2.6 / \ .
4.3.3.29.2.7 \ N/

—
DATE TITLE
’ 10/23/02 . SOFTWARE VALIDATION TEST
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4.3.3.29.2.8

4.3.3.29.2.9

4.3.3.29.2.10

4.3.3.29.2.11

4.3.3.29.2.12

4.3.3.29.2.13

4.3.3.29.2.14

4.3.3.29.2.15

4.3.3.29.2.16

4.3.3.29.4.1

4.3.3.29.4.2

4.3.3.29.4.3

4.3.3.29.4.4

4.3.3.29.4.5

4.3.3.29.4.6

4.3.3.29.4.7

4.3.3.29.4.8

4.3.3.29.4.9

4.3.3.29.4.10

4.3.3.29.4.11

4.3.3.29.4.12

4.3.3.29.4.13

4.3.3.28.4.14

4.3.3.28.4.15

4.3.3.294.16

4.3.3.29.6.1

4.3.3.29.6.2

4.3.3.29.6.3

4.3.3.29.6.4

4.3.3.29.6.5

4.3.3.29.6.6

4.3.3.29.6.7

4.3.3.29.6.8

4.3.3.29.6.9

4.3.3.29.6.10

4.3.3.29.6.11

4.3.3.29.6.12

4.3.3.29.6.13

4.3.3.29.6.14

4.3.3.29.6.15

4.3.3.29.6.16

4.3.3.29.8.1

4.3.3.29.8.2

4.3.3.29.8.3

4.3.3.29.8.4

4.3.3.29.8.5
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DATE
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TITLE

- SOFTWARE VALIDATION TEST

PROCEDURE, 9405603

REV
1

ECN NO.

3076

RELEASED FOR
PRODUCTION

DOC CTRL

SHEET
221 of 246

NO.

,94095603VTP

SIZE
PLN




4.3.3.29.8.6

4.3.3.29.8.7

4.3.3.29.8.8

4.3.3.29.8.9

4.3.3.29.8.10

4.3.3.29.8.11

4.3.3.29.8.12

4.3.3.29.8.13

4.3.3.29.8.14

4.3.3.29.8.15

4.3.3.29.8.16

4.3.3.28.11

4.3.3.29.12

4.3.3.29.13

4.3.3.29.14

4.3.3.29.15

4.3.3.29.16

4.3.3.29.17

4.3.3.29.18

4.3.3.29.19

4.3.3.28.20

4.3.3.29.21

4.3.3.29.22

4.3.3.29.23

4.3.3.29.24

4.3.3.29.25

4.3.3.29.26

4.3.3.30.2.1

4.3.3.30.2.2

4.3.3.30.2.3

4.3.3.30.24

4.3.3.30.2.5

4.3.3.30.2.6

4.3.3.30.2.7

4.3.3.30.2.8

4.3.3.30.2.9

4.3.3.30.2.10

4.3.3.30.2.11

4.3.3.30.2.12

4.3.3.30.2.13

4.3.3.30.2.14

4.3.3.30.2.156

4.3.3.30.2.16 ~

4.3.3.304.1

4.3.3.30.4.2

/

4.3.3.30.4.3

Y
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DATE
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TITLE
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1
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4.3.3.30.4.4

4.3.3.30.4.5

4.3.3.30.4.6

4.3.3.30.4.7

4.3.3.30.4.8

4.3.3.30.4.9

4.3.3.30.4.10

4.3.3.30.4.11

4.3.3.30.4.12

4.3.3.304.13

4.3.3.30.4.14

4.3.3.30.4.15

4.3.3.304.16

4.3.3.30.6

4.3.3.30.7

4.3.3.30.8

4.3.3.30.9

4.3.3.30.10

4.3.3.30.11

4.3.3.30.12

4.3.3.30.13

4.3.3.30.14

4.3.3.30.15

4.3.3.30.16

4.3.3.30.17

4.3.3.30.18

4.3.3.30.19

4.3.3.30.20

-4.3.3.30.21

4.3.3.30.24.1

4.3.3.30.24.2

4.3.3.30.24.3

4.3.3.30.24.4

4.3.3.30.24.5

4.3.3.30.24.6

4.3.3.30.24.7

4.3.3.30.24.8

4.3.3.30.24.9

4.3.3.30.24.10

4.3.3.30.24.11

4.3.3.30.24.12

4.3.3.30.24.13

-4.3.3.30.24.14 -

4.3.3.30.24.15

4.3.3.30.24.16

4.3.3.31.2.1

——1 SYNCOR RADIATION MANAGEMENT

DATE

10/23/02
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PROCEDURE, 9405603

REV
1

ECN NO.
3076

RELEASED FOR
PRODUCTION

DOC CTRL

SHEET
223 of 246

NO.
94095603VTP

SIZE
PLN




4.33.312.2 ) .
4.3.3.31.2.3 y

4.3.3.31.2.4
4.3.3.3125
4.3.3.31.2.6
4.33.31.2.7
4.3.3.31.2.8
4.3.3.31.2.9
4.3.3.31.2.10
4.3.3.31.2.11
4.3.3.31.2.12
4.3.3.31.2.13
4.3.3.31.2.14
4.3.3.31.2.15
4.3.3.31.2.16 \
4.3.3.31.4.1
4.3.3.31.4.2
4.3.3.31.4.3
4.3.3.31.4.4
4.3.3.31.45
4.3.3.31.4.6
4.3.3.31.4.7
4.3.3.31.4.8
4.3.3.31.4.9
4.3.3.31.4.10
4.3.3.31.4.11
4.3.3.31.4.12
4.8.3.31.4.13 -
4.3.3.31.4.14
4.3.3.31.4.15
4.3.3.31.4.16
4.3.3.31.6.1
4.3.3.31.62
4.3.3.31.6.3
4.3.3.31.6.4
4.3.3.31.65
4.3.3.31.6.6
4.3.3.31.6.7
4.3.3.31.6.8
4.3.3.31.6.9
4.3.3.31.6.10
4.3.3.31.6.11
4.3.3.31.6.12
4.3.3.31.6.13
4.3.3.31.6.14 , =7 /
4.3.3.31.6.15 \V.

S S S A

- = - e DATE e TITLE
SYNCOR RADIATION MANAGEMENT 10/23/02 S Y ALIDATION TEST

REV | ECNNO. | RELEASED FOR |DOCGTRL | SHEET | No. SIZE
1 3076 | PRODUCTION 224 of 246 94095603VTP PLN




'14.3.3.32.3.2

14.3.3.32.3.11

4.3.3.31.6.16

4.3.3.31.9

4.3.3.31.10

4.3.3.31.11

4.3.3.31.12

4.3.3.31.13

4.3.3.31.14

4.3.3.31.15

4.3.3.31.16

4.3.3.31.17

4.3.3.31.18

4.3.3.31.19

4.3.3.31.20

4.3.3.31.21

4.3.3.31.22

4.3.3.31.23

4.3.3.31.24

4.3.3.32.3.1

4.3.3.32.3.3

4.3.3.32.34

4.3.3.32.3.5

4.3.3.32.3.6

4.3.3.32.3.7

4.3.3.32.3.8

4.3.3.32.3.9

4.3.3.32.3.10

4.3.3.32.3.12

4.3.3.32.3.13

4.3.3.32.3.14

4.3.3.32.3.15

4.3.3.32.3.16

4.3.3.32.5.1

4.3.3.32.5.2

4.3.3.32.5.3

4.3.3.32.5.4

4.3.3.32.5.5

4.3.3.32.5.6

4.3.3.32.5.7

4.3.3.32.5.8

4.3.3.32.5.8

4.3.3.32.5.10

4.3.3.32.5.11

4.3.3.32.5.12

4.3.3.32.5.13

\Y

SYNCOR RADIATION MANAGEMENT

DATE

10/23/02

TITLE

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECNNO. | RELEASED FOR
3076 PRODUCTION

DOC CTRL

SHEET
225 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.32.5.14

4.3.3.32.5.15

4.3.3.32.5.16

4.3.3.32.8.1

4.3.3.32.8.2

4.3.3.32.8.3

4.3.3.32.84

4.3.3.32.8.5

4.3.3.32.8.6

4.3.3.32.8.7

4.3.3.32.8.8

4.3.3.32.8.9

4.3.3.32.8.10

4.3.3.32.8.11

4.3.3.32.8.12

4.3.3.32.8.13

4.3.3.32.8.14

4.3.3.32.8.15

4.3.3.32.8.16

4.3.3.33.2

4.3.3.33.3

4.3.3.33.4

4.3.3.33.5

4.3.3.33.6

4.3.3.33.7

4.3.3.33.8

4.3.3.33.9

4.3.3.33.10

14.3.3.33.11

4.3.3.33.12

4.3.3.33.13

4.3.3.33.14

4.3.3.33.15

4.3.3.33.16

4.3.3.33.17

4.3.3.33.19

4.3.3.33.20

4.3.3.33.21

4.3.3.33.22

4.3.3.33.23

4.3.3.33.24

4.3.3.33.25

14.3.3.33.26

4.3.3.33.27

4.3.3.33.28

4.3.3.33.29

SYNCOR RADIATION MANAGEMENT

DATE

10/23/02

TITLE

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECN NO.

RELEASED FOR
3076 PRODUCTION

DOG CTRL

SHEET
226 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.33.30
4.3.3.33.31
4.3.3.33.32
4.3.3.33.33
4.3.3.33.34
4.3.3.33.35
4.3.3.33.36
4.3.3.33.38
4.3.3.33.39
4.3.3.33.40
4.3.3.33.41
4.3.3.33.42
4.3.3.33.43
4.3.3.33.44
4.3.3.3345
4.3.3.33.46
4.3.3.33.47
4.3.3.33.48
4.3.3.33.49
4.3.3.33.50
4.3.3.33.51
4.3.3.33.52
4.3.3.33.53 \
4.3.3.3355
4.3.3.33.57
4.3.3.33.58
4.3.3.33.59
4.3.3.33.60 . |
4.3.3.33.61
4.3.3.33.62
4.3.3.33.63
4.3.3.33.64
4.3.3.33.65
4.3.3.33.66
4.3.3.33.67
4.3.3.33.68
4.3.3.33.69
4.3.3.33.70 \
4.3.3.33.71 .

4.3.3.33.72 \
4.3.3.33.74
4.3.3.33.75
4.3.3.33.76
4.3.3.33.77
4.3.3.33.78 , , ,
4.3.3.33.79 \ N

N

DATE TIMLE  SOFTWARE VALIDATION TEST

‘SYNCOR RADIATION MANAGEMENT 10/23/02 PROCEDURE, 9405603

REV T ECNNO. | RELEASED FOR | DOCCTRL| SHEET |NO. SITE
1 3076 PRODUCTION 227 of 246 94095603VTF PLN




4.3.3.33.80

4.3.3.33.81

4.3.3.33.82

4.3.3.33.83

4.3.3.33.84

4.3.3.33.85

4.3.3.33.86

4.3.3.33.87

4.3.3.33.88

4.3.3.33.89

4.3.3.33.90.1

4.3.3.33.90.2

4.3.3.33.90.3

4.3.3.33.90.4

4.3.3.33.90.5

4.3.8.33.90.6

4.3.3.33.90.7

4.3.3.33.90.8

4.3.3.33.90.9

4.3.3.33.90.10

4.3.3.33.90.11

4.3.3.33.90.12

4.3.3.33.90.13

4.3.3.33.90.14

4.3.3.33.90.15

4.3.3.33.90.16

4.3.3.33.92

4.3.3.33.83

4.3.3.33.94

4.3.3.33.95

4.3.3.33.96

4.3.3.33.97

4.3.3.33.98

4.3.3.33.99

4.3.3.33.100

4.3.3.33.101

4.3.3.33.102

4.3.3.33.103

4.3.3.33.104

4.3.3.33.105

4.3.3.33.106

4.3.3.33.107

4.3.3.33.110

4.3.3.33.111

4.3.3.33.112

4.3.3.33.113

A\

S R

‘ _I’SYNCOT!.RZ\DIATION MANAGEMENT

I

DATE

10/23/02

TMLE  SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECN NO.
3076

RELEASED FOR
PRODUCTION

DOC CTRL

SHEET
228 of 246

NO.
94095603VTP

SIZE
PLN




4.3.3.33.114

4.3.3.33.115

4.3.3.33.116

4.3.3.33.117

4.3.3.33.118

4.3.3.33.119

4.3.3.33.120

4.3.3.33.121

4.3.3.33.122

4.3.3.33.123

4.3.3.33.124

4.3.3.33.125

4.3.3.33.128

4.3.3.33.129

4.3.3.33.130

4.3.3.33.131

4.3.3.33.132

4.3.3.33.133

4.3.3.33.134

4.3.3.33.135

4.3.3.33.136

4.3.3.33.137

4.3.3.33.138

4.3.3.33.139

4.3.3.33.140

4.3.3.33.141

4.3.3.33.142

4.3.3.33.143

4.3.3.33.145

4.3.3.33.146

4.3.3.33.147

4.3.3.33.148

4.3.3.33.149

4.3.3.33.150

4.3.3.33.151

4.3.3.33.152

4.3.3.33.163

4.3.3.33.154

4.3.3.33.155

4.3.3.33.156

4.3.3.33.157

4.3.3.33.158

4.3.3.33.159

4.3.3.33.160

4.3.3.33.162

T~

SYNCOR RADIATION MANAGEMENT

DATE

10/23/02

TITLE

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

EV

R
P 1

ECN NO.
3076

RELEASED FOR
PRODUCTION

DOC CTRL

SHEET
229 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.33.163

4.3.3.33.164

4.3.3.33.165

4.3.3.33.166

4.3.3.33.167

4.3.3.33.168

4.3.3.33.169

4.3.3.33.170

4.3.3.33.171

4.3.3.33.172

4.3.3.33.173

4.3.3.33.174

4.3.3.33.175

4.3.3.33.176

4.3.3.33.177

4.3.3.33.178

4.3.3.33.181

4.3.3.33.182

4.3.3.33.183

4.3.3.33.184

4.3.3.33.185

4.3.3.33.186

4.3.3.33.187

4.3.3.33.188

4.3.3.33.189

4.3.3.33.190

4.3.3.33.191

4.3.3.33.192

4.3.3.33.193

4.3.3.33.194

4.3.3.33.195

4.3.3.33.196

4.3.3.38.197

4.3.3.34.2

4.3.3.34.3

4.3.3.34.5

4.3.3.34.7

4.3.3.34.7.2

4.3.3.34.7.3

4.3.3.34.7.4

4.3.3.34.7.5

4.3.3.34.7.6

4.3.3.34.7.7

4.3.3.34.7.8

4.3.3.34.7.9

| SYNCOR RADIATION MANAGEMENT

DATE

10/23/02

TITLE

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECNNO. | RELEASED FOR
3076 PRODUCTION

DOC CTRL

SHEET
230 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.34.7.10

4.3.3.34.7.11

4.3.3.34.7.12

4.3.3.34.7.13

4.3.3.34.7.14

4.3.3.34.7.15

4.3.3.34.7.16

4.3.3.34.7.17

4.3.3.34.9

4.3.3.34.10

4.3.3.34.12

4.3.3.34.13.1

4.3.3.34.13.2

4.3.3.34.13.3

4.3.3.34.13.4

4.3.3.34.13.5

4.3.3.34.13.6

4.3.3.34.13.7

4.3.3.34.13.8

4.3.3.34.13.9

4.3.3.34.13.10

4.3.3.34.13.11

4.3.3.34.13.12

4.3.3.34.13.13

4.3.3.34.13.14

4.3.3.34.13.15

4.3.3.34.13.16

4.3.3.34.15

4.3.3.34.17

4.3.3.34.18

4.3.3.34.21

4.3.3.34.22

4.3.3.34.24

4.3.3.34.26

4.3.3.34.26.2

4.3.3.34.26.3

4.3.3.34.26.4

4.3.3.34.26.5

4.3.3.34.26.6

4.3.3.34.26.7

4.3.3.34.26.8

4.3.3.34.26.9

4.3.3.34.26.10

4.3.3.34.26.11

4.3.3.34.26.12

4.3.3.34.26.13

/

4.3.3.34.26.14

\
J

\\/

SYNCOR RADIATION MIANAGEMENT

DATE

10/23/02

TITLE

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECNNO. | RELEASED FOR
3076 PRODUCTION

DOC CTRL

SHEET
231 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.34.26.15

4.3.3.34.26.16

4.3.3.34.26.17

4.3.3.34.28

4.3.3.34.29

4.3.3.34.31.

4.3.3.34.32.1

4.3.3.34.32.2

4.3.3.34.32.3

4.3.3.34.32.4

4.3.3.34.32.5

4.3.3.34.32.6

4.3.3.34.32.7

4.3.3.34.32.8

4.3.3.34.32.9

4.3.3.34.32.10

4.3.3.34.32.11

4.3.3.34.32.12

4.3.3.34.32.13

4.3.3.34.32.14

4.3.3.34.32.15

4.3.3.34.32.16

4.3.3.34.34

4.3.3.34.36

4.3.3.34.37

4.3.3.34.39.1

4.3.3.34.39.2

4.3.3.34.39.3

4.3.3.34.39.4

4.3.3.34.39.5

4.3.3.34.39.6

4.3.3.34.39.7

4.3.3.34.39.8

4.3.3.34.39.9

4.3.3.34.39.10

4.3.3.34.39.11

4.3.3.34.39.12

4.3.3.34.39.13

4.3.3.34.39.14

4.3.3.34.39.15

4.3.3.34.39.16

4.3.3.34.41

[4.3.3.34.42

4.3.3.34.44

4.3.3.34.46

\ i

4.3.3.34.46.2

|

\/

‘SYNCOR RADIATION MANAGEMENT

DATE

TITLE
10/23/02

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECN NO.

3076

RELEASED FOR
PRODUCTION

DOC CTRL

232 of 246

SHEET | NO.

94095603VTP

SIZE
PLN




4.3.3.34.46.3

4.3.3.34.46.4

4.3.3.34.46.5

4.3.3.34.46.6

4.3.3.34.46.7

4.3.3.34.46.8

4.3.3.34.46.9

4.3.3.34.46.10

4.3.3.34.46.11

4.3.3.34.46.12

4.3.3.34.46.13

4.3.3.34.46.14

4.3.3.34.46.15

4.3.3.34.46.16

4.3.3.34.46.17

4.3.3.34.48

4.3.3.34.49

4.3.3.34.51

4.3.3.34.53

4.3.3.34.54.1

4.3.3.34.54.3

4.3.3.34.54.4

4.3.3.34.54.5

4.3.3.34.54.6

4.3.3.34.54.7

4.3.3.34.54.8

4.3.3.34.54.9

14.3.3.34.54.10

4.3.3.34.54.11

4.3.3.34.54.12

4.3.3.34.54.13

4.3.3.34.54.14

4.3.3.34.54.15

4.3.3.34.54.16

4.3.3.34.54.17

4.3.3.34.54.18

4.3.3.34.56

4.3.3.34.57

4.3.3.34.59

4.3.3.34.61

4.3.3.34.61.2

[4.33.34.61.3

14.3.3.34.61.4

4.3.3.34.61.5

/

4.3.3.34.61.6

N/

SYNCOR RADIATION MANAGEMENT

DATE

10/23/02

TITLE

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECNNO. | RELEASED FOR
3076 PRODUCTION

DOC CTRL

SHEET
233 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.34.61.7

4.3.3.34.61.8

4.3.3.34.61.9

4.3.3.34.61.10

4.3.3.34.61.11

4.3.3.34.61.12

4.3.3.34.61.13

|
[ —t—]

4.3.3.34.61.14

4.3.3.34.61.15

4.3.3.34.61.16

4.3.3.34.61.17

4.3.3.34.63

e Tt

4.3.3.34.66

4.3.3.34.68

4.3.3.34.70

4.3.3.34.71.1

4.3.3.34.71.2

4.3.3.34.71.3

4.3.3.34.714

4.3.3.34.71.5

4.3.3.34.71.6

4.3.3.34.71.7

4.3.3.34.71.8

4.3.3.34.71.9

4.3.3.34.71.10

4.3.3.34.71.11

4.3.3.34.71.12

4.3.3.34.71.13

4.3.3.34.71.14

4.3.3.34.71.15

4.3.3.34.71.16

4.3.3.34.73

4.3.3.34.76

4.3.3.34.77

4.3.3.34.79

4.3.3.34.81

4.3.3.34.81.2

4.3.3.34.81.3

4.3.3.34.81.4

4.3.3.34.81.5

4.3.3.34.81.6

_(4.3.3.34.81.7

4.3.3.34.81.8

4.3.3.34.81.9

£

/

4.3.3.34.81.10

Y/

WV

1 SYNCOR RADIATION MANAGEMENT

DATE

10/23/02

TITLE

SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECN NO.

RELEASED FOR
3076 PRODUCTION

DOC CTRL

SHEET
234 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.34.81.11

4.3.3.34.81.12

4.3.3.34.81.13

4.3.3.34.81.14

4.3.3.34.81.15

4.3.3.34.81.16

—
P

4.3.3.34.81.17

4.3.3.34.85

4.3.3.34.86

4.3.3.34.87.1

4.3.3.34.87.2

i

4.3.3.34.87.3

4.3.3.34.87.4

4.3.3.34.87.5

4.3.3.34.87.6

4.3.3.34.87.7

4.3.3.34.87.8

4.3.3.34.87.9

4.3.3.34.87.10

4.3.3.34.87.11

4.3.3.34.87.12

4.3.3.34.87.13

4.3.3.34.87.14

4.3.3.34.87.15

4.3.3.34.87.16

4.3.3.34.89

4.3.3.34.92

4.3.3.34.93

4.3.3.34.95

4.3.3.34.97

4.3.3.34.97.2

4.3.3.34.97.3

4.3.3.34.97.4

4.3.3.34.97.5

4.3.3.34.97.6

4.3.3.34.97.7

4.3.3.34.97.8

4.3.3.34.97.9

4.3.3.34.97.10

4.3.3.34.97.11

4.3.3.34.97.12

4,3.3.34.97.13

4.3.3.34.97.14

4.3.3.34.97.15

4.3.3.34.97.16

/

4.3.3.34.97.17

V-

Vi

_“I SYNCOR RADIATION MANAGEMENT

DATE

10/23/02

-

TTLE  SOFTWARE VALIDATION TEST
PROCEDURE, 9405603

REV
1

ECNNO.
3076

RELEASED FOR
PRODUCTION

DOC CTRL

SHEET
235 of 246

NO.

94095603VTP

SIZE
PLN




4.3.3.34.99

4.3.3.34.102

4.3.3.34.103
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7 Test Incident Report — Reference 94095603VTP

7.1 Test Incident Report Identifier:_94095603VTP-AN0O1

7.2 Summary:_After the Warn alarm was tripped and acknowledged, the input
frequency was reduced by 2 Hz, just below the trip point. Instead of remaining in the
cleared condition, the Warn alarm turned back on, Flashing, indicating a new alarm
condition had occurred. The anomaly occurred within the first minute after the
frequency was changed. The unit operated normally thereafter.

7.3 Incident Description:

7.3.1 Inputs: Singal Generator, frequency 15.0 Hz

7.2 Expected results: Warn alarm led off; Warn relay energized

7.3.3 Anomalies: Warn alarm led turned on; Warn relay de-energized. After
the incident (1 second later) the display continued to show the correct radiation

value.

7.3.4 Date and time: 10/29/02; 09:30 AM

7.3.5 Procedure step: _4.3.3.9.2.20

7.3.6 Environments: Warn acknowledge and return to normal test, with a
frequency change 2 Hz below the trip point and the unit updating once per
second.

7.3.7 Attempts to repeat: Approximately 15 attempts; Anomaly was repeatable
to the extent that an upscale indication would occur within one minute after the
signal generator frequency change, but the value, and the number of seconds
after the frequency change would vary from 20 to 50 seconds; _The test
equipment available could not identify the root cause of the anomaly.

7.3.8 Testers: R. Horvath

7.3.9 Observers: A. Lasko

7.4  Impact: The change in frequency is equivalentto a 0.12 mR/h change,
and would result in a false alarm reported by the unit. In normal operation,
however, the anomaly would be masked by the continually changing detector
output. The anomaly has not been observed in Lab calibrations, and was
observed only when a fixed, low frequency input is applied to the unit.




7.5 Resolution: By repeating the test step, it was shown that one incorrect
value was reported and displayed while the unit was performing its once per
second updates. After the first minute of operation, the unit operated flawlessly.
It was noted that a fixed, low frequency, input signal is not a normal mode of
operation for the unit. Normally, the G-M tube detector will be providing output
pulses that continually vary, due to the statistical nature of radioactive isotope
decay. In addition, the anomaly has not been observed in our factory calibrations,
and may be considered to be within the accuracy specifications for the device.
For this reason, we do not believe the anomaly will negatively affect the
performance of the device in actual operation, and will not invalidate the testing

performed.

Further testing. beyond the scope of this project, will be required to identify the
root cause of the anomaly.
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1 PURPOSE

The purpose of this document is to verify the functional requirements of the Software
Requirements Specification have been implemented in the Software Design Description
and the Software Test Plan. The requirements will be verified by the preparation of a
matrix that correlates the requirements with the applicable design document.

2 REFERENCE DOCUMENTS

The reference standards used for guiding the preparation of this document are listed
below:

2.1 IEEE Std 7-4.3.2-1993, Standard Criteria for Digital Computers in Safety Systems of
Nuclear Power Generating Stations

2.2 IEEE Std 1012-1996, Standard for Software Verification and Validation Plans

23  EPRI Std TR-103291-CD Handbook for Verification and Validation of Digital Systems
(12/1998)

2.4  Syncor Radiation Management Quality Assurance Manual, QSP-100, Version 004, Rev.
1/2/02, Implemented 3/14/02

25  Syncor Radiation Management Quality Procedure QSP-205, Document Control

2.6 Syncor Radiation Management Quality Procedure QSP-05-05, Engineering Change
Notice

3 DEFINITIONS
3.1 Definitions

3.1.1 Acceptance testing — Formal testing conducted to determine whether or not the system
satisfies its acceptance criteria and to enable the customer to determine whether or
not to accept the system.

3.1.2 Anomaly — Anything observed in operation of the UDR that deviates from expectations
based on previously verified software/firmware products or reference documents.

3.1.3 Fail Safe — A condition for a relay where in normal operation the relay is energized.

3.1.4 Firmware — The combination of software and data that reside in read-only memory
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3.1.5 Software — Computer programs and data pertaining to the operation of a computer

system.

3.1.6 Traceability — The degree to which a relationship is established between two or more
products of the development process, especially product having a predecessor-
successor or master-subordinate relationship to one another; for example the degree
to which the requirements and design of a given software component match.

3.1.7 Verification — The process of determining whether or not the products of a given phase

3.2

3.3

of the software/firmware development cycle fulfill the requirements established during

the previous phase.

Abbreviations
BTU/hr — British Thermal Units per hour

E000X — Error code identifier ( X = an integer, 0 through 9)

EEEEE - Error code identifying an overrange condition
JP — Jumper and jumper position identifier

F - Degrees Farenheit

kR/h — kiloRoentegens per hour

mR/h — milliRoentegens per hour

Acronyms & Notations

DPDT - Double pole double throw

ECN - Engineering Change Notice

EPROM - Erasable Programmable Read Only Memory
IEEE - Institute of Electrical and Electronics Engineers
QA - Quality Assurance

R/h — Roentegens per hour

RMS — Radiation Monitoring System

'RTM = Requirements Traceability Matrix” ~~

SDD - Software Design Description
SPDT - Single pole double throw
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SRM — SYNCOR Radiation Management

SRS - Software Requirements Specification
UDR - Universal Digital Ratemeter

VVTP — Verification and Validation Test Plan
VVTR - Verification and Validation Test Report
V&YV - Verification and Validation

4 Overview
The Requirements Traceability Matrix below was prepared from a review of the following

documents:

94095603SRS, Rev. 1 - Software Requirements Specification

94095603SDD, Rev. 1 — Software Design Description

94095603VVTP, Rev. 1 — Software Verification and Validation Test Procedure
Revisions to these documents will require a review to determine if a revision to the matrix is

required.

4.1Requirements Matrix

(No. Requirement [Type of 04095603SRS 94095603SDD 04095603SDD  [Test
Description: [Requirement: Paragraph: Paragraph: Paragraph: Procedure:
1 [Seven Hardware 3.1.1.1.1 4.2.17 N/A 4.3.3.2.4.1
segment
display
2 Backlights Hardware 3.1.1.1.2 4.2.34 6.2.14, 4.3.3.2.4.2
) 6.2.17,
6.2.21,
- Bo24 — --
3 [Status Hardware 3.1.1.1.3 4.2.18 6.2.14, 4.3.3.2.4.3
Fidicators 6.2.17,
6.2.21,
6.2.24
4 |Bargraph Hardware 3.1.1.1.4 4.2.13 6.2.14, 4.3.3.2.4.4
Sy -- - 6.217 --
6.2.21,
6.2.24
5 ICheck Source Hardware 3.1.1.1.5.1 3.1.3.1 6.2.1, 4.3.3.2.4.5
Pushbutton 4.2.28 ;Ez.m,
l naTr
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6 |Alarm Hardware 3.1.1.1.5.2 3.1.2.5.3, 6.2.1, 4.3.3.2.4.6
Acknowledge 3.1.2.6.3, 6.2.21,
Pushbutton 4.2.28 6.2.24
7 HIGH alarm  Hardware 3.1.1.1.5.3 4.2.28 6.2.14, 4.3.3.2.4.7
set point 6.2.17,
display 6.2.21,
Pushbutton 6.2.24
8 [(WARN alarm [Hardware 3.1.1.1.5.4 4.2.28 6.2.14, 4.3.3.2.4.8
set point 6.2.17,
display 6.2.21,
Pushbutton 6.2.24
9 |Data entry Hardware 3.1.1.2 4.3 6.2.16, 4.3.3.2.4.9
switch 5.2.13,
6.2.21,
6.2.24
10 |Digit Data Hardware 3.1.1.3.1 4.2.19 6.2.16, 4.3.3.2.4.10
Entry 6.2.13,
pnushbutton 6.2.21,
6.2.24
11 [Value Data Hardware 3.1.1.3.2 4.2.19 6.2.16, 4.3.3.2.4.11
Entry 6.2.13,
pushbutton 6.2.21,
6.2.24
12 [Enter Data Hardware 3.1.1.3.3 4.3 6.2.16, 4.3.3.2.4.12
Entry 6.2.13,
nushbutton 6.2.21,
6.2.24
13 [Calibration Operation B3.1.1.4 3.1.4, 5.2.4, 4.3.3.33
Mode entered 3.1.4.1 6.2.21
manually
14 Calibration Operation 3.1.1.5 3.1.4.9 6.2.4, 4.3.3.33.37
Mode restarted 6.2.21
by pressing
enter
15 System will  Operation 3.1.1.5.1 3.1.4.2, 5.2.4, 4.3.3.33.38
display 3.1.4.11.1 6.2.21
calibration time
when
calibration
mode is re- -
entered.
16 [Calibration in |Operation 3.1.1.6 3.1.4.10.2 6.2.4, 4.3.3.33.56
process 6.2.21
stopped by
_ppressingenter{
key.

— [E—— —— e hNATEE L <T|TLE - - PR
SYNCOR RADIATION MANAGEMENT /0.0 SOFTWARE REQUIREMENTS
| TRACEABILITY MATRIX, 94095603
REV | ECNNO. | RELEASED FOR | DOCCTRL | SHEET | NO. 20956031 SIZE
1 3090 PRODUCTION 6 of 24 94095




17 [Calibration in |Operation 3.1.1.7 3.1.4.10.3, 6.2.4, 4.3.3.33.73
process 3.1.4.12, 6.2.21
stopped by 3.1.4.14.7
moving rotary
switch to
position other
than 8.
18 |Power on/off Hardware 3.1.2.1 4.2.34 IN/A 4.3.3.1.1
button Interface
19 |Provide 1 Hardware 3.1.2.2 4.2.21 N/A 4.3.3.1.2
analog output [Interface
of 0 - 10 Vdc
20 [Provide 2 Hardware 3.1.2.3 4.2.21 IN/A 4.3.3.1.3
Analog outputs [Interface
of 4 - 20 mA
21 IMonitor shall [Hardware 3.1.2.4 4.2.33 N/A 4.3.3.1.4
have one Interface
SPDT high
alarm output
22 |Monitor shall {Hardware 3.1.2.5 4.2.33 N/A 4.3.3.1.5
have one Interface
DPDT warning
output
23 Monitor shall |Hardware 3.1.2.6 4.2.12, N/A 4.3.3.1.6
have one Interface 4.2.33
DPDT fail
output
24-Message~ -~ [Software 03.1.3.1 3.1.1.1.5.1 6.2.6, 1.5.1,
queues Interface 6.2.8, 1.5.2,
(Option) 6.2.9, 1.5.3
6.2.11,
6.2.17,
6,2.24
25 |Interrupts Software 3.1.3.2 3.1.1.1.5.2, 6.2.6, 4.3.3.5.1.2,
Interface 3.1.1.1.5.5.12, 5.2.8, 4.3.3.8.2,
4.2.2, 6.2.9, 4.3.3.9.1.1.1,
4.2.3, 6.2.15, 4.3.3.9.2.1,
4.2.4 6.2.18, 4.3.3.9.2.20
6.2.20,
6,2,21,
6.2.22,
5.2.24
26 [RS-232 Communications3.1.4.1 4.2.23, 6.2.8, 1.5.1,
(optional) Interface 4.2.36 6.2.10, 4.3.3.1.7
6.2.11,
6.2.17,
5.2.19,
6.2.21,
6.2.23,
6.2.24
S mares = ] TITLE
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27 VICO loop ICommunications3.1.4.2 4.2.23, 6.2.12, 1.5.3,
(optional) Interface 4.2.36 6.2.15, 4.3.3.1.8
6.2.19,
6.2.23,
6.2.24
28 |RS-485 ICommunications3.1.4.3 4.2.23, 65.2.9, 1.5.2,
(optional) Interface 4.2.36 6.2.20, 4.3.3.1.9
6.2.24
29 [To inform the [System Feature 3.2.1.1 3.1.1.1.5.5.2, 6.1.1.14 4.3.3.4
user as to the 3.1.1.1.5.5.4, 6.2.6,
presence and 3.1.1.1.5.5.7 6.2.7,
level of 6.2.14,
radiation within 6.2.15,
the monitored 6.2.17,
lequipment or 6.2.19,
area. 6.2.21,
6.2.24
30 [The radiation [System Feature 3.2.1.2.1.1 3.1.1.1.6.5.4 6.1.1.10, 4.3.3.4.14
value is 6.2.14,
displayed as a 6.2.17,
three digit 6.2.19,
number 6.2.21,
6.2.23,
6.2.24
31 [Backlitinsert [System Feature 3.2.1.2.1.2 4.2.34 6.2.12, 4.3.3.33.19
will display 6.2.15,
engineering 6.2.19,
units in mAR/MH, 6.2.23,
R/h, or kR/h 6.2.24
32 [The bar graph [System Feature 8.2.1.2.1.3 3.1.5.1.5, 3.1.27.1.2 6.1.1.10, 4.3.3.2.4.4
will display the 6.2.14,
value on the 6.2.17,
fixed mR/h 6.2.21,
scale 6.2.24
33 jAny indicator {System Feature 3.2.1.2.1.4 3.1.1.1.1.5 6.2.14, 4.3.3.4.12
rlights that are 5.2.17,
on will be 5.2.21,
green in 6.2.24
normal mode
34 |Analog outputs|System Feature 38.2.1.2.1.5 3.1.1.1.5.5.8, 3.1.5.1.66.2.2, 4.3.3.4.15,
will track the 6.2.21, 4.3.3.4.16,
displayed 6.2.24 4.3.3.4.17
value.
35 |Alarm outputs [System Feature 8.2.1.2.1.6 3.1.1.1.4, 6.2.1, 4.3.3.4.4,
i Lwillj:ae__ac_:tive in 3.1.2.5.3.2.1 6.2.21, 4.3.3.4.5,
| normal mode. 6.2.24 4.3.3.4.7,
4.3.3.4.9
36 [The Warn System Feature 3.2.1.2.1.7 13.1.1.1.4, 6.2.1, 4.3.3.4.7,
relay will 3.1.2.2.1 6.2.21, 4.3.3.9.2.1.6
operate in Falil 6.2.24
Safe Mode.
. _ — b ~NaTr
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37 [The High relay [System Feature 3.2.1.2.1.8 3.1.2.2.1, 6.1.1.9 4.3.3.4.4,
will operate in 3.1.2.6.4.1 4.3.3.11.3.3
Fail Safe
Mode.

38 [The Fail relay [System Feature 3.2.1.2.1.9 3.1.2.1.1 6.1.1.9 14.3.3.4.9,
will operate in 4.3.3.5.1.2.8
Fail Safe
Mode.

39 When no System Feature 3.2.1.3.1.1.1.1 B.1.21, 6.2.1, 4.3.3.5
counts are 3.1.2.1.1, 6.2.21,
received the 4.2.29 6.2.24
fail outputs will
be
activated.(de-
energized)

40 When loss of [System Feature 8.2.1.3.1.1.1.2 B.1.2.2, N/A 4.3.3.6
jpower occurs, 3.1.2.2.1,
the fail outputs 4.2.12
will be
activated

41 When there is [System Feature 8.2.1.3.1.1.1.3 [3.1.2.3.1, 6.2.6, 4.3.3.7
a hardware 3.1.2.3.2, 6.2.15,
failure, the fail 4.2.1, 6.2.21,
outputs will be 4.2.12 6.2.24
activated (de-
energized).

42 When detector [System Feature 3.2.1.3.1.1.1.4 (.1.24.1, 6.2.1, 4.3.3.8
anti-Jam 3.1.2.4.2, 6.2.21,
occurs, the fail 4.2.31 6.2.24

__ Joutputs willbe | -
activated (de-
energized).

43 Wamn alarm  [System Feature 8.2.1.3.2.1.1.1 8.1.2, 6.2.1, 4.3.3.9,
condition is 3.1.2.5, 6.2.21, 4.3.3.10,
true when the 3.1.2.56.2, 6.2.24 4.3.3.40.10.5
display dose 3.1.2.5.2.1,
rate is greater 3.1.2.5.2.3
than or equal
to the WARN
alarm set

oint.

44 Warn alarm  [System Feature 8.2.1.3.2.1.1.2 [3.1.2.2.1, 6.2.1, 4.3.3.4.7,
logic is fail- 3.1.2.5.3.2.1 6.2.21, 4.3.3.9.2.1.6
safe 6.2.24

45 Warn alarm is [System Feature 8.2.1.3.2.1.1.3 [B.1.2.5.3 6.2.1, 4.3.3.9,
manual reset 6.2.21, 4.3.3.10

6.2.24
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46 Whenwarn  {System Feature [3.2.1.3.2.1.1.4.1 3.1.2.5.2.1 6.2.1, 4.3.3.9.2.1.5
alarm is 6.2.21, 4.3.3.10.1.1.5
tripped, amber 6.2.24
WARN alarm
indicator
begins
flashing.

47 Whenwarn  [System Feature 3.2.1.3.2.1.1.4.2 3.1.2.56.2.2 6.2.1, 4.3.3.9.2.1.10
alarm is 6.2.21, 4.3.3.10.1.1.10
tripped, bar 6.2.24
graph goes to
lamber

48 Whenwarn  [System Feature 8.2.1.3.2.1.1.4.3 8.1.2.5.2.3 6.2.1, 4.3.3.9.2.8,
alarm is 6.2.21, 4.3.3.10.1.1.6
tripped, WARN 6.2.24
alarm relay coil
is de-
lenergized.

49 Whenwarn  [System Feature 8.2.1.3.2.1.1.5.1 8.1.2.56.3.1 6.2.1, 4.3.3.9.2.7
alarm is 6.2.21,
acknowledged, 6.2.24
WARN alarm
indicator will
be on steady.

50 Whenwarn  [System Feature [3.2.1.3.2.1.1.56.2 3.1.2.5.3.2, 6.2.1, 4.3.3.9.2.20.6
alarm is 3.1.2.5.3.2.1, 6.2.21,
acknowledged, 3.1.2.5.3.2.2, 6.2.24
relay will 3.1.2.5.3.2.3
change state
when the _.
radiation value
drops below
the set point.

51 WARN alarm [System Feature 3.2.1.3.2.1.1.6 13.1.2.5.1, 6.2.1, 4.3.3.32.3.5,
is normally 3.1.3.1.4 5.2.21, 4.3.3.32.3.6
inhibited in 6.2.24
Check Source
Mode.

52 HIGH alarm  |System Feature 3.2.1.3.2.1.2.1 [8.1.2, 6.2.1, 4.3.3.11.3.2,
condition is 3.1.2.6, 6.2.21, 4.3.3.12.4.2,
true when the 3.1.2.6.2 6.2.24 4.3.3.13.4.2,
display dose 4.3.3.14.2.2,
rate is greater 4.3.3.15.2.2,
than or equal 4.3.3.16.21.2,
to the HIGH 4.3.3.17.4.2,
alarm set 4.3.3.18.4.2,
point. 4.3.3.19.4.2,

4.3.3.20.2.2,
4.3.3.21.2.2,
4.3.3.22.2.2,
4.3.3.40.10.2

53 [High alarm System Feature [(3.2.1.3.2.1.2.2 B.1.2.6.2.3, 6.2.1, 4.3.3.4.4,
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54 High alarm is [System Feature 3.2.1.3.2.1.2.3 (.1.2.6.3 6.2.1, 4.3.3.11,

B manual reset. 6.2.21, 4.3.3.12,
6.2.24 4.3.3.13,
4.3.3.14,
4.3.3.15,
4.3.3.16,
4.3.3.17,
4.3.3.18,
4.3.3.19,
4.3.3.20,
4.3.3.21,
4.3.3.22

55 When HIGH  [System Feature [3.2.1.3.2.1.2.4.1 [3.1.2.6.2.1 6.2.1, 4.3.3.11.3.2,
alarm is 65.2.21, 4.3.3.12.4.2,
tripped, red 6.2.24 4.3.3.13.4.2,
high alarm 4.3.3.14.2.2,
indicator 4.3.3.15.2.2,
flashes. 4.3.3.16.21.2,
4.3.3.17.4.2,
4.3.3.18.4.2,
4.3.3.19.4.2,
4.3.3.20.2.2,
4.3.3.21.2.2,
4.3.3.22.2.2
56 When HIGH [System Feature [3.2.1.3.2.1.2.4.2 B.1.2.6.2.2 6.2.1, 4.3.3.11.3.10,
alarm is 6.2.21, 4.3.3.12.4.10,
tripped, the bar 6.2.24 4.3.3.13.4.10,
graph tums 4.3.3.14.2.10,
red. 4.3.3.15.2.10,
4.3.3.16.21.10,
4.3.3.17.4.10,
4.3.3.18.4.10,
4.3.3.19.4.10,
4.3.3.20.2.10,
4.3.3.21.2.10,
4.3.3.22.2.10
57 When HIGH System Feature [3.2.1.3.2.1.2.4.3 3.1.2.6.2.3 6.2.1, 4.3.3.11.3.3,
alarm is 6.2.21, 4.3.3.12.4.3,
tripped, the 6.2.24 4.3.3.13.4.3,
high relay coil 4.3.3.14.2.3,
de-energizes. 4.3.3.15.2.3,
4.3.3.16.21.3,
4.3.3.17.4.3,
4.3.3.18.4.3,
4.3.3.19.4.3,
4.3.3.20.2.3,
4.3.3.21.2.3,
4.3.3.22.2.3
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58 When HIGH [System Feature [3.2.1.3.2.1.2.4.4 3.1.2.6.2.4 6.2.1, 4.3.3.11.3.4,
alarm is 6.2.21, 4.3.3.12.4.4,
tripped, the 6.2.24 4.3.3.13.4.4,
UDR sets its 4.3.3.14.2.4,
auxiliary output 4.3.3.15.2.4,
high. (Auxiliary 4.3.3.16.21.4,
relay coil is de- 4,3.3.17.4.4,
energized) 4.3.3.18.4.4,

4.3.3.19.4 4,
4.3.3.20.2.4,
4.3.3.21.2.4,
4.3.3.22.2.4

59 When HIGH [System Feature [3.2.1.3.2.1.2.5.1 B3.1.2.6.3, 6.2.1, 4.3.3.11.3.19,
alarm is 3.1.2.6.3.1 6.2.21, 4.3.3.12.4.19,
acknowledged, 6.2.24 4.3.3.14.2.19,
the HIGH 4.3.3.16.21.19,
alarm indicator 4.3.3.17.4.19,
goes steady 4.3.3.20.5
on.

60 When HIGH [System Feature [3.2.1.3.2.1.2.56.2 3.1.2.6.3.2 6.2.1, 4.3.3.11.3.21,
alarm is 6.2.21, 4.3.3.12.4.21,
acknowledged, 6.2.24 4.3.3.14.2.21,
the UDR sets 4.3.3.16.21.21,
its auxiliary 4.3.3.17.4.21,
output low. 4.3.3.20.7

61 When HIGH [System Feature [8.2.1.3.2.1.2.5.3 3.1.2.6.4, 6.2.1, 4.3.3.11.5.3,
alarm is 3.1.2.6.4.1, 6.2.21, 4.3.3.12.6.3,
acknowledged, 3.1.2.6.4.2, 6.2.24 4.3.3.14.4.3,
the HIGH 3.1.2.6.4.3 4.3.3.16.23.3,
alarm relay will 4.3.3.17.6.3,
change state 4.3.3.19.12,
when the 4.3.3.20.21.3
radiation value
drops below
HIGH alarm
set point.

62 [The HIGH System Feature 3.2.1.3.2.1.2.6 [3.1.2.6.1, 6.2.1, 4.3.3.32.5.2,
alarm is 3.1.3.1.4 6.2.21, 4.3.3.32.5.3,
normally 6.2.24 4.3.3.32.5.4
inhibited in
Check Source
Mode.

63 When System Feature [3.2.1.3.2.1.3.1.1 3.1.2, 6.2.1, 4.3.3.23.2.13
measured 3.1.2.7, 6.2.21,
radiation is 3.1.2.7.1, 65.2.24
below under- 3.1.2.7.1.1
range set
point, the front
panel display
will indicate
0.00 mR/h.
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64 When System Feature 8.2.1.3.2.1.3.1.2 3.1.2, 65.2.1, 4.3.3.23.2.11
measured 3.1.2.7.1.2 6.2.21,
radiation is 6.2.24
below under-
range set
point, the bar
graph will
indicate the
actual radiation
value.

65 When System Feature 8.2.1.3.2.1.3.1.3 3.1.2, 6.2.1, 4.3.3.23.2.9
measured 3.1.2.7.1.3 6.2.21,
radiation is 6.2.24
below under-
range set
point, the .

RANGE alarm
indicator will
illuminate in
red.

66 When System Feature 8.2.1.3.2.1.3.1.4 8.1.2, 6.2.1, 4.3.3.23.2.14,
measured 3.1.2.7.1.1 5.2.2, 4.3.3.23.2.15,
radiation is 6.2.21, 4.3.3.23.2.16
below under 6.2.24
range, the
analog outputs
are set to 0.00

67 When System Feature 3.2.1.3.2.1.3.2.1 B.1.2.7.1.3.1 6.2.1, 4.3.3.23.4.9
measured 3.1.2.7.1.3.2 6.2.21,
radiation 6.2.24
increases into
the range of
the detector,
the RANGE
alarm indicator
will extinguish.

68 When System Feature 3.2.1.3.2.1.3.2.2 B.1.2.7.1.3.2 6.2.1, 4.3.3.23.4.1,
measured 6.2.21, 4.3.3.23.4.2,
radiation 6.2.24 4.3.3.23.4.4,
increases into 4.3.3.23.4.5,
the range of 4.3.3.23.4.6,
the detector, 4.3.3.23.4.7,
normal mode 4.3.3.23.4.8,
will begin. 4.3.3.23.4.9,

4.3.3.23.4.10,
4.3.3.23.4.11,
4.3.3.23.4.12,
4.3.3.23.4.13,
4.3.3.23.4.14,
4.3.3.23.4.15,
4.3.3.23.4.16
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69 When System Feature $3.2.1.3.2.1.3.3.1 3.1.2, 6.2.1, 4.3.3.24.2.5,
measured 3.1.2.7.2, 6.2.21, 4.3.3.25.2.5,
radiation is 3.1.2.7.2.1 6.2.24 4.3.3.26.2.5,
above over- 4.3.3.27.2.5,
range set 4.3.3.28.2.5,
point, the 4.3.3.29.2.5,
WARN alarm 4.3.3.30.2.5,
is true. 4.3.3.31.2.5

70 When System Feature [3.2.1.3.2.1.3.3.2 3.1.2, 6.2.1, 4.3.3.24.2.2,
measured 3.1.2.7.2.2 6.2.21, 4.3.3.25.2.2,
radiation is 6.2.24 4.3.3.26.2.2,
above over- 4.3.3.27.2.2,
range set 4.3.3.28.2.2,
point, the 4.3.3.29.2.2,
HIGH alarm is 4.3.3.30.2.2,
true. 4.3.3.31.2.2

71 (When ISystem Feature 8.2.1.3.2.1.3.3.3 B.1.2 6.2.1, 4.3.3.24.2.9,
measured 3.1.2.7.2.3 6.2.21, 4.3.3.25.2.9,
radiation is 6.2.24 4.3.3.26.2.9,
above over- 4.3.3.27.2.9,
range set 4.3.3.28.2.9,
point, the red 4.3.3.29.2.9,
RANGE 4.3.3.30.2.9,
indicator is 4.3.3.31.2.9
illuminated.

72 When System Feature 3.2.1.3.2.1.3.3.4 B.1.2.7.2.4 6.2.1, 4.3.3.24.2.10,
measured 6.2.21, 4.3.3.25.2.10,
radiation is 6.2.24 4.3.3.26.2.10,
above over- 4.3.3.27.2.10,
range set 4.3.3.28.2.10,
point, the bar 4.3.3.29.2.10,
graph 4.3.3.30.2.10,
illuminates in 4.3.3.31.2.10
red.
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73 When System Feature 3.2.1.3.2.1.3.3.5 3.1.2.7.2.5 6.2.1, 4.3.3.24.2.14,
measured 6.2.21, 4.3.3.24.2.15,
radiation is 6.2.24 4.3.3.24.2.16,
above over- 4.3.3.25.2.14,
range set 4.3.3.25.2.15,
point, the 4.3.3.25.2.16,
analog output 4.3.3.26.2.14,
reads full 4.3.3.26.2.15,
scale. 4.3.3.26.2.16,

4.3.3.27.2.14,
4.3.3.27.2.15,
4.3.3.27.2.16,
4.3.3.28.2.14,
4.3.3.28.2.15,
4.3.3.28.2.16,
4.3.3.29.2.14,
4.3.3.29.2.15,
4.3.3.29.2.16,
z 4.3.3.30.2.14,
4.3.3.30.2.15,
4.3.3.30.2.16,
4.3.3.31.2.14,
4.3.3.31.2.15,
4.3.3.31.2.16

74 When System Feature [3.2.1.3.2.1.3.3.6 3.1.2, 6.2.1, 4.3.3.24.2.13,
measured 13.1.2.7.2.6 6.2.21, 4.3.3.25.2.13,
radiation is 6.2.24 4.3.3.26.2.13,
above over- 4.3.3.27.2.13,
range set 4.3.3.28.2.13,
point, the front 4.3.3.29.2.13,
panel display 4.3.3.30.2.13,
reads EEEEE. 4.3.3.31.2.13

75 Over-range  |System Feature 8.2.1.3.2.1.3.3.7 B.1.2.7.2.7.1 6.2.1, 4,3.3.24.21,
alarm is reset 5.2.21, 4.3.3.25.6,
by pressing 6.2.24 4.3.3.26.23,
acknowledge 4.3.3.27.8,
pushbutton. 4.3.3.28.8,

4.3.3.30.5,
4.3.3.31.7

76 Over-range  [System Feature 3.2.1.3.2.1.3.3.8 8.1.2.7.2.7 6.2.1, 4.3.3.25.4.9,
alarm does not 6.2.21, 4.3.3.25.15
reset 6.2.24
automatically.

77 When detector §ystem Feature [3.2.1.3.2.1.3.3.9 B.1.2.7.2.8, 6.2.1, 4.3.3.8.20
output is above 4.2.24 6.2.21,
the electronic 6.2.24
anti-jam circuit
threshold the
anti-jam circuit

will be
Activated.
e e R Y
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78

When check
source
pushbutton is
held down, the
check source
relay is
energized.

System Feature

3.2.1.4.1.1.1

3.1.3,
3.1.3.1,
3.1.3.1.1

6.2.5

4.3.3.32.3.1

79

When check
source
pushbutton is
held down, the
check source
indicator will
illuminate
(green).

System Feature

3.2.1.4.1.1.2

3.1.3.1.2,
3.1.4.14.4

6.2.14,
6.2.17,
6.2.21,
6.2.24

4.3.3.32.3.1

80

\When check
source
pushbutton is
held down, the
radiation value
will be
displayed on
the front panel.

System Feature

3.2.1.4.1.1.3

3.1.3.1.3

6.2.6,

6.2.14,
6.2.15,
6.2.17,
6.2.21,
5.2.24

4.3.3.32.3.13

81

When check
source
pushbutton is
held down, the
front panel
HIGH and
WARN alarms
status
indicators are
disabled.

System Feature

3.2.1.4.1.1.4

3.1.3.1.4

6.2.1,
6.2.21,
6.2.24

4.3.3.32.3.5,
4.3.3.32.3.6,
4.3.3.32.5.2,
4.3.3.32.5.3,
4.3.3.32.56.4

82

When check
source
pushbutton is
held down, the
analog outputs
are set to zero.

ISystem Feature

3.2.1.4.1.1.5

3.1.3.1.5

6.2.2,
6.2.21,
6.2.24

4.3.3.32.3.14,
4.3.3.32.3.15,
4.3.3.32.3.16,
4.3.3.32.5.14,
4.3.3.32.5.15,
4.3.3.32.5.16

83

When check
source
pushbutton is
released, the
icheck source
indicator will
be
lextinguished.

System Feature

3.2.1.4.1.2.1

3.1.3.2,
3.1.3.2.3,
3.1.4.14.5,
3.1.4.14.5.1
3.1.4.14.5.2

6.2.5

4,3.3.32.8.1

84

When check
source
pushbutton is
released, the
normal
operation will
resume.

System Feature

3.2.1.4.1.2.2

3.1.3.2.1,
3.1.3.2.2,
3.1.3.2.3,
3.1.4.14.8

6.2.5

4.3.3.32.8
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" | 85 [In calibration [System Feature [8.2.1.5.1 3.1.4.2, 6.2.4, 4.3.3.33.2

mode, the 3.1.4.11.1 65.2.21
current

calibration time

is displayed in

seconds.

86 (In calibration {System Feature 3.2.1.5.2 3.1.4.3, 5.2.16, 4.3.3.33.3
mode, the first 3.1.4.3.1 5.2.13,
digit is flashing 6.2.21,
to indicate the 6.2.24
edit mode.

87 [In calibration [System Feature 3.1.4.5 6.2.2, 4.3.3.33.34,
mode, analog 6.2.21, 4.3.3.33.35,
output is equal 6.2.24 4.3.3.33.36
to last
displayed
radiation value.

88 |In calibration [System Feature [3.2.1.5.3 3.1.4.4 6.2.4, 4.3.3.33.13
mode, the bar 5.2.21
graph will turn
off.

89 (In calibration [System Feature 3.2.1.5.4 3.1.4.6 6.2.4, 4.3.3.33.95,
mode, the high 6.2.21 4.3.3.33.96,
condition will 4.3.3.33.97
clear.

90 [in calibration [System Feature [3.2.1.5.5 3.1.4.7 5.2.4, 4.3.3.33.98,
mode, the 6.2.21 4.3.3.33.99
warn condition
will clear.

91 |In calibration [System Feature 3.2.1.5.6 3.1.4.8 6.2.4, 4.3.3.33.14
mode, the 6.2.21
radiation
backlight will
turn off.

92 [In calibration [System Feature 3.2.1.5.7 3.1.4.3.1, 6.2.16, 4.3.3.34.101,
mode, the 3.1.4.11.2 6.2.13, 4.3.3.34.102,
icalibration set 6.2.21, 4.3.3.34.103,
point may be 6.2.24 4.3.3.34.104,
ledited. 4.3.3.34.105

93 [The ENTER [System Feature 3.2.1.5.8 3.1.4.9, 6.2.16, 4.3.3.33.18
pushbutton will 3.1.4.9.1, 65.2.13,
start the 3.1.4.11.3, 6.2.21,

Calibrate timer 3.1.4.14.6 6.2.24

94 \Whenever System Feature [3.2.1.5.9 3.1.4.9.2 6.2.4, 4.3.3.33.38
calibration is 6.2.21
restarted the
system will
display the

calibration time

for editing.
#
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" | 95 When the System Feature 8.2.1.5.10 3.1.4.10, 6.2.14, 4.3.3.33.33
calibrate time 3.1.4.10.1, 6.2.17,
expires, the 3.1.4.10.5 6.2.21,
backlight will 6.2.24
be steady on

96 Once System Feature 3.2.1.5.11.1 3.1.4.10.4, 6.2.4, 4.3.3.33.110
calibration 3.1.4.10.5, 6.2.21
mode is exited, 3.1.4.13
the UDR will
reset.

97 Once System Feature [3.2.1.5.11.2 3.1.4.13 6.2.4, 4.3.3.33.74,
calibration 6.2.21 4.3.3.33.75,
mode is exited, 4.3.3.33.76
the UDR will
continue
normal
operation.

98 [Calibration System Feature (3.2.1.56.12 3.1.4.14, 6.2.4, 4.3.3.43
mode can be 3.1.4.14.1, 6.2.5,
entered with 3.1.4.14.2, 6.2.21
UDR in 3.1.4.14.3
ICHECK
ISOURCE
mode.

99 |Data entry System Feature [3.2.1.6.1 3.1.5, 6.2.16, 4.3.3.34
mode is 3.1.5.1 6.2.13,
selected by 6.2.21,
pressing 6.2.24
ENTER
pushbutton
while the rotary]

FUNCTION )
switch is in
valid set point

osition.

100|In data entry  [System Feature [3.2.1.6.1.1 3.1.5.1.1 5.2.16, 4.3.3.34
mode, the 6.2.13,
selected set 6.2.21,
point is 6.2.24
displayed in
exponential
format (e.g.
1.00E2)

101 When set pointiSystem Feature [3.2.1.6.1.2 3.1.5.1.2, 6.2.16, 4.3.3.34.3
is selected for 3.1.5.1.7 5.2.13,
data entry, the 6.2.21,
left most digit 6.2.24
will be flashing.
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" 1102{in data entry  [System Feature 3.2.1.6.1.3 3.1.5.1.3, 6.2.16, 4.3.3.34.2
mode, the 3.1.5.1.3.1, 6.2.13,
selected set 3.1.5.1.3.3 6.2.21,
point is 6.2.24
entered in
exponential
format (e.g.
X.XXEN),
where X is the
mantissa and
N is the
exponent.
103|In data entry  [System Feature 3.2.1.6.1.4 3.1.5.1.83.2 5.2.16, 4.3.3.34.4
mode, X value 6.2.13,
may be any 6.2.21,
integer value 6.2.24
between 0 and
9.
104 {in data entry [System Feature 3.2.1.6.1.5 3.1.5.1.34 6.2.16, 4.3.3.34.4
mode, the 6.2.13,
exponent may 6.2.21,
be positive or 6.2.24
negative.
105|In data entry [System Feature [3.2.1.6.1.6 3.1.5.1.3.5 6.2.16, 4.3.3.34.4
mode, the 6.2.13,
exponent may 6.2.21,
be any integer 65.2.24
between 0 and
9.
106|In data entry [System Feature [3.2.1.6.2 3.1.5.1.4 6.2.16, 4.3.3.34.10
mode, the 6.2.13,
function switch 6.2.21,
not on a valid 6.2.24
set point has
no effect.
107|In data entry  [System Feature 3.2.1.6.3 3.1.5.1.5 6.2.16, 4.3.3.34.7.11
mode, the bar 6.2.13,
graph remains 6.2.14,
active. 6.2.17,
6.2.21,
6.2.24 .
108|In data entry  {System Feature [3.2.1.6.4 3.1.5.1.6 6.2.2 4.3.3.34.7.15,
mode, the 65.2.16, 4.3.3.34.7.16,
analog outputs 6.2.13, 4.3.3.34.7.17
remain active. 6.2.21,
6.2.24
109Contact output [Performance  [3.3.1 4.2.33 N/A (jumpers) |4.3.3.4.4,
logic shall be 4.3.3.4.7,
fail safe. 4.3.3.4.9,
4.3.3.5.1.2.8,
4.3.3.9.2.1.6,
4.3.3.11.3.3
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110|Response timePerformance 3.3.2 6.2.3 6.2.3 4.3.3.9.1.1.13,
of the system 6.2.6, 4.3.3.9.2.1.13
for a change in 6.2.15,
radiation value 6.2.21,
is 60 seconds. 6.2.24
111|Display is Performance 3.3.3 3.1.1.1.5.5.4, 6.2.6, 4.3.3.2.3
updated once 3.1.4.9.3 6.2.14,
per second. 6.2.15,
6.2.17,
J 6.2.21,
65.2.24
112jAlarmis Performance 3.3.4 3.1.1.1.5.5.7 5.2.6, 4.3.3.9.2.1.5
initiated within 6.2.1,
one second 6.2.14,
after the 6.2.17,
current one 6.2.15,
minute 6.2.21,
average 6.2.24
exceeds the
alarm set
point.
113 |After Performance 3.3.5 3.1.1.1.5.5.7 6.2.6, 4.3.3.9.1.1.13
approximately . 6.2.14,
60 seconds the] 6.2.15,
display value 6.2.17,
will indicate 6.2.21,
ambient 6.2.24
radiation.
114|Calibration Performance 3.3.6 3.1.1.1.1, 6.2.6, 4.3.3.35.9
1 mode will be 3.1.4.2 5.2.4,
reset to 60 6.2.15,
seconds 6.2.21,
whenever unit 6.2.24
is turned off.
115{Calibration Performance 3.3.7 3.1.4.10.3, 6.2.4, 4,3.3.33.145
mode reset to 3.1.4.12, 6.2.21
60 seconds 3.1.4.13
when
functional
switch is
moved from
osition 8.
116When check |Performance 3.3.8 N/A (mechanical) N/A (mechanical)[1.5.6
source button
is held down
the check
source
—|—~—Imechanism will
lexpose the
check source.
117 When check [Performance 3.3.9 N/A (mechanical) N/A (mechanical){1.5.6
source button
is released the
source capsule
will be returned
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* [118|Radiation rate Design 3.4.1 4.2.31 6.2.12, 1.5.8
range is 1.0E-2Constraint 6.2.15,
to 1.0E+5 65.2.19,
mR/hr 6.2.23,
6.2.24
119/Operating Design 3.4.2 N/A (hardware) N/A (hardware) [1.5.7
temperature is {Constraint
32 degrees F
to 122 degrees
F.
120 [Relative Design 3.4.3 N/A (hardware) N/A (hardware) [1.5.7
humidity is 0 tolConstraint
99% non-
condensing
121 [Heat loading is[Design 3.4.4 N/A (hardware) N/A (hardware) {1.5.7
approximately [Constraint
96 BTU/hr.
122{Thereis a Other 3.6.1.1 3.1.6, 6.2.12, 4.3.3.3.2,
HIGH alarm 3.1.6.1, 65.2.15, 4.3.3.3.3,
set point. 3.3 6.2.19, 4.3.3.34.1
6.2.23,
6.2.24
123[Thereis a Other 3.6.1.2 3.1.6, 6.2.12, 4.3.3.3.5,
WARN alarm 3.1.6.2, 6.2.15, 4.3.3.34.20
set point 3.3 6.2.19,
6.2.23,
6.2.24
124[There is Other 3.6.1.3 3.1.6, 5.2.12, 4.3.3.3.9,
resolving time 3.1.6.3, 5.2.15, 4.3.3.34.40,
detector dead 3.3, 6.2.19, 4.3.3.42.3
time set point. 3.3.2 6.2.23, -
6.2.24
125[Thereisan  [Other 3.6.1.4 3.1.6, 6.2.12, 4.3.3.3.13,
analog full 3.1.6.4, 65.2.15, 4.3.3.34.55
scale limit set 3.3, 6.2.19,
point. 3.3.3 6.2.23,
6.2.24
126(There is an Other 3.6.1.5 3.1.6, 6.2.12, 4.3.3.3.17,
overrange limit 3.1.6.5 6.2.15, 4.3.3.34.65
set point. 6.2.19,
6.2.23,
6.2.24
127 There is a Other 3.6.1.6 3.1.6, 6.2.12, 4.3.3.3.21,
conversion 3.1.6.6, 6.2.15, 4.3.3.34.75,
constant set 3.3, 6.2.19, 4.3.3.41.1
point. 3.3.1 6.2.23,
. 6.2.24
128[Thereisan  |Other 3.6.1.7 3.1.6, 6.2.12, 4,3.3.3.28,
analog low 3.1.6.8 6.2.15, 4.3.3.34.91
scale set point. 6.2.19,
6.2.23,
6.2.24
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129[Thereisa Other 3.6.1.8 3.1.6, 6.2.12, 4.3.3.3.32,
calibration 3.1.6.9 6.2.15, 4.3.3.34.101
mode set 6.2.19,
point. 6.2.23,
6.2.24
130{Thereisan  Other 3.6.1.9 3.1.6, 5.2.12, 4.3.3.3.36,
underrange 3.1.6.10 6.2.15, 4.3.3.34.111
value set point. 5,2,19,
6.2.23,
6.2.24
131 Set points 6, A,Other 3.6.3.2 3.1.6, 6.2.16, 4.3.3.3.25
B, C, D, E, and 3.1.5.1.4, 6.2.13, 4.3.3.3.26,
| F report code 3.1.6.7, 6.2.21, 4.3.3.3.40,
EC007. 3.1.6.11, 6.2.24 4.3.3.3.41,
3.1.6.12.3 4.3.3.3.43,
4.3.3.3.44,
4.3.3.3.46,
4.3.3.3.47,
4.3.3.3.49,
4.3.3.3.50,
4.3.3.3.52,
4.3.3.3.53,
4.3.3.3.55,
4.3.3.3.56
132[The UDR Other 3.6.2.1 4.2.37 N/A (hardware) @4.3.2.1
contains JP1
jumper for
configuration
puUrposes.
133[The UDR Other 3.6.2.2 4.2.37 N/A (hardware) #.3.2.1
contains JP2
jumper for
configuration
Urposes.
134{The UDR Other 3.6.2.3, 4.2.27, N/A (hardware) 14.3.2.1
contains JP3-1 3.6.2.4, 4.2.37
through JP3-5 3.6.2.5,
jumpers for 3.6.2.6
configuration
purposes.
135[The UDR Other 3.6.2.7 4.2.25, N/A (hardware) 4.3.2.1,
contains JP4 4.2.37 4.3.3.35.2,
through JP7 4.3.3.37.2,
l jumpers for 4.3.3.38.2,
—. —fconfiguration 4.3.3.39.2,
__|purposes. 4.3.3.39.3
136|When display [Other 3.6.3.1 3.1.6.12.1 6.2.14, 1.5.9
value is 6.2.17,
negative, error 6.2.21,
code EO001 is 6.2.24
displayed.
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137 When specific Other 3.6.3.2 3.1.5.1.4, 6.2.16, 4.3.3.3.26,
function is not 3.1.6.12.3 6.2.21, 4.3.3.3.41
implemented, 6.2.24 4.3.3.3.44,
lerror code 4.3.3.3.47,
E0007 is 4.3.3.3.50,
displayed. 4.3.3.3.53,

4.3.3.3.56
138[Errorcodes  Other 3.6.4 3.1.6.12.6 65.2.16, 4.3.3.3.29
are cleared 6.2.21,
automatically 6.2.24
when initiating
event is
corrected. '

139/Initialization  |Availability 3.5.2 3.1.1.1.1, 65.2.6, 4.3.3.2.2,
will take place 3.1.1.1.1.1, 65.2.15, 4.3.3.2.3
every time the 3.1.1.1.1.2, 6.2.21,
system is 3.1.1.1.1.3, 6.2.24
powered up or 3.1.1.1.1.4,
reset. 3.1.1.1.2,

3.1.1.1.3,
3.1.1.1.4,
3.1.1.1.5(entire
section),

3.2,

4.2.16

140{Address Hardware N/A 4.2.5 IN/A IN/A
Drivers

141 [PROM Hardware N/A 4.2.6 N/A IN/A

142|RAM Hardware N/A 4.2.7 N/A IN/A

143 EEPROM Hardware N/A 4.2.8 IN/A N/A

144 Data Hardware IN/A 4.2.9 N/A N/A
Transceivers
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145[Contro! Signal [Hardware N/A 4.2.10 N/A N/A
Buffer

146/Address Hardware N/A 4.2.11 N/A N/A
Decoding

147 Read-Write  {Hardware N/A 4.2.14 IN/A N/A
Cycles :

148|Write Register Hardware N/A 4.2.15 N/A N/A
Decoding

149)Gross Counter fHardware N/A 4.2.20 N/A N/A

150|Read Register [Hardware N/A 4.2.22 N/A N/A
Decoding

151 |Discriminators |Hardware N/A 4.2.26 N/A IN/A

152[Signal Hardware N/A 4.2.30 IN/A N/A
Multiplexer

153 High Voltage |[Hardware IN/A 4.2.32 IN/A N/A
Supply

154 [Power Supply [Hardware N/A 4.2.35 IN/A IN/A
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1 Introduction and Overview of Verification and Validation

The overall objective of the V&V Plan was defined in the Software Verification and
Validation Plan, document number 94095603VVP, Rev. 2. The objective was to assure
the firmware supports a highly reliable product, as verified by an independent process of
technical review and evaluation. The plan was implemented under the Syncor Quality
Assurance Manual QSP-100. This manual has been approved for ISO 9001
certification, and for 10CFR50, Appendix B applications by NUPIC. Copies of these
approvals are available in the Syncor Quality Assurance department.

The V&V was performed to ensure the “legacy” firmware used Model 956A-201
microprocessor based Digital Ratemeter meets the design requirements for the RG&E
Ginna plant Control Room Ventilation Radiation Monitor and exhibits the high degree of
reliability required by IEEE 7-4.3.2-1993 and EPRI TR-102348, Rev. 1. The V&V was
performed for Rochester Gas & Electric, Ginna Plant, P.O. No. 5000004880.

\

1.1 Organization

in order to ensure the program supported a high quality and reliability standards, a
dedicated team was assigned to the V&V program. Details of this organization are
available in the VVP. Management review of this final report was required by both
Syncor and RG&E.

1.2 Master Schedule

The project was initiated in July, 2002, and completed at the end of October, 2002.
Based on the complexity of the product, this time period was adequate for the tasks
required.

1.3 Resources Summary

Resources required for the project included 7 management, engineering and technical
personnel. To maintain independence of the V&V activities, an external software
consultant was contracted to perform the software design description and to prepare the
software validation test procedure. The software consultants conclusions and
recommendations are included here-in.

1.4 Responsibilities

Throughout the project, the V&V project manager held periodic design review meetings
with the project team to monitor progress and resolve technical issues. The notes of
these meetings are available in the project history folder. The software engineer |
ensured the documents prepared were in accordance with the referenced IEEE and
EPRI standards. The reliability engineer reviewed the V&V documents to ensure the
performance requirements were consistent with product specifications and qualification
test results. The test technician was responsible for performing the Validation Test
Procedure—The project quality engineer maintained continual involvement in the project
meetings and reviewed the V&V documents to ensure the requirements of the VVP were

implemented.
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1.5 Tools, Techniques, and Methodologies
1.5.1 The tools that were used for the V&V process were as follows:

-Document Preparation:
-Networked PC, Microsoft Word for Windows
-The documentation provided was written on a PC using a word
processor program; e.g., MicroSoft Word for Windows. Each page of the
document has a page header/footer. The page header/footer includes
the document name,document number, ECN release number, release
date, revision level and page number.

-Target Hardware

-Model 956A-201-M1 Digital Ratemeter with 94095603, Rev. 2, EPROM
-Test Signal Generator, Frequency Counter, and Multimeters

-A complete listing of the test equipment, along with the control number

and Calibration dates, was included with the Test Results Log
-Software Tools

-American Airium Assembler/Linker/Emulator

-DOS based Personal Computer

All third party software (e.g., Microsoft word, operating systems, compilers)
received from suppliers was considered controlled by industry standards and
required no further processing and handling. For this project, Third Party
Software was limited to the word processing, assembly, emulation, linking and
program development tools identified above. The Model 956A-201firmware is
programmed assembly language, and does not include an operating system.

1.5.2 The techniques used in the V&V included:

-Preparation of the V&V plan in accordance with the requirements of IEEE 7-
4.3.2, EPRI TR-102348, Rev. 1, and EPRI TR-103291-CD, dated 12/1/98.

-Use of an independent software engineer was assigned to the project to prepare
the required documents, based on the published specifications and Instruction
manual.

-Review meetings were held by the project team to review and approve the
documents, and to ensure the applicable requirements of the related IEEE
standard were implemented. RG&E'’s project staff participated in the reviews, to
ensure the requirements of the Control Room Ventilation monitor were
implemented.

-Independent testing of the firmware by a test technician

1.5.3 The methods used in the V&V process included review by cognizant engineering
personnel, independent verification, and formal reviews.
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2 Description of Qualified and Tested Product
2.1 Firmware Control and Oeration

The PROM used in the Victoreen Model 956A-20-M1, microprocessor based, Digital Ratemeter
(UDR), was configured for use as a remote radiation Area Monitor readout for a local Geiger-
Mueller (G-M) tube detector. The PROM was assigned a unique part number, 94095603, Rev.
2, and was revision level controlled by QA procedure QSP-205, Document Control and QSP-05-
05, Engineering Change Notice. The firmware was simple in nature, and did not contain an
embedded operating system. The firmware operated on a continuous loop basis, with all
required program functions performed once each second. The operating firmware resided in
the 32k x 8 bit UV erasable EPROM memory. 8K x 8 bit of RAM memory was provided for
microprocessor operation. 64 bytes of non-volatile EEPROM memory was provided for set
point memory (maximum of 256 bytes). A 4MHz crystal was utilized with the internal clock
circuitry to obtain 1 MHz operation.

2.2 Hardware Requirements

For non-software related items, the applicable product qualification report, data sheet, and
instruction manual were referenced. Hardware environmental performance requirements for the
application, as noted in SRS paragraphs 3.4.5 thru 3.4.13, were verified in Qualification Report
950.366. For microprocessor based requirements, the product parts list, instruction manual,
and microprocessor vendor data sheet were referenced. The non-software related items are
listed below:

o Operating temperature is 32 degrees F to 122 degrees F ( 0 degrees C to +50
degrees C)

Relative humidity is 0 to 99% non-condensing

Heat loading is approximately 96 BTU/hr

120Vac power requirement is approximately 28 watts

MC6802 Microprocessor

8 bit word size

Interrupt capability

Software compatible with MC6800

® © @ & o o
)

2.3 Verified Range

The specific range for the unit verified was 0.01 mR/h to 1.0 R/h. The actual range to be tested
was defined in the Verification Test Procedure, section 1.5.8.

2.4 Auxiliary Alarm Output

The base 956A-201-provided only one-set-of High alarm relay output contacts.—The Control
Room Ventilation application-required-a-second-set-of-High-alarm output contacts.—The 956A-
201-M1 digital ratemeter, provided to RG&E, includes an internal wiring modification to wire a
spare, auxiliary relay to operate at the same time the High alarm relay operates. The validation
testing was done on a Victoreen Model 956A-201-M1 UDR. The -M1 suffix was used to identify
the internal wiring modification to provide an auxiliary High alarm relay contact outputs.
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2.5 Software Configuration

This software in the 94095603, Rev. 2 PROM used in the 965A-201 and 956A-201-M1 digital
ratemeter was configured for operation as follows:

an integer display

conversion constant set point

no background subtraction

no anti-jam

fail safe relay operation

2.6 Testing Methodology

The firmware was designed, tested, controlled and maintained in accordance with the
Verification and Validation Plan for PROM P/N 94095603 (paragraph 3.5.1 of SRS). It was
noted that the modules require inputs and outputs from other modules to operate. Testing the
modules individually would not be effective, as the input/output addresses used in testing would
not be the same as those in the assembled PROM, and would not provide a valid test. For this
reason, the firmware was assembled, and tested as a complete product. The impact of this
method of testing was that some functions in the software description could not be tested
directly (i.e. the transfer of a variable for floating point conversion). For these cases, the result
of an input change was calculated, and the corresponding display value or output was verified.

2.7 User Modifications

To prevent accidental modifications of the program by the used, the operating program for the
UDR resides on a factory programmed PROM. The software could not be accidentally modified
by the user (paragraph 3.5.3 of SRS).

2.8 Program Language

The firmware was written in assembly language. It is modular by design. This is a simple
system that does a limited set of predefined functions (paragraph 3.5.4 of SRS).
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2.9 Jumper Settings

The jumper settings on this unit were set up as follows:

Jumper Function Position | Operation

JP1 Microprocessor Reset Out Normal Operation (Factory
setting)

JP2 PROM Type 2-3 PROM 27256 (Factory setting)

JP3-1/ Statistical Accuracy In/In Fixed one second display

JP3-2 update (Factory setting)

JP3-3 Alarm Acknowledge In Manual Acknowledge (Factory
setting)

JP3-4 Fail Alarm In Enable no counts fail alarm
(Factory setting)

JP3-5 Check Source Alarm In Alarm Inhibited (factory
setting)

JP4 Input Pulse Selection 2-3 Positive input pulse — GM
Detectors (Factory setting)

JP5 Shield Polarity Selection 2-3 Shield for positive pulse (GM)
(Factory setting)

JP6 Anti-Jam Fuse Selection 1-2 Enable for normal operation
(Factory setting)

JP7 Detector Type for Anti-Jam 2-3 GM Tube (Factory setting)

circuit timing

These were the settings that were used during the Validation Test Procedure. Jumpers
JP3-3, 3-4 and 3-5 interface with the software, and their operation was verified in the
Verification Test. JP3-1 and JP3-2 were in the fixed, one second update position
throughout the testing.

2.10 Communications Options

Communication option circuit boards for RS-232, RS-485 or VICO loop are optional features in
the 956A-201, and were not required for the Control Room Ventilation application. No
communications option boards were installed in the unit tested, and were not verified in this
V&V program (paragraph 3.2.1.2.1.10 and 3.2.1.2.1.11 of SRS).
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Summary of V & V Tasks Performed
Management

The PROM software, controlled by part number and revision level, was developed
approximately 15 years ago. Since then, the product that matured incorporated user
enhancements and improved hardware design elements. This evolutionary process was
evaluated to ensure that the pre-developed (Legacy) software was sufficiently reliable for
use in nuclear safety related applications.

As with other predeveloped software, it was necessary to understand how this
predeveloped, or legacy, software matured with time into the quality product it became
today. When the PROM P/N 94095603 firmware was conceived, there was little
guidance in the way of industry standards to base the software development and design
upon. Good programming practices were used, based on the objective of producing a
highly reliable product, suitable for use in safety systems.

As expressed in SRP 0800, Appendix 7.0A, the use of digital 1&C systems presented the
concern that minor errors in design and implementation could cause them to exhibit
unexpected behavior. To minimize this potential, the design qualification of digital
systems needed to focus on a high quality development process that incorporated
disciplined specification and implementation of design requirements. Potential common-
mode failures caused by software errors were also a concern. One of the means to
protect against common-mode software failures was to emphasize the quality process in
the development.

In the development of the of the V&V plan, a process of independent technical reviews
and evaluations was required to ensure the program supported high quality,
repeatability, and reliability. The V&V plan was developed in accordance with the
following industry standards:

o |EEE Std 7-4.3.2-1993, Standard Criteria for Digital Computers is Safety
Systems of Nuclear Power Generating Stations

IEEE Std 610.12-1990, Glossary of Software Engineering Terminology

IEEE Std 729.1980, Standard Glossary of Software Engineering Terminology
IEEE Std 829-1993, Standard for Software Test Documentation

|EEE Std 830-1993, Recommended Practice for Software Requirements
Specifications

IEEE Std 1012-1996, Standard for Software Verification and Validation Plans
IEEE Std 1016-1987, Recommended Practice for Software Descriptions
IEEE Std 1074-1991, Standard for Developing Software Life Cycle Processes
EPRI TR-103291 Handbook for Verification and Validation of Digital Systems
(12/1998)

EPRI TR-103348, Rev. 1, Guidelines on Licensing Digital Upgrades
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» 10CFRS50, Appendix B, Quality Assurance Criteria for Nuclear Power Plants and
Fuel Reprocessing Plants, Jan. 20, 1975

o ANSI/ASME NQA1-1994, Quality Assurance Program Requirements for Nuclear
Facility Applications

e SYNCOR QAM P/N QSP-100 Version 4.

The project was functionally organized under a Project Manager, who co-coordinated the
V&V activities, scheduled formal reviews, and documented the results. A Reliability
Engineer was used to review the documents generated, and participate in reviews to
ensure the requirements and procedures generated were consistent with existing
product qualification and operational documentation. A QA engineer also participated in
the design reviews to ensure the requirements of the V&V plan were implemented.

The plan included design reviews by the project team for each design phase, and the
preparation of a System Requirements Specification, a Software Design Description, a
Validation Test Procedure, a Requirements Traceability Matrix, and a V&V Report.
Reporting of anomalies in the testing phase was also required. In preparing the test
procedure, it was determined that every UDR output would be monitored and recorded
for each of the test cases established. By using this approach, it was possible to ensure
that there were no undefined or inappropriate responses from the Udr in each test.

The software design analysis and test activities were strengthened by designating the
responsibility for validation to an independent software V&V engineer and test
technician.

3.2 Requirements Phase

The Software Requirements Specification (SRS) was developed from the customer
contract and the Installation, Operation, and Maintenance Instruction Manual Area
Monitoring System Model 955A — Part No. 955A-1 published 5/96 by VICTOREEN,
INC. The SRS was prepared in accordance with the following reference
documentation:
e |EEE Std 610.12-1990, Glossary of Software Engineering Terminology
o |EEE Std 830-1993, Recommended Practice for Software Requirements
Specifications .
IEEE Std 1074-1991, Standard for Developing Software Life Cycle Processes
EPRI TR-103291 Handbook for Verification and Validation of Digital Systems
(12/1998)
e Software Verification and Validation Plan for Prom P/N 94095603, document
number 94095603VVP
« SYNCOR QAM P/N QSP-100 Version 4. - -

All of the necessary functional requirements were included in the SRS along with the
hardware specifications that affect the operation of the firmware.

s TITLE

SYNCOR RADIATION MANAGEMENT ;.o SOFTWARE VERIFICATION AND
| VALIDATION TEST REPORT, 94095603
REV | ECNNO. | RELEASEDFOR | DOCCTRL | SHEET | NO. 04095603VVTR SIZE
1 3090 PRODUCTION 90f 16 PLN




3.3 Design Phase

Since the 94095603 Rev. 2 PROM was an existing product, the Software Design
Description Document (SDD) was developed from the actual code. It was prepared in
accordance with the following documents:
o IEEE Std 610.12-1990, Glossary of Software Engineering Terminology
e ANSVIEEE Std 1016-1987, Recommended Practice for Software Design
Descriptions
IEEE Std 1016.1-1993, Guide to Software Design Descriptions
IEEE Std 1074-1991, Standard for Developing Software Life Cycle Processes
IEEE Std 1219-1992, Standard for Software Maintenance
EPRI TR-103291-CD, Handbook for Verification and Validation of Digital
Systems
o EPRI TR-106439, Guideline on Evaluation and Acceptance of Commercial Grade
Digital Equipment for Nuclear Safety Applications
« Software Requirement Specification for PROM P/N 94095603, P/N
94085603SRS
e Software Verification and Validation Plan for Prom P/N 94095603, P/N
94095603VVP
e SYNCOR QAM P/N QSP-100 Version 4.

The SDD was then reviewed against the SRS.

Implementation Phase

The hardware design and integration were performed in the early 1980’s, prior to the
introduction of the current V&V standards. In order to substantiate the continued
operation of the UDR family of products, seven separate seismic and/or environmental
Qualification tests were successfully performed. The reports describing these tests are
available in Syncor's document control center for review or reference.

3.5 TestPhase

The Software Validation Test Procedure 94095603VTP was developed as a part of the
V&V to provide a formal methodology for the testing of the software requirements. The
VTP was prepared in accordance with the following documents:

o |EEE Std 610.12-1990, Glossary of Software Engineering Terminology

» ANSVIEEE Std 1016-1987, Recommended Practice for Software Design

Descriptions .
» |IEEE Std 829-1993, Standard for Software Test Documentation
o EPRI TR-103291-CD, Handbook for Verification and Validation of Digital

Systems
« Software Requirement Specification for PROM P/N 94095603, P/N
94085603SRS
o Software Verification and Validation Plan for Prom P/N 94095603, P/N
94095603VVP
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o Software Design Description for Prom P/N 94095603, P/N 94095603SDD
SYNCOR QAM P/N QSP-100 Version 4.

The VTP was then reviewed against the SRS and the SDD.

A Traceability Matrix, 94095603RTM, was then developed to track every item in the SRS
to the SDD, the code, and VTP. The matrix referenced each requirement in the SRS to
a paragraph in the SDD, SDD Code description (detail design section of SDD), and the
Test Procedure.

~
The matrix also categorized the type of requirement as one of 9 types of requirements
(Hardware, Hardware Interface, Software Interface, Communications Interface,
Operational, System Feature, Performance, Design Constraint, or Other. The matrix
was structured in tabular format, with the requirement description in the first column and
the Type of requirement in the second column, and the SRS paragraph specifying the
requirement in the third column. The matching SDD, SDD Code, and VTP paragraph
numbers were then listed in the adjacent columns.

The RTM was then reviewed against the SRS, SDD and the VTP
3.6 Installation and Checkout Phase

Installation and Field Checkout will be performed by RG&E. Installation and operation
are supported by the product instruction manual, P/N 955A-1, published 5/96. This
manual is also controlled by QSP 205-05-05, requiring an ECO issued by a cognizant
engineer to implement any change.

Any change to the firmware is controlled by QSP 205-05-05, requiring an ECO issued
by a cognizant engineer and a V&V of the change prior to implementing any change.

In addition, project specific interconnection diagrams and functional test procedures
were provided to assist in the installation and start-up. These drawings and documents
are also controlled by QSP 205-05-05, requiring an ECO issued by a cognizant engineer
to implement any change.

3.7 Operation Phase

To support field operation, Syncor provided a comprehensive Operator's Instruction
manual 955A-1, published 5/96, with each G-M monitoring system. In addition, project
specific interconnection diagrams and functional test procedures were provided to RG&E
Syncor also maintains a staff of Field Engineers, to assist with the installation and start-
up of the system.
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Any changes to these drawings and documents, or the actual firmware, are controlled by
QSP 205-05-05, requiring an ECO issued by a cognizant engineer to implement any
change. In addition, any firmware change will require a V&V on the change prior to
release.

3.8 Maintenance Phase

To monitor changes after the product is in operation, Customer Complaint Handling
procedure QSP-00-00 has been implemented. This procedure requires logging and
management review of customer problems with any of Syncor products. This procedure
provides an effective method of monitoring and providing timely resolution of Field
problems. In addition, the Customer Complaint Handling procedure also requires a
review of the problem for potential 10CFR21 reporting.

All documents produced under the V&V program will be controlled and stored as any
other engineering document, as described in QSP-05-08, Engineering/Document
Change Notice procedure.

SRM classifies firmware as a drawing and therefore, follows SRM QSP-205 and QSP-
05-08, Engineering/Document Change Notice Procedure, for its control. The PROM is
controlled by both part number and revision level. Also, any changes to the firmware will
require a V&V to be performed on the change, prior to release. To this extent, the
problem is documented using the Engineering Change Notice (ECN) procedure and sent
to the Project Manager. Upon evaluation, the ECN will: 1) Be approved and
implemented; 2) Be forwarded to the appropriate department for further action or; 3)
Be returned with an explanation. Upon resolving the problem, the applicable
documentation will be revised, and the corrected firmware will be released using the
TEngineering Change Notice (ECN).” "~~~ — 777 =7~ =77

Problems relating to monitor operation must be formally directed to the cognizant project
engineer or Project Manager in the form of a field problem report. The format of the field
problem report is not critical; however sufficient information (i.e., tag number, description
of problem, operating mode, results observed, etc.) must be provided to permit the
problem to be reproduced. The project engineer, or manager, will be responsible for
resolving the problem report and, if required, initiate an internal ECN (per QSP —05-08)
to revise the applicable firmware and documentation as required in this SQAP. Testing
of revised firmware will be performed on a similar hardware. -

Repetition of the affected portion of the V&V program will be required for any change
affecting software that has been formally subjected to a V&V program
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4 Overall Quality Statement

The Syncor Quality Assurance program is 1ISO 9001 certified and has been approved by
NUPIC as a 10CFR50, Appendix B, supplier.

The UDR Product family has a history of successful operation in the nuclear utility
industry. Although failures in the field have occurred, they have been satisfactorily
resolved. There has been no glaring history of recurring hardware or software failures.
This product has a solid reputation in the industry.

The use of high reliability, Mil-Spec electronics for critical components supports the lack
of a significant number of field failures.

The 956A-201 supplied to RG&E utilizes fail safe relays to ensure that if a failure does
occur, the safety related action will still occur. Although this may resuit in an
inconvenience for the user, it will also prevent an unidentified failed condition from
occurring. The 956A-201 also has a watch dog timer, that will result in a fail indication
should the microprocessor fail, or the software “lock-up” and not complete it's required
one second update cycle.

5 Conclusions
With the exception of one (1) incident (See 5.3, Summary of Results), PROM 94095603,

Rev. 2, passed all of the tests required by the V&V. The tests were performed by a
qualified person with Technicians Skill Level 1 as per QSP-18-01.

5.1 Variances

5.1.1 956A-201-M1: Testing was done on a Victoreen Model 956A-201-M1 UDR. The M1
suffix identifies an internal wiring modification to provide an auxiliary High alarm relay. The
modification included wiring of the coil of the Auxiliary relay to follow the operation of the
High alarm relay. In addition, a toggle switch was temporarily added to the input of U47 to
prevent the microprocessor from resetting the watch dog timer and thereby verify its
operation.

5.1.2 End Calibrate Mode: In the VTP, test 4.3.3.33 states all backlights are off. The SRS,
however, requires the backlights to be steady on once the calibrate timer times out, Section
3.2.1.5.10. As written the VTP is accurate, but not complete. Immediately after the timer
expires, the backlights turn off, providing an acceptable response to the VTP. After 1
second, however, the backlights turn back on, steady, as required by the SRS. The SRS
response.wasjncomplete_for_this_response.__S_ince_this function is not critical to the safety
related function of the device (i.e. to actuate an alarm when the radiation level exceeds a
predetermined set point), the results of the V&V are not affected by this incomplete

response statement.
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In addition, the following typographical errors were noted in the VTP:
Section: Description:

4.3.3.17.4.30 Radiation value displayed; Change 101mR/h to.101 R/h

4.3.3.20.10 Change spelling from bargraphd to bargraph

4.33.38.31 Delete reference to JP3-3 as JP3-3 is re-installed in prior step

4.3.3.42.4.2 and

4.3.3.42.4.5.1 Add Flashing to alarm indicator status, as the input signal will clearly
place the unit into an alarm state

4.3.3.43.9.12 and

4.3.3.43.9.13 and

4.3.3.43.9.14 Change 10.25 ma to 4.0 ma and 3.91 v to 0.0 v as it has been shown in
previous steps that the analog output values are set to zero during Check
Source actuation

Since the result expected in the test is self explanatory, the nature of the typographical error
is obvious, and does not affect the result of the V&V

5.1.3 Invalid Function: SRS paragraph 3.2.1.6.2 states “No effect” as the result of
accessing an invalid set point function. In the 94095603, Rev. 2 PROM, error message
E0007 is displayed when an invalid, or not used set point function is accessed. Since this
function is not critical to the safety related function of the device (i.e. to actuate an alarm
when the radiation level exceeds a predetermined set point), the results of the V&V are not
affected by this additional information provided to the operator.

5.1.4 Testing Methodology: SRS paragraph 3.1.1 through 3.1.1.16 define module
operational functions. Since the modules may only be tested in the assembled and linked
PROM, testing of the individual modules by themselves is not possible. The result of any
input change, however, can be, and is tested thoroughly in the VTP. For instances, where
the actual step in the code cannot be verified directly, the result of the input change is
verified, and is listed in the matrix.

5.1.5 In addition, because of the interrelationship of the assembled code, each output
of the UDR is verified in each test. To maintain a manageable traceability matrix, only the
first demonstration of the design description section is listed in the traceability matrix. Since
this software operation is repetitive for each function, the results of the V&V are not affected
by this elimination of repetitive use of the software description steps in the matrix. .

- e A NAT
SYNCOR RADIATION MANAGEMENT 14z | | SOFTWARE VERIFICATION AND
VALIDATION TEST REPORT, 94095603
REV | ECNNO. | RELEASED FOR | DOCCTRL| SHEET [ NO. 94095603VVT SIZE
1 3000 | PRODUCTION 140f 16 095603VVTR PLN




5.2 Comprehensiveness Assessment

The completed test logs demonstrate that the minimum comprehensiveness
requirements specified in the test procedure specification have been satisfied.

5.3' Summary of Results

All features passed their tests. There was one unresolved incident as reported in
Incident Report 94095603VTP-ANQO1. It was noted that a fixed, low frequency, input
signal is not a normal mode of operation for the unit. Normally, the G-M tube detector
will be providing output pulses that continually vary, due to the statistical nature of
radioactive isotope decay. In addition, the anomaly has not been observed in factory
calibrations, and does not affect the calibration accuracy specifications for the system.

5.4 Evaluation

The 94095603, Rev 2, PROM passed comprehensive testing successfully. Even though
there was one incident noted, it is believed that this anomaly will not have a negative
affect on the performance of the device in actual operation and will not invalidate the
testing performed.

6 Recommendations

The customer should not deviate from the qualified and approved configuration identified
in Section 2 of this V&V report.
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APPENDIX A: List of all documents generated under the SVVP

Document Number:

94095603VVP

94095603SDD

94095603SRS

94095603VVTP

94095603VTM

94095603VVTR

Description:

Software Validation Plan

Software Design Description

Software Requirements Specification

Verification and Validation Test Procedure

Verification Traceability Matrix

Verification and Validation Test Report
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