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1.0 INTRODUCTION
11 PURPOSE

This document presents the results of Acceptance Testing of the 241-C-106 in-tank video
camera imaging system. This camera system was acquired from R.J. Electronics under Purchase
Order MGS-XDV-422215. The purpose of this imaging system is to monitor the PrOJect W-320
sluicing of Tank 241-C-106.

1.2 SCOPE

Testing of the 241-C-106 camera system was performed in accordance with
WHC-SD-W320-OTP-005, "Tank 241-C-106 In-Tank Imaging System ATP/OTP", and,
HNF-1823, "Acceptance Test Procedure for the Tank 241-C-106 In-Tank Imaging System". This
document reports the results of that testing.

13 OBJECTIVE

The objective of acceptance testing of the 241-C-106 video camera system was to venfy that all
" equipment and components function in accordance with procurement specification requirements
and original equipment manufacturer's (OEM) specifications.

20  TEST DESCRIPTION
2.1  FACTORY TEST

The W-320 Project in-tank imaging system was tested by the manufacturer prior to shipment, and
was witnessed by Lockheed Martin Hanford Company engineering personnel (formerly
Westinghouse.Hanford Company). All items required by the contract were inventoried,
mechanical and electrical functions were satisfactorily demonstrated, image quality was verified,
and in-tank assembly component dimensions were checked.

A cbmpleted copy of the manufacturers test report is included as Attachment 1 to this document.
2.2 SHOP TEST

Shop testing of the in-tank imaging system was performed on all equipment following receipt
from the vendor. The shop tests were performed at the 306E Facility in accordance with Section
7.0 of WHC-SD-W320-OTP-005. The main purpose for shop testing of the imaging system was
to re-verify that all assembly components remained functional and that image quality remained
acceptable following shipment from the vendor.
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Following completion of all shop testing, the Flammable Gas Justification for Continued )
Operation (JCO) was issued. The camera system was modified on an emergency basis to bring it
into compliance with the JCO and resulting Standing Orders. Modifications to the camera system
were then shop tested in accordance with WHC-SD-W320-OTP-005, Addendum A.

A completed copy of WHC-SD-W320-OTP-005, including Addendum A, 1s mcluded as
Attachment 2 to this document.

2.3  ACCEPTANCE TESTS .

Formal acceptance testing of the in-tank imaging system was performed at C-Farm immediately
prior to and following installation of the in-tank assembly in riser 7 of Tank 241-C-106.
Acceptance testing was performed in accordance with HNF-1823.

A completed copy of HNF-1823 is included as Attachment 3 to this document.

24  CRITERIA

2.4.1 Factory Teét Criteria

Factory testing was performed at the imaging system vendor's location. Factory test criteria
included:

e achecklist to ascertain that all items and documents required for the contract were
supplied

+ mechanical system functional checks for the lighting controllers, pan and tilt
assembly, and washdown system

* component interface venﬁcatlons and in-tank assembly maximum diameter
verification

» electrical system functional checks for all camera electrical components including all '
cables, electric motor noise (mterference) tests, camera and lens functions, and picture
quality verifications

2.4.2 Shop Test Criteria

Shop testing was performed in the 306E facility in accordance with Section 7.0 of WHC-SD-
W320-OTP-005 as a prerequisite to formal acceptance testing. The 306E facility provided a large
indoor area with controlled lighting where image quality checks could be performed. The entire
imaging system, including the in-tank assembly, local control console, and master control panel

2
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were set up and interconnected using the system cabling. The in-tank assembly was connected to
facility compressed nitrogen and water to test the gas distribution system and washdown system.
Criteria for the Shop Tests included:

* master control station component tests (monitor, VCR, and character generator) per
original equipment manufacturer's recommendations

+ camera lens motors testing for zoom, iris, and focus functions

¢ camera image resolution and color resolution verification

« pan-and-tilt unit range of motion verification

« camera system lights operability and independent vafiability

« testing of all system cables

« gas distribution system check valve function

¢ camera washdown system function
After Section 7.0 of WHC-SD-W320-OTP-005 was completed, the camera system was modified
to bring it into compliance with the Flammable Gas Justification for Continued Operation (JCO)
and resuiting Standing Orders. Addendum A was added to WHC-SD-W320-OTP-005 to
document shop testing of the imaging system modlﬁca’nons Criteria for the imagirig system
modification testing included:

« verifying purge gas pathway through the pan-and-tilt enclosure

» purge gas pressure and flow interlocks functions

* purge cy_cle timer adjusted correctly
2.4.3 Acceptance Test Criteria
Acceptance testing of the imaging system was performed in the 200 East Area at C-Farm in

- accordance with HNF-1823 immediately prior to installation of the in-tank assembly into Riser 7

of Tank 241-C-106. All other system components had previously been installed. Criteria for
Acceptance Testing were the same as for Shop Testing except that image resolution verifications
consisted only of on-screen verification that image defects were absent. Color charts and

resolution charts were not used due to the presence of ambient sunlight at the outdoor C-Farm
location. :
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3.0° TEST RESULTS

3.1 'DISCUSSION OF TEST RESULTS

All festing of the 241-C-106 in-tank imaging system was completed satisfactorily. There were
three exceptions discovered during testing, one of which was procedural. These exceptions are
discussed in the next section.

Completed copies of all test procedures are found in Attachments 1, ‘2, and 3 of this document.
3.2  DISCUSSION OF TEST EXCEPTIONS
32.1  WHC-SD-W320-OTP-005 Exception 1

During the Shop Testing phase of WHC-SD-W320-OTP-005, step 7.8.3, it was discovered that
the camera washdown system did not perform as desired. This was determined to be caused by
the manufacturer’s use of inadequately sized tubing to carry the washdown water from the upper
junction box connector to the spray nozzles. This was noted as Exception 1. Altered Item
drawing H-14-100833 was subsequently prepared and released to replace the manufacturer's 1/4"
tubing with 1/2" tubing and fittings. Following this alteration the camera washdown system was
determined to function acceptably and Exception 1 was resolved.

3.2.2 'WHC-SD-W320-OTP-005 Exception 2

WHC-SD-W320-0OTP-005 was written to be a combined Shop Test/Acceptance Test/Operational
Test Procedure. Following completion of the shop testing portions (Section 7.0 and Addendum
A) there was a delay of nearly two years before the camera was delivered to C-Farm for
acceptance testing and installation. During this period it was determined that a stand alone
Acceptance Test Procedure was required for comparability with site procedure format
requirements. Therefore, HNF-1823, "Acceptance Test Procedure for the Tank 241-C-106 In-
Tank Imaging System", was written and released. A new Operational Test Procedure, OTP-320-
005, "Tank 241-C-106 In-Tank Imaging System Operational Test Procedure", was written and
released for the same reason.

Exception 2 in WHC-SD-W320-OTP-005 notes this fact and was resolved by lining out Sections
8.0, 9.0. and 10.2 of that document.

3.2.3 HNF-1823 Exception 1
During performance of HNF-1823, stép 7.1.20, it was discovered that the specified minimum
purge cycle time of 23 minutes was not met. The timers in the Hazardous Location Power

Controller (HLPC) switched power to the in-tank assembly after a pufge cycle of 22.25 minutes.

4
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The National Fire Protection Association NFPA 496-93 specifies that enclosures containing
electric motors located in hazardous locations must have ten enclosure volumes exchanged
during the purge process before energizing the motors. The manufacturer's test data for the HLPC
indicates that a minimum flow rate of 0.9 scfin is necessary prior to flow switch energization. A
23 minutes purge cycle time was calculated based on this minimum flow rate. Test Exception 1
noted this discrepancy.

During Shop Testing of the camera system modifications in WHC-SD-W320-005, Addendum A,
step 3.4.4, the minimum flow rate for activation of the flow switch in the HLPC was measured to
be 1.1 scfm. Using that actual flow rate the minimum required purge cycle time was calculated to
be only 18.6 minutes and Exception 1 was resolved.

40 CONCLUSIONS

All testing of the W-320 Project Tank 241-C-106 imaging system was successfully completed.
This equipment is ready for Operational Testing and turnover.

5.0 REFERENCES

H-2-818590, Sh. 1 ‘ Operator Control Station Plan
H-2-818690, Sh. 1 C-Farm In-Tank Imaging (CCTV)
H-14-100833 Camera Mast System Altered Item
HNF-1823 Acceptance Test Procedure for the Tank 241-C-106 In-Tank
: Imaging System
JCS#2E-97-2230 "~ Job Control System Work Package, C 106 In-Tank Imaging
(CCTV) Installation
OTP-320-005 Tank 241-C-106 In-Tank Imaging System Operational Test
. Procedure
VI No. 22668, Supp. 105 Vendor Informaﬁon, In-Tank Imaging System

WHC-SD-W320-0TP-005 Tank 241-C-106 In-Tank Imaging System ATP/QOTP
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ATTACHMENT 1
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WASTE TANK 241-C-106 SYSTEM

P.0. # MGS-XDV-422215

| S.0. # 594

5 TEST AND INSPECTION SCHEDULE
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WESTINGHOUSE HANFORD CONTRACT # MCE-XCV-333982 -
S.0. # 594 ’

VIDEO TANK INSPECTION SYSTEM

TEST AND INSPECTION SCHEDULE
241-C-106

Checked

WH.

A

CABLES AND_CONNECTORS

- (@ 1x 450 ft. R4404 control cable assembly.
- (b) 1x 10 ft. R12364 cable assembly.

RJ
&

- (9 1x5 it RS04 cable assembly. - §
i

~ (d) 1x 25 ft. .09810 light cable assembly

0 27
—~ (e) 1x '75 ft. R8504 pan and tilt cab]e assembly. 7
o7 — il
_(H  1x25ft R12364 camera cable assembly. e
. r w7
- (g) 1xR8504 mast light cable assembly. ,/ZY
== (h) 1x R8504 position cable assembly. : Q(T -
* (i) 1x R12364 mast camera cable. Z{
- @) 1x 7 ft. R8504 lower mast light cable. QZ
-~ (k). 1x6.5 ft. lower mast camera cab]é. 17_47 -

_ ()  1x4ft R8504 lower mast panand tilt cable. 1 4¢ - /{WA

.
e
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3-

W.H.

-

. MAST AND CAMERA HEAD COMPONENTS

(@) Camera assembly, type RCS-521-RA.
(b)  Camera positioning system - PTE-300-S.
(c)  Gas relief valve on camera.

(d)  Stainless steel lighting array with 4 x 250
watt pre-focused lights.

(e)  Upper mast assembly, junction box and cover
plate. .

(f) . "Garlock 3000" gaskets.

(g) . Shield plate."

(b)  Riser flange bolt sets.

(i)  Riser Flange mating plate.

()  Drying gas distribution system.

(k)  Camera window wash down system.

ﬁfw@w\% AR 2 ARA p

@)  Light wash down system.

LOCAL CONTROL CONSOLE COMPONENTS =~
(a)  Local interface unit.

(b) Pan, tilt and zoom lens local control )
panel with S-video and N.T.5.C. video outputs.

(¢) Camera and light wash down solenoid enclosure.

RNAR
A Y



4.

CONTROL EQUIPMENT MASTER

(@)

(®)
(e
()

(e)

®

Monitor - Color 14" S-video rack mount
type - Sony 14N1U monitor.

1 x 19" rack mount kit for monitor.
AG1980 S-video VIR.

19" rack mount for AG1980.

Master camera control unit with character -

overlay generator. CI06MACCU.

Keytronic Type E03601QL keyboard.

DATA PACKAGE - 5 sets of the following:-

(@
- (®)
©
(@)
®
®

Final drawings.
Operating manuals.

Maintenance manuals.

Periodic maintenance specifications.

Recommended spare parts.

OEM specifications/manuals for camera
module, lens, VTR and monitors. )

70
o

27
2
z
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Checked
W.H

b7

z AP

%
7

TR
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FUNCTIONAL CHECKS - MECHANICAL

(2)

®)
()
O]

(k)
e

RCS-521 Zoom Camera attached to pan
and tilt.

Light array attached to pan anql tilt.

Cables and hoses.interface.

Tilt operation. 9b°-0°-30° (range test).

Tilt electronic break holds camera at +30°
Pan operation. 1'75.°~0°-175° (range test).
Lights operate 1 - 4.

Pan and tilt interfaces to mast.

Shield plate interfaces to junction box.
Lifting eye.

Garlock 3000 gasket material.

11 inch maximum diameter check.

RJ.

[RAAARAR 3D R B

%K
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. Checked - }% /@/

g8
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RI

ELECTRICAL - ZOOM CAMERA SYSTEM

(a)  Quality color picture on monitor, at
local contro} area.

(b)  Quality color picture on monitor at master
control console.

(¢)  Zoom function operates.
. Local/master.

(d)  Iris function operates.
Local/master. -

(¢)  Focus function operates.
Local/master.

(f)  Pan left/right.
Local/master.

Ree Sing

(g) Tilt up/down. o
Local/master. ’

(k)  Lights on/off.
Local/master.

(i) - Light 1 intensity change.
- Local/master.

_ (j)  Light 2 intensity change.~
Local/master. ' :

(k) ~ Light 3 intensity change.
Local/master.

()  Light 4 intensity change:
Local/master.

AR S8 B
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Checked | /% /{}/ |
b,

RJ. WH.

DETAIL FUNCTIONAL ‘CHECKS - ZOOM CAMERA

@)

®)

(9

@
(e)

®

Zoom moves towards wide angle when /ﬁ /"/ / :

operated towards "wide".

Zoom moves towards telephoto when %
operated towards "tele". : i

Iris opens when operated towards "open”.

Iris closes when operated towards "close”.

Focus adjusts to far when ‘operated towards /(6 ]
nfart L » .

. é) .
Focus adjusts to.near when operated towards /ﬂ /7/J

"near”.

ZOOM CAMERA PICTURE QUALITY

With lens suitable focused and stopped down.

lighting off.

Montior display interference-free sharp color image. -
(a)  Under normal room lighting, % W
(by  With pan or tilt motor operating. \4\{
{© With 2oom motor operating (motor noise test). /‘ﬁ
(d)- With focus motor operating (motor noise test).” [4 | )
(e) With ms motor operating (motor noise test). @
(.f) ‘When revie“dng a color test chart the color _ /% '
rendiﬁon as displayed by the monitor is correct. ' »
(g)  Repeat (f) with mast lights operatihg and room , [@ | W
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N
1 .

: o : © RJ. . WH %ﬁ
ZOOM TRACKING o - : :

(a)  With zoom function set to maximum "wide" and
iris set to maximum "open".- (Room lighting
adjusted for good picture). Picture is sharp
and in focus.

(b)  With zoom function set to "tele” an object 12"
from the camera may be brought into sharp focus.

()  An object 60 ft. from the camera may be brought
into sharp focus.

SR
2

PAN AND TILT OPERATION , ﬁ}ﬁ
(a)  Tilt operates smoothly and reliably.
(b) Pan opérates smoothly and reliably.

(c) Pan speed varies.
Local/master.

(d)  Tilt speed varies.
Local/master.

CAMERA AND LIGHT WASH DOWN SYSTEM

(@)  Operates from local control panel.” -

E

(b)‘ Operates from master contro} panel.

- MISCELLANEQUS

PECNEETE
%

Welding Inspection Report.
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9.

I certify the Video Tank Inspectxon System has been inspected and bas-passed all the attached test .
requirements.

% For R.J. Electronics

I have conducted/witnessed all the attached tests and accept the system in good working order
except as noted. ’

‘I have conducted/witnessed all the attached tests and accept the system in good working order -
except as noted.

W For Westinghouse Hanford Co.
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= 31
30
4501t
R4404
115vAC
rl-1 29
T Sft 28 101t
R7504 L R12364
35 36 24 25
Wash Down .
Solenoid D0————{] Localinterface Unit N—---0 'I;:::ll Control
37 38 26 27
23 S o= 78
: 18 5 25ft 09810
25ft R8504
Lol |s 25ft R12364
= 20 r__’13 = 4
- oud -y
Mast Junction Box 0119 T12 ? 3
. IEE'——-EL R8504
18 L1 14 2
7 10 1
rasad R8504
M length 40"
1 &
20378 pius
Pan & tilt 4 X 22awg
inside 1/2" hose
length 52"
Length 45" plus

4 X 18" tails

33 34

R

Lighting
Bank

3¢ 40

 241-C-106

Connector Block

Diagram
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Tank 241-C-106
- In-Tank Imaging System ATP/OTP

1.0 PURPOSE

This procedure will document the satisfactory operation of the 241-C-106 Video Imaging System.

- Included in the video imaging system are the camera assembly, master control station, local
control panel, and system interconnection cables. The camera assembly consists of the camera
mast, pan-and-tilt unit, camera, lights, washdown system, and gas distribution system. The camera
assembly will be installed in Tank 241-C-106 to monitor activities dunng the W-320 Project. See
Figure 1 for a diagram of the camera assembly.

The testing portions of this procedure are performed in three separate sections (7.0, 8.0, and 9.0)
identified below:

¢+ Section 7.0, Prerequisites (Shop Test), will be performed in the 306E Building. All
components of the camera system, including the camera assembly, controllers, lights,
monitor, video tape recorders, cables, and character generator will be assembled and
tested. The camera assembly will be lifted with a 306E Building overhead crane by
qualified facility personnel. The shop test will be performed while the assembly is
suspended from the crane.

« - . Section 8.0, Acceptance Test, will be performed at the 200 East Area at the 241-C
Tank Farm following installation of the master control station components, cables,
and local interface panels. The camera assembly will be lifted by 2 mobile crane in
accordance with an approved procedure. The acceptance test will be performed while
the camera assembly is suspended from the crane prior to installation into tank
241-C-106.

»  Section 9.0, Operational Test, will be performed following installation of the camera
assembly into tank 241-C-106.

2.0 TEST OBJECTIVES

The objective of this procedure is to demonstrate arid document the acceptance and operability of
the 241-C-106 camera system. The camera focus; zoom, and iris remote controls will be
functionally tested. The resolution and color rendition of the camera will be verified using
standard reference charts. The pan-and-tilt unit will be tested for required ranges of motion, the
camera lights and washdown system w111 be functionally tested.

The master control station equipment, including the monitor, VCR, and character generator will
be set up and performance tested in accordance with ongma.l equipment manufacturer's
specifications.

The camera gas distribution system will be tested to ensure that a cooling/drying gas can be
flowed through the camera housing in the event that temperatures in the tank require cooling of
the imaging module, or drying of condensation from the camera lens. This test will be performed
by attaching the gas input connector, (Jocated in the upper junction box), to a pressurized gas

FINF-12824, Rev. 0
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supply and verifying that the check valve, (located in the camera housing), opens to exhaust the
compressed gas. Leak tightness of the various gas distribution system fittings will also be verified.

The 241-C-106 camera system will also be qualified in accordance with WHC-SD-GN-PROC-
20003. This qualification procedure assures acceptable resolution of the camera imaging
components utilizing the camera system lights. A Surveillance Systems Integration Test Engineer
qualified in accordance with WHC-SD-GN-PROC-20002 will perform the camera system
qualification test. :

3.0 SAFETY

. Safety is of primary importance throughout all phases of this procedure. Only the test director,
cognizant test engineer, and/or their approved delegate shall operate the camera equipment. A Job
Hazard Analysis Checklist and 2 306-E Specific Job Hazard Analysis Checklist shall be prepared
for the shop test portion of this procedure (Section 7.0), which will be performed in the 306-E
Facility. The Job Hazard Analysis will be posted prominently in the area where shop testing is
performed. A pre-job safety briefing shall be conducted with all involved test personnel, and
documented on the Job Hazard Analysis sign-off sheet. All testing performed in the 306-E Facility
shall be conducted in accordance with WHC-IP-0882. .

Acceptance and Operational Testing (Sections 8.0 and 9.0) will be performed at C-Farm in the
200 East Area. These tests will be performed immediately prior to camera installation, and
immediately after camera installation, respectively. The camera installation package (PCP
'W-320-91) will designate all safety requirements for those portions of this procedure.

4.0 REFERENCES

H-2-818559, Sh. 3 ' "Project W-320 P&ID Tank 241-C-106
H-2-818561, Sh. 5 . "Project W-320 P&ID TK 241-C-106 HVAC"
- H-2-818590 "Instrumentation Operator Control Station Plan"
H-2-818690, Sh.1 "C-Farm In-Tank Imaging (CCTV)"
PCP W-320-91 ] "Process Control Package for installation of the Imaging

System into Riser 7 for C-Farm in support of the
‘W-320 Tank 241-C-106 Sluicing Project"

‘WHC-IP-0882 "306E Building Administration Manual" .
WHC-S-0439 . "Specification for Procurement of Color Video Imaging
: System for Waste Tank 241-C-106"
WHC-SD-W320-TP-001 “Project W-320, Tank 241-C-106 Waste Retrieval Sluicing
System, Testing Plan”
WHC-SD-GN-PROC-20002 "Qualification of Surveillance Systems Engineering CCTV
) Operators" - .
WHC-SD-GN-PROC-20003 "Qualification of CCTV Systems"

: HNE-1£824, Rev. 0
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WHC-SD-W320-OTP-005, REV. 0
5.0 RESPONSIBILITIES
51  SURVEILLANCE SYSTEMS INTEGRATION

- A Surveillance Systems Integration (SSI) Test Engineer shall be responsible for the coordination,
scheduling, performance and documentation of the test procedure.

5.2  TEST WITNESSES

Tank Farm Operations and Quality Control will provide a representative to witness the
satisfactory completion and approval of pertinent steps identified in this procedure. Witnesses are
responsible for verifying that organizational requirements are met throughout the testing and
documentation sequences of the procedure.

6.0 DOCUMENTATION
6.1 TEST RECORD

All personnel involved in the performance of this test, including the SSI Test Engineer, shall fill
-out a line in Section 10.1, Data/Verification List.. .

Test results shall be recorded by the SSI Test Engineer. Test steps which require the recording of
specific data shall be completed by the SSI Test Engineer. The signature(s) of the person(s)
accepting the test sections will be entered in the appropriate place following the test section
indicating compliance with the stated requirements or the successful completion of the given test
steps. Unacceptable conditions or readings are to be recorded in Section 11.0, Exceptions.

The SSI Test Engineer will maintain a chronological test log documenting when various phases of
the test are conducted and any pertinent information not recorded in the test procedure.

62 EXCEPTIONS

Exceptions by step number, and other notes, are to be recorded in Section 11.0. This section must
be dispositioned (inchuding the generation of any required ECNs) and signed off prior to final
ATP/OTP acceptance. If no exceptions are encountered, this section may be so noted and closed
out by the SSI Test Engineer.

During the performance of this test, errors in text may be éncountered which require .
correction/adjustment to complete the test. The correction is to be noted in the ATP/OTP an
listed as an exception in Section 11.0.

6.3  TEST EXECUTION RECORD

The final acceptance of the ATP/OTP results shall be indicated by signatures listed under Section
10.2, Test Execution Record. ’

FINF-17824, Rev. 0
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7.0 PREREQUISITES
NOTE: During the shop test the SSI Test Engineer will verify each camera control is satisfactory
and will initial in the space provided to signify completion. The SSI Test Engineer will
also sign off in the space provided at the end of each section. The sequence of steps in
the shop test section may be altered at the discretion of the SSI Test Engineer.
7.1  SHOP TEST MASTER CONTROL STATION EQUIPMENT

7.1.1 Verify that the lighting sysfem is operable from the master control panel
and from the local control console. (Watch for noise while panning/tilting)

SSI Engineer Initials _‘ﬁz_d

7.1.2 Set up S-VHS color monitor in accordance with owner's operation manual
instructions. Monitor a scene from the test location and verify image quality.

SSI Engineer Initials Zé;

7.1.3 Set up S-VHS video tape recorder in accordance with owner's operation
manual instructions. Record a scene from the test location and verify playback.

SSI Engineer Initials,
7.1.4 Set up the character generator in accordance with owner's operation manual
instructions. Verify that alpha and numeric characters and pointers can be

placed on-screen.

SSI Engineer Initials

7.1.5 Steps 7.1.1 through 7.1.4 arg complete. -
SSI Test Engineer: m\mae 5;//0;/7 &

7.2 SHOP TEST CAMERA

7.2.1 Using the camera zoom control, manipulate the zoom control to wide angle.
Verify the zoom moves towards wide when operated towards "wide",

SSI Engineer Initials_ {éz

722 Manipulate the zoom control to telephoto. Verify the zoom moves towards
telephoto when operated towards "tele".

SSI Engineer Initials

, ‘ HNF-1£824, Rev. 0
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723

7.2.4

7.2.5

726

7.2.7

7.2.8

NOTE:

729 .

‘WHC-SD-W320-0TP-005, REV. 0

Using the camera iris control, manipulate the iris control to open. Verify that
the iris opens when operated towards "open".

SST Engineer Initials, ﬁz

Manipulate the iris control to close. Verify that the iris closes when operated
towards "close".

SSI Engineer Initials _}(ﬁ

Using remote camera focus control, manipulate the focus control to far. Venfy
that the focus adjusts to far when operated towards "far".

SSI Engineer Initials

Manipulate the focus control to near. Venfy that the focus adjusts to near
Wwhen operated towards "near".

SSI Engiqeer Initials Kzz

Verify that camera will focus on objects in the range of 3 feet to inﬁniiy.

SSI Engineer Initials éz )

Focus the camera on a standard resolution chart. Adjust the lens or camera
distance so that the border of the chart just fills the monitor display. Observe
the converging black and white lines near the center of the chart. Determine
the point at which the individual vertical lines become indistinct. The numbers
at the sides of the converging lines correspond to the number of TV lines
resolved at that point. Record the number which corresponds to the locations
where the vertical lines become indistinct.

Horizontal resolution is expressed in terms of the vertical dimension of the
picture. Therefore, the horizontal resolution number (measured by the vertical
lines on the chart) must be multiplied by 4/3 (1.33) to obtain the actual number.
of resolvable horizontal lines.

Horizontal resolution number:_/L_gs/

SSI Engineer Initials _ﬁ

Verify that the horizontal resolution equals or exceeds 400 TV lines.
SSI E_ngineer Initials

_ HNF-I,Z{Z24, Rev. 0
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7.2.10

7.2.11

7.2.12

‘WHC-SD-W320-OTP-005, REV. 0

‘While the camera is focused on the standard resolution chart, verify that the
picture is free of image defects such as ghost images, picture lag, distortion,
hum, or smearing.

SSI Engineer Initials_gf/_/

Focus the camera on a standard color reference chart. Adjust the lens or
camera distance so that the border of the chart just fills the monitor display.
Simultaneously view the monitor and the chart. Verify colors are accurately

rendered on the monitor display.
SSI Engineer Initialsﬁy
Steps 7.2.1 through 7.2.11 are complete.

SSI Test Engineer: /m ~~Pate, 5- / Q/? é

SHOP TEST PAN AND TILT

73.1

732

735

. Verify that the pan-and-tilt feedback potentiometers are operational and

providing position information to the control monitor display.
SSI Engineer Initials

Using the tilt controls, position the camera to horizontal and tilt position -

- display on monitor is 90°. Verify that the electronic brake holds.

" SSI Engineer Initials

Using the pan controls, turn the camera until the pan position dxsplay on the
monitor is 180°. Verify that the electronic brake holds.

SSI Engineer Initials

Pan the camera ‘clockwise until the stop is reached. Record the pan position
readout displayed on the monitor:_©QO,

SSI Engineer Initials 42%

Pan the camera counter-clockwise until the-stop is reached. Record the pan
position readout displayed on the monitor:_Z 5™ 74_

SSI Engineer Initials éz
F-17824, Rev. 0
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o
73.6 Record the total camera panning capability:_3. 59

SSI Engineer Initials,
73.7 Verify that camera is capable of panning a minimum of 350°.
SSI Engineer Initials,
73.8 Using the tilt controls, 'pésition the camera to the vertical down position.

Verify that the electronic brake holds. Record the tilt posmon readout
displayed oh the monitor;__[ & {

SSI Engiheer Initials ﬁz

7.3.9 Tilt the camera upward until the stbp is reached. Verify that the electronic

brake holds. Record the tilt position readout displayed on the monitor;_g25_. &/ b

SSI Engineer Initials
7.3.10  Record the total camera tilting capability: 56 .

SSI Engineer Initials,

7.3.11 Verify that camera is capable of tilting a minimum of 120°,
SSI Engineer Initials E jz

27312 Steps 6.3.1 through 6.3.11 are complete.
SSI Test Engineer: X;;Wt/\gate 5; /0;/4' &

SHOP TEST CONTROL STATIONS

NOTE: In this section it is not necessary to completely repeat the previous sections. The purpose

of this section is to verify and document that the system controls function from the local
control console as well as from the master control panel.

7.4.1 Attach the S-VHS oﬁtput on the local control console to a S-VHS monitor
utilizing a S-VHS v:deo cable. Verify that the monitor displays a satisfactory
color picture.

SSI Engineer Initials éz

HNEF-17824, Rev. 0
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7.4.2 Verify that the lighting system is operable from the master control panel and -
from the local control console.

SS8I Engineer Initials

743 Verify that camera controls for focus, zoom, and iris are operable from the
. master control panel and from the local control console,

SSI Engineer Initials_ﬁ

7.4.4 Verify that pan-and-tilt unit is operable from the master control panel and from
the Jocal control console,

SSI Engineer Initials
7.4.5 Attach the NTSC output on the local control console to a composite monitor

utilizing a coaxial video cable. Verify that the monitor displays a satisfactory
color picture.

SSI Engineer Initials__X 292

7.4.6 Steps'7.4.1 through 7.4.5 are complete.
SSI Test Engineer:_ A, ate 5//0;/7 é

7.5 SHOP TEST LIGHTS

7.5.1 Verify that all four camera system lights are operational, and capable of
independent variable intensity.

SSI Engineer Initials__A
752 Step‘7.5.1 is complete. o
SSI Test Engineer: WWI/\D&& €§// 0’/ ?@

7.6 SHOP TEST CABLING

NOTE: In this section it is not necessary to completely repeat the previous sections. The purpose
of this section is to verify and document that the system cables are operational.

7.6.1 Verify that all cabling is operational.

SS1 Engineer Initials

HNF-1£824, Rev. 0
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7.62 Step 7.6.1 is complete.
SSI Engineer Initials

SSI Test Engineer: .é/%(/r@v\_llate 5;// 6/7 é

SHOP TEST CAMERA GAS DISTRIBUTION SYSTEM AND CHECK VALVE

CAUTION
For this test the camera gas distribution system will be connected to compressed
bottled nitrogen. Extreme care must be exercised when handling compressed gasses.
All movement of compressed gas bottles shall utilize approved bottle carts. Only 306E
Facility personnel familiar with the proper use of compressed gasses shall perform this -
test.

CAUTION
The check valve in the camera housing is designed to open at 1 10 2.5 psi. Do not
pressurize the camera gas distribution system beyond 3 psi if the check valve fails to
open.

7.7.1 Set up camera system check valve as shown in Figure 22 and slowly pressurize
the inlet side and record the pressure where bubbles are first noticed (cracking
pressure). Do not pressurize the system beyond 3 psi.

Cracking Pressure;__ 2 s psi?«
SSI Engineer Initials é 2
7.7.2 Verify that check valve "cracking" pressure is 3 psi or less.

SSI Engineer Initials

7.7.3 Bubble test all hoses and fittings, making sure that there are no leaks.
Tlghten where necessary.

SSI Engineer Initials

HNF-lléz‘h Rev. 0
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7.7.4 Verify what minimum pressure/flow provides unobstructed air flow through
the camera gas distribution system.
Pressure;_~-S. psi2 . Flow:__ /.0 scﬁ
SSI Engineer Initials

7.7.4 Set up camera system check valve as show.n in Figure 2b and preséun'ze to 1

psi. Verify that no bubbles are noticed.
SSI Engineer Initials ﬁ 2
7.7.5 Steps 7.7.1 through 7.7.4 arg complete.

SSI Test Engineer: m&w S/ (2 7/ ’Zé
. o /

SHOP TEST WASHDOWN SYSTEM

CAUTION
The camera will be connected to 306E building water to test the washdown system. To
prevent an electrical shock hazard, all electrical connections in the vicinity of the
camera assembly must be connected to Ground Fault Circuit Interrupter protected
receptaces.

7.8.1 Set up camera system washdown system as shown in Figure 3.
.SSI Engineer Initials,

782 Mix up a solution of kaolin clay and water to the approx1mate consxstency of
thin wet cement.’ Splatter the solution thoroughly onto the camera viewing
window and lights and acnvat? washdown system from master control station.

SSI Engineer Initials

7.8.3 Verify that spray pattern covers the camera viewing window and all four lights.
Record length of time required to remove splattered kaolin clay solution from
viewing window and lights.

_)égc: excv/ﬂl‘hx st‘eé‘f #/.

Length of time washdown system ran:_

SSI Engineer Iniﬁals_,@’@/

N
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7.8.4 Repeat camera resolution test described in step 7.2.8. Verify that horizontal
resolution equals or exceeds 400 TV lines.

SST Engineer Initials,
7.8.5 Verify that washdown syste? can be activated from local control panel.

'SSI Engineer Initials
7.8.6 Steps 7.8.1 through 7.8.5 aye complete.
: SSI Test Engmeerm‘ie 7/ 7/ ?Q

8.0 ACCEPTANCE TEST

NOTE; During the acceptance test the SSI Test Engmeer will verify each camera control is
atxsfactory and will initial in the space prov1ded to signify completion. The SSI Test
ineer and witnesses wili aiso sign off in the spaces provided at the end of each
section. The sequence of steps in the acceptance test section may be altered at the
discrejon of the SSI Test Engineer. )

8,1  ACCEPTANCE TEST CAMERA ELECTRICAL, COMPRESSED AIR, WATER,
AND HAZARDOUS LOCATION POWER CONTROLLER

8.1.1 Conmneyxt the three (3) 50' camera testing cables (R09810, R8504 and R12364)
to the appropriate bulkhead connectors in the camera upper junction box and
_ to the apprspriate connectors located on the underside of the FCU local
interface unit\(Note: These three cables are for temporary control of the
camera, pan-andktilt, and camera lights. As a safety precaution, each of these
" cables have differdqt connectors and cannot be accidentally interchanged.)

8.1.2  Connect the 450' R4484 camera control cable to the appropriate connector on
the underside of the FC{Jocal interface unit and to the connector on the back
of the camera control unitNg CP-02. (Note: To prevent improper connection,
this cable has connectors which are different from all other system connectors.)

8.1.3 Connect the 10' R12364 local control cable to the connector on the front face
" of the local control unit inside the Iqcal control panel enclosure and to the
connector on the underside of the FQU local interface unit. (Note: To prevent -
improper connection, this cable has conqectors which are different from ail
other system connectors.)

8.14 Connect the 5' R7504 washdown system cablg to the connector on the
washdown solenoid enclosure and to the appropyiate connector on the FCU
* local interface unit. (Note: To prevent improper ¢Qnnection, this cable has
connectors which are different from all other system,connectors.)

§@¢@xaw/ Hen Skf’e'{’ *®Z
Y i “HNE-17624, Rev. 0
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8.1.10

8.1.11

8.1.12

8.1.13~

8.1.14
8115
8.1.16

8.1.17

G 6)@9/9[“"\ Sheet L

/@7/ ://17/9
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Connect the power cable and the differential pressure switch cable to the
appropriate connectors on the underside of the FCU local interface unit and to
the connectors on the underside of the Hazardous Location Power Controller
(HLPC) enclosure.

Attach the 50' test hose to the camera upper junction box washdown system
quick disconnect coupling and to the output of the camera washdown solenoid

. enclosure. Open water valves HV136108 (in Process Building) and HV13657

(near solenoid enclosure). Open the ball valve located inside the washdown
solenoid enclosure.

ch the 50' test hose to the camera upper junction box drying/cooling/purge
stem pneumatic quick disconnect coupling and to the air outlet

Jpg/cooling/purge gas (mstrument air) is ﬂowmg out of the
top of the pan-and-tilt housing.

Using the VOM, measure and vyrify the voltage at the FCU receptacle is in the
range of 114 to 126 V ac.
Verify that the GECI feature of the FQU receptacle functions propérly via the
test and reset buttons.

Close MO-211 panelboard breaker for CP32 IN TANK IMAGING RCPTS
PNL-MO211/#3 (ON position).

Using the VOM, measure and verify the voltage\at the master control station
CP-02 surge suppressor receptacle is in the rangeMof 114 to 126 V ac.

Connect power cords from CP-02 master control statjon momtor VCR, and
camera control unit to CP-02 surge suppressor recept

Connect an S-VHS video cable from the CP-02 master coptrol station camera
control unit "S-VHS OUT" terminal to the Video Tape Resorder "S-VIDEO

INPUT" terminal. Connect an S-VHS video cable from the W
Recorder "S VIDEO OUT" terminal to the monitor "Y/C IN"erminal.

HINF-17824, Rev. 0
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8.1.18 Connect the CP-02 master control station keyboard to the camera control unit

keyboard terminal.

inside panel of HLPC.
- 8.1.20

8.1.21

Start camera purge timing sequence by pressing "RESET" button on front

Verify that camera purge timing sequence lasts a minimum of 23 minutes.

rify that red "ENERGIZED" lamp on front inside panel of HLPC comes on,

indigating that power is now available to the camera system.

8.1.22 - Using

e VOM, measure and verify the line side voltage at the FCU local

interface\ynit disconnect switch, located inside the local interface unit

enclosure,

in the range of 114 to 126 V ac.

8.1.23 "Verify that caera washdown system operates from local control panel.

8.1.24 Verify that camera\washdown system operates from master control station.

8.1.25

8.1.26 Steps 8.1.1 through 8.1.23\are complete and acceptable.

SSI Test Engineer: Date
Operations; : Date
QC Representative:

8.2  ACCEPTANCE TEST CAMERA SYSTEM CONT OL - MASTER CONTROL

STATION

- NOTE: The Master Control Station is located in MO-211 (Operator\Control Station).

8.2.1 Energize the monitor, video recorder, character generator, and camera control
unit. Verify these components have power and are operational.

822 Verify that the lighting system is operatlonal and variable coxtrollers are
functioning.

823 Using pan and tilt controls, pan in the clockwise direction until the stop is

reached. Verify that the pan electronic brake holds.

o See €xce/f-l<,»«\ 5(4@@{%}’)_

/ﬁ.’z) 4;7‘?3/

13
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- Panin the opposfte direction until the stop is reached. Verify that the pan
electronic brake holds.

8.2. Tilt the camera to the vertical down position. Verify that the electronic brake

' -holds:

82.6 ilt camera upward until the stop is reached. Verify that the electronic brake

8.2.7 late the camera zoom control to wide angle. Verify zoom moves -
: toward\wide when operated towards "wide".
82.8 Manipulate\the camera zoom control to telephoto. Verify zoom moves
towards telephoto when operated towards "tele".
8.2.9 Manipulate the cgmera iris control to open. Verify that the iris opens when

operated towards \open".

8.2.10  Manipulate the camerh iris control to close. Verify that the itis closes when
operated towards "close!.

8.2.11  Manipulate the camera foc

control to far. Verify that the focus adjusts to far
when operated towards "far" ’

8.2.12  Manipulate the focus control to hear. Verify that the focus adjusts to near
when operated towards "near".

8.2.13  Steps 8.2.1 through 8.2.12 are compleéte

SSI Test Engineer:_ Date
Operations: ate
QC Repi'éséntative: Dat

83 ACCEPTANCE TEST CAMERA SYSTEM CONTROL OCAL CONTROL
PANEL

NOTE: The Local Control Panel is Jocated adjacent to Tank 241-C-106, mo

83.1 Energize all components. Verifying each component for power an
operability. .

gce tgxc?/’ {"‘867\ S“€Qf1¥2_ .
7
/\4774 ’7//77/ HNF-1,2424, Rev. 0
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Attach an auxiliary monitor to the video output of the local control panel.
Verify that monitor is operational.

Verify that the lighting system is operatlonal and variable controllers are
functioning.

sing pan and tilt controls, pan in the clockwise direction until the stop is
reésched. Verify that the pan electronic brake holds.

8.3.5 Pan in\he opposite direction until the stop is reached. Verify that the pan

8.3.8 Manipulate the camera 3pom control to wide angle. Verify zoom moves
towards wide when operated towards "wide"..

83.9 Manipulate the camera zoom\gontrol to telephoto. Verify zoom moves
towards telephoto when operated towards “tele".

8.3.10  Manipulate the camera iris controlNo open. Verify that the iris opens when
operated towards "open”.

8.3.11  Manipulate the camera iris control to cigse. Verify that the iris closes when
operated towards "close". .

8.3.12  Manipulate the camera focus control to far. Verify that the focus adjusts to far
when operated towards "far".

8.3.13  Manipulate the focus control to near. Verify that the focus adjusts to near
when operated towards "near".

8.3.14  Steps 8.3.1 through 8.3.13 are complete.

SSI Test Engineer: . Date,

Operations: . Date \

QC Representative: Date
o E')ccp,ao(/cw SL\ee'F:F‘:_;\ .
Wwﬁy/‘ /¥ HNE-12624, Rev. 0
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8.4 \ FINAL ACCEPTANCE

ceptance testing per this procedure is completed satisfactorily and the 241-C-106
idgo Camera System is ready for installation and service.

SSI Tegt Engineer: Date__
Operation: Date,
QC Representytive: Date,

9.0 OPERATIONAL TEST

Repeat sections 8.2 and 8.3 of this procedure to ensure that the 241-C-106 Video Camera System
is operating satisfactorily after inNallation of the camera assembly into riser 7. Any discrepancies

found with the 241-C-106 Video era System during this section of the ATP/OTP shall be
listed as an exception in section 11.0) .

SSI Test Enginéer:

Date
. Operations: Date,
QC Representative: te,

Sée f,ccf-//ﬂ&v\ SL\E{UL #;‘

W »//27/65/

HNF- l,ﬁ24, Rev. 0
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10..1 DATA/VERIFICATION LIST

10.0 RECORDS

‘WHC-SD-W320-0TP-005, REV. 0

NAME NAME
PRINT SIGN JINITIALS | POSITION | DATE
' S8T 5/
LT Rderse~ W %/J T&S']lgwfl‘kl’g\/‘ 1 /%é

0.2 TEST EXECUTION RECORD

Signature below indicates concurrence with the following:

retesting sompleted.

. The 241-C-108 Video Camera.System is ready for service.

SSI Test Engineer:

Operations:

Date,

N e
AN

Date,

QC Representative:

% ce J(f She
P T

of #2N\_
17
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11.0 EXCEPTIONS
EXCEPTION SHEET NUMBER__|
PROCEDURE STEP_7.9- 3

Note: Make additional copies of this page as necessary.

Description of Problem:

s { g S;Vo"éaq dashec o frasern (/,wm% o udid
{/8{14 a)e[( A< /u«.m»ﬁ[& {454».19(/6/‘ l,()tzs(t%«/m gv(ﬁw\ doet
mn"’ wash, ol [ls(ﬂlS H@ov{/v@&

Exception Resolution:

(Cotern MMS(@/@(/A SVJ)QVI Wﬂ(/r”c/ o alC o rtanc e
Jli}M\ H- /‘/— /00??3  Ciris Ml §ys/m AL fered //M.
/)dwtm i o) e W,A/u«) and /747/.5 Yol ave wesbie
ol ,,/47},(0(7[?//7 ra__ GO <eca_ﬂmﬂ§. '

SSI Test Engineer: M%/\ Date ZA 7/ ¢

Operations: A/ /4 Date,

QC Representative: /V/'f' Date,

HNF-1/824, Rev. 0
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11.0 EXCEPTIONS
EXCEPTION SHEET NUMBER_&—

PROCEDURE STEP_See e o -

Note: Make additional copies of this page as necessary.

Description of Problem:

Secfions B0 90 and) 0.2 o s Atoc el
ave wat Lieew comn ﬂ/eff/

Exception Resolution:

Fhese Sect)ous luue e o <u/0ru°€a/€o/ 9:4 AN - /5/075 _
’Vﬁzwﬂv‘a/me Toc - droc edlave \79/\ He 7?/:4/- 2l(-C- 106 Ju—
Tauk fonagug Sysbeua” M/ 0TH-3R0- 005 "ru b
291 £- /06 /u’/&wk /mC(ﬁ rt/t% f (,/e,,/, 0/@/&'7[/4/‘44 /7‘r/£
Proc edu re ”

Do a [iwe Hureusgh <ecflons Bo 9.0, wud (0.2
M% MJILG o /‘574’/‘&4[6 7‘0 %S chp,dgllw

SSI Test Engineef: MJ&‘W\ Date ’f/’f? 7 ’? X/
Operations: /(-]/ / A/ _ Date
VQC Representative: Ka / % Date

HINF-12824, Rev. 0
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TANK 241-C-106 CAMERA ASSEMBLY

H WASHDOWN SYSTEM
: INPUT CONNECTOR

o - LFTING EYE
: 3" SHIELD PLATE

UPPER JUNCTION BOX

WHC-SD-W320-OTP-005, REV. 0

MOUNTING PLATE
CAMERA MAST
3" SCH 80 PIPE

WASi’IDO“N SYSTEM
TUBING & CLAMP

CENTERING WEB

264.9"

TYP 3 PLACES

LOWER JUNCTION BOX

GAS INPUT CONNECTOR .
BULKHEAD CONNECTOR (TYP)
12" RISER FLANGE-

POLYURATHANE

JACKETED CABLES

PAN AND TILT UNIT
FLEXIBLE ROSE FOR
CABLE & GAS ROUTING

SHIELDED S~VHS
VIDEO CAMERA

SEALED BEAM QUARTZ <

HALOGEN L!GHT {TYP)

. FIGURE 1

19

30"~
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VARIABLE FLOW METBR

PRESSURE GAGR

DRYING GAS INPUT
CONNBCTOR

WATER BEAKER
%

GAS SUPPLY

DRYING GAS INPUT:
CONNECTOR

CHECK VALVE CHECK VALVE
GAS SUPPLY o

WATER BEAKER i PRESSURE GAGE -

FIGURE 2a _ FIGURE 2b

FIGURE 2

HNF-1/2/824, Rev. 0
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WASHDO¥N SYSTEM INPUT
CONNECTOR ~ 1/4 NPT MALE
QUICK DISCONNECT

< — 150psi WATER SUPPLY
¥ SHUTOFF VALVE

FIGURE 3

21

CATCH TANK
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ADDENDUM A

SHOP TEST PAN-AND-TILT MODIFICATIONS

HNF-V{;%: Rev. 0
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1.0 ADDENDUM PURPOSE

The W-320 camera system was modified on an emergency basis to bring it into compliance with
new requirements outlined in the Flammable Gas Justification for Continued Operation (JCO).
The camera system was disassembled in order to ship the camera housing and pan-and-tilt to an
off-site vendor to make the required modifications. The modifications consisted of providing a
“flow path from the camera housing to the pan-and-tilt for instrument air. A pressure and flow
sensing control system was tied into the instrument air and power feed to the camera system.
These modifications were authorized by LOI #8K800-96-027. The purpose of this addendum is to
document shop testing of the modifications made to the camera system. This testing will take
place in the 306E Building, and will be witnessed by Quality Control personnel.

2.0 ADDENDUM TEST OBJECTIVES

The objective of this addendum is to demonstrate and document that the modifications made to
the camera system function properly when the entire camera system is reassembled. Air flow
through the pan-and-tilt enclosure and newly installed relief valve will be tested. The hazardous
location power controller will be tested to ensure that power is provided to the camera system
only after a predetermined volume of air has flowed through the camera system enclosures.
Automatic shutdown of power supplied to the camera system in the event of loss of air flow will
also be demonstrated.

3.0 ADDENDUM PROCEDURE STEPS
3.1 ELECTRICAL SAFETY CONTROL PANEL '

SIN__ Q0O &K

NOTE: This portion of the test is to verify that all indicators located on the front
’ face of the Electrical Safety Control Panel (ESCP) function properly. The
Time Delay Relay (TDR) unit will be set for approximately two minutes to
minimize time necessary for system power up during testing.

3.1.1 . POWER display located on the front face of the ESCP illuminates when
the unit ON/OFF switch is moved to the ON position and power is
available inside the box. Apply power to the unit and verify that the
POWER light is functional.

HNF-17824, Rev. 0
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3.1.2 Adjust the air regulator on the supply side of the ESCP unit to
approximately 35 psi to atlow for ample flow and pressure through the
ESCP. :

3.1.3 RESET display located on the front face of the ESCP initializes the relay
i logic circuitry. Press the RESET button and verify that the FLOW
indicator illuminates.

3.1.4 PRESSURE displays illuminate when pressure is sensed. With the RESET
- button previously activated, verify that the both PRESSURE indicators
illuminate.

3.1.5 PURGING display illuminates when the - ESCP begins the purge cycle.
After pressing the RESET button, verify that the PURGING indicator is
illuminated.-

3.1.6 ENERGIZED display illuminates when the ESCP has enabled power
output to the Camera/pan-and-tilt unit. After the unit has completed its
two minute purge cycle, verify the ENERGIZED indicator is illuminated.

3.17 Verify that air flow is present at the pressure relief valve located in the top
of the pan-and-tilt by placing hand over the valve.

3.1.8  Leak test (using "Snoop" or equivalent) each fitting and resolve any
significant leakage by tightening the fitting. If the leakage continues then
replace the fitting. Test Engineer sign below that the system purge path is
acceptable.

Test Engineer. ' Date_ 7" v~ 7

3.1.9 Witnesses sign that steps 3.1.1 through 3.1.8 are acceptable.

Test Engmeeﬁ &%g Date M 121',@

ALY Date_F-/0-54

LOSS OF PURGE GAS TEST

3.2.1 Press reset button on front face of ESCP and wait for two minutes for
power to the camera to come on.

HINF-12824, Rev. 0
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Manually kink the purge air supply hose cutting off flow. Verify that power
to the camera system is de-energized, and that the ENERGIZED indicator
is no longer illuminated.

Witnesses sign that steps 3.2.1 through 3.2.2 are acceptable.

Test Engineer, ‘% Date ;Zg/o 4%/6 _
QC 'Qi‘iZz@ Date G-10-54

3.3 DIFFERENTIAL PRESSURE SWITCH TEST

33.1

333

Press reset button en front face of ESCP and wait for two minutes for
power to.the camera to come back on,

Turn the air supply off. Verify that power to the camera systerh is de-
energized, and that the ENERGIZED indicator is no longer illuminated.

Witnesses sign that steps 3.3.1 through 3.3.2 are écceptable.

Test Engineer, % ﬁ%——z 2_Date ‘f% 46
Qc Cedlltn __ Date 9~169¢

3.4 MINIMUM AIR FLOW VERIFICATION

NOTE:

QC Witness sign below verifying that instrumentation listed below has been
calibrated and a current calibration sticker is affixed.

Rotameter (0-5 cfin) S/NIDZ-2%-65-0s Cal: Due Date_J9-Z23-F L,

Pressure Gauge (0-30 psi) S/N{4¢-31-04-023Cal. Due Date 8/13/37

QC Witness sz Date_9-(D-7&6

3.4.1

Place a calibrated rotameter and pressure gauge in-line between the ESCP
outlet and the camera inlet hose.

F-17824, Rev. 0
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3.4.2. Press reset button on front face of ESCP and wait for two minutes for
power to the camera to come back on.

3.43 Decrease air flow by slowly adjusting the rotameter until power to camera
is de-energized. Verify that system shutdown occurs when flow < 0.9 cfin.

3.4.4 Record pressure and flow readings where camera is de-energized:
S 23.Lpsi [l o

3.4.5 Witnesses sign that steps 3.4.1 through 3.4.4 afe acceptable.

Test Engineer‘/& @Zﬂ Date Qéo [’24
QC C’i&z{@%\ __ Date G-(&-%

35 ESCP PURGE CYCLE SETUP FOR INSTALLATION

NOTE: -

The total volume of the camera housing, pan-and-tilt, mast/junction boxes, and
hoses is 2.05 ft.° {0.09 £.% (camera housing volume) + 0.51 ft.> (pan-and-tilt
volume) + 0.01 ft. (hose volume) +1.44 £.> (mast/junction boxes volume)]. Per
NFPA. 496 requirements, ten volumes of purge air (20.5 ft.%), must flow through -
the purged enclosures prior to energizing. The Time Delay Relay (TDR) located in
the ESCP will be adjusted to 23 minutes (20.5 £.%/0.9 cfm = 22.8 minutes) to
allow for 2 minimum of 20.5 ft.3 total flow prior to energizing the camera system.

3.5.1 . Adjust TDR in the ESCP to approximately 23 minutes.

3.5.2 Press reset button on front face of ESCP. '

3.5.3  Use stop watch (or watch with stop watch function) to verify that a
minimum of 23 minutes elapse before camera system is energized. Adjust
TDR and repeat as necessary.

3.5.4 Record purge cycle duration: _ 23+ 37

3.5.5 Witnesses sign that steps 3.5.1 through 3.5.4 are acceptable.

Test Engineérzﬁm Date 4//0 /94

. QC _CEK 0(9&.\ _Date?-—)p-%

HNF-12824, Rev. 0
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Acceptance Test Procedure for the
Tank 241-C-106 In-Tank Imaging System
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Abstract: -This document comprises an acceptance test procedure of an

In-Tank Imaging (Camera) System to support siuicing and waste retrieval
from Tank C~106 under Project W-320:
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ACCEPTANCE TEST PROCEDURE FOR THE TANK 241-C-106
IN-TANK IHAGING SYSTEM

1.0 PURPOSE

This acceptance test procedure (ATP) will document the satisfactory operation
of the 241-C-106 Video Imaging System. Included in the video imaging system .
are the camera assembly, master control station, local control panel, and
system interconnection cables. The camera ‘assembly consists of ‘the camera
mast, pan-and-tilt unit, camera, lights, washdown system, and purge system.
The camera assembly will be installed in Tank 241-C-106 to monitor activities
during the W-320 Project. See the attached Figure for a diagram of the camera
-assembly. .

The In-Tank Imaging System is being tested in three separate phases as
identified below: . ’

e A shop test of the camera assembly .was performed in the 306E Building as
a prerequisite to acceptance and operational testing. The shop test was
performed in accordance with Section 7.0 and Addendum A of WHC-SD-W320-
0TP-005, Tank 241-C-106 In-Tank Imaging System ATP/0TP. A1l components
of the camera system, including the camera assembly, controllers, .
Tights, monitor, video tape recorder, cables, and character generator
were assembled and tested. The camera assembly was }ifted with a 306E
Buiiding overhead crane by qualified facility personnel, and testing was
performed while the assembly was suspended from the crane. :

o This Acceptance Test Procedure will be performed in accordance with this
document at the 200 East Area at the 241-C Tank Farm, following
installation of the master control.station components, cables, and local
interface panels. The camera assembly will be.1lifted by a mobile crane
in accordance with an approved procedure. The acceptance test will be
performed while the camera assembly is suspended from the crane prior to
installation into tank 241-C-106. The acceptance test will also include
a brief, post-installation check of camera function to verify proper
installation. : .

« An operational test will be performed following installation of the
camera assembly into tank 241-C-106, .in accordance with tank farm
procedure OTP-320-005.

2.0 TEST OBJECTIVES

The objective of this procedure is to demonstrate and document acceptance of
the 241-C-106 camera system,- just prior to installing the camera in the tank.
The camera focus, zoom, and iris remote controls will be functionally tested.
The pan-and-tilt unit will be tested for required ranges of motion, the camera
Tights and washdown system will be functionally tested. Acceptance testing
will also verify that connections are properly made and the system is ready
for operational testing, following camera installation. -

The master control station equipment, including the monitor, video cassette
recorder (VCR), and camera control unit will be set up and tested. The

Hazardous Location Power Controller (HLPC) will be tested to ensure that the
required purge cycle is completed before the power to the camera assembly is

HNF-1£824, Rev. 0 -
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energized. The HLPC shutdown interlock will also be tested to ensure that
power to the camera assembly is de-energized when purge gas (instrument air)
flow is interrupted. ] : -

3.0 SAFETY

Safety is of primary importance throughout all phases of this procedure. Only
the test director, cognizant test engineer, or their approved delegate shall
operate the camera equipment. A pre-job safety briefing shall be conducted
with a1l involved test personnel, and documented on the Job Hazard Analysis
sign-off sheet. -

Acceptance testing will be performed at 241-C Tank Farm in the 200 East Area,

jmmediately prior to camera installation. The camera installation packagé
(JCS $2E-97-2230) will designate safety requirements fgr the acceptance test.

4,0 REFERENCES

H-2-818448, Sh. 4 Structural 241-C-06A Pump Pit Mod Cover Block Sections
and Details . . :

H-2-818559, Sh. 3. Project W-320 P&ID Tank 241-C-10

H-2-818561, Sh. & . Project W-320 P&ID TK 241-C-106 HVAC

H-2-818590, Sh. 1 Operator Control Station. Plan

H-2-818690, Sh. 1 . C~-Farm In-Tank Imaging (CCTV) E

JCS . #2E-97-2230 Installation of C-106 CCTV (Job Control System Work

" Package) : )

WHC-S-0439 Specification for Procurement of Color Video Imaging
System for Waste Tank 241-C-106

WHC~SD-W320-TP-001. Project W-320, Tank 241-C-106 Waste Retrieval Sluicing

System, Testing Plan” :

5.0 RESPONSIBILITIES
§.1 MAINTENANCE AND SURVEILLANCE ENGINEERING

A Maintenance and Surveillance Engineering (MSE) Test Engineer shall be
responsible for the performance and documentation of 'the test procedure.

5.2 TEST WITNESSES

Tank Farm Operations and Quality Control -will provide a representative to
witness the satisfactory completion and approval of pertinent steps identified
in this procedure. Witnesses are responsible for verifying that
organizational ‘requirements are met throughout the testing and documentation
sequences of the procedure.

HNF- 1[{824, Rev. 0
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6.0 -DOCUMENTATION
6.1 TEST RECORD

A11 personnel involved in the performance of this test, inciuding the MSE Test
Engineer, shall fill out a line in Section 8.1, "Data/Verification List".

Test results shall be recorded by the MSE Test Engineer. Test steps which
‘require the recording of specific data shall be completed by the MSE Test
Engineer. The signature(s) of the person(s) accepting the test sectjons will
. be entered in the appropriate place following the test section indicating
compliance with the stated requirements or the successful completion of the
given test steps. Unacceptable conditions or readings are to be recorded in
Section 9.0, “"Exceptions".

The MSE Test Engineer will maintain a chronological test log documenting when
various phases of the test are conducted and any pertinent information not
reporded in the test procedure.

6.2 EXCEPTIONS

Exceptions by step number, and other notes, are to be recorded in Section 9.0.
This section must be dispositioned (including the generation of any required
ECNs) and signed off prior to final test results acceptance. If no exceptions

are encountered, this may be so noted and the section closed out by the MSE
Test Engineer. - . : :

During the berformance of this test, errors in.-text may be encountered which
require correction or adjustment to complete the test.- The correction is to
be noted in the ATP and Tisted as an exception in Section 9.0.

6.3 TEST EXECUTION RECORD -

Final acceptance'of the test results shall be indicated by signatures Tisted
under Section 8.2, Test Execution Record.- ’

7.0 ACCEPTANCE TEST

NOTE: . :
During the acceptance test the MSE Test Engineer will verify each camera
control is satisfactory and will initial steps to signify completion. The
MSE Test Engineer and witnesses will also sign off in the spaces provided
at the end of each section. The sequence of steps in the acceptance test
section may be altered at the discretion of the MSE Test Engineer.

7.1 ACCEPTANCE TEST CAMERA ELECTRICAL, COMPRESSED AIR, WATER, AND HAZARDOUS
LOCATION POWER CONTROLLER

7.1.1 Connect the three (3) 50-ft camera testing cables (R09810, R8504
and R12364) to the appropriate bulkhead connectors in the camera
upper junction box and to the appropriate connectors located on.
the underside of the FCU local interface unit [NOTE: These three

5 _ HNF-1£824, Rev. 0
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7.1.2 .

7.1.3

~7.1.4
7.1.5

7.1.6

7.1.7

7.1.8

- 7.1.9

7.1.10
7.1.11

7.1.12

HNF-1823, REV. 0

cables are for temporary control of the camera, pan-and-tilt, and
camera lights. As a safety precaution, each of these cables have
different connectors and cannot be accidentally interchanged].

Connect the 450-ft R4404 camera control.cable to the appropriate
connector on the underside of the FCU local interface unit and to
the connector on the back of the camera control unit in CP-02
[NOTE: To prevent improper connection, this cable has connectors
which are different from all other system connectors].

Connect the 10-ft R12364 local control cable to the connector on
the front face of the local control unit inside the local control
panel enclosure and to the connector on the underside of the FCU

. Jocal interface unit [NOTE: To prevent improper connection, this

cable has connectors which are different from all other system
connectors]. ’

Connect the 5-ft R7504 washdown system cable to the connector on
the washdown solenoid enclosure and to the appropriate connector

‘on the FCU local interface unit [NOTE: To prevent improper

connection, this cable has connectors which are different from all

~other system connectors].

Connect the power cable and the differential pressure switch cable
to the:.appropriate connectors on the underside of the FCU local
interface unit and to the connectors on the underside of the
Hazardous Location Power Controller (HLPC) enclosure. :

Attach the 50-ft test hose to the camera upper junction box
washdown ‘system quick disconnect coupling and to the output of the
camera washdown solenoid -enclosure. Open water valves HV-136108
(in Process Building) and HV-13657 (near solenoid enclosure)..
Open the ball valve located inside the washdown solenoid

enclosure.

Attach the 50-ft test hose to the camera upper junction box purge
gas system pneumatic quick disconnect -coupling and to the air
outlet connector on the HLPC. Open instrument air valve HV-13676
(near HLPC).

Verify air pressure is in the range -of 30 to 40 psi on the HLPC
air pressure gage (on front inside panel of the HLPC enclosure).

" Verify that purge gas (instrument air) is-flowing out of the check

valve in the top of the pan-and-tilt housing.

Close process building panelbeard breaker for IN-TANK CCTV
FCU-1361 C106-PP1/#6 (ON position).

Close process building panelboard breaker for GFCI RCPT AT
FCU~1361 RACK C106-PP1/#9 (ON position). :

Using the VOM, measure and verify the voltage at the FCU
receptacle is in the range of 114 to 126 VAC.

4 B }ﬂﬂF-gﬁ%24,Rev.0
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Verify that the.GFCI feature of the FCU receptaclie functions
properly via the test and reset buttons.

Close M0-211 panelboard breaker ‘for CP-02 IN TANK IMAGING RCPTS

PNL-H0211/#3 (ON position).

Using the VOM, measure. and verify the voltage at the master
control stat1on CpP-02 surge suppressor receptacie is in the range

- of 114 to 126 VAC.

Connect power cords from CP-02 master control station monitor,
VCR, and camera control unit to CP-02 surge suppressor receptacle.

-Connect an S-VHS video cable from the CP-02 master control station

camera control unit "S-VHS OUT" terminal to the Video Tape
Recorder "S-VIDEO INPUT" terminal. Connect an S-VHS video cable
from the Video Tape Recorder "S-VIDEO OUT" terminal to the monitor
"Y/C IN" terminal.

Connect the CP—OZ master control station keyboard to the camera
contro} unit keyboard terminal.

Start camera purge t{miﬁg sequence by_pressihg "RESET" button on
front inside panel of HLPC.

Verify. that camera purge timing sequence lasts a minimum of -
23 minutes.

Verify that red "ENERGIZED" lamp on front- inside pane1 of HLPC
comes on, indicating that power is now ava11ab1e to the camera
system.

Using the VOM, measure and verify the line side voltage at the FCU

Tocal 1nterface unit disconnect switch, located inside the local

interface unit enclosure, is in the range of 114 to 126 VAC.

Verify.that camera washdbwn system operates from local controil
paneT

Verlfy that camera washdown system operates from master contro]
station.

Record serial number of HLPC: 000 <5/

Steps 7.1.1 through 7.1.25 arescomplete and acceptab]e
MSE Test Engineer: __mé%/\ Date: ﬁ—/7ﬁ?/
Operations: ﬂf(xﬂfh\hr\u Date: Ll(l7/ 4

QC Representative: \%)7»\ ff/ Date: F-/7-9F

HNF- ¢824 Rev.0
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7.2 ACCEPTANCE TEST CAMERA SYSTEM CONTROLS -~ MASTER CONTROL STATION

NOTE: :
The Master Control Station is located in M0-211 (Operator Control Station).

7.2.1 Energize the monitor, video recorder, character generator, and
camera control unit. Verify these components have power and are
operational. )

.7.2.2 Verify that the lighting system is operat1ona1 and var1ab1e

contro]lers are functioning.

7.2.3 Using pan and tilt controls, pan in the clockwise direction until
the stop is regched.' Verify that the pan electronic brake holds.

7.2.4 ~ Pan in the opposite direction until the stop is.reached. Verify
. that the pan electronic brake holds.

7.2.5 Tiit the camera to the vertical down ﬁosition. Verify that the
electronic brake holds..

7.2.6 ~ Tilt camera upward until the stop is reached. Verify that the
. e]ectron]c brake holds. ’ .

7.2.7 Manipulate the camera zoom control to wide angle. Verify zoom.
© moves towards wide when operated towards "WIDE".

7.2.8" Manipulate the camera .zoom control.to telephoto. Verify zoom moves
towards telephoto when operated towards "TELE".

7.2.9 - ' Manipu]ate the camera iris control to open. Verify that the.iris
opens when operated towards "OPEN".

7.2.10 © - Manipulate the camera iris control to close. Verify that the iris
. closes when operated towards "CLOSE".

7.2.11 Manipulate the camera focus control to far. >Verify that the focus
adjusts to far when operated towards "FAR".

7.2.12 Manipulate the focus contro1 to near.. Verify that the focus
adJusts to near when operated towards "NEAR".

7.2.13 Verify that there is a color image on the camera system monitor,
and that the image is free of defects such as ghosts, lag,
distortion, hum, or smearing.
7.2.14 Steps 7.2.1 through 7.2.13 are comp1ete -
MSE Test Engineer: W : Date: 6/"/7”7?/'
Operations: Date: _ M~ 17-99

G »
QC Representative: 613& (° Date: FA/7-78

_ HNF-l/ZSZAf’ Rev. 0
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7.3 ACCEPTANCE TEST CAMERA SYSTEM CONTROLS - LOCAL CONTROL PANEL

NOTE:
The Local Control Panel is located adjacent to Tank 241-C-106, mounted to
the FCU. )

7.3.1 .- .Energize all components. Verify each component for power and

operability. ‘
7.3.2 Attach an auxiliary monitor to the video output of the local

control panel. Verify that monitor is operational.

7;3.3 . Verify that the Tighting system is operational and variable
controliers are functioning.

7.3.4 Using pan and tilt controls, pan in the clockwise direction until
. the stop is reached. Verify that the pan electronic brake holds.

7.3.5 . Pan in the opposite direction until the stop. is reached. Verify
that the pan electronic brake holds.

7.3.6 Ti1t. the camera to-the vertical down position. Verify that the-
electronic brake holds. o ) .

7.3.7 Tilt camera upward until the stop is reached. Verify thatvthe
electronic brake holds. C

7.3.8 Manipulate the camera zoom control to wide angle. Verify zoom
moves towards wide when operated towards "WIDE".

7.3.9 Manibu1ate the camera zoom control to telephoto. Verify zoom
.moves towards telephoto when operated towards "TELE".

7.3.10 - Manipulate the camera iris control to open. Verify that theAiris
opens when operated towards "OPEN". : -

7.3.11 ‘Manipulate the camera iris control to close. Verify that the iris
closes when operated towards "CLOSE".

7.3.12 Manipulate the camera focus control to far. Verify that the focus
adjusts to far when operated towards "FAR".

7.3.13 Manipulate the focus control to near. Verify that the focus
adjusts to near when operated towards "NEAR".

7.3.14 Verify that there is a color image on the camera system monitor,
) and that the image is free of defects such as ghosts, lag,
distertion, hum, or’'smearing.

HNF-12824, Rev. 0
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.15 Steps 7.3.1 through 7.3.14 are complete. ‘
MSE' Test Engineer: , Date: "/‘”/7“?5/
Operations: ' (9'?, M«\ Date: _ Y- 17 ~9¥
Qc Rvepresentative: (C/L‘b\ {/W Date: _4.)7.89

ACCEPTANCE TEST HLPC SHUTDOWN INTERLOCK
4.1 Close the fnstrument air valve HV-13676 (near HLPC), .shutting .off
the air flow to the HLPC. :

.2 Verify that power to the camera assembly is.de—energized.

.3 ' Steps 7.4.1 and 7.4.2 are comp)ete and acceptable.

MSE Test Engineer:.

Date: %"/7-’7‘3/
Date: N-17-499

fw * Date: G/ T-55

ACCEPTANCE TEST INSTALLED CAMERA SYSTEM

}

Operations:

¥

QC Representative:

.1 Verify camera system is installed per referenced drawings and work
: package #2E-97-2230, including the following permanent connections
from the installed camera system to the Local Control Panel and
MO-211 Operator Control Station:

» WIRE RUNS #-099, #-100, ‘AND #-101 ("VENDOR—FURNiSHED-
CABLES", REF. H-2-818690) - : S
o FLEX HOSES FOR INSTRUMENT AIR. AND WATER (PART NOS. 15 & 16
ON H-2-818569; ALSO REF. H-2-818690).
.2 * Repeat steps from above ATP test sections, as necessary, at the
direction of the MSE Test Engineer, to verify function of
installed camera system. - o '
v.3 Steps 7.5.1 and 7.5.2 are complete and acceptab'le.v
MSE Test Engineer: _ 7 ;M\ Date: j”})’%/

Operations: /0 13 //(W/LV\/ : Date: M- 2’3”??
e Representativg: g;)’bﬂv {oﬂu;]%’ : Date: Ao AR TP

.  HNF-1£824,Rev.0 -
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7.6 FINAL ACCEPTANCE

Acceptance testing per this procedure .is completed satisfactorily and
_the 241-C-106 Video Camera System is ready for operational testing.

MSE Test Engineer: _ L ,/Wr\ Date: ﬁl’ 22“9%
.Operations: 14 o ' _Date: _Y-22-7%
Qc Representative:,v 9‘/\ Caﬂ,wﬂ-_ Date: 4"9&"%

_ HNF-1 ;§24, Rev.0
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8.0 RECORDS
8.1 'DATA/VERIFICATION LIST
NAME NAME
s Rt INITIALS | POSITION DATE

1T Pedersen W %M g:i;fﬁ 4/'7/93/.
80 L 1A Gm et | de | oc | HIw
Brnacs Frelca) %Wf%,/./xu PP lepuaz 141798

e

I e D I I A

8.2 TEST EXECUTION RECORD
S1gnature below indicates concurrence with the following:

o The obJect1ves delineated in Sect]on 2.0 of this procedure have been
ach1eved

+ A1l recorded test exceptions have been resolved, the resolutions
approved, and any necessary retesting completed.

. The 241-C-106 Video Camera System is ready for operational testing.

MSE Test Engineer: Mx&@r\ - Date: 422 ”‘28/

Operations: . R‘LW ‘ Date: Y4-22-9¢
Qc Representatwe Q«wx ;GZ/A/% - pate: _F-22-5F

FoB AT vwﬂg%; . 2.22-98

}nqp-;z§24,Rev.o
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. 9.0 EXCEPTIONS
"EXCEPTION SHEET NUMBER: / :

PROCEDURE STEP: _ 7./ 2O
NOTE: Make additional copies of this page as necessary

Description of Problem:

Farme cyele fimiwg s se fy 22min (5 sec
M“v\s OYC 23 v\»s;eS ‘

m/{\r/— MM

Exception Resolution:

the wminn /Iut/\fé dv&’/(" r)éwt:vtql 7973 m.owt)éf Iy /dgfe/
gn Camecn S\ Skm valdewn o s e @l Lhied _hes
/’d/ﬂf/l[ﬂléo/ i

WHE =3D ~ tdX20 - o8- 005’ At il voset 4,
§ecv4&v\ 35 Foarh C’ﬂ/co;/at//m LS éz.rejh\ @ extinn ﬁ%&rj

pae 4 0.9 seloi . In sfep 3-’//% WIHC—5D - 4320 9 TH-005
d—a{ﬂ[wagm/’{ he aria / RPN r/Jko 1/%7(: AP o,de’/»/qw-
ol HCPC  She 000 s [/ schur. Sthas, dhe feu volawn
Quime aiv exchenge reqwu\a/ /014 NEPA -42C < ackuals
acliopet 28 o /qmp ch/:z oL Sl witnutes /30.6‘ d‘z///c@«'

(8. G i)

MSE Test Engineer: )ﬁ}/m -

Operations: k) 8 C‘/"‘—'/L\—\

QC Representative: g\%\,\ fﬂw

Dafe: ) 7_’/2’95/
Date: M7~ 9¢
.Dat_e: ir[ Z*?J’\

HINF-17824, Rev. 0
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WASHDOWN SYSTEM
INPUT CONNECTOR

LIFTING EYE
3" SHIELD PLATE

UPPER JUNCTION BOX

GAS INPUT CONNECTOR

BULKHEAD CONNECTOR (TYP)

12" RISER FLANGE
MOUNTING PLATE

CAMERA MAST
3" SCH 80 PIPE _\

WASHDOWN SYSTEM ——
TUBING & CLAMP

195"

264:9"

CENTERING WEB
TYP 3 PLACES

LOWER JUNCTION BOX

POLYURATHANE
JACKETED CABLES

WASHDOWN SYSTEM HOSE

PAN AND TILT UNIT

FLEXIBLE HOSE FOR
CABLE & GAS ROUTING

SHIELDED S-VHS
YIDEO CAMERA

SEALED BEAM QUARTZ ——.
HALOGEN LIGHT (TYP) ~

FIGURE: TANK 241-C-106 CAMERA ASSEMBLY, PHYSICAL ARRANGEMENT
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