———

(3

. Page 1 of l m
t ENGINEERING DATA TRANSMITTAL
JUL 201998 _ reor §25051
2. To: (Receiving Organization) 3. From: (Ofiginating Organization) 4. Related EDT No.:
SST RETRIEVAL PROJECTS SST RETRIEVAL PROJECTS N/A
5. Proj./Prog./Dept./Div.: 6. Design Authority/ Design 7. Purchase Order No.:
. : Agerét/(:og.
“W320/8C452 ngr. : N/A
JW BAILEY/JR BELLOMY
8. Originator Remarks: 9. Equip./Component No.:
N/A W320, C-106 TANK
VENTILATION
10. System/B]dg.(Facﬂity:
241-C-106
11, Receiver Remarks: 11A. Design Baseline Document? [] VYes [X3 No | 12. Major Assm. Dwg. No.:
H-2-818468
%13' Permit/Permit Application
0.:
N/A
14. Required Response Date:
N/
15. DATA_TRANSMITTED ) @) H) I
T o e, | S | | O TR ol | Regen | G | oS
No. No. No. nator Trans- Dispo- Dispo-
mittal sition sition
1 | HNF-SD-W320-ATR- ALL 0 C-106 TANK PROCESS SQ 1 N/A | N/A
012 VENTILATION TEST
16. KEY
[\_Qgrova\ Designator (F) Reason for Transmittal (G) Disposition (H) & (1)
£, S. Q. Dor NA 1. Approval 4. Review 1. Approved 4. Reviewed no/comment
(see WHC-CH-3-5, 2. Release 6. Post-Review 2. Approved w/comment 5. Reviewed w/comment
Sec.12.7) 3 Information 6. Dist. (Receipt ACKnOW. Required) 3. Disapproved w/comment 6. Receipt acknowledged
17, SIGNATURE/DISTRIBUTION
Approval Designator for re uired signatures)
(G) (H) ()] (H) (J) Name (K) Signature (L) Date ()]
R~ | oisp | () Mame Rea- | Disp WSIN
sen - 4 A son -
1 | 1 | Design Authority: Ju BAI 1171 | weevins £24S Volpg S48
Design Agent: \ 1 1 | JR BELLO
T 11 | Cos.Eng.: J. JONES { oy sose s B 1 | 1 | oW LESe -48
1 1 | Cog. Mgr.: D. BALDE 1 4 $5-05 3 7 | PROJECT FILES v 77 R1-29
1 1 | 0A: K. CONRAD &7 232485
T | 1 [ safety: S.U. TAMANGEVNA A3 ]
Eny. _/ P / J
18. 19. 20 o 21. DOE APPROVAL (if required)
Ctrl. No.
D.M. STENKAME N/A JYBAILEY {1 Approved
%‘J/—éz?/ _—_ ———7ﬁ—7/ 7 g/ {1 Approved w/comments
Toflature of EOT Authorized Representative Date Destgn Authority/ Date 3 bi SaDPY‘OVed w/ comments
U?i;inator for Receiving Organization Cognizant Manager

BD-7400-172-2 (05/96) GEF097

BD-7400-172-1




R
%]

HNF-SD-W320-ATR-012, Rev. 0

C-106 Tank‘ Process Ventilation Test

John W. Bailey
Numatec Hanford Co., Richland, WA 99352
U.S. Department of Energy Contract DE-AC09-96RL13200

EDT/ECN: 625051 Uc: 506
Org Code: 8(452 Charge Code: D2991 /HANA0600
B&R Code: EW3130010 Total Pages: 205~

Key Words: Project W-320, Sluicing, Tank 241-C-106, 296-C-006,
Ventilation.

Abstract: Project W-320 Acceptance Test Report for tank 241-C-106,
206-C-006 Ventilation System

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or-otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency thereof or
its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document
Contro! Services, P.O. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420;
Fax (509) 376-4989.

DATE: HANFORD
STA 4, RILEASE
o%ﬂ //%Zm/ % v JuL 20t
R_e{’égse Appro/vél Bate : i e

Approved for Public Release

A-6400-073 (01/97) GEF321




IIIIIIIlIIIIlIIIIll..lllllllIlIIllllllE::————————————————_____ﬁ,

HNF-SD-W320-ATR-012
REVISION 0

HNF-SD-W320-ATP-012 TEST SUMMARY

Acceptance Test Procedure (ATP) HNF-SD-W320-012, C-106 Tank Process
Ventilation Test, was an in depth test of the 296-C-006 ventilation system and
ventilation support systems required to perform the sluicing of tank C-106.
Systems jnvolved included electrical, instrumentation, chiller and HVAC. Tests
began at component Tevel, moved to loop level, up to system level and finally
to an integrated systems Jevel test.

One criteria was to perform the test with the least amount of risk from a
radioactive contamination potential stand point. To accomplish this a
temporary configuration was designed that would simulate operation of the
systems, without being connected directly to the waste tank air space. This
was done by blanking off ducting to the tank and connecting temporary ducting
and an inlet air filter and housing to the recirculation system. This
configuration would eventually become the possible cause of exceptions.

During the performance of the test, there were points where the equipment did
not function per the directions listed in the ATP. These events fell into
several different categories. The first and easiest problems were field
configurations that did not match the design documentation. This was corrected
by modifying the field configuration to meet design documentation and re-
performing the applicable sections of the ATP. A second type of problem
encountered was associated with equipment which did not operate correctly, at
which point an exception was written against the ATP, to be resolved later. A
third type of problem was with equipment that actually operated correctly but
the directions in the ATP were in error. These were corrected by generating an
Engineering Change Notice (ECN) against the ATP. The ATP with corrected
directions was then re-performed. A fourth type of problem was where the
directions in the ATP were as the equipment should operate, but the design of
the equipment was not correct for that type of operation. To correct this
problem an ECN was generated against the design documents, the equipment
modified accordingly, and the ATP re-performed. The last type of problem was
where the equipment operated per the directions in the ATP, agreed with the
design documents, yet violated requirements of the Basis of Interim Operation
(BIO). In this instance a Non Conformance Report (NCR) was generated. To
correct problems documented on an NCR, an ECN was generated to modify the
design and field work performed, followed by retesting to verify modifications
corrected noted deficiencies.

To expedite the completion of testing and maintain project schedules, testing
was performed concurrent with construction, calibrations and the performance
of other ATP's. The number of tasks and teams competing for the same
resources, equipment and even floor space became somewhat confusing at times.
Adding to this confusion is the fact that the ATP was started and had sections
8, 9, 10.1, 10.2, 10.4 And 10.7.1 Completed in 1996 and ‘then put on hold for 2
years.
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There were siX exceptions written against the ATP, they are as follows:

1. On step 8.3.5 And 8.3.6 The initial measurement of supply voltages were
over range. The phase voltage requirement was 456 to 504 VAC. Measured
voltages ranged from 507 to 509 VAC. These were measured again later
after additional loads came on line and the voltages were then within
range.

2. On step 11.2.10 The expected flow rate through the recirculation fan
ducting was stated as 2475 +/- 50 ft/min and measured at 3151 ft/min.
This was caused by a combination of the test configuration and lack of

exhaust fan flow. In the normal operational configuration and with the
exhaust fan running, only 80% of the total air flow is through that
ducting. 3151 X 80% = 2520, within the expected range of 2475 +/- 50.

3. An exception was written against step 7.1.2, as far as the verification
of system and component tags being correct as shown on the P & ID
drawings. Not only was there a significant amount of component and

system tags to verify, but they were continually changing. The exception
was written to allow an existing field verification project to be used
to verify the tagging. With an inspector performing spot checks on the
projects completed documentation.

4. Step 10.5.2.23 (a) & (b) of the process building radiation monitor test
could not be performed as written. These were eventually deleted from
the ATP via ECN W-320-801. The original ATP steps assumed that the

radiation monitor needed to be manually reset after alarming. The
monitor actually has an auto reset function so those steps were not
needed.

5. An exception was written for section 11.4, the testing of the radiation
monitor cabinet on the exhaust skid. During this test a radiation
monitor trouble alarm was tested for several components. The alarm went

of f intermittently when not expected. It was determined that the heat
trace temperature controllers were causing the alarm. These controller
contacts were jumpered out to permit testing of the other components.
These controllers were later rewired, reconfigured and retested per ECN
647833.

6. A second exception was written against section 11.4. Per a requirement
of section 4. The requirement states that the ATP must be stopped when
changes are required. The ATP was stopped awaiting changes. A draft of

the changed section was generated and performed as a pre-test to verify
correctness. The draft was then incorporated into the ATP via ECN W-320-
801. The pre-test performed per the draft was found acceptable with no
retesting requived.
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There was one NCR generated as a result of the performance of the ATP. The
condition which occurred was not specifically referenced in the ATP, so no
exception was written. The BIO requires that water used as a seal/boundary be
present when the system is operating. During the performance of the ATP the
seal water in the floor drain was forced up, out of the floor drain when the
HMF-1361 filter was flushed. ECN 647982 and 647830 were generated to add a
check valve and warning jndicator to correct that condition. During operation
of the recirculation fan, FN-1361, water was forced out of the seal pot. This
condition was mainly contributed to the unexpected operating pressures caused
by the test configuration and are not expected during normal operation. ECN
647982 and 647830 also added check valves to seal pot drain lines to prevent
the recurrence of this problem. A functional check of the floor drain trap
will be tested when HMF-1361 js blown down during performance of Operational
Test Procedure OTP-W320-004. Testing of the seal pot problem will occur when
the system is tested after being returned to normal configuration, and
operated under 0TP-320-011.

In addition to the modifications and retesting required as a result of ATP
exceptions and the NCR, there were some modifications and retest performed at
the request of operations. Five (5) indicating 1ights on the C-106 exhaust
skid were replaced with brighter, press to test, outdoor rated indicating
lights. These were retested as part of a post-modification functional test
that was basically copied from the corresponding sections of the ATP. The
radiation detector for the process building radiation monitor was relocated
and retested in the same manner. It was determined that the Tevel monitoring
systems for the seal pot and process building floor drain trap had to be
intrinsically safe. These systems were modified to be intrinsic systems and
tested by a post—modification functional test similar to ATP testing.

Through the process of acceptance testing, modification and re-testing, design
calculations have either been proven or corrected. A large amount of
documentation has been gathered to substantiate the path to the current
configuration. The resulting equipment is such that operations should be able
to perform the related Operational Test Procedure with confidence in how the
systems are supposed to function, and that they indeed will function as
intended.
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1 PURPOSE

This Acceptance
Electrica]/HVAC/Instrument
System functions as requir

Test Procedure (ATP) has beeﬁ prepared to demonstrate that the

ation systems of C-106 Tank Process Ventilation
ed by project criteria.

This ATP has been revised to incorporate ECNs W320-480, -506, -512, -522, and

-542, and to incorporate changes due to equipment modifications in accordance

with LOI 97-03.

NOTE: Sections 8, 9, 10.1, 10.2, 10.4, and 10.7.1 were completed during

: ATP Rev 0 and have already been signed off. . These sections will
not be tested during ATP Rev 1, and signatures pertinent to
sections will be transferred to this ATP, Rev 1.

2 REFERENCES
2.1 DRAWINGS
1-2-818468, Sh
H-2-818480, Sh
H-2-818480, Sh
H-2-818480, Sh
H-2-818480, Sh
H-2-818481, Sh
H-2-818481, Sh
H-2-818481, Sh
H-2-818481, Sh
4-2-818558, Sh
H-2-818558, Sh
H-2-818559, Sh
H-2-818561, Sh
H-2-818561, Sh
H-2-818569, Sh
4-2-818569, Sh
H-2-818571, Sh
H-2-818571, Sh

W320012.RVY

1, Rev O
1, Rev.l
2, Rev 1
, Rev 1
, Rev 1
1, Rev 2
2, Rev 2
3, Rev 2
4, Rev 2
3, Rev 1
4, Rev 1
284, Rev
1, Rev 4
2-7, Rev
1, Rev 1
2,.Rev 1
1, Rev 0
2, Rev 1

HVAC Overall Flow Diagram

HVAC Process.Bui1d%ng Plan & Sections
HVAC Process Building Sections & Details
HVAC Process Building Details

HVAC Process Bui1ding Instrument Conneqtions
Piping Process Bldg Skid Plan

Piping Process B1dg Skid Section

Piping Process Bldg Skid Plans

Piping Process Bldg Skid Sections
Project W-320 P&ID Detaj]s

Project W-320 P&ID Interlock Schedule
Project W-320 P&ID Tk 241-C-106

Project W-320 P&ID Tk 241-C-106 HVAC
Project W-320 P&ID TK 241-C;106 HVAC

Instrument Location Plan Tank 241-C-106

vInstrumeﬁt Location Plan Sections & Deta%]s

Instrumentation Process Bujlding Plan

Instrumentation Process Building Section & Detail

HNF-SD-W320-ATR-012
-4 - Revision 0
Page 6
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H-2-818575,

H-2-818577,
H-2-818585,

H-2-818585,
H-2-818585,

H-2-818586,
H-2-818586,

H-2-818586,

H-2-818587,

H-2-818587,.

H-2-818587,

H-2-818588,
H-2-818588,

H-2-818588,

H-2-818590,
H-2-818596,
H-2-818596,

H-2-818601,
H-2-818601,

H-2-818601,
H-2-818601,

W320012.RV1

Sh

Sh

sh

Sh
Sh

Sh
Sh

Sh

Sh
Sh

Sh

Sh

sh

Sh

sh
Sh
Sh

Sh

Sh

Sh
Sh

1, Rev 1
1, Rev 0
1, Rev 1

2, Rev 1
3, Rev 1

1, Rev 1
2, Rev 1

Rev 1

1, Rev 1

2, Rev 1
3, Rev 1

i, Rev 0

2, Rev 0
3-6, Rev 0

1, Rev O
1, Rev O

3-5, Rev 0
2, Rev O
5, Rev 0

7, Rev'l

Rev 0

Instrumentation
Installation

Instrumentétioh
and Details

instrumentation
Detail

Instrumentation

Instrumeﬁtation
Diagram

Instrumentation

Instruméntation
Details

Instrumentation
Diagram

Instrumentation

Instrumentation
Section

Instrumentation

. Details

Instrumentation

Instrumentation
Details

Instrumentation
Diagram

Instrumentation
Instrumentation

Instrumentation
Diagram

Instrumentation
Winch

Instrumentation
HVAC

Instrumentation

Instrumentation
Temp

Leak Detector Elements Assembly &
Tank C-106 Purgemeter Installation
Exh Stack Rad Mon Instaliation

Exh Stack Rad Mon Arraﬁgemeht

Exh Stack Rad Mon Connection

Instrument Rack IR-1361 Detail
Instrument Rack IR-1361 Sections &

Instrument Rack IR-1361 Connection

process Building Skid Plan

Process Building Skid Elevations &
Process Building Skid Sections &

Instyr Enclosure IE-1361 Assembly

Instyr Enclosure I1E-1361 Section &
Instr Enciosure IE-1361 Connection

Operator Control Station
Instrument Cabinet CP-01 Assembly

Instrument Cabinet CP-01 Connection
Loop Diégham Tank Press & Slurry
Loop Diagram Sturry Pres/Flo & Bldg

Loop Diagram Chilled Water System
Loop Diagram Pump Pit LD & Exh Skid

HNF-SD-W320-ATR-012
Revision 0
Page 7
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H-2-818601, Sh
H-2-818601, Sh

H-2-818601, Sh
H-2-818601, Sh

H-2-818603, Sh
H-2-818674, Sh
H-2-818674, Sh
H-2-818675, Sh
H-2-818675, Sh

H-2-818675, Sh
H-2-818675, Sh
H-2-818675, Sh
H-2-818675, Sh

H-2-818678, Sh
H-2-818678, Sh
H-2-818678, Sh
H-2-818680, Sh
H-2-818681, Sh
2.2 SPECIFICATIONS

W-320-C5, Rev 0,
W-320-C6, Rev O,

9, Rev 0

10, Rev 0
13, Rev 0
14, Rev O

1-6, Rev 0
1-3, Rev 1
4, Rev 0
2, Rev 0

3, Rev 0
4, Rev 0
5, Rev 0
6, Rev 0
8, Rev 0

1-3, Rev 1
4, Rev 2
5, Rev 1
1, Rev O
182, Rev O

Instrumentation Loop Diagram HEPA Filter Press Diff

Instrumentation Loop Diagram Exhaust Stack Rad
Monitor

Instrumentation Loop Diagram Valve HV-13638/13669
Psn ’

Instrumentation Loop Diagram Common Alarms/TMACS
Comm ,

Instrumentation Loop Diagram Process Bldg 241-C-91
Electrical C-Farm Conduit Plan ‘

Electrical C-Farm Misc Details

Electrical C-Farm Elem.-Diagrams HC-1361 & HC-1362

Electrical C-Farh Elem Diagrams FN-1361, ANN at
Mo-211

Electrical C-Farm Elem Diagrams FN-1362, Exh
Skid/HVAC ANN ’

Electrical C-Farm Elem Diagrams Service
Bidg/Chiller Skid

Electrical C-Farm Elem Diagrams Prcs Bldg ANN & Rad
Alms : .

Electrical C-Farm Elem Diagrams Valve Cont/Slurry
Pmp ANN )

Electrical Process Bldg Plan % Details
Electrical C-Farm Proc Bldg skid/Wire Run List

* Electrical Process Bldg Plan & Details

Electrical C-Farm One-Line Diagram

Electrical C-Farm Elect Equip Skid Details -

Construction Specification “C Tank Farm”
Construction Specification "Process Building Skid"

2.3 ENGINEERING CHANGE NOTICES (ECN)

Prior to final test approval, mark up the controlied copy of this ATP with all
of the ECNs written against it.

W320012.RV1

HNF-SD-W320-ATR-012
-6- Revision 0
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2.4 VENDOR INFORMATION
No. 22668

PO 82295 Pressure Differential Switch (PDISH—13614/PDISH—13615)

PO 82296 Pressure Gage (PI—13629/PI713630/PI—13631)

PO 82297 gamma Radiation Element Radiation Indicator (RE-1361/RIT-1361)

PO 82298 Resistance Temp Sensor (TE-13620/TE—13621/TE—13622/TE—13625)

PO 82299 Pressure Regulator (PCV—13628/PCV-13629/PCV—1367)

PO 82300 Pressure Safety Valve (PSV-13629)

PO 82301 Temp Switch High/Low (TE-TSHL—13623/TE—TSHL-13624)

PO 82303 Control Valve/Solenoid Valive (HV-13638/HV-13669)

PO 82304 Flow Integrator Indicator (FQI-13629)

PO 82307 Pressure Differential Xmir (PDT~13611/PDT-13612/PDT-13613)

PO 82307 Pressure Indicator Xmtr (PIT-1361/PIT-13616) )

PO 82307 Pressure Transmitter (PT-13611)

PO 82407 Leak Detection Relay

PO 82408 Leak Detection System

PO 82417 Single Loop Controller (P1C-1361)

PO 82418 Annunciator (ANN-1361)

PO 82418 Annunciator (ANN-1362)

PO 10050-7 Exhaust Stack Vacuum Pumps Enclosure (P-1366/P-1367) (W-320-P41)
-GINR . :

PO WAT-XXD Chromalox Heater Control Panels (Intrinsically Safe) for Heating
K27208-3 Coils HC-1361/HC-1362.

3 RESPONSIBILITIES
3.1 GENERAL
Fach company or organization particﬁpating in this ATP will designate personnel
. to assume the responsibilities and duties as defined herein for their
respective roles. The designees shall become familiar with this ATP and the

systems involved to the extent that they can perform their assigned duties.

3.2 NHC PROJECT. ENGINEER

3.2.1 ‘Signs Execution and .Test Approval page when test is complete and
accepted.
3.2.2 Provides a distribution 1ist for the approved and accepted ATP.

3.3 FDNW PROJECT MANAGER

3.3.1 Designates a Test Director.

3.3.2 Signs Execution and Test Approval page when test is complete and
accepted.

3.3.3 Signs exception form when all exceptions have been resolved.

3.4 TEST DIRECTOR

3.4.1 Coordinates and directs acceptance testing.

HNF-SD-W320-ATR-012
W320012.RV1 -7- Revision 0

~ Page9




U

3.4.11

w
S

.12
3.4.13
3.4.14

3.4.15

3.4.16

Coord%nates testing with FONW Utilities.
Coordinates testing with FDNW Craft.

Before start of test, obtains all outstanding ECNs against
veferenced documents of Section 2 and distributes the approved
testing schedule to FDNW Project Manager and NHC Project Engineer.

Notifies concerned parties (includes FDNW Project Manager, FDNW
Principal Lead Engineer, and NHC Project Engineer) when a change is

made in the testing schedule.

Schedules and conducts a pretest kickoff meeting with test
participanis when necessary.

Confirms that field testing and inspection of the system or pdrtion
of the system to be tested has been completed.

Stops any test which, in his or her judgment, may cause damage to
the system until the problem has been resolved.

"After verifying there is no adverse impact, may alter the sequence

in which systems or subsystems are tested.

If a test is to be suspended for a period of time, ensures that the
system is left in a safe mode.

Before restarting suspended test, reverifies the test
prerequisites.

Initiates ECNs to document required changes to the ATP.
Reviews recorded data, discrepancies, and exceptions.

Signs Execution and Test Approval page when test has been
performed.

Takes necessary actions to clear exceptions to the test, and signs
exception form when exceptions have been resolved.

Obtains required signatures on the ATP Master prior to reproduction
and distribution. '

3.5 WITNESSES (Provided by participating Organizations. One witness shall be a
Title III acceptance inspector.) :

3.5.1
3.5.2
3.5.3
3.5.4

3.5.5

W320012.RV1

Witness the tests.

Review results of testing.

Assist the Test Director when requested.

"Sign Execution and Test Approval ‘page when test has been performed.

Sign exception form when exception has been resolved.

HNF-SD-W320-ATR-012
-8- Revision 0
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3.6 RECORDER  (Provided by FDNW)
3.6.1 Prepares a Field copy from the ATP Master.

3.6.2 Records names of all designated personnel on Field copy of ATP
. prior to start of testing. :

3.6.3 Records test instrument identification numbers and calibration
expiration dates, as required.

3.6.4 Initials and dates every test step on the Field copy as it is
completed next to the step number or on a data sheet, when
provided. Records test data. On data sheets where there is not
room for both the initial and date, date may be entered at bottom

of column.

3.6.5 Records exceptions on an exception form. Uses additional exception
forms as needed. Notifies the Test Director at time the exceptions
is made.

3.6.6 - Signs Execution and Test Approval page when test has been
performed.

3.6.7 After test is finished, assigns alpha numeric page numbers to added

data sheets and exception forms. Records page numbers in the Table
of Contents.

3.6.8 Transfers Field copy entries for each step to the Master in ink or
type; signs, and dates. Transmits the completed Master to the Test
Director for approval signature routing. Transmits the Field copy
to Construction Document Control for inclusion in the official
project file.

3.6.9 Signs exception form when exception has been resolved and transmits
to Test Director.

3.7 TEST OPERATOR

3.7.1 performs test under direction of the Test Director.

3.7.2 Provides labor, equipment, and test instruments required for
performing tests that have not been designated as being provided by
others. .

3.7.3 Confirms that all equipment required for performing test will be
available at the start of testing. )

3.7.4 Signs the Execution and Test Approval page.

3.7.5 After the performance of the test, recycles the clean glycol

solution, collected in containers, back into the €-106 Supply Air
Chiller System or to the recycle center.

3.8 A-E ACCEPTANCE INSPECTION, DESIGN ENGINEER, AND PROJECT MANAGER
3.8.1 Evaluate results.

. HNF-SD-W320-ATR-012
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3.8.2 Sign for A-E Approval on Execution and Test Approval page.

4 CHANGE CONTROL

If a need for change is discovered in the course of running the test, the test
shall be stopped. Required changes to this ATP must be processed in accordance
with company procedures. However, this does not prevent the running of another
portion of the test unaffected by the change. :

5 EXECUTION
5.1 . OCCUPATIONAL SAFETY AND HEALTH

Individuals shall carry out their assigned work in a safe manner to protect
themselves and others from undue hazards and to prevent damage to property and
environment. Facility line managers shall ensure the safety of activities
within their areas to prevent injury, property damage, or interruption of
operation.” Performance of test activities shall always inciude safety and
health aspects.

These tests involve working near energized equipment; all procedural
requirements for working near energized equipment shall be followed, and an
Energized Electrical Work Permit (A-6001-687) shall be completed.

5.2 PERFORMANCE

5.2.1 Conduct testing in accordance with FDNW Practice 134.500.8354
(Performance and Recording of Acceptance Test Procedures).

5.2.2 Perform test following the steps and requirements of this
procedure.

5.2.3 As each step in Sections 7 through 11 are completed, the person

completing the steps shall initial and date in the space provided.
After each section is completed, initial and date in the space
provided in Section 12.

5.3 RADIATION PROTECTION

Radioactive material will be used during this ATP to test the radiation
detection alarm system. A Radiation Work Permit (RWP) shall be provided by the
Operating Contractor. A copy of the RWP shall be included as an attachment to
this ATP as part of the test data.

6 EXCEPTIONS
6.1 GENERAL
Exceptions to the required test results are sequentially numbered and recorded

on individual ATP Exception Sheets (A-6002-213). This enables case-by-case
resolution and approval of each exception.

: HNF-SD-W320-ATR-012
W320012.RV1 -10 - - Revision 0
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6.2

6.3

6.4

6.5

7.1

/%

Errors/exceptions in the ATP itself shall NOT be processed as test exceptions
(see Section 4 CHANGE CONTROL).

~ RECORDING

6.2.1 Number each exception sequentially as it occurs and record it on an
exception form.

6.2.2 Enter name and organization of the individual that identifies each
exception.

6.2.3 Enter planned action to resolve each exception when such
determination is made. :

RETEST/RESOLUTION

Record the actjon.taken to resolve each exception. Action taken may not be the
same as planned action.

6.3.1 " When action taken results in an acceptable retest, sign and date
Retest Execution and Acceptance section of the exception form.

6.3.2 When action taken does not involve an acceptable retest, strike out
the Retest Execution and Acceptance section of the exception form.

APPROVAL AND ACCEPTANCE

The Test Director provides final approval and acceptance of exceptions by
checking one of the following on exception form:

6.4.1 Retest Approved and Accepted: Applicable when Retest Execution and
Acceptance section is completed.

6.4.2 Exception Accepted-As-Is: Requires detailed explanation.

6.4.3 Other: Requires detailed expﬁanation.

The Test Director signs and dates the exception form and obtains other
wpmvﬂs,ifrwuhem

-DISTRIBUTION

A copy of the approved exception form is distributed to each participant. The
signed original is attached to the ATP Master.

PREREQUISITES, EQUIPMENT/INSTRUMENTS, ABBREVIATIONS, GLOSSARY, AND ANNUNCIATORS
PREREQUISITES -

The following conditions as applicable shall exist at start of testing for that
portion of the system being tested. -

7.1.1 NHC Project Engineer has been notified a minimum of 24 hours prior
to start of the testing.

HNF-SD-W320-ATR-012
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Systems and components have tag identification number in accordance
with Drawings H-2-818559, Sh 2 and 4; and H-2-818561, Sh 1-7
(except for Exhaust Fan FN-1362 VSD operator panel control switches
and status lights); and inspected for compliance with construction
documents and vendor documents. :

Reference documents (including this ATP) have been verified for
correct revision number and outstanding ECNs.

A Prejob Safety Analysis has been prepared and a Prejob Safety
Meeting has been conducted.

Instruménts 1isted in Data Sheet 7.1.5 are in current calibration.

Verify the circuit breakers feeding power to the Exhaust Skid are
labeled in accordance with Drawing H-2-818680.

Grounding of. the Process Building 241-C-91 and the Exhaust Skid
have been visually inspected and continuity tested.

The Exhaust Skid Main Disconnect switch is open (OFF position), and
the Exhaust Fan FN-1362 Local Disconnect switch at Exhaust Skid is
open (OFF position).

Exhaust Skid circuit breakers in C106-PP5 at Exhaust Skid, and
disconnect switches, have been continuity tested.

Wiring from Exhaust Skid to MCC-N1 and wiring installed by FONW on
the Exhaust Skid and radiation monitor has been continuity tested
and meggered as applicable.

The 120/240 V power panel breakers at power panel C106-PP5 at the
Exhaust Skid are open (OFF position).

The supply circuit breaker to the Exhaust Skid from MCC-N1/2FMR is
open (OFF position).

The supply circuit breaker to the Exhaust Fan VSD from MCC-N1/2FML,
is open (OFF position).

MCC-N1"is energized.

Not%fy occupants in the 241-C-Farm that an evacuation horn/siren
PAL-1361C will be tested and will be audible within 24 hours.
Evacuation will not be required.

Verify the C-106 Supply Air Chiller system has been tested in
accordance with acceptance test procedure WHC-SD-W320-ATP-006 and
is ready for operation.

Annunciator wiring to the Chiller skid has been continuity tested.

A1l worker safety equipment required to perform test is readily
available.

. HNF-SD-W320-ATR-012
- 12 - Revision 0
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Yy 7.1
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%y 1.1
Pty 7.1
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R
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=

Yoy 7.1
7% 7.1.
_1Z;Ahbh%7_1
P ushys 7.1

.21

.22

.23

.24
.25

.26

.27
.28

29 .

.30

31

Voice communications are available between Chiller Skid, Exhaust
skid, Process Building 241-C-91, Electrical Equipment Skid (EES)
241-C-51, and Operations Trailer MO-211.

Personnel and support staff responsible for directing the test
described in this ATP understand the vendor information (VI) and
are qualified to perform the test.

Methods of water disposal into Tank 241-C-106 have been approved by
Facilities Management.

Acceptance test procedure WHC-SD-W320-ATP-011 for C-Farm
Instrumentation has been completed.

Power is available to panels CB-01, CP-01, and IE-1363 at MO-211
and IE-1361 at Process Building 241-C-91. Annunciator ANN-1361 and
ANN-1362 1ights have been tested by use of the integral TEST
pushbutton.

Valves have been aligned as shown in Data Sheet 7.1.24.

Air inlet station with HEPA filter is available for installation at
the portable exhaust hookup 1ine 8"VT-1012-M8. (Attachment B)

The air outlet 1line 8"VT-1022-M8 from the Recirculation Fan FN-1361
is available to HX-1361 inlet. (Attachment B)

Seal Pot and floor drain trap in Rm 1 has been filled with water.

Air Monitor Corp has been notified to have their representative
present to perform Site Acceptance Test of the Exhaust Stack Air
Sampling and Radiation Monitoring System Cabinet. (Reference
Section 11)

Verify Tevel gages L6-1366 and LG-1367 are approximately half full
in order to prove Pressure Relief Seal Loops are functioning.

Backflow preventer BP-1362 has been appropriately tested.
Exhaust Skid including HEPA filter banks HEP-1361/HEP-1362 have

been appropriately "in-place” tested for pressure decay leakage
rate in accordance with Attachment C.

7L2 EQUIPMENT/INSTRUMENTS

Supplied by Test Operator unless otherwise noted.

7.2.

1

W320012.RV1

Multimeter (MM), 4 required, consists of:

2 - 600 V ac/dc
2 wire, 0 - 10 megohms
4 mA to 20 A, adjustable

‘Remote clamp-on current probe, ac/dc, 200 A

Test lead set with clips

Instrument No. D9 Expiration Date ﬂ‘lbk‘lﬂ

HNF-SD-W320-ATR-012
- 13- Revision 0
Page 15




7.3

-~ 0~
fav)

7.2.

~i
LA N A V1

Instrument No.Q‘)‘Aﬁ—D%- %7 Expiration Date L-1b-Aq
Instrument No. /U[A Expiration Date N[A .
Instrument No. A/ZA Expiration Date N A

Shorting Jumpers: 2 feet long, #12 AWG

Shorting Jumpers with ON-OFF switch: 2 feet long, #12 AUG
Variable Test Pressure Source (VIPS): 0 - 15" H0 g17-35 -#o- 019 429G
Variable Test Vacuum Source (VIVS): 0 - (-)10" R0 ‘5(7-37—%)—613' B~I5Gp

Transmitter Calibrator/Simulator: Selectable 2-wire (loop powered
by internal battery) and source, adjustable 4 - 20 mA "
- ) - 2 o3 =

F 97—

&
-t

peennE-PEL 9 &
Instrument No. S17-43-sS-otiExpiration Date 2-~20-99

.10

1

z‘oq

.12

13

317 13 55027 4 EADE 40)7—1’%;{ Yoo

Pec . 4
RTD Readout/Calibrator/Simulator:. Platinum 100 ohm DIN

Decans Poy $IT-63-02-00% 2-t7-9¥
Instrument No. Aa, Expiration Date MIA

Thermocouple Readout/Calibrator/Simulator: 3 required, Type K

Instrument No. N/A Expiration Date N/A

Instrument No. Expirat'ion Date
Instrument No. Expiration Date l

Portable Anemometer, e1ectronﬂ'c, with vremote probe: 0 -20" H0,
0 - 3,000 ft/min T

Instrument No7193-28.0k-061 Expiration Date Z,A‘iﬁ :

Thermometer, electronic, with remote and immersible probe: For
air/gas, 0 to 500 °F (nominal)

Instrument No. NiA Expiration Date _AS A

Radiation Test Sources: Provide with uniform gamma radiation field
up -1 mR/hr supplied and handled by Operating Contractor.

s 20
Source ID No.C—53O Expiration Date 1 145‘°18

Container (bucket to hold glycol solution): 5 gal (nominal),
quantity as required to catch possible leak points.

Phase rotation meter: No. I. M4 , Calibration Date él_A_

ABBREVIATIONS AND GLOSSARY OF TERMS

7.3.

1

W320012.RV1

Abbreviations
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A A phase voltage or current

B B phase voltage or{current
c C phase voltage or. current
CB  Circuit Breaker

DR Drain line

ECN - Engineering Change Notice
EES Electrical Equipment Skid

ER Electrical Rack

FN Fan or Blower

FW Filtered Water line
HS Handswitch

IA Instrument Air

L 120 V Hot Leg

LEL Lower Explosion Limit

MM Multimeter

N Neutral

p Pump

PDP Power Distribution Panel

RAW Raw water line .

RTD Resistance Temperature Deteétor

RTS Radiation Test Source

RWP Radiation Work Permit

éwP Special Work Procedure

B Terminal Board

TE Temperature Element

TMACS  Tank Monitoring and Control System
Ve VSD Cabinet

VOM Volt-ohmmeter

_ HNF-SD-W320-ATR-012
W320012.RV1 -1 - Revision 0
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VRB - Variable Resistance Box

VSD Variable Speed Drive

VT Ventilation Train

VTPS Variable Test Pressure Source

VTVS Variable Test Vacuum Source

7.3.2 . Glossary of terms for annunciators used in this text:

a. Acknowledge - Depress acknowledge pushbutton, and verify
‘the status of the annunciator has changed from flashing to .
a status in accordance with Step 7.4.2. .

b. Reset - Depress reset pushbutton and verify the status of

_the annunciator has changed from steady on to a status in
accordance with Step 7.4.2

c. Test - Depress test pushbutton and verify the status of the
annunciator has changed to a status in accordance with
Step 7.4.2

d. Alert - A significant change of condition to an off-normal

condition has taken place by sounding a horn and by
flashing the annunciator window in accordance with
Step 7.4.2.

7.4 ANNUNCIATORS
7.4.1 Tagging:

1. ANN-1361 Operator's Station MO-211, “cp-01"
2. ANN-1362 { Process Building 241-C-91, "IE-1361"
3. PAL-1361C** Process Building 241-C-91

4, | RLH-1361%* Process Building 241-C-91

el For Evacuation Alarm and Red Strobe Light, sequence as

Jisted below does not apply

HNF-SD-W320-ATR-012
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7.4.2 Sequence: ISA Sequence Number M (ISA S18.1)

Nornal  OFF ‘ OFF
Alert Flashing ON
Acknowledge Steady On _ OFF
Return to Normal " Steady On . "~ OFF
Reset : OFF ‘ OFF

Test Flashing ON

HNF-SD-W320-ATR-012
Revision 0
Page 19
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DATA SHEET 7.1.5 RTINS
VERIFY CALIBRATION
TAG NUMBER
CALIBRATED EXPIRATION DATE |
11SH-13635 3/9 /9y 3/9/ ol
1T-13635 3]24] 48 3240l
PDISH-13611 2P 7
PDISH-13612 | 3ty 2/12/o
PDISH-13613 : Vet sy 2/ 1o )or
| PISH-13614  Remoued feom Senvice A N/A
PDISH-13615 ' 3[24la8 3|24(o!
PDISH-13618 (1) 3 /o >/ Jo)
PDISH-13619 (1) Valyy Ys/o)
PDISH-13620  (2) 3/5/0y *i)0;
PDT-13611 - w/20/5 y %o fof
PDT-13612 z|i8]as 2)ilo!
PDT-13613 2| 1848 Zliﬂ?ﬁk”(
PI-13611 2| 20[ag 2|20/0l
PI-13629 ) al4lat, a4l
o | VTS ey EEA7 60 a4l aldlar
P1-13631 ) al¢lac al4la
PIC/PSH/PSL-1361  (3) 2]25ae 2es ol
PIT-1361 L - 2778 z =27/
PT-13611 72-20-98 7 -20- Coof
TIC-13622  (3) 2-20-9% Ny

HNF-SD-W320-ATR-012
Revision 0
Page 20
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DATA SHEET 7.1.5

VERIFY CALIBRATION
TAG NUMBER
CALIBRATED EXPIRATION DATE

T16-13629  (3) 2l20l8 2bofo!
TISH-13610A, 30X Yo fyy I
TISH-13620 2/17/4% 2/17/%
TisH-13621 2/17/9% 2/11/%
TISH-13634A, 80K _ 2/20/5y /20 fof
TISH-13625 . | 2litey 2/17/5¢
TSH-13626 505y 3{alol
TSH-13635 4//9/-;5 3(4 [Dl
TIT-13626 - (- 3-57 (- 3-00
TIT-13629 ‘ ' 2/0fey 2120/
| TIT-13635 - {-3-91 [~ 3-060

NOTE; (1) Verify switch PDISH-13618 is set at 5.0" H,0 and PDISH-13619 is set at
4.0". Verify that output contacts of both PDISH-13618 and PDISH-13619
CLOSE on increasing pressure. .
(2) Verify switch PDISH-13620 is set at 5.9" H,0 and output contact CLOSE on
increasing pressure. . ’ :
(3) Initial tuning for controller has been completed. Final tuning will be
done during this ATP.

Mﬂ éz{/%,o

TisH~ 13600 B . 2/20/0 y 2/20/0)
TISu- 13610 C /20 /%y 2/ 20/2/
TISH~1363¢ 8 20/5 5 2/22/of
s b ~1369¢C : 2/20/5% 2/24/0]
PSY~ 13629 3l /ey >4/
71 [rsu 1362 3[23( a6 ~3fez/ol

‘ HNF-SD-W320-ATR-012
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Initial/Date : Line/Position
‘/ 3 /s ¥ HV-1365 DR/CLOSED
% 3/ /sy HV-1369 ‘ 1A/CLOSED

% 3/ /5y HV-13610 1A/OPEN
Vi 3/3/%y% | Hv-13613 1A/CLOSED
P 3/ Sy HV-13631 1A/OPEN
A X744 HV-13635 CHR/OPER
A sy HV-13636 CWS/OPEN
A 74 BV- 13637 FU/CLOSED
a4 /o8 - HV-13639 VI/OPEN
‘/ 7/ ‘//{ Y HV=13641 1/OPEN
«% 4 Y5 Hy-13642 1/CLOSED
SELeTE._ e 165
RAV=1o040 VijUFEN
’/ 3/// 7Y V- 13644 VT/CLOSED
'/ '}/ Y Sar RV-13645 VT/CLOSED
o Yiloy RV-13646 VT/OPEN
4 34/44 HY- 13647 VT/OPEN
o / By~ 13648 ' VT/OPEN
o I HV-13649 ) VI/CLOSED
o l K- 13650 1/0PEN
‘/ CHv-13651 1/0PEN
‘% RV-13652 1/0PEN
A “RV-13653 1/0PEN
‘/ HV-13654 VI/CLOSED
A 4 HY-13655 : VT/CLOSED
7 j/ 7/ 5y : HV-13656 1A/OPER
z /y / (24 HV-13658 FW/CLOSED
7 M3 /6 Y HY-13659 RAU/OPEN
7 % ‘// 4 HV- 13660 RKU/OPEN
/ q HV-13661 RAW/OPEN
[// q HV-13663 RAW/CLOSED
‘/, I HV- 13664 . FW/CLOSED
4 I HV-13665 Fu/CLOSED
o I HV-13666 FW/CLOSED
J = 4 HV-13667 FW/OPEN
zre HV-13668 Fu/CLOSED

EWE Lo/ Pl

- AV-13670 T7CUOSED
/ % /4 p'e HV-13671 1A/CLOSED
‘/ 4 V/ 5y HY-13673 1A/CLOSED
] 4 s x Hy-13678 . 1A/CLOSED

HNF-SD-W320-ATR-012
Revision 0
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. , D {SHEET:7
Initial/Date Valve Line/Position
/ (T hv-13681 1A/CLOSED
Vi )i : HV-13682 1A/CLOSED
o gl HV-13684 : 1A/OPER
‘/ , HV- 13687 1A/CLOSED
’% HV-13688 1A/CLOSED
o ' HV-13689 1A/CLOSED
g HV-13690 RAW/OPEN
o | HV-13691 RAW/OPEN
y HY-13692 : RAW/OPEN
g Nlsy HY-13693 RAM/OPEN
o Vifsy HV-13694 RAW/CLOSED
o 7/7/95/ HV-13696 1/0PEN
7 }/‘//4 y HV- 13697 1/0PEN
7 Yy, / ¢4 HV-13698 1/OPEN
7 Yoy HV-13699 1/0PEN
7 >/ 3oy HV-136100 1/0PEN
I Vofoy HV-136101 RAV/CLOSED
4 “Hlgy HV-136102 RAW/CLOSED
A s /5 HV- 136103 RAW/CLOSED
'7 ?/'}/ 57 HV-136104 1/OPEN
7 Y ofer HV-136105 1/OPEN
7 2 tis RV-136106 RAMW/CLOSED
A Witlay HV- 136108 FU/CLOSED
A, HV-136113 FL/CLOSED
0/ HV-136114 FL/CLOSED
o ¥ BV-136117 DR/OPEN
A X HY-136118 DR/OPEN
V// X Ry- 136119 DR/OPEN
74 HV-136120 DR/OPEN
d * HV-136121 DR/OPEN
A HV-136122 DR/CLOSED
A HV- 136123 DR/OPEN
M HV-136124 ) DR/OPEN
A : HY-136125 DR/CLOSED
A | HV-136126 DR/OPEN
A 4% RV- 136127 DR/CLOSED
S HV-136129 DR/CLOSED
2; 3'/ 4 / 704 HV-136130 DR/OPEN
) 25/ (24 HV-136131 DR/CLOSED
¥ e QT 18T nod 80l meyshlas  gNE SD-W320-ATR-012
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Initial/Date Yalve Line/Position
‘/ 2/ ‘// sy © Bv-136132 DR/CLOSED
i Hy-136134 DR/OPEN
A HY- 136135 DR/OPEN

4 HV-136136 DR/CLOSED

Yy | HV-136143 VT/CLOSED

o | hV-136144 VT/CLOSED
o HV-136150 V1/CLOSED
A V-136151 ) VI/CLOSED _
/ HV-136152 CWS/CLOSED
4 HV-136158 IA/CLOSED
74 HV-136200 . - CWS/OPEN_TO COOLING COIL
) /sy Hv-136210 CWR/CLOSED

END OF SECTION 7

HNF-SD-W320-ATR-012
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C-FARM TANK PROCESS VENTILATION SYSTEM ELECTRICAL CHECK

8
The following will check the electrical feeder connections and services to
‘equipment associated with the C-Farm Tank Process Ventilation System.
: - ARATION
8.1 9 PREPARA TRAvSFzA FroM Reyu © .
gz /%ngs.l.l Verify applicable prerequisites of 7.1 have been met.
8.2 . BUILDING HEATING AND'VENTILATION SYSTEM

Z %454 8.2.1 In Process Building 241-C-91, Rm 2; with the portable thermometer,
: measure and record room ambient temperature: 8.4 °F

7C-13638 to below room ambient temperature recorded on the previous

“/ 2__ 8.2.2 Set the Process Building Exhaust Fan FN-1364 thermostat control

step.
1 8.2.3 Close the Process Building Exhaust Fan FN-1364 feeder- breaker
C106-PP1/#3 (ON position).
4/ 8.2.4 Verify that the Process Building Exhaust Fan FN-1364 is running.
8.2.5 Set the Process Building Exhaust Fan FN-1364 thermostat control to
above building ambient temperature recorded previously. -
4/ 8.2.6 Verify that the Process Building Exhaust Fan' FN-1364 shuts dan.
9 | 8.2.7 Set the Process Building Exhaust Fan FN-1364 thermostat éontrol to
approximate]y 80 °F.
9/ { _8.2.8 Adjust thermostat TE-13630/TC-13630 for Unit Heater UH-1361 to
above building ambient temperature recorded previously.
9/ | 8.2.9 Close the UH-1361 480 V disconnect switch DS-5 at rack ER-1361
(ON position).
4/ | 8.2.10 Verify that the Unit Heater UH-1361 is operating (fan running.and
warm air coming out of the heater).
9/ {  8.2.11 Adjust the thermostat TE-13630/TC-13630 to below building ambient

temperature recorded previously.
Verify that the Unit Heater UH-1361 shuts down.

Adjust thermostat TE¥13611/TC—13611 for the Unit Heater UH-1362 to
above building ambient temperature recorded previously.

Close the UH-1362 480 V disconnect switch DS-2 at rack ER-1361
(ON._position).

. Verify that the Unit Heater UH-1362 is operating (fan running and
warm air coming out of the heater).

Adjust the thermostat to below building ambient temperature
recorded previously. o

HNF-SD-W320-ATR-012
Revision 0
Page 25

1320012.RV1 - 23 -



5/ 4Z52é68.2.17

S %tl 8.2.18

8.3

Verify that the Unit Heater UR-1362 shuts down.
Adjust both thermostats TE-13611/TC-13611 and TE-13630/TC-13630 to
60 °F. i

ELECTRICAL CHECK - EXHAUST SKID °

8.3.5

ZW.W()/J 1*/

| 8.3.6

8.3.7
8.3.8

8.3.9
8.3.10

R
J e 8312

W320012.RV1
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® Bi FL Sz S, CLIFE LS
At the Exhaust Skid, connect the phase rotation meter on. the Toad
side-of the Exhaust skid Main Disconnect Switch.

In EES 241-C-51, CLOSE the Exhaust Skid-feeder breaker MCC-N1/2FMR
(ON position). .

Ciose the Exhaust skid Main Disconnect Switch located at Exhaust
Skid (ON position).

Using the phase rotation meter, verify that the phase rotation is
clockwise (for A,B,C).

Using the MM, measure all 3 phase-to-phase voltages on the load
side of the Exhaust skid Main Disconnect Switch. Record the values
of Vg, Vgeo and Vg below.

V= 809 volts FLoke BoZHS
Vo = JoB __ volts 0 953 -¢5-0%- 012
Che DUE  )-2.2-97

Ve, = 201 volts

Verify that the voltages measured in the previous step are in the
range of 456 to 504 V ac.

Open the Exhaust‘ Skid Main Disconnect switch. (OFF position).

Disconnect and remove the phase rotation meter.

Close the Exhaust Skid Main Disconnect Switch (ON position).

Close the panelboard C106-PP5 MAIN breaker (ON position).

Close the panelboard C106-PP5. SECONDARY MAIN breaker (ON position).

Using the MM, measure the line-to-line voltage and both 1line-to-
neutral voltages in the panelboard. Record the values of V, Vi
and V 5 below.

Vo, = 157, volts

Vi = [Lf volts
Vi = (Z¥ _ volts
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Yiks _8.3.

W320012.

.3.23

RV1

Verify that the panelboard Tine-to-line voltage is in the range of
228 to 252 V ac and that the panelboard 1ine-to-neutral voltages
are in the range of 114 to 126 V ac.

Close panelboard breaker for Exhaust Skid 1ighting C106-PP5/#4
(ON position). .

Verify that the Exhaust skid 1ight fixtures function properly using
the vendor-supplied toggle switch. .

Close panelboard breaker for Exhaust Skid receptacles C106-PP5/#3
(ON position). :

Using the VOM, measure and verify that the voltage at both Exhaust
skid receptacles is in the range of 114 to 126 V ac. Verify that
the GFCI feature of each duplex receptacle functions properly via
the test and reset buttons.

Close panelboard breaker for Exhaust Skid Instrumentation
C106-PP5/#5 (ON position). Measure the voltage at TB6 terminals 1
and 2 at the Exhaust Skid Instrument Cabinet. Verify the voltage
is in the range of 114 to 126 V ac.

Close the Exhaust Skid heat trace feeder breakers C106-PP 5/#1 and
#2 (ON position). ’ 1606 i

4acasss eAd o o
Measure the voltage at—the—input—te the heat trace contactor
outputs (wire numbers 261/261 and 266/266). Verify that the
voltage is in the range of 114 to 126 V ac.

Jumper across the heat trace thermostat to simulate the action of
the thermostat closing.

Verify that the voltage across each of the contactors for the heat
trace is zero. This will indicate contactors have closed.

Remove the jumpers.

Close the Exhaust Skid circuit breaker "RMC Instm & Control”

-C106-PP5/#7 (ON position).

Verify that the voltage across TB-1 terminals 1 and 2, at the
Radiation Monitoring Cabinet, is in the range of 114 to 126 V ac.

Close -the Exhaust Skid circuit breaker "RMC PUMPS AND SAMPLE HEAT
TRACE" C106-PP5/#8 (ON position). )

Verify that the voltage across TB-1 terminals 3 and 4, at the
Radiation Monitoring Cabinet, is in the range of 114 to 126 V ac.

Close the Exhaust Skid 30 A circuit breaker "RMC A/C & CAB HTR"
C106-PP5/#6 (ON position).

Verify that the voltage across TB-1 terminals 5 and 6, at the
Radiation»Monitoring abinet, is in the range of 114 to 126 V ac.

TRANSEz  From 22V O B Fl YOS~ For Curr
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i0 :
%% A/’Zk 8.3.30 In Exhaust Fan FN-1362 VSD, add jumper to terminals TB-EXST 501 and
- At EES, at MCC-N1, close breaker MCC-N1/2FML.
Sv5 ) U

o
8.3.31 Close Exhaust Fan FN-1362 local disconnect switch (ON position).
8.3.32 On Exhaust Fan FN-1362 VSD, press LOCAL membrane switch HS-13639A

and verify REMOTE 1ight on VSD is NOT LIT. Press MANUAL membrane
switch HS-13639C and verify AUTO 1ight is NOT LIT.

It }

Z Qﬁ éée 8.3.33 To bump fan FN-1362, press START membrane switch HS-13640A and then
press STOP membrane switch HS-13640B. Verify that fan rotation is
in the correct direction from the fan side of motor. Restore
system to original condition (Open Exhaust Fan FN-1362 local
disconnect switch and breaker MCC-N1/2FML, and then remove jumper
installed in Step 8.3.30)-.

8.4 FINAL ELECTRICAL EQUIPMENT LINEUP FOR TESTING OF EXHAUST SKID

LOCATION PERFORM/VERIFY INITIAL |- DATE

MCC-N1 MCC-N1/2FML and 2FMR Exhaust Skid: ON % [L "’/-/%
Exhaust Exhaust Skid Main Disconnect Switch: ON [
Skid '

Exhaust panelboard C106-PP5 480 V MAIN BREAKER:
Skid | ON

Exhaust- | Panelboard C106-PP5 120/240 V SECONDARY
Skid MAIN BREAKER: ON

Exhaust C106-PP5 circuit breakers #1, #2, #3,
Skid #4, #5, #6, #7, #8: ON

Exhaust FN-1362 Exhaust Fan Local Disconnect
skid | Switch DS1: OFF 9 &

/0/,/§L

END OF SECTION 8

TR avsEAl B Qal © BT Er. Juwse L QL Larsor)
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9 CHILLER SKID TROUBLE ALARM

The following will simulate the Chiller Skid Trouble to cause an alarm in the
Operator Station in Construction Trailer MO-211.

9.1 CHILLER TROUBLE

:
k/ TRANVGZED Lot ¢ [ Lol
The 9.1.1 In MO-211, annunciator ANN-1361, verify XA-1366 is in NORMAL
] condition.
9.1.2 At the Chiller Skid, open Chiller Skid control panel, and with the

multimeter (MM) set at 100 V dc, verify that 0 V.exists between
terminal 111 and ground. Verify that approximately 24 V exists
between terminal 110 and grewnd— l//  £CAJ 760

9.1.3 At the Chiller Skid and with the Chiller Skid control panel open,
install shorting jumper with ON-OFF switch in the OFF position
between terminals 110 (ANN-1361-6-4). and 111 (ANN-1361-(+).

9.1.4 To simulate Chiller Skid Trouble Alarm XA-1366 in MO-211
‘construction trailer, set shorting jumper switch to ON position.
Verify XA-1366.1s in ALERT condition, acknowledge and verify
XA-1366-1s STEADY ON.

/ 9.1.5 Set shorting jumper switch to OFF position. Reset and verify
XA-1366 is in NORMAL condition.
/% ’
% Q Zéé 9.1.6 In Chiller Skid control panel, remove shorting jumper instalied in

Step 9.1.3, then close and secure contro] panel face.

END OF SECTION 9
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10 PROCESS VENTILATION SYSTEM

The following will test the instrument monitoring and controls, and final
control elements installed into the Tank 241-C-106 Process \(entﬂation System.

10.1 ~ SEAL POT LEVEL
The following will test the seal pot level by simulating the water 1e\(e1.

"RGDS,; ?IQQ 10.1.1 Verify Seal Pot has been filled. If not, open valve HV-136103 and
- fi11 seal pot.

NOTE: 1f LAL-1369 has been in alarm condition for 'loné periods of time, temporarily :
: disconnect power source to cool the LDS electronics.

ReD 10.1.2. In Process Building 241-C-91 and in Rm 2, on Instrument Enclosure
1E-1361 and on ANN-1362, verify that LAL-1369 and LAH-1369 are in
NORMAL condition.

wad | 10.1.3 in Rm 1 and at the Seal Pot, open the cover of LE-1369. Disconnect
wire LE-1369-6. Verify LAL-1369 is in ALERT condition.

“Rad 10.1.4 Reconnect wire LE-1369-6. On ANN-1362, reset and verify LAL-1369
(NORMAL) .

“Red 10.1.5 At Seal Pot, connect shorting jumper to LE-1369 ‘terminal where

wiring LE-1369-1 and LE-1368-2 are terminated and the other end to
terminal where LE-1369-3 and LE-1369-6 are terminated.

“Red 10.1.6 On ANN-1362, verify, acknowledge and verify LAH-1369 (STEADY’ ON).
“RGD 10.1.7 At Seal Pot, remove shorting jumper.
"“RGD \k 10.1.8 On ANN-1362, reset and verify LAH-1369 (NORMAL).
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Revision 0
Page 30

_W320012.RV1 - 28 -



10.2 DRAIN TRAP LEVEL

The following will test the drain trap Jevel by simulating the absence of
water. ’

Oferator: Station will’

fcation: of XA-1368 on- ANN-1361 §n; MO-21T
rmed’ in-this sections P

is 1Be.fji1gq with watev'p or to

’ﬁ:>3lzah3 10.2.1 At annunciator ANN-1362, verify alarm LAL-1368 is in NORMAL
condition. If not, fill drain trap with water by opening valves

HV-13959 and HV-13694, then close valves and reset and verify
LAL-1368 (NORMAL).

10.2.2 In Process Building 241-C-91-and in Rm 2,. disconnect lead wire
LE-1368-3 from LE-1368. On annunciator ANN-1362, verify that
LAL-1368 is in ALERT condition, acknowledge and verify LAL-1368 is
STEADY ON.

10.2.3 Reconnect wire LE-1368-3 to LE-1368, then reset and verify LAL-1368

is in NORMAL condition.
10.3 . PRESSURE MONITORING SYSTEM
The following will test the pressure monitoring system by simulating the

pressure of Tank 241-C-106 vapor space, and simulating the pressure on the
inlet side of the heat exchanger HX-1361.

10.3.1 TANK 241-C-106 PRESSURE MONITORING SYSTEM

.The: evacuation alarm PAL-1361C will be‘tested:in:thisisection. I
“alliparties in the vicinity of Tank Farm 241-C; including Shift:
‘Manager, -that. the evacuation alarm will sound:within: the.allocated: tim
“svacuation will not be required. : : SR LR

i tolerance for comparing the inistrunentatio ,féédiﬁéé;betwegﬁ t]
installed instruments. and test instruments willi berwithin:+2% oft
'caljbrated’span. ; . . R OUEIRRU :

I

" "
7/ A&7;X’ 10.3.1.1  Remove FUSE FU-4 at TB-3 at CP-01 in MO-211.

3 . .
9/ ﬁ‘/;v 10.3.1.2 Disconnect wires identified as PIT-1361-(+1), and PIT-1361-(COM) at
TB1-3 and TBI1-4 at instrument enclosure IE-1363. )

3 /' )
9% “loy 10.3.1.3 Connect MM(+) terminal to TBI-3 and TBl-4 at 1E-1363.
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.3.1.4 Verify PIT-1361 is calibrated to a range of -10" H,0 to +5" H,0
?/ giving an output of 4-20 mA dc.
6, .
(/ /9*( 10.3.1.5 Open valves HV-13687, HV-136158, and HV-13688.
% ?/"/zi 10.3.1.6  Verify PSV-13629 is set at 25 psig. .
b/ 7/6 ¢ 10.3.1.7 Adjust PCV-13629 to 20 psig as indicated on PI-13629.
</ o
‘/ 7//1, 10.3.1.8 At exhaust hatch, open valves HV-13673 Apd-HVY-13678-and adjust flow
to 3 SCFH as indicated on FI-1362.
4 3 , ECA) 16
//(. 10.3.1.9 Close valves -Hy=13676—amd HV-13673.
Y '?//a@x 10.3.1.10 -In M0O-211, on CP-01 panel, record the calibrated alarm switch
: setting of the following instruments integral with PIC-1361:
PSL-1361: _= O (should be 0" H,0) '
PSH-1361: _ =¥ (should be -4" H,0)
DSLTE 303,11 —Disconnect-wire—tdent Hited—asPSt-i36i-NatFB3H— KV e
0/'3//" ¢« 10.3.1.12 At IR-1361, on the 2-valve manifold (2VM) HV-136164, at PIT-1361
B verify block valve HV-136164-1A is CLOSED. Open the test port (TP)
at valve HV-136164-1B and connect VIVS. Open valve HV-136164-1B.
a0
MVZ’ Tv 10.3.1.}/{3&/ Replace FUSE FU-4 at TB-3 at CP-0l in MO-211.
7 3//"/% 10.3.1.14 . On CP-01, ANN-1361, verify that PAL-1361A is FLASHING and audible
is ON.
4o, 10.3.1.15 Acknowledge and verify PAL-1361A is STEADY and audible is OFF.
-———3 p QEE Pace BOa. fik A-C.
Z i "/77 10.3.1.16  Verify PAH-1361A is OFF.
)
_uiiL 10.3.1.17 On IR-1361, decrease VIVS, on PIT-1361, to -1" H,0. Verify reading
i . on PIT-1361 agrees with reading from VTVS pressure gage.
3 .
Z //"/jz 10.3.1.18  Verify MM at 1£-1363 reads 13.6 mA dc, which corresponds to -1"
3’/ H,0. ‘ ‘ :
% /?Gg 10.3.1.19  Verify reading from PIC-1361 agrees with reading from VIVS pressure
gage.
ey . . .
Sw 10.3.1.20 MWith MM, verify closed contact across terminals TB-2-3 and TB-2-4
Z (Interlock 3). .
/[{.
7 /93 10.3.1.21 Decrease VIVS on PIT-1361 to -2" H,0.
3
7 /“/H 10.3.1.22 Reset and verify PAL-1361A and PAH-1361A are NORMAL.
3/, S P06 30a for. Step a,
2 @g 10.3.1.23 Decrease VIVS, on PIT-1361, to -4" H,0. Verify reading on PIT-1361
agrees with reading from VTVS pressure gage.
320012, RV1 a0 HNF-SD-W320-ATR-012
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ADD following steps under Step 10.3.1.15, to read as follows:
a. Verify on PIC-1361, the display indicates an alarming state HI PRESS,
the red LED light is LIT, and audible is ON.

b. On PIC-I 361, depress the horn symbol membrane switch and verify the
red LED light is NOT LIT, the display indicates a change to HPR and
UNACKED, and audible is OFF.

c. Depress the 4 membrane switch and verify that the display indicates’
a change to ACKED.

ADD following steps under Step 10.3.1.22, to read as follows:
a. On PIC-1361, depress the horn symbol membrane switch and verify display
indicates a change to “PIC-1361".

ADD following steps under Step 10.3.1.27, to read as follows:
a. Verify on PIC-1361, the display indicates an alarming state LO PRESS,
the red LED light is LIT, and audible is ON.

b. On PIC-1361, depress the horn symbol membrane switch and verify the
red LED light is NOT LIT, the display indicates a change to LPR and
UNACKED, and audible is OFF.

¢. Depress the 4 membrane switch and verify that the display indicates
a change to ACKED.

ADD following steps under Step 10.3.1.32, to read as follows:
a. On PIC-1361, depress the horn symbol membrane switch and verify display
indicates a change to “PIC-13 61"

ADD following steps under Step 10.3.1.40, to read as follows:
a. Verify on PIC-1361, the display indicates an alarming state HI PRESS,
" the red LED light is LIT, and audible is ON.

b. On PIC-1361, depress the horn symbol membrane switch and verify the
. red LED light is NOT LIT, the display indicates a change to HPR and
UNACKED, and audible is OFF. .

¢. Depress the A membrane switch and verify that the dzsplay indicates

‘a change to ACKED.

ADD following steps under Step 10.3.1.49, to read as follows:
a. On PIC-1361, depress the horn symbol membrane switch and verify display
indicates a change to “PIC-1361".
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:Z 3/’6/41 10.3.1.24 Verify MM at IE-1363 reads 10.4 mA dc, which corresponds to -4"

H,0.
3,
.7//6[% 10.3.1.25 Verify reading from PIC-1361 agrees with reading from VTVS pressure
gage.
i Bﬂléh 10.3.1.26  Verify PAH-1361A is FLASHING and audible is ON.
ﬁ7?ﬁzléz; 10.3.1.27 Acknowledge and verify PAH-1361A is STEADY ON and audible is OFF.

. OB YIS 30a. Fou STBFS &-C
.28 With a MM, verify an open contact across terminals TB-2-3 and
TB-2-4 (Interlock 3).

W
—

3
7 /sy 10.3.
3 .
7 /25/33 10.3.1.29 Increase VIVS, on PIT-1361, to ~3" H,0. Verify reading on PIT-1361
. agrees with reading from VTVS pressure gage.

3./
2 /éVgY 10.3.1.30  Verify MM at IE-1363 reads 11.49 mA dc, which corresponds to -3"
: H,0.

%
7/ 92’ 10.3.1.31 Verify reading from PIC-1361 agrees with reading from VTVS pressure

[ SUU———

gage.

.1.32  Reset and verify PAH-1361A is NORMAL.
See Hes 3oe Cox SIS A
.1.33  Verify MM across TB-2-3 and TB-2-4 indicates a closed contact.

following test wiil;causé?;ﬁ”evécuétf
Inform all partiés in-the vicinity. ofiTank Fa
M ;;that-thg_evacﬂatio “alarm, willi sound

The

g b33 Eonmect-wire—tdentified-as PSE=36ttat—TBI-H—BEa) 200
W/iY 10.3.0.3Y RefehacE Fuse pJ-v¥ AT TB-3 AT CP-ol v #OZU
A 10.3.1.35 Relief VIVS, on PIT-1361, pressure to 0" H,0.
-3 .
9/ A& %y 10.3.1.36 Verify reading on PIT-1361 agrees with reading from VIVS pressure
. gage.
v,
4%/ ‘9éx 10.3.1.37  Verify MM at IE-1363 reads 14.70 mA dc, which corresponds to
, 0" R,0.

%/
é/ 'Z/%F 10.3.1.38 Verify reading from PIC-1361 agrees with reading from VIVS pressure
: gage.

3
6/ /26/;« 10.3.1.39  Verify PAL-1361A is FLASHING and audible is ON.
% ?/25171 10.3.1.40  Acknowledge and verify PAL~i361A is STEADY ON and audible is OFF.

3/ Seg Phc.s 30c foa Stevs a-C
9/ léég 10.3.1.41 Verify Evacuation Horn is audible.

.42 Depress HS-1361.

N
N
S
(=4
w
-
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7/77;¢é£ 10.3.1.43 Verify Evacuation Horn is OFF and PAL-1361A remains STEADY ON.

zzf/bé{g 10.3.1.44 Release HS-1361 and verify Evacuation Horn is ON.

j %42é; 10.3.12k§47 On the 2VM for PIT-1361, CLOSE valve HV-136164-1B, disconnect VTVS,
)72

3.

plug TP, and OPEN block vaive HV-136164-1A.

1.}J%S”Remove FUSE FU-4 at TB-3 at CP-01 in MO-211.

2y

73/6[2}( 10.3.1.}6‘4‘6 Disconnect MM and reconnect wires to TB1-3 and TBl-4.
4 Ve,

VELDY

.3

w W W

3.

o ks o.

3.

.1.484,Verify evacuation horn is OFF.
1.49 Reset and verify annunciator window PAL-1361A is NORMAL.

Sse SéeeT 3oa G Dy o—
2 HEAT EXCHANGER HX-1361 PRESSURE MONITORING SYSTEM

2.1 In Process Building 241-C-91, Rm 2, on IR-1361 and at PT-13611,

2 valve manifold (2VM) HV-13163:

a. Close block valve HV-136163-1A.

b. Open the test port (TP) at valve HV-136163-1B and connect
VTPS.

c. Open valve HV-136163~1B.

2.2 On Instrument Enclosure IE-1361, verify PI-13611 reading is 0" Hy0.
2.3 Decrease VIVS to -1" H,0. On 1£-1361, verify PI-13611 reading isv

-1" H,0.

2.4 Decrease VIVS to -5" H,0. Verify PI-13611 reading is -5" H0.

2.5 Increase VTVS to 3" H,0. Verify PI-13611 reading. is 3" H,0.
2.6 Relief VTVS to 0" H,0. Verify PI-13611 reading is 0" H,0.

fZ' ?/@56 10.3.2.7 Close valve HV-136163-1B, disconnect VIVS, plug TP, and OPEN block
valve HV-136163-1A.
10.4 PRESSURE DIFFERENTIAL MONITORING SYSTEM

The following will test by simulating the Heat Exchanger/Condenser HX-1361,
High Efficiency Mist Eliminator HME-1361 and High Efficiency Metal Filter
HMF-1361 pressure differential to ascertain that the transmitter and
panel-mounted instrument functions, and alarms locally.

W320012.RV1
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: of {XA-1368 on ANN-1361
in this-section. =~ .

'/ /%/% 10.4.1

' %lo/%, 10.4.2

—_—

o

10.4.3

:

“TRANSEN Ton L2 O

In Process Building 241-C-91, on Instrument Enclosure IE-1361,
record the reading .from PDISH-*: -0~ ; verify that the
reading from PDISH-13611 recorded is below 11" H,0, and readings
from PDISH-13612 / PDISH-13613 recorded is below 10" H,0.

On ANN;1362; verify that PDAH-* is in NORMAL condition.

At PDT-*, on the 5-valve manifold (5VM) HV-e, open by-pass valves
HV-+-1D and HV-+-1E, and close low-pressure and high-pressure block
valves HV-¢-1A and HV-+-1B.

On the 5VM for PDT-*, at the vent port of valve HV-+-1C, connect
VTPS, then open vent valve HV-+-1C and close by-pass valve HV-+-1D.

%{D/Zﬁ{ 10.4.5

7 /D/’/a 10.4.6

c/M/”/a 10.4.7
Z/”/v[ﬂ 10.

4.8
“frke 10.4.9
Py 10.4.10
“Pley 10.4.11

/(O
2 AQéL 10.4.12

W320012.RV1

Increase VIPS, on PDT-13611, to 11" HZO; Verify PDAH-13611, on
ANN-1362, is in ALERT condition, then acknowledge and verify
PDAH-13611 is STEADY ON. :

Increase VIPS, on PDT=*, to 10" H,0. Verify PDAH-*, on ANN-1362,
is in ALERT condition, then acknowledge and verify PDAH-* is STEADY
ON.

Verify reading from PDISH-* is the same as that on VTPS.

Decreése VTPS, on PDT-*, to O psi.

Reset and verify that PDAH-*, on annunciator ANN-1362, is OFF.
Verify reading from PDISH-* is the same as that on VTPS.

On the 5VM for PDT-*, open HV-¢-1D, close vent valve HV-e-1C,
disconnect VTPS from the vent port, then open block valves HV-e-1A
and HV-+-1B. close HV-+-1D and HV-e-1E.

Verify PDISH-* reading is approximately the same as that recorded
in Step 10.4.1.
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DATA SHEET 10.4

PDT-*/PDISH~*/HV-o
STEP PERFORM/VERIFY

13611 136162 | 13612 136161 | 13613 138160

10;4ﬂ1 Record reading from PDISH-*. Verify
reading is below alarm setpoint of ?
H0

10.4.2 Verify PDAH-%* is in NORMAL condition

10.4.3 Open HV-+-1D & HV-¢-1E. Close HV-+-1A
and HV-+-1B.

10.4:4 - | Connect VTPS, open HV-e-1C and close
HV-+-1D

10.4.6 Increase VTIPS to 10" H,0. Verify,
acknowledge and verify PDAH-*

10.4.7 Verify reading from PDISH-* is 10" H,0

10.4.8 Decrease VIPS to 0" H,0

10.4.9 Reset and verify PDAH-*

10.4.10 | Verify reading from PDISH-* is 0" H0

10.4.11 | Open HV-+-1D, close HV-e-1C,
: disconnect VTPS, then open HV-+-1A and
HV-¢~1B. Close HV-e-1D and HV-e-1E.

10.4.12 | verify reading from PDISH-* is the
: same as that recorded in Step 10.4.1

Test completed by/date: //?;2‘ 7//%‘ 7”4/%‘ %4‘ //% 7’/%
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10.5 " HME-1361/HMF-1361 RADIATION MONITOR

105 HME-1361/HMF-1361 RADIATION MONITOR

) O TTes”

The following will verify the operation of the radiation monitoring of the HME-1361/HMF-1361 by use of radiation source
to simulate activities, and to ascertain that the local and remote alarms functions. The following will also verify the
- operation of the radiation monitoring system by disconnecting the detector to simulate system failure, and to ascertain
that the local and remote alarms functions, :

'&10.5.%
R 10512
Rdios13

F@ 10.5.1.4

@ 105.15

1052 RADI

105.1 PREPARATION

1) 4’%/érify that the cp;.:licuble steps in Sections 7 and 8 have been completed.
2

ATION MONITORING TESTS

Power is available to RIT-1361/RSH-1361/RXS-1361 Jocated on rack IR-1361 and enclosure TE-1361,

Familiarize with "indicators and Alabms" section of vendor (Nuclear Research Corporation) Operations and
maintenance manual. Reference to VI No, 22668. Supplement No. 133))

In 241-C-91 and on IE-1361 (ANN-1362), depress Reset pushbutton and verify annunciator windows RAH-1361
and RXA-1361 are NORMAL.

In MO-211 and on CP-01 (ANN-1361), depress Reset pushbutton and verify annunciator windows RAH-1361A and
XA-1368 are NORMAL.

* Verify top mounted green lamp is LIT.

On RIT-1361/RSH-1361/RXS-1361, open door and position AC power-supply switch to ON, close and secure
door, then turn the key switch on the front panel to the KEYPAD position,

When the indicator display defaults to gamma dose rate in mR/hr, then perform the following:

Record background reading from the display: __® 0‘4 mR/hr, Verify background reading is below 7.50
nR/hr,

Depress momentarily the CHECK SOURCE membrane switch on the front panel, record the time & see. and
upscale (check source) reading _\2e mR/hr when the check source is energized. (This reading should be
approximately one decade above the background reading recorded in Step a. above.

A-7900-013-4 (04/94) 6EF094
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ECN W-320-765
Poge 4 of 13 . bate 3/09/98

ENGINEERING CHANGE NOTICE CONTINUATION SHEET

@ d. " Record the time when the upscale reading changed back to the reading recorded in Step a. above. (This time
3(24[16 should be approximately 30 seconds, the time required for the check source to retract.) :

10523 OnRIT-1361/RSH-1361/RXS-1361, verify the following:

2

a. The top mounted red lamp is FLASHING.

.58 “The red alert light is LIT.

P

The audible horn is ON,

105.24  Verify the following alarms and lights:

D

.+ AtTE-1361 and on ANN-1362, RAH-1361 is FLASHING and audible horn is ON,

o

* Strobe light RLH-1361 on Bldg 241-C-91 is FLASHING.

At CP-01 and on ANN-1361, RAH-1361A and XA-1368 are FLASHING and audible horn is ON.

BPp

a.
.

In 2750-E Bldg, RAH-13618 displays message at TMACS screen.

10525 OnRIT-1361/RS H-1361/RXS-1361:

0

a. Depress RESET membrane switch on front panel face.
’& X Verif); +op mounted red lamp is NOT LIT.
/\Q c. Verify integral red alert light is NOT LIT
Bd Verify top mounted green lamp is LIT.
® e ¥ Verify the audible horn is OFF

@ 105.2.6  Strobe light RLH-1361 on Bldg 241-C-91 is OFF. .
z4/a8 : :
10527 AtIE-1361and on ANN-1362, depress acknowledge and verify RAH-1361 is STEADY ON and the audible horn is
2)24/a8  OFF. Then depress RESET and verify RAH-1361is NORMAL. '

105.2,8 At CP-Of and on ANN-1361, depress acknowledge and verify RAH-1361A and XA-1368 is STEADY ON and the
3 24/‘?8 audible horn is OFF. Then depress RESET and verify RAH-1361A and XA-1368 is NORMAL.

075.2.7 In 2750-E Bldg, vverify RAH-1361B does NOT display a message at TMACS screen.
3i24[8 :

P@lo 5210 Depress and hold the TEST membrane switch on the front panel face, and verify that all Visual Displays,
3124 48" indicator lamps, and horn on the Radiation Monitor unit operate as designed (Refer to section 1.2 of Vendor

operations and maintenance manual. Also verify the following:
@a. The top mounted red ln;np is FLASHING.
. =5, The top mounted green lamp is LIT.
. @c. " The integral red alert light is LIT.
—&d. The integral yellow fail light is LIT.
&z. The audible horn is ON,
2 f. Annunciator windows RAH-1361 and RXA-1361 on ANN-1362 are FLASHING and audible is ON.
’@. v Strobe Light RLH-1361 on the Building 241-C-91 is FLASHING.

. HNF-SD-W320-ATR-012
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET

@h, 3/24[48 Annunciator windows RAH-1361A and XA-1368 on ANN-1361 at CP-01 are FLASHING and audible is ON.

In 2750-E Bldg, RAH-13618 displays message at TMACS screen.

105.2.11 Acknowledge and verify the following:

D

i

Annunciator windows RAH-1361 and RXA-1361 on ANN-1362 at IE-1361is STEADY ON and audible is OFF,

'@b. Annunciator windows RAH-1361A and XA-1368 at MO-211 are STEADY ON and audible is OFF.

D

105212 RELEASE the TEST membrane switch on the front panel and verify all visual displays, indicator famps, and
horns on the Radiation Monitor unit are OFF, except for the green stack lamp, Reset alarms listed in Step
10,5.2.11 and verify annunciator windows are NORMAL. .

105.2.13 In2750-E Bldg, ve;'ify RAH-1361B does NOT display a message at TMACS screen.

__-@_10.5.2.14 Turn key switch on the front panel to ON.

’_@ 105715 Record radiation test source (RTS) gamma radiation field: Wz . mR/hr

’@ 105216 InRm 1, slowly move the RTS fowards RE-1361 along the major axis perpendicular to it. During this activity,
£ verify the following:

p

On RIT-1361, that the indicator display goes through FLASHING “A", the audible horn is ON, and the integral
amber alert light is LIT, before the top mounted red lamp is FLASHING, .

D

l b. Annunciator window RAH-1361 on ANN-1362 is FLASHING and audible is ON.

n

Strobe Light RLH-1361 on the Building 241-C-91 is FLASHING.

Annunciator windows RAH-1361A and XA-1368 at MO-211 are FLASHING and audible is ON.

oy

o

/' In2750-E Bldg, RAH-13618 displays message at TMACS screen.

10.5.2.17 Acknowledge and verify the following:

P

a Annunciator window RAH-1361 on ANN-1362 at IE-1361 is STEADY ON and audible is OFF.

@ b. , Annunciator windows RAH-1361A and XA-1368 at MO-211 are STEADY ONond audible is OFF.
—@10.5. 18 Verify that the strobe light RLH-1361 on the Building 241-C-91is still FLASHING.
105219 On RIT-1361/RSH-1361/RXS-1361, verify the following:

a, 1 A flashing "H" appeared on the display.

D

@b, The top mounted green lamp is NOT LIT.

p

The top mounted red lamp is FLASHING.

()
@d. The integral red alert light is LIT

A The integral horn is AUDIBLE.

e
/@_10.5.2.20 On the keypad, depress RESET mermbrane switch and verify that a flashing *H" is still displayed, the top
mounted red lamp continues to FLASH, the integral red alert light is still LIT, and the horn is SILENCED.

@ 10,5@.21 Verify that the strobe light RLH-1361 on the Building 241-C-91 continues FLASHING.

Qms. 22 Record reading from RIT-1361/RSH-1361/RXS-1361 display: ___3__?‘___ mR/hr. Verify reading recorded is
3 'z il guithin £10% of that recorded in Step 105.2.15, HINF-SD-W320-ATR-012
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET

O 10,

5,?.23 Remove RTS from the detector, then perform the fol'lowingi

p
% Fl24l98
e’ a. On RIT-1361/RSH-1361/RXS-1361, verify that a flashing "H" has disoppeared from the display, the integral red '
see. light is LIT, the top mounted red lamp is LIT, the top mounted green lamp is LIT, and the integral yellow fail
ecotgo | fight is NOT LIT. ’
9«."4- b. Verify that the strobe light RLH-1361 on the Building 241-C-91 is LIT.

o

On RIT-1361/RSH-1361/RXS-1361, depress RESET membrane switch, then verify that the integral red light is
NOT LIT, the top mounted red lamp is NOT LIT, the top mounted green Jamp is LIT, and the integral yellow
fail light is NOT LIT.

On ANN-1362, reset and verify RAH-1361 is in NORMAL condition.

op

8

On ANN-1361, reset and verify RAH-1361A and XA-1368 ;:rc in NORMAL condition.

’© f. V In 2750-E Bldg, verify RAH-1361B does NOT display a message at TMACS screen.
105.2.24 On RIT-1361/RSH-1361/RXS-1361, turn key switch to KEYPAD position. Verify that the upscale reading
: recorded in Step 10.5.2.23 changed back to the previous reading recorded on Step 10.5.2.2a.

) 105.2,25 Depress MODE membrane switch until the display indicates gamma accumulated DOSE in mR, then record
. reading: _1.71 mR

@ 105226 Depress MODE membrane switch until the display indicates the background gamma DOSE RATE in mR/hr,

@ 105,227 On RIT-1361/RSH-1361/RXS-1361, disconnect cable from RE-1361 connected to the connector labelled *PROBE
li 2(J2).* After about 2 § minutes, verify the following:

p

The NO COUNT failure message appeared on the display

The top mounted green lamp is NOT LIT

op

. The top mounted red lamp is NOT LIT

o

The integral horn is INAUDIBLE

oo

8

The integral red alert light is NOT LIT

ol

The integral yellow fail light is LIT

,..
o
o
)
N
[

Verify RXA-1361 on ANN-1362, and XA-1368 on ANN-1361 are FLASHING and audible is ON.

Acknowledge and verify RXA-1361 on ANN-1362 at TE-1361 and XA-1368 on ANN-1361 are STEADY and audible
is OFF. :

._.
o
o
N
(N
o

On RIT-1361/RSH-1361/RXS-1361, reconnect cable from RE-1361 disconnected from the connector in Step
10.5.2.28. Depress RESET membranie switch and verify the following: ’

v Bpp

a

The NO COUNT failure message disappeared from the dispiay and display indicates mR/hr

. 3’24 /qs’ﬂnz top mounted green lamp is LT HNF-SD-W320-ATR-012
A-7900-013-4 (04/94) 6EF094 Revision 0
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ECN W-320-765
_{ bate 3/09/98

%
-@c. 3!24 lq The top mounted red famp is NOT LIT
’@ d. The integral red alert light is NOT LIT

@e. The integral yellow fail light is NOT LIT

105.2.31 Reset and verify RXA-1361 on ANN-1362, and XA-1368 on ANN-1361 il went
3}2,4‘616 Reset and all went from STEADY ON to NORMAL

HEATER.CONTROL SYSTEMS

The following will check the Heating Coils HC-1361 and HC-1362 temperature
controller and heating coils sheath over temperature cutout switches function
as designed to 1imit the temperature below 80% of auto ignition temperature for

Hydrogen (780 °F).

HNF-SD-W320-ATR-012
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bbse‘r"ve proper electrical safety ﬁrecéutions-vafbuh'd{'_',evnierg_ized equipment
in} accordance with' FDNW- Practice. 134.653,2309 »E]ﬁectri_ca’l-ﬂork“ Safety.

10.6.1 . RECIRCULATION AIR HEATER HC-1361

3
‘/ /”/?1 10.6.1.1 Verify Disconnect DS-3 at ER-1361 and 100 A Disconnect DISC on
SCP-1361 and HS-13622 are OPEN.

)
S 7"y 10.6.1.2  Remove FUSE FU-6 at SCP-1361.

3,
7/ //1’/91 10.6.1.3 Lift wires from TIC-13622 terminals 7, 8, and 9. Replace with RTD

simulator.
A 3/11/,,,&4;7(90
SEE 10.6.1.100.10.6.1.4 Record and verify setpoints on TISH-13610A,B,C (set by the vendor)
’ “are at a value less than 650 °F.

TISH-13610A: 48S  TisH-136108: 48 S~ TIsH-13610c: 485

%,

4 ”7’/97{ 10.6.1.5 In SCP-1361, install switchable Open/Close jumper at TBl-1 and
TBI-2 and set in OPEN position. (This jumper will simulate FN-1361
shutdown interlock to trip heater.)

4 3/’7’/23 10.6.1.6 Replace FUSE FU-6 at SCP-1361.

4 3//7’/2; 10.6.1.7 - Close Heating Coil Disconnect DS-3 at ER-1361, and disconnect DISC
on SCP-1361 for the HC-1361. )

3 : X
Z /”%rx 10.6.1.8 Verify Power On light YL-13622A is LIT, and Heater On 1light
Yi-13622B is not LIT.
S Veotyy Ect TS
Seg 10:6.1.134.10.6.1.9 Close switchable jumper at TB1-1 and TB1-2, and HS-13622 at
SCP-1361.

3 . : : .

% & %y 10.6.1.10 Using the MM, measure and verify that all 3 phase-to-phase voltages
on the line side of the HC-1361 heating coil controller, SCP-1361,
are in the range of 456 to 504 V ac. :

3 1Ottty
z /"/j/ 10.6.1.11% Verify TIC-13622 and TISH-13610A,B,C upper display indicates

rocess variable and lower display indicates the set point.
Z?//’b/ér (oGt lle gee STER 10.6. 1. Y gcn Flo i P

73//7/491 10.6.1.12  Using instructions in sections 3 and 4 of Chromalox vendor
technical manual for TIC-13622, verify the following information:

‘7 5//% .
Y a. From DISP page MENU verify Ramp/Soak W
‘ display shows OFF. S 760
: b.- From CTRL page MENU verify the following:
3,
7 m/?\( Proportional Band is set at 5 °F.
2 .
7 //'”/?k Automatic Reset. 1l is set at 0.11.
2/, .
7 //"Zev ' Rate 1 is set at 10.
1320012, RV 39 - HNF-SD-W320-ATR-012
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3
"ty 10.6.1.13

A

o/ linfag 10.6.1.14
J Hofsy

ﬁ/ 3/727é%,
7 Yoty

‘7(5/"%&

S

7 ?/;7/$r

4 3/"’/4 ¥

g

E
i7 /’7§y 10.6.1.15

7
7 Pl 10.6.1.16

W320012.RV1

Manual Reset is set at ZERO.
Fuzzy Logic is set ON.
Open Sensor Output Command is set at ZERO. .

'Auto/Manua1 Disintegration timer is set at 10,

Remote Setpoint Enable is set OFF.

’Ramp/Soak is OFF.

On TIC-13622 front pane1k_set the setpoint to read 77 °F.

o bl 13 SEe o b T B T

With RTD simulator connected in Step 10.6.1.3, verify the
following:

a.

Adjust input at TIC-13622 to simulate process input
temperature of 67 °F, i.e., 10 °F below the set point.
Measure current output by Clamp On Ammeter at each phase of

. the heater.

Record current output:/ 3¢.3 R 346 o 367

Verify HEATER ON light is LIT. ]

Disconnect thermocouple wire at Terminal 8Yat TISH-13610A.
Verify current output shown on Clamp On Ammeter is ZERO and

HEATER ON Tight is NOT LIT. e RESST e 765

 Reconnect thermocouple wire at Terminal §Vat TISH-13610A.

Verify current output shown on Clamp On Ammeter increases
and HEATER ON 1ight is LIT.

Disconnect thermocouple wire at Terminal 8 at TISH-13610B.
Verify current output shown on Clamp On Ammeter is ZERO and
HEATER ON light is NOT LIT. )
a0 RESET £ 65
Reconnect thermocouple wire at Terminal g¥at TISH-13610B.
Verify current output shown on Clamp On Ammeter increases

and HEATER ON light is LIT. . i

Disconnect thermocouple wire at Terminal 8 at TISH-13610C.

Verify current output shown on Clamp On Ammeter is ZERO and

HEATER ON Tight is NOT LIT. »
avo RIS @mey

Reconnect thermocouple wire at Terminal g¥at TISH-13610C.

Verify current output shown on Clamp On Ammeter increases

and HEATER ON Tight is LIT. :

Open switchable jumper at TBl1-1 and TB1-2 in SCP-1361 and verify’
curent output shown on Clamp On Ammeter is Zero.

Close switchable jumper.

HNF-SD-W320-ATR-012
- 40 - Revision 0
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‘//(5/""/ﬂ 10.6.1.17  Adjust inbut at T1C-13622 to simulate process input temperature to
145 °F.
‘3/ 15 ZC'\) 65" :
f Tofey 10.6.1.18 Record total duration of HEATER ON/OFF cycle: | 2&<  From this

7
9 data: ! e o,uTlc. 13¢22
q iy C A Verify WEMLER-BN- 11ght¥is LIT For 50% of the cycle.
¥/
4 //'”/9){ b. Verify current output shown on Clamp On Ammeter cycles
: W&m.amp%e—the—vﬁue—shewn-ﬁﬁ-%ep—}g—é—h}%. send 168

47/"”/%/ 10.6.1.19  Adjust input at TIC-13622 to simulate process input temperature of
87 °F, i.e., 10 °F above the set point. Measure current output by
Clamp On Ammeter at each phase of the heater.

a. Verify ?:Lent‘ OUtDUtOLS,ZER,gézz ) 165
b. Verify HEATER-ON 1ightYis NOT LIT.

? .
7 /4721 10.6.1.20  Open the Heating Coil Disconnect DS-3 at ER-1361, HS-13622, and
Disconnect DISC at SCP-1361.

7,
7 /4’/9% 10.6.1.21 Remove switchable jumper at TB1-1 and TB1-2 in SCP-136l.

) ¥
% //w(’gz 10.6.1.22 Remove the MMs and RTD simulator from TIC-13622; and restore wiring
. to original condition.

10.6.2 EXHAUST AIR HEATER HC-1362
3, ) . .
i /’1/97 10.6.2.1 Verify 100 A Disconnect DISC on SCP-1362 and HS-13630 are OPEN.
C/—5/""/7*1 10.6.2.2 Remove FUSE FU-6 at SCP-1362.

3/ .
Vi /”"/‘n{ 10.6.2.3 Lift wires from TIC-13629 Terminals 7 and 9. Replace with
4 transmitter simulator.
A 40 16°

.% /0.6.2.11.10.6.2 . #na Record and verify setpoints on TISH-13634A,B,C. (set by the vendor)
are at a value less than 650 °F.

FTISH—13634A: 485 TISH-13634B: 4895 TISH-13634C:_485~

3 .
(% //7//9\’ 10.6.2.5 Insta'l’l switchable Open/Close jumper in OPEN position at TBl-1 and
-~ TB1-2 in SCP-1362. (This will simulate FN-1362 shutdown interlock
to trip heater.)

;5 .
“/*fsx 10.6.2.6  Replace FUSE FU-6 at SCP-1362.

3

/refae 10.6.2.7  Close disconnect DISC at SCP-1362.

473
jZ 4”/47{ 10.6.2.8 Verify Power On light YL-13629A is LIT, and Heater On light
YL-13629B is NOT LIT.

q / Lo 2657
2 /% 10.6.2 }fl?aLC1ose HS-13630 and switchable jumper at TB1-1 and TB1-2 in
SCP-1362. )

HNF-SD-W320-ATR-012
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3
« /”’/97; 10.6.2.10

i
‘/ o 10.6.2.11

=

34?é3 jo.6-2. U a
10.6.2.12

% 2/ oy

1 Vot

=

{ 3 19

7%’/41 10.6.2.13
(0. 6.2.0%3a. S=£& 10,609 g~ S

7 2:529{
7 3/1vfey 10.6.2.14

Z ?//7%’5

l/ s ”A t
j 3//7//2¥
S Y for

S oy

W320012.RV1

Using the MM, measure and verify that all 3 phase-to-phase voltages
on the line side of HC-1362 heating coil controller, SCP-1362 are
in the range of 456 - 504 V ac.

Verify TIC-13629 and TISH-13634A,8,C upper display indicates
process variable and lower display indicates the set point.

ses Smp /06, 1.4 60 .

Using instructions in sections 3 and 4 of vendor technical manual
for TIC-13629, verify the following information:

a. From DISP page MENU verify Ramp/Soak Intepval—number
display shows OFF. STATUS sw 260
b. From CTRL page MENU verify the following:

Proportional Bénd is set at 5 °F.
Automatic Reset 1 is set at 0.11.
Rate 1 i§ set at 10.
Manual Reset is set at ZERO.
Fuzzy Logic is set ON.
Open Sensor Output Command is set at ZERO.
Auto/Manual Disintegration timer is set at 10.
Remote Setpoint Enable is set OFF.
Ramp/Soak is OFF.
On TIC-13629, set the setpqigg to read 53 °F.

Apply a 4-20 mA signal to the input to TIC-13629, and verify the
following: '

a. Adjust input at TIC-13629 to simulate process feedback
input temperature of 43 °F i.e., 10 °F below the set point.
Measure current output by Clamp On Ammeter at each phase of

the heater.
b. Record current outputzf_ 3.7 p_3.9 ¢ 3.1
c. Verify Heater On light YL-13629B is LIT.
d. Disconnect wire at Terminal 8 at TISH-13634A. Verify

current output shown on Clamp On Ammeter is ZERO and HEATER
ON }ight is NOT LIT.
) \/A-ud Resed ELmn®B 184
e. Reconnect wire at Terminal 8'at TISH-13634A. Verify
current output shown on Clamp On Ammeter increases and
. HEATER ON 1light is LIT.

HNF-SD-W320-ATR-012
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7 Tiafad f. Disconnect wire at Terminal 8 at TISH-13634B. Verify
: - current output shown on Clamp On Ammeter is ZERO and HEATER

ON Tight is NOT LIT. "
¢; y , v And Resot Ecn™ 7R
"2y g. Reconnect wire at Terminal 8 at TISH-13634B. Verify

current output shown on Clamp On Ammeter increases and
HEATER ON 1ight is LIT. :

3
% /"@ h. Disconnect wire at Terminal 8 at TISH-13634C. Verify
current output shown on Clamp On Ammeter is. ZERO and HEATER
ON 1ight is NOT LIT.

S and Geset e 181

4 3 :

V/ /"'/11 i. Reconnect wire at Terminal 8Vat TISH-13634C. Verify
current output shown on Clamp On Ammeter increases and
HEATER ON 1ight is LIT.

‘/z/”/ﬂ 10.6.2.15 Open switchable jumper at TB1-1.and TB1-2 in SCP-1362, and verify
current output shown on Clamp On Ammeter is ZERO.

‘/ 3/’%1 10.6.2.16_. Close switchable jumper.

4 ok 10.6.2.17 Adjust input at TIC-13629 to simulate process input temperature to
50.5 °F.

74 J/”’/ig; 10.6.2.18 Record total duration of HEATER ON/OFF cycle: | see.. From

B this data: oor | on TIC 162G &8OV 245"
/ 3/’7//53_/ a. Verify HEATER-BN Tight¥is LIT for 50% of the total time.
?,
Z //%V b. Verify current output shown on Cl amp_On Ammeter cyc]es' P

32, .
i //7%1 10.6.2.19 Adjust input at TIC-13629 to simulate process input temperature of
63 °F, i.e., 10 °F above the set point. Measure current output by

Clamp On Ammeter at each phase of the heater.

7 '?/M'éa’ . a. “Verify current output is ZERO.

oo | on e 3627
o Yk, b. Verify HEATER-ON 1ight¥is NOT LIT.

242/y 10.6.2.20 Open HS-13630 and Disconnect at SCP-1362.
7 M’%z 10.6.2.21 Remove switchable jumper. at TB1-1 and TB1-2 in SCP-1362.

S

‘ //7/? 10.6.2.22 Remove Transmitter Simulator from TIC-13629; and restore wiring to

; g
original condition. ‘

10.7 TEMPERATURE CONTROL SYSTEM ¥
Lo tL-2lTee
Lompleted 1071 RECTRCULATION TEMPERATURE MONITORING AND CONTROL SYSTEM

= Note Fage 2 4
QW_O Seg 10.7.1.1‘i Or} TISH-13620, disconnect RTD wires from TE-13620. Connect RTD
. " L 9["(‘19 simulator.

y@ 10.7.1.2 Increase RTD temperature to 120 °F. Verify TAH-13620 is in ALERT
condition, then acknowledge and yerify TAH-13620 is STEADY ON.

* T Sy | agdakote Lond Lagsen.
HNF-SD-W320-ATR-012
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@_ﬂﬂﬁi 10.7.1.3

¥ D slﬁ.w& Loet Lagsed

W320012.RV1

On ANN-1361, verify XA-1368 is in ALERT condition, then acknowledge
and verify XA-1368 is STEADY ON.

Decrease RTD to 115 °F. Depress RESET pushbutton and verify alarm
TAH-13620 is in NORMAL condition.

On ANN-1361, depress RESET pushbutton and verify alarm XA-1368 is
in NORMAL condition. ’

Disconnect RTD simulator from TISH-13620 and reconnect TE-13620 RTD
wires.

On TISH-13621, disconnect RTD wires from TE-13621. Connect RTD
simulator.

Increase RTD simulator output to 45 °F. Verify TAH-13621 is in
ALARM condition, then acknowledge and verify TAH-13621 is STEADY
ON.

On ANN-1361, verify XA-1368 is in ALERT condition, then acknowledge
and verify XA-1368 is STEADY ON.

Decrease RID simulator to 43 °F. Depress RESET pushbutton and
verify alarm TAH-13621 is in NORMAL condition.

On ANN-1361, depress .RESET pushbutton and verify alarm XA-1368 is
in NORMAL condition. .

Djsconnect RTD simulator from TISH-13621 and reconnect TE-13621 RTD
wires.

On TISH-13625, disconnect RTD wires from TE-13625. Connect RTD
simulator.

Increase RTD simulator output to 60 °F. Verify TAH-13625 is in
ALARM condition, then acknowledge and verify TAH-13625 is STEADY
ON.

On ANN-1361, verify XA-1368 is in ALERT condition, then acknowledge
and verify XA-1368 is STEADY ON. .

Decrease RTD simulator to 55 °F. Dépress RESET pushbutton and.
verify alarm TAH-13625 is in NORMAL condition.

On ANN-1361, depress‘RESET pushbutton and verify alarm XA-1368 is
in NORMAL condition.

Disconnect RTD simulator from TISH-13625 and reconnect TE-13625 RTD
wires. '

Note Q ﬁﬁ 4
ERI
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10.7.2 EXHAUST TEMP MONITORING K<¢uydo'

A3 Dzeavd fao
7/ A?éx 10.7.2.1 on TIT-13626, disconnect wires from TE-13626. Connect RTD o ! o
simulator. Lift lead on Fan FN-1362 M/4 contact to simulate HVAC
Trouble Alarm XA-13640.

‘7/ %(ﬁég 10.7.2.2 Reset and verify annunciator window XA-13640 in ANN-1361 at MO-211

is NORMAL. | wghl

3/ Py pacAdE Boo
7/ 1efey 10.7.2.3 Increase RTD simulator output to 60 °F. Verify light FILTER INLET

TEMP. HIGH (TLH-13626) light is LIT.

On ANN-1361, verify XA-13640 is FLASHING and audible is ON.

o APANOE BN

4

5 . Acknowledge and verify XA-13640 is STEgg) ON and audible is OFF.
Lacns

6 Decrease RTD simulator to 50 °F. Verify TLH-13626 is NOT LIT.

AN
2
~N
N
-
(=]
R N )

7 On ANN-1361, depress RESET pushbutton and verify alarm XA-13640 is

in NORMAL condition.
pacade A< e 780

3 3 g .
4/ /4741 10.7.2.8 Disconnect RTD simu]atordfrom T1T-13626 and reconnect TE-13626
wires. -

jZf_?fz§g~ 10.7.2.9 on TIT-13635, disconnect wires from TE-13635. Connect RTD "
simulator.et DEavs Boc £o¥Ee

- pn DECADE o ﬁw?‘éo X .
9/ Y, 10.7.2.10  Increase RTD simulator output to 200 °F. Verify light “FILTER
OUTLET TEMP HIGH” (TLH-13635) 1is LIT.
S Mg 0.1,
.12 Acknowledge and verify XA-13640 is STEADY ON.
sea 0l Box e

2
S Vg 10.7.2
5, . ot OF . .
S 7y 10.7.2.13  Decrease RTD simulator to 180 °F. Verify TLH-13635 is NOT LIT.
97V 74%%?& 10.7.2.14 On ANN-1361, depress RESET pushbutton and verify alarm XA-13640 is
] in NORMAL condition. o ¢ el

. v
QZ %éeég 10.7.2.15 Djsconnect RTD simulatorafrom TIT-13635 and reconnect TE-13635
wires.

% YAy 10.7.2.16  Reconnect wire on M/4 contact 1ifted in Step 10.7.2.1.

_11  On ANN-1361, verify XA-13640 is FLASHING and audible is ON.

. _ HNF-SD-W320-ATR-012
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10.8 RECIRCULATION FAN FN-1361 CONTROL SYSTEM

The following will test the Recirculation Fan controls.

NOTE:

Verification of XA-1362A and XA-1368 on ANN-1361 in MO-211 Operator
Station will not be performed in this Section .

/ 3//7[§v'10.8.1

’/3/’74% 10.8.2

/%/ﬁ 10.8.3
S Uzhy 10.8.4

Y Yy 10.8.5

T Yy 10.8.6
7 *hope. 10.8.7
S iy 10.8.8
9 irfy 10.8.9

S sy 10.8.10

I Yiky 10.8.11
o Yigky 10.8.12

W320012.RV1

Disconnect wires at the output of IT-13635-and connect transmitter
simulator to them. Increase {ransmitter simulator signal to 15.7
mA. Verify IISH-13635 indicates 11 A.

On ANN-1362 verify alarm 1AH-13635 is FLASHING and audible is ON.
knowled d ify 1AH-13635 is STEAQY_ON and dible is OFF.
é@l&%&iﬁfeagud\/%]sg&- A.JJ-\'sul].S E@u%"l?ﬁ and audibie s

Disconnect transmitter simulator, and reconnect output wires to
IT-13635.

On ANN-1362, depress RESET pushbutton and verify alarm IAH-13635 is
in NORMAL condition.

Close the Recirculation Fan circuit breaker, DS-4, (ON position).
At 1E-1361, verify IISH~13635 indicates 0 A.
Start the fan using pushbutton HS-13635A on IE-1361.

Verify that fan starts and that "FAN ON" 1ight YL-13635A on 1E-1361
is LIT. _ -

Observe the motor current on 1ISH-13635 at IE-1361, and verify it
is between 5 and l1A.
Stop the fan using pushbutton HS-136358 on IE-1361.

Verify FAN OFF light YL-136358 is LIT and FAN ON light YL-13635A is
NOT LIT.

HNF-SD-W320-ATR-012
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10.9 HEME HME-1361/HEMF HMF-1361 FLUSHING TEST

10.9.

1

HMF-1361 FLUSHING

43/’7[98 10.9.1.

”/?/"/% 10.9.

43y 10.9.1.

z/%'/‘zs 10.9.1.

10.9.1.

S ey
o tsy
S Vidfas
Y 7/7%és

d oty

of Py 10.9.1.
Y Yty 10.9.1.

Ay 10.9.
of gy 10.9.
o Vinfgy 10.9.
o Yoy 109,

Y Yy 10.9.

W320012.RV1

y—

.8
.9
.10
11

.12

OP=n BJ -

Close/verify valves HV-13637, HV-13647, HV-13648, HV-13681, and HV-
13682 are closed. )

In Building 241-C-73, the Air Compressor CPR-1361 is operating, and
on ANN-1364, PAL-1364 is in NORMAL condition.

On IE-1361, turn HS-13638 to CLOSED position and verify that
HV-13638 is in CLOSED position by observing CLOSED 1ight ZLL-13638
is LIT, and OPEN light ZLH-13638 is NOT LIT.

on IE-1361, verify AIR BLEED valves control switches HS-13625 and
HS-13626 are in the CLOSED position. :

Open the following valves sequentially:

a. HV-13684
b. HV-13681
c. HV-13689
d. HV-13687
e. HV-13678

Verify that P1-13630 is registering 100 +5psig.

Record initial reading from FQI-13629 {located at process
building): ‘

-0~
Sequentially.close HV-13681; then open H¥=13682—=and HV-13637.

Turn HS-13625 and HS-13626 (on 1E-1361) to the OPEN position.
Sequentially open HV-13663, HV-13664, HV-13665, and HV-13666.

Close HV-13666 after FQI-13629 registers approximately 60 gal in
additio% to that recorded in Step 10.9.1.7.

BexT, HEYY  fca) 1657 T
Turn HS-13638 (on IE-1361) to the OPEN position (verify ZLH-13638
is LIT and ZLL-13638 is NOT LIT). Record time valve HV-13638
OPENED: Jo s
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Shlro0113
/%Z }0.9.1.14

#%%FOS.I.IS
#7{_‘410.9.1.16

In Rm 1, verify valve HV-13638 opened.

Approximately 20 minutes after opening valve HV-13638, SEQUENTIALLY close valve HV-
13638 by turning HS-13638 (on IE.1361) to the CLOSE position (verify ZLH-13638 is NOT
LIT and ZLL-13638 is LIT), close valve HV-13637, and close valve HV-13682.

In Rm 1, verify valve HV-13638 is closed.

Open valves HV-13647 and HV-13648, and close valves opened in Step 10.9.1.5 and
10.9.1.10. : :

10.9.2 HEME HME-1361 MIST SPRAY

?// 10.9.2.1

l/% 10.9.2.5

7 2%410.9.2.6

Y7 p09.2.7
%4‘ 10.9.2.8

) Open vaIves_HV-13671, HY-13687, and HV-13658.

Verify timers KY-1361A/KY-1361B at |E-1361 are set for one minute and 59 minutes;
respectively. If not, adjust timers as required.

Open sequentially.HV-l3663, HV-13664, and HV-13665.

Set HS-13669 to OPEN and verify PI-113631 indicatés approximately 40 psi; if not, adjust
PCV-1367. o P
At IE-1361 set handswitch HS-13669 to AUTO position.

After CLOSE light ZLL-13669 is LIT for approximately 59 minutes, verify valve HV.13669
opens for one minute then closes. Verify CLOSE light ZLL-13669 is LIT.

Set handswitch HS-13669 to CLOSE position and verify light ZLL-13669 is LIT.

Close valves sequentially HV-13665, HV-13664, HV-13663, HV-13671, HV-13687 and
HV-13658. :

10.10 EXHAUST SYSTEM/HEPA FILTER PRESSURE DIFFERENTIAL SYSTEM

This will test high differential pressure alarms across filters HEP-1361 and HEP-1362.

10.10.1 HEPA FILTER HEP-1361

o #4410.10.1.1

ylr 10.10.1.2

7_%10.10.1.3
-%@10.10.1.4

%/0@0.10.1.5
Z”/Zé 10.10.1:6

To allow HVAC Trouble Alarm XA-13640 to simulate trouble alarm during test, lift lead on
FN-1362 M/4 contact at fan VSD.

Verify that Skid Instrument Panel is eriergized; verify HV-136174-1A and HV-136174-1B are
OPEN, and valves HV-136174.1C, HV-136174-1D and HV-136174-1E are CLOSED, and;
record the reading from PDISH-13618: — ©— verify that the reading recorded is
below 5.0"WC.

Reset and verify that XA-13640 on ANN-1361 in M0O-211 is in NORMAL condition, and verify
that FILTER SECT 1 DP HIGH light PDLH-13618 is not lit.

At PDISH-13618 on the 5 valve manifold (5VM), close valves HV-136174-1A, and 1B.

At test ports attach VTPS pressure source to High side and open the Low side to
atmosphere. ’

Increase VTIPS, on PDISH-13618, to approx. 5.0° WC. Verify PDLH-13618 is.LIT. Record .
actual pressure from PDISH-13618 alarm was caused: 4,95,

HNF-SD-W320-ATR-012

W320012.RV1 _ .48 -

Revision 0

ECN W-320-801 Page 52

- oy PN



0.10.1.7

0.10.1.8 .

V101019
: /

0.10.1.10
10.10.1.11

&E@

10.10.2

7’% 0.10.2.1

/7 0.10.2.2

Z%ﬁlglo.lo.z.é
2/54}10.10.2.4

/’7%;/10‘10.2.5
ﬂ 10.10.2.6

7 ?/é 10.10.2.7

7/?%‘ 10.10.2.8
7 ?/% 10.10.2.9 -
7%% 10.10.2.10

7 %410.10.2.11

10.10.3

g
7 {/%;/0,10.3.1

2 ;/%/10.10.3.2
Y ;/(% 10.10.3.3

Y44
i /% 10.10.3.4

W320012.RV1

ECN W-320-801

On ANN-1361 Verify that XA-13640 is in ALERT condition, then acknowledge and venfy XA.
13640 is STEADY ON.

Decrease VTPS, on PDISH 13618, TO 0" WC. Record actual pressure from PDISH 13618
reset is achievable:

Verify that FILTER SECT 1 DP HIGH light PDLH-13618 is NOT LIT.
On ANN-1361 in MO-_Zil, reset and verify that XA.13640 is in NORMAL condition.

Remove the VTPS at PDISH-13618 on the 5 valve manifold (5VM), and recap the test ports.
Open HV-136174-1A, and 1B.

HEPA FILTER HEP-1362 .

Verify HV-136175-1A and HV-136175.1B are OPEN, and valves HV-136175-1C,

HV-136175.1D and HV-136175.1E are CLOSED. Record the reading from PDISH-13619:
— O — . verify that the reading recorded is below 4.0"WC.

Verify that FILTER SECT 2 DP HIGH light PDLH-13619 is NOT LIT.

At PDISH-13619 on the & valve manifold (5VM), close HV-136175-1A, and 18

At test ports attach VTPS pressure source to High side and open the Low side to
atmosphere.

Increase VTPS, on PDISH-13619, To approx. 4.0 WC. Venfy PDLH-13619 is LIT. Record
actual pressure from PDISH-13619 alarm was caused:

'On ANN-1361 Verify that XA-13640 is in ALERT condition, then acknowledge and verify XA-
13640 is STEADY ON.

Decrease VTPS, on PDISH-13619, To approximately 4.0° WC. Record actual bressure from
PDISH-13619 reset is achievable: 2. 72..

Verify that FILTER SECT 2 DP HIGH light PDLH- 13619 is NOT LIT.
On ANN-1361 in MO-211 Reset and verify that XA. 13640 is in NORMAL condition.

Remove the VTPS at PDISH-13619 on the 5 valve manifold (5VM), and recap the test ports.
Open HV-136175-1A, and 1B.

HEPA FILTERS HEP-1361 and HEP-1362

Verify HV-136176-1A and HV-136176:18 are OPEN, and valves HV-136176-1C,
HV.136176-1D and HV-136176-1E are CLOSED. Record the reading from PDISH 13620:
- D— ; verify that the reading recorded is below 5.9"WC.

Verify that FILTER O\_/ERALL DP HIGH light PDLH-13620 is NOT LIT.
At PDISH-13620 on the 5 valve manifold (VM), close HV-136176-1A, and 1B.

At test ports attach VTPS pressure souvrce to High side and open the Low side to
atmosphere. <
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2 7/%&01035

Y%{10.10.3.6

il %7; 10.10.3.7

é/}/ 0.10.3.8

7 2%0.10.3.9
%?//;}0.10.3.10

724.10.10.3.11
Y

y 0.10.3.12

%;).10.3.1'3

At the Exhaust Skid, with MM verify across terminals TB-6-5 and TB-6-6 indicates CLOSED
contact. (Interlock 3--permissive to start Exhaust Fan FN-1362.)

Increase VTPS, on PDISH-13620, To approx. 5.9° WC. Verify PDLH-13620 is LIT. Record
actual pressure from PDISH-13620 alarm was caused: &, /3

On ANN-1361, verify that XA-13640 is in ALERT condition app}oximately 30 seconds
following step 10.10.3.6, then acknowledge and verify XA-13640 is STEADY ON.

Decrease VTIPS, on PDISH-13620, TO 0" WC. Record actual pressure from PDISH.13620
reset is achievable: _5.2%

Verify that FILTER SECT 1 DP HIGH light PDLH-13620 is NOT LIT.
On ANN-1361 in MO-211, reset and verify that XA-13640 is in NORMAL condition.

Remove the VTPS at PDISH-13620 on the 5 valve manifold (5YM), and recap the test ports.
Open HV-136176:1A, and 1B. .

Deenergize the Skid Instrument Panel by returning disconnects to OFF position.

Reconnect lead at FN-1362 M/4 contact disconnected in step 10.10.1.1 at the fan VSD.

1

END OF SECTION 10

¢
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i1 COLD TEST PROCESS VENTILATION SYSTEM PERFORMANCE

The - following will perform cold tests for the system performance of the Heat
Exchanger HX-1361, Air Recirculation Fan FN-1361 and the heater control system,
Exhaust Fan FN-1362 and heater control system, and stack monitoring system.

NOTE: Sections 11.1, 11.2, and 11.3 will be performed during Chiller Operational test
(ATP HNF-1831 [W320-ATP19]). Section 11.4 can be performed independent of
Chiller operation.

1.1 PREPARATION
=S 31287311.1.1 Verify applicable steps specified in Sections 7, 8, and 10 have
* been completed.

‘Fé:) v 11.1.2 Place containers under the chilled water piping system at the
connection points to the Process Building and the Heat Exchanger to
catch possible Teaks during filling and tests. .

’?Z:i 1 11.1.3 To fill Heat Exchanger HX-1361 piping system from the Chiller Skid
with glycol solution, verify makeup storage tank TK-1361 is
pressurized to approximately 30 psi (P1-1367).

8 l{ 11.1.4 Verify PI-1368 indicates 18 +2psi, and HV-13627 is OPEN. T T 1308
dwo{%)&‘guwg_‘xthu%u?e of 18 & Lpsi, Opems Valve HV- 18427+ A i+ Pev-13068 1>
g23{25_(‘i?11.1.5 On Chiller Contiro% panel, verify either CWP-1 or CWP-2 is RUNNING.

Y . 11.1.6 Verify FIT-1364 indicates a flow in the range of 95 to 110 gpm. If
not, adjust balancing valve HV-13622/HV-13624 as required.

R § 1117 VerifyTI-13619-and—TI-13610-read—appreximately the—same 2L [,

11.1.8 Verify/close valves HV-13636, HV-13635, and HV-136210.

/1l Recond TE-13018 3% °F < T1zbir b0 %, O4 chilles

EE}
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’\29-‘5\'5W 11.1.9

Valves have been aligned as shown on Data Sheet 11.1.9.

DATA SHEET 11.1.9
Initial/Date Valve Position
—@ 3)18\‘?8 HV-13644 CLOSED
B0 HV-13645 CLOSED
e HV-13646 OPEN
D HV-13647 OPEN
S HV-13648 OPEN
——@ HV-13649 OPEN
IR HV-13654 OPEN
= HV-13655 OPEN
O dslis eenpol HV-136117 Closod OREN-
© 80! HV-136118 Rlosed OPEN-
© 2o | Hv-136121 Mosed OPER
© v Vgl HV-136134 0 |ose.d BPEN
) 3(15(% HV-136150 - CLOSED
) A HV-136152 CLOSED
rY 3IZ_%L%11,1,10 Connect temporary air inlet station with HEPA filter to the
: portable exhaust hookup Tine 8"YT-1012-M8 in accordance with
Attachment B, and open valve HV-136151.
@ y 11.1.11 Remove HV-136142 and.connect recirculation line 8"VT-1022-M8 to
HX-1361 inlet in accordance with Attachment B.
@ y 11.1.12 Call Hanford weather forecaster at 573—2716 and record relative
humidity and outdoor air temperature.
Relative humidity = __1® % Temperature = A% °F
y 1o gen® 184
@__/__ 11.1.4%5 - Turn 3-way valve HV-136200 to normally OPEN position (align to
HX-1361) .00 chillie Contol Pated, Shact LWP-l/c_wP.z_ Zia & 249
O

Y 11.1.14

W320012.RV1

Stowly open HV-13636 and then HV-13635.
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’@3!@3611.1.15

0 | 11.1.}2’
7= | 1117
=2 11.1.18
'@_____ 11..1;19
ROV 11120
11.2

d verify that the chille
ts to the Heat Exchanger HX-1361

d water piping system at

Visually inspect an
do not leak.

the connection poin
184
Open valve HV-136210.

. . : \*tw\W/Q)‘
At 1E-1361, record input pressure PI-13611. o ,*2V?;s3223fﬁ41’46
PI-13611 = @) psi (should be 0 psi) *° 7

CPEM VBLVSE V- 1 36y 2 AnD 4 , 124

At IE—1361y record differential pressure across condenser as
indicated on PDISH-13611.

PDISH-13611 = O psid (should be 0 psid)

Record inlet air temperature reading as indicated on TISH-13620.

TisH-13620 = _ 04 °f
Record outlet air temperature reading as indicated on TISH-13621.
TISH-13621 = _ (4 °F

HEAT EXCHANGER HX-1361/AIR RECIRCULATION FAN FN-1361 AND HEATER'CONTROL SYSTEM

The following will perform cold tests of the Air Recirculation Fan FN-1361 and
Heating Coil HC-1361 control system.

K 23'23(‘16 11.2.1

11.2.2
11.2.3

Close heating coil HC-1361 Disconnect DS-3 and at ER-1361, and
Disconnect DISC on SR Control Panel SCP-1361.

Turn HS-13622 'at SCP-1361 to OFF position.

Verify Power ON Tight YL-13622A on SCP-1361 is LIT.
elere Eco 181

W320012.RV1

On—SE
U

o

261 ry
SOTy €t

On SCP-1361, verify HTR ON 1ight YL-136228 is NOT LIT.

nt to ambient and
and TIC-13622 are

On SCP-1361, manually adjust TIC-13622 setpoi
record readings from TISH-13620, TISH-13621,
approximately the same.

TisH-13620: o °F_ TIsH-13621:_44° F TISH-13622: 50 °F

y Reset od  Een® 18
On IE-1361 and on ANN-1362, verify TAH-13620, TAH-13621, and
TAH-13622 are in NORMAL condition.

On 1E-1361, DEPRESS switch HS-13635A. Verify FAN ON light
YL-13635A is LIT and ammeter IISH-13635 is registering a normal .
reading (approximately 11 A).

On ANN-1362, verify IAH-13635 is in NORMAL condition.
’\Ad(nwia_ije ,eset Aol Eopy #gg
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11.2.10 in the Process Building 241-C-91, at the Recirculation Fan FN-1361
discharge line (at HX-1361 inlet), and with.a portable anemometer,
measure and record discharge air flow: 315! ft/min (should be 2475

.

+50ft/min)..
’@_Lzﬁ $ 11.2.11 On SCP-1361, turn HS-13622 to ON position.

g) 11.2.12 Verify HTR ON light YL-13622B is LIT.

@ 11.2.13 On SCP-1361, manually adjust the setpoint to Process temperature
reading as indicated on TIC-13622 and TI-13622. Gradually change
the setpoint in 5 °F increments to desired value of 77 °F.

’l@ 11.2.14 Record readings on TI-13622 at each step from 62 °F to 77 °F.
: 4.5 Li1 144 L.
_@ ) 11.2.15 After the process is stabﬂized{,\sw.i,teh—een%lﬂe-‘rﬂ-er TIC-13622 -t:e-_11'4 .
AYTO-mote Record 2eg‘d-ui O
7 11.2.16  Record reading from PI-13611: 5.7k psi.
QQ! 11.2.17 Record reading from PDISH-13611: 7.2/ psid.

oslslas 11.2.18 Record and verify that the reading on TISH-13620 @l s
) approximately 40 °F A}ess- than _the reading on TISH-13621 éo .
MorE ECME BD

(C-1361: does not shut down (b
213622) wheri FN=136171s shut.do
switch' HS-13622. to’ OFF: and: notify.:Tes

A

@3l23_l7? 11.2.19 On 1E-1361, depress HS-13635B, verify that FAN OFF light YL-136358
is LIT and FAN ON 1light YL-13635A is NOT LIT.

| 11.2.20 On SCP-1361, verify HTR ON light YL-13622B is NOT LIT.

| 11.2.21 On IE-1361, depress HS-13635A, verify that FAN ON light YL-13635A
is LIT and FAN OFF 1light YL-13635B is NOT LIT..

L_ 11.2.22 On SCP-1361, verify HTR ON light YL-13622B is LIT.

pee
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET

ECNW-320-788 |
Page 6 of G Date 3/25/98

®
| 11.3.1

®
P B

1 11.3.2

1 11.3.3
1 11.3.4
1 11.3.5
| 11.3.6
11137

| 11.3.8

© EPERPP

1.11.3.9

ppP

11.3 TANK EXHAUST and HEATER CONTROL SYSTEM

The following will perform cold tests of the variable spe'ea Exhaust Fan FN-1362, while simulating the |
tank pressure, and Heating Coil HC-1362 temperature corftrol system.

“On PIC-1361, depress the horn symbol membrane switch and verify the red LED light is NOT

| 11.3.10 Depress the A membrane switch and verify that the display indicates a change to ACKED.
11.3.11 Reset and verify PAL-1361A fs in NORMAL condition.

| 11.3.12 Verify FAN OFF light YL-13640D is LIT.

¥ | 11.3.13 At the Exhaust Skid, close FN-1362 Exhaust Fan Disconnect Switch DS1 (ON position).

@_\_}}_1 1.3.14 AtEES 241-C-51, on FN-1362 VSD panel face, perform the following:

In CP-01, at TB-3, remove FU-4 (this disables Evacuation Horn PAL-1361C).

At PIT-1361, on the 2-valve manifold (2VM) HV-13164, close block valve HV-136164-1A,
Open the test port (TP) at valve HV-136164-1B and connect VIVS. Open valve
HV-136164-1B.

Verify that FN-1361 is operaﬁng.

Verify final electrical equipment lineup in Step 8.4 has been completed.

At PIT-1361, set VIVS at -10" WC and verify PIC-1361 at MO-211 indicates -10" WC.,
Verify PAH-1361A is FLASHING and audible is ON.

Acknowledge and verify PAH-1361A is STEADY ON and audible is OFF.

Verify on PIC-1361, the display indicates an alarming state LO PRESS, the red LED light is -
LIT, and audible is ON. :

LIT, the display indicates a change to LPR and UNACKED, and audible is OFF.

HNF-SD-W320-ATR-012
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET

ECN W-320-789

page 7 of Date 3/25/98

PRPPPE |

lﬁ p.;é Iﬁ |5 I@'Fﬁ-

[2

PP

PP

12
"O%\’si\g. Depress REMOTE membrane switch HS-13639B and verify REMOTE status light

YL-13639D is LIT.

| b. Depress AUTO membrane switch HS-13639D and verify AUTO status light YL-13639E is
LIT.

| c. On the VSD Keypad, verify FAN RUN status light YI.-13639A is NOT LIT.

| d. Verify FAN RUNNING light YL.-13640 is NOT LIT.

| 11.3.15 At the Exhaust Skid, close Heating Coil HC-1362 disconnect switch (ON position).

| 11.3.16 At Exhaust Skid, verify POWER ON Light YL-13629A is LIT and the HEATER ON light YL-

13629B is NOT LIT.

| 11.3.17 At PIT-1361, increase VTVS until PIC-1361 is approximately -2.5" WC. :

REE TN "DE-P"-{S&‘: \'i\~$“ Bbﬁ)yzﬂicy;?nﬁgd;loztﬁgogz “”é?l‘;ﬂi' B elslag by Oay PIL -
A2\ S5e = er Ao . . hed

| 11.3.18 At 1\/}8-21 1, Resgt and veritly PAH-1361Ais in NORMAL condmorex? ot

| 11.3.19 On PIC-1361., depress the horn symbol membrane switch and verify display indicates a change
to “PIC-1361".

| 11.3.20 At the EES, verify FAN RUNNING light YL-13640 is LIT and on the VSD Keypad the FAN
RUNNING status light YL-13639A.is LIT.

| 11.3.21 At the Exhaust Skid verify Exhaust Fan FN-1362 starts.
| 11.3.22 In MO-211, on CP-01, verify FAN ON light YL-13640Cis LIT. -

|_11.3.23 At the Exhaust Fan FN-1362 discharge line, and with a portable anemometer, measure and
record discharge air flow: __ V150 _ fi/min.

| 11.3.24 ‘At PIT-1361, increase VIVS to 0" WC and, at the Exhaust Fan FN-1362 discharge line and
with a portable anemometer, measure and record discharge air flow: 1%Lo ft/min (should

be a greater flow rate than that recorded on previous step).
> See TARERT phae BL(1). Ecm# 8ol - »

| _11.3.25 Record TIT-13626 reading. Verify it is approxl"mately the same as reading on TIT-13629.
| NIB8%F . Eais® o) et
) . - tol . sislag
| 11.3.26 Verify/Adjust TIC-13629 set point to 53 °F.

| 11.3.27 At the Exhaust Skid, set the HEATER ON/OFF handswitch HS-13630 to ON position.

| 11.3.28 Verify Heating Coil HC-1362 HEATER ON light YL-13629B is LIT.

©

y 11.3.29 Record TIT-13629 reading: o DF . Verify it is the same as the process variable
temperature reading displayed on TIC-13629. HINF-SD-W320-ATR-012
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11.3.24 '

D548 a. \[ea’&v PA-1261A s Hashiog aod Au&xklc s od.

2> | L. ALKAouledSa Aud dexz.iy PALI3L(A 1o Steady Ont And
Audible e ofk

e \/GALPL/ ‘H'\Av{- PL- 13010 AAﬁMwb And the red Led is Od,

__d. Depress horn symbe| membemle switch aud verify Audible

is oM Avd Hhe red LED is ddoT LTT,

2 Ve, Deprey A memirade switdh aod \/e.a.'ncy the display

dicates & thauge +o Ack .

',u
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET

2 130118

KD | 11.3.30 Record TIT-13635 reading:_ b 1°F .

\a® :
ivgd
11.3.31 At PIT-1361, decrease VIVS to -4" WC and verify:

%

—

3

o

| a. Exhaust Fan FN-1362 STOPS.

b. Heating Coil HC-1362 HEATER ON light YL-13629B is NOT LIT.

PP |

| 11.3.32 In the EES, on the VSD, the FAN RUNNING light YL-13640 is NOT LIT, and on the VSD
Keypad the FAN RUN status light YL-13639A is NOT LIT.

| 11.3.33 InMO-211, on CP-01, verify FAN OFF light YL-13640D is LIT.
| 11.3.34 Verify PAH-1361A is FLASHING and audible is ON.

| 11.3.35 Acknowledge and verify PAH-1361A is STEADY ON and audible is OFF.

PPPP

| _11.3.36 Verify on PIC-1361, the display indicates an alarming state LO PRESS, the red LED light is
LIT, and audible is ON.

©

| 11.3.37 OnPIC-1361, depress the horn symbol membrane switch and verify the red LED light is NOT
. LIT, the display indicates a change to LPR and UNACKED, and audible is OFF.

| 11.3.38 Depress the A membrane switch and verify that the display indicates a change to ACKED.
| 11.3.39 AtPIT-1361, increase VIVS to approximately -2.5" WC, verifiy: Deprescs He-1304 L, then

ELNH 8O} o 5jshs veesfy .
| _a. . FExhaust Fan FN-1362 is RUNNING.

b. Heating Coil HC-1362 HEATER ON light YL-13629B isLIT.

CEPDPP

| 11.3.40 At MO-211, Reset and verify PAFI-1361A is in NORMAL condition.

'@ll_ll.SAl On PIC-1361, depress the horn symbol membrane switch and verify display indicates a change
to “PIC-1361". : -

HNF-SD-W320-ATR-012
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page 9 of q Date 3/25/98

0 11.3.42 In the EES, on the VSD, the FAN RUNNING light YL-13640 is LIT and the VSD Keypad
3[30l4®  FANRUN status light YL-13639A is LIT. _

7

| _11.3.43 In MO-211, on CP-01, verify FAN ON light YL-13640C is LIT, then depress STOP
pushbutton HS-13640D and verify FAN OFF light YL-13640D is LIT.

;

|_11.3.44 Verify PAH-1361A and PAL-1361A are in NORMAL condition.

i

| 11.3.45 Verify Exhaust Fan FN-1362 STOPS.

| 11.3.46 Verify Heating Coil HC-1362 HEATER ON light YL-13629B is NOT LIT.

° [P

| 11.3.47 ITn MO-211, on CP-01, depress START pushbutton HS-13640C.and verify FAN ON light
YL-13640C is LIT.

| 11.3.48 Verify PAH-1361A and PAL-1361A are in NORMAL condition.

| 11.3.49 Verify Exhaust Fan FN-1362 is RUNNING.

° P

| 11.3.50 Verify Heating Coil HC-1362 HEATER ON light YL-13629B is LIT.

PP

| 11.3.51 Set Heating Coil HC-1362 HEATER handswitch HS-13630 to OFF positidn.
| 11.3.52 Open Heating Coil HC-1362 disconnect switch (OFF position).

| 11.3.53 InMO-211, on CP-01, depress STOP pﬁshbutton HS-13640D and verify FAN OFF light
YL-13640D is LIT.

|_11.3.54 Verify Exhaust Fan FN-1362 STOPS.

ep PP

¥ 11.3.55 At PIT-1361, on the 2-valve manifold (2VM) HV-13164, close valve HV-136164-1B.
Disconnect VIVS and close the test port (TP) at valve HV-136164-1B. Open block valve

HV-136164-1A.
a% :

A2\ ' e
2% 11.3.56 Tum 3-way valve HV-136200 to normally CLOSED position (align to CC-1361).
D | 11.3.57 Close valves HV-136210, HV-13636, and HV-13635.

®> V 11.3.58 In CP-01, at TB-3, install FU-4 removed on step 11.3.1.

HNF-SD-W320-ATR-012
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EXHAUST STACK MONITORING SYSTEM—See Exe eptiom #1, and Bea® ool

The following will perform cold tests of the Exhaust Stack Monitoring System while the Exhaust Fan
FN-1362 are operating. Real time tests will be performed by the vendor according to Section 5 of “Site
Acceptance Test Procedure” in Attachment A to meet the requirements of 40 CFR 52 and ANSIN13.1 as a
part of this ATP.

The following will verify that the system alarms locally and remotely, that Interlock 3 from the Tank Vent
Exhaust Radiation Monitoring shuts down Exhaust Fan FN-1362, and that Interlock 4 from the Exhaust Fan
FN-1362 does shut down the Stack Sampling Vacuum Pumps in Tank Vent Exhaust Radiation Monitoring
Cabinet.

b 1.4.1 At CP-01 remove FU-4 from TB-3 (to disable evacuation alarm).

Q_
O

11.4.2 Set valves HV-13654 and HV-13655 as required to throttle stack flow to 50 scfm.

11.4.3 Verify Section 4.1 and Steps 4.2.1 through 4.2.5 of Attachment A are complete. In MO-211, on
panel CP-01, depress HS-13640D to shut Exhaust Fan FN-1362 OFF. (Reference Step 4.2.6 of
Attachment 'A) On the VSD panel face, set to MANUAL and LOCAL mode, and set speed setpoint to
676 30 rpm. -

11.4.4 Verify status light YL-13640D is LIT and status light YL-13640C is NOT LIT.

11.4.5 On ANN-1361, verify XA-1362A and RXA-1365A are FLASHING and audible is ON.

11.4.6 Acknowledge and verify that XA-1362A and RXA-1365A are STEADY ON.

11.4.7 Before Step 4.3.1 of Attachment A, in the EES 241-C-51 and on the VSD panel face, DEPRESS the
START membrane switch to start Exhaust Fan FN-1362.

11.4.8 On the VSD panel face, verify RUN light YL-13639A is LIT and then the AT SPEED light YL-13639F
is LIT.

ze Creepriod BS
11.4.9 On ANN-1361, DEPRESS reset button and verify XA-1362A and RXA-1365A are in NORMAL
* condition. )

11.4.10 To support Step 4.3.8 of Attachment A for 40% full scale stack fiow, on the Exhaust Stack, open

one of the test ports and insert the portable anemometer probe midway. On the VSD panel face,
increase the speed setpoint to 1436 +30 rpm. Verify the masstron meter (FI-13627A) reads 160
+20 cfm.

11.4.11 To support Step 4.3.8 of Attachment A for 60% full scale stack flow, Increase the VSD speed
setpoint to 2103 £30 rpm. Verify the masstron meter (F1-13627A) reads 240 +20 cim.

11.4.12 To support Step 4.3.8 of Attachment A for 80% full scale stack flow, Increase the VSD speed
setpoint to 2727 £30 rpm. Verify the masstron meter (F1-13627A) reads 320 +20 cfm.

OV 11.4.13 Simultaneously with Step 4.4.2 of Attachment A, on ANN-1361, verify RXA-1365A is‘_FLASH_ING and-

audible is ON, and acknowledge and verify that RXA-1365A is STEADY ON.

W320012RV1 57- HNF-SD-W320-ATR-012
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11.4.14 Following Step 4.4.7 of Attachment A, on ANN-1361, depress RESET and verify RXA-1365Ais in
NORMAL condition.

11.4.15 Simultaneously with Step 4.4.9 of Attachment A, on ANN-1361, verify RXA-1365A is FLASHING and
audible is ON, and acknowledge and verify that RXA-1365A is STEADY ON.

11.4.16 ‘Followihg Step 4.4:14 of Attachment A, on ANN.1361, depress RESET and verify RXA-1365A is in
NORMAL condition.

11.4.17 To support Step 4.5.1 of Attachment A for 50% full scale stack flow, Decrease the V8D speed
setpoint to 1785 *100 rpm. Verify the masstron meter (FI-13627A) reads 200 *20 cim.

11.4.18 Simultaneously with Step 4.5.4 of Attachment A, on ANN-1361, verify RXA-1365A is FLASHING and
audible is ON, and acknowledge and verify that RXA-1365A is STEADY ON.

11.4.19 Following Step 4.5.5 of Attachment A, on ANN-1361, depress RESET and verify RXA-1365A is in
NORMAL condition. .

11.4.20 To support Step 4.6.1 of Attachment A for stack flow of 90 ft3/min, Decrease the VSD speed
setpoint to 676 £100 rpm. Verify the masstron meter (FI-13627A) reads 90 +20 cfm.

11.4.21 Simultaneously with Step 4.6.2 of Attachment A, on ANN-1361, verify RXA-1365A is FLASHING and
audible is ON, and acknowledge and verify that RXA-1365A is STEADY ON.

11.4.22 To support Step 4.6.3 of Attachment A for stack flow of 110 f3/min, Increase the VSD speed
setpoint to 776 £100 rpm. Verify the masstron meter (FI-13627A) reads 110 +20 cfm. On
ANN-1361, depress RESET and verify RXA-1365A is in NORMAL condition.

> | 11.4.23 Simultaneously with Step 4.7.5 of Attachment A, on ANN-1361, verify RXA-1365A is FLASHING and

audible is ON, and acknowledge and verify that RXA-1365A is STEADY ON.

| _11.4.24 Following Step 4.7.8 of Attachment A, on ANN-1361, depress RESET and verify RXA-1365A is in
. NORMAL condition.

—1@_-___11.4.25 Simultaneously with Step 4.7.9 of Attachment A, on ANN-1361, verify RAH-1363A, XA-13640,

XA-1362A, and RXA-1365A are FLASHING and audible is ON, and acknowledge and verify that
RAH-1363A, XA-13640, XA-1362A, and RXA-1365A are STEADY ON.

_@__11.4.26 At EES 241-C-51, on the VSD panel face for Exhaust Fan FN-1362, verify FAN RUNNING light

YL-13640 is NOT LIT; at MO-211, on CP-01, verify FAN ON light YL-13640C is NOT LIT and FAN
OFF light YL-13640D is LIT, and; at the exhaust skid, verify Exhaust Fan FN-1362 is not running.

-&__1 1.4.27 Following Step 4.7.13 of Attachment A, on ANN-1361, depress RESET-and verify RAH-1363Ais in

NORMAL condition, and verify that XA-13640, XA-1362A, and RXA-1365A are STEADY ON.

@__1 1.4.28 In the Process Bldg, at PIT-1361, set the VTVS to approximately -2* H,0. At the EES, on the VSD

- panel face, set to AUTO and REMOTE mode. Set VSD to display motor speed.
| 11.4.29 In MO-211, set PIC-1361 controller to AUTO mode.

1_.11.4.30 In MO-211, on panel CP-01, depress HS-13640C, verify status light YL-13640C is LIT and status
light YL-13640D is NOT LiT. On ANN-1361, depress RESET and verify that XA-13640, XA-1362A,
and RXA-1365A are in NORMAL condition. :

J 11.4.31 Verify PIC-1361 controller output responded by changing the output to approximately 50%. Verify

VSD responded by changing to AT SPEED. Record reading from PIC-1361:39_% and

VSD: 4730 rpm. ,
W320012.RV1 8- HN]?‘-SD-W320-ATR—012
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d 11.4.32 At the PIT-1361, set the VTVS to approximately .2.5" H,0.

11.4.33 Verify PIC-1361 controller responded by changing the output to a lesser value than that on step
11.4.31. Verify VSD motor speed has decreased to a lesser value than that on step 11.4.31.
. Record reading from PIC.1361: 45 of and VSD: 1330 rpm.

11.4.34 At the PlT;1361, set the VTVS to approximately -2.0" H,0.

11.4.35 Verify PIC-1361 controller responded by changing the output to a value equal to that on step
11.4.31. Verify VSD motor speed has increased to a value equal to that on step 11.4.31.

11.4.36 At the PIT-1361, set the VTVS to approximately -1.5" H,0.
11.4.37 Verify PIC-1361 controller responded by changing the output to a greater value than that on step

11.4.31. Verity VSD motor speed has increased to a greater value than that on step 11.4.31.
Record reading from PIC.1361: i % and VSD: Zloo rpm.

11.4.38 At the PIT-1361, set the VTVS to approximately -2.0" H,0.

11.4.39 VerifvalC-1361 controller responded by changing the outputto a value equal to that on step
11.4.31. Verify VSD motor speed has decreased to a value equal to that on step 11.4.31..
o

11.4.40 install fuse 4 to TB-3 removed on step 11.4.1,

BETA-GAMMA CABIN_ET COOLING

|a®
W3P'17.5.1 1n Process Building, open instrument air valve HV-13687 and HV-13613.

)

)

oy

116

11.5.2 At the Exhaust Skid, in Beta-Gamma cabinet on exhaust stack, connect shorting jumper, with ON-
OFF switch, in OFF position, across temperature switch TS-1.

11.5.3 Position Switch SW-3 (in Radiation Monitoring Cabinet) to ON and jumper switch to ON position.
Verify vortex cooler solenoid valve opens and cooling air is blowing into the cabinet.

11.5.4 Position jumper switch to OFF position and switch SW-3 to OFF position. Disconnect and remove
shorting jumper with switch.

SYSTEM SHUTDOWN AND RESTORATION

The following will shut down and restore the Recirculation Fan FN-1361 and the Chiller System at
completion of Cold Test Process Ventilation System Performance. ’

ﬁQAM”Ib . ) )
11.6.1 On IE-1361, press HS-13635B and verify that FAN OFF light YL-13635B is LIT.

0

11.6.2 On SCP-1361, set handswitch HS-13622 to OFF position, and verify that HTR on light is NOT LIT.

a% .
@_ﬂll.&?} Restore Chiller System back to the inlet air Cooling Coil CC-1361 via 3-way valve HV-136200.

Adjust balancing valve HV-136201 as required to achieve system flow rate of 95 to 110 gpm.

P

HNF-SD-W320-ATR-012
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Leave the recirculation Tine from FN-1361 open, and leave the temporary HEPA
filter installed in Step 11.1.13. :

) 3|3\l‘15 11.6.4 Return -clean glycol solution, collected from the containers, back
into the C-106 Air Chiller System or to the recycle center.

NOTE:

END OF SECTION 11

: HNF-SD-W320- -
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" ATP-012 DRAIN LINE PROBLEMS

HMF-1361 FLUSH

During flushing of the HMF-1361 filter, the filter is filled with 60 gallons
of water and then pressurized to 100 psi using air. When the drain valve to
the filter housing was opened the air pressure forced the water through the
drain line to Tank C-106. This line has a wye branch, adjacent to the Sluice
Pit, that runs back to the Process Building floor drain. During the flush
with 100 psi air, the line to the floor drain is pressurized (approximately 3-
6 psig) which then forces the seal loop fluids (approximately 1 cup = 0.23 1)
upward out of the floor drain trap into the Process Building.

FN-1361 RECIRC FAN OPERATION

During operation of the recirc fan with the modification of Attachment "B" in
place, a problem with the drain lines was discovered. With valve HV-136151
closed (valve for the temporary Inlet Filter), the seal pot low Tevel alarm
would come on shortly after the fan was started. It would clear moments after
the fan was stopped. This led us to believe that the water was being
subjected to a negative pressure and was pulled up the drain lines during fan
operation, and then drained back to the seal pot when the fan was stopped.

With valve HV-136151 open, the seal pot low level alarm would come on shortly
after the fan was started and would stay on even after the fan was stopped.
This led us to believe that with the additional air being pulled through the
inlet filter, the fan was pressurizing the drain lines to the seal pot and the
water in the seal pot was being drawn into Tank C-106. The drain line going
to Tank C-106 is under vacuum constantly due to the 296-P-16 exhauster
operation.

With the valves on all of the drain lines closed, no problem was identified
during operation of the Recirculation Fan.

During the performance of ATP-012 and the associated OTP, the recirculation

Tine is bypassed (isolated) from Tank C-106 using the modification of

Attachment B. While the modification is installed, dependent on position of
various valves, the seal pot will experience a range of positive and negative
pressures. The seal pot will return to the design condition when the

¥odification is removed and the recirculation ducting path is actually open to
ank C-106.

Prepared by Dan Stenkamp, and edited by Dan Evans & Tim Kasnick 4/28/98.
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3.2 FLAMMABLE GAS

N WIW~Y2
e

SST Ventilation
Systems - Active
LCO 3.2.2

3.2.2 SST Ventilation Systems - Active
LCO 3.2.2 An active ventilation system shall be OPERABLE.
MODE
APPLICABILITY:  OPERATION and LIMITED.
PROCESS AREA SSTs with active ventilation systems (241-C-105 except
APPLICABILITY: during WRSS operations, C-106, SX-101, SX-102, SX-103,
SX-104, SX-105, SX-106, SX-107, SX-108, SX-109, SX-110,
SX-111, SX-112, and SX-114).
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. Active ventilation A.1 Restore the active Immediately
system is ventilation system to
inoperable. OPERABLE status.
AND
A.2  VERIFY concentration of Once per
flammable gas is < 25% of 7 days
the LFL in the affected
tank.

HNF-SD-W320-ATR-012
Revision 0
3.2-4 Page 71



Nel w342
S o~
HNF-SD-WM-TSR-006 REV 0-J Definitions
1.1

1.1 Definitions (continued)

MODE

OPERABLE/OPERABILITY

PHYSICALLY CONNECTED

MODES are generally used (1) to determine SL, LCS,
LCO, and AC program applicabilities, (2) to
distinguish facility operational conditions, (3) to
determine minimum staffing requirements, and (4) to
provide an instant facility status report. The MODES
defined specifically for TWRS facilities (OPERATION
and LIMITED) are used to distinguish facility
operational conditions and provide an instant facility
status report. See also Section 1.6, "MODES."

(DOE 5480.22) - annotated.

A system, subsystem, train, component, or device shall
be OPERABLE or have OPERABILITY when it is capable of
performing its specified safety function(s), and

(a) setpoints are within 1limits, (b) operating
parameters necessary for OPERABILITY are within
limits, and (c) when all necessary attendant
instrumentation, controls, electrical power, cooling
or seal water, Tubrication, or other auxiliary
equipment that are required for the system, subsystem,
train, component, or device to perform its safety
function(s) are also capable of performing their
related safety support function(s).

(DOE 5480.22) - annotated.
See Section 1.2, "Logical Connectors.”
(NUREG 1431)

PHYSICALLY CONNECTED refers only to piping, tanks and
structures and their associated instrumentation.

1) PHYSICALLY CONNECTED piping is any piping which
is part of or connected to the transfer route.
Piping need not be considered connected to the
transfer route if it is physically disconnected
by a removal of piping (i.e., air gap) or
isolated with a blind flange/process blank.
Note that closed valves do not physically
disconnect piping.

The East/West cross-site transfer line and
replacement cross-site transfer lines are
considered PHYSICALLY CONNECTED piping only when
cross-site WASTE transfers are in progress. The
East/West cross-site transfer line is the piping
between 241-UX-154 diversion box and 241-ER-151
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cm (4 in) R-4 riser. The HEMF is provided with a bypass to allow for
maintenance. As with the HEME above, this bypass is not used for the
backflushing. The liquid is returned to the tank by gravity.

2.4.1.17 Recirculation System. The 296-C-06 recirculation system removes
heat from the Tank 241-C-106 vapor space, promotes visibility, and
dehumidifies the recirculating air. The recirculation fan (FN-1361) provides
air flow (including gases in the vapor space of the tank) in the recirculation
path. The condenser (HX-1361) cools the air, condenses moisture in the
airstream, and the condensate is returned to the tank. The moisture separator
(MS-1361) removes moisture from the air stream. A recirculation system
heating coil (HC-1361) is used to reheat the air to about 25°C (77°F) to
decrease the relative humidity of the air stream and to provide some fog
suppression before returning the recirculating air to the tank.

Air, at flow rates of 34.5 mz/min (1220 Ft3/min), flows from
Tank 241-C-106 through a 25 c¢m (10 in) combined recirculation and exhaust flow
duct, circulates through the condenser, and returns to Tank 241-C-106 through
a 20 cm (8 in) duct. The discharge of the recirculation fan splits info a
20 cm (8 in) recirculation pipe, with a flow rate of 24 m/min (860 ft*/min),
and a 15 cm (6 in) exhaust pipe, with a flow rate of 10.2 m’/min
(360 ft3/m1n), 304L stainless steel. Ventilation system ducts are constructed
from schedule 10, 304L stainless steel.

2.4.1.18 Process Building Drain and Seal Pot. A seal pot is provided on the
process building drain line. It serves as a common collection point and seal
for the condenser and other ventilation system equipment drains while
preventing Tank 241-C-106 from venting into the process building. The
overflow from the seal pot, which includes the HEME backwash waste water, is
returned to Tank 241-C-106 via a dedicated encased drain Tine through the

10 cm (4 in), R-4 riser.

2.4.1.19 Chiller $kid. The chiller skid contains an air-cooled chiller and a
chilled-water cooling system. The chilled-water cooling system consists of a
makeup storage tank, an air separator, circulation pumps, an expansion tank,
and instruments for monitoring the closed-Toop cooling system. The
circulating fluid (chilled water) is a 46% propylene glycol solution mixed
with water circulated between the chiller and the recirculation system
condenser. Chilled water may also be provided to the intake air cooling coil
(€C-1361). The chilled water cooling system removes heat and dehumidifies the
recirculating tank vapor by reducing the temperature of the vapor from about
35 to 4.4°C (95 to 40°F). 1In its alternate use with the existing ventilation
system, it cools the bulk solid waste in Tank 241-C-106 to reduce (before
sluicing initiation) or maintain (during intermittent sluicing outages) waste
temperatures below local saturation. The chiller skid is located outside the
fenced area of the C Tank Farm.

2.4.1.18.1 Air-Cooled Chiller. An air-cooled chiller (R-1361) is used
to remove heat that the chilled-water system gained from the recirculation
ventilation system condenser, or with the existing ventilation system, from
cooling ambient inlet air to 4.4 °C (40 °F) in the intake air cooling coil
(CC-1361). The chiller is a complete factory assembled package, rated at
40 tons, with reciprocating compressors, condenser, refrigerant circuits,
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POST-MODIFICATION FUNCTIONAL CHECK
FOR PROCESS BLDG SEAL POT. FLOOR DRAIN TRAP
& FLOOR DRAIN WATER SEAL | EVE]L SWITCHES (REF ECN 647830

FLUOR DANIEL NORTHWEST (FDNW)

Cldoe Y229 i

AutHor Date Chécker Date

NUMATEC HANFORD COMPANY (NHC) / LOCKHEED MARTIN HANFORD COMPANY

(LMHC) .
ﬂ@-—;&// &= %#Z%Mé 6/5/72
oject W-320 Eﬁ Dateﬁ! /jesign A’Jthqritv gé
\Asm)é« on N\ o3 s¢ o3 ¢ = {# ot (;D}'ft: Jas
og. Eng ate pgrations ate
CF £ ,éozg) W %s L Gnaeter gl g

Quality Assurance Date ' Safety

NOTE: Each step shall be initialed and dated by an Al representative.
1 REFERENCES

H-2-818561, SH 3, REV 4
H-2-818588, SH 1, REV 1
H-2-818588, SH 2, REV 1
H-2-818588, SH 4, REV 1
H-2-818588, SH 5, REV 1
H-2-818588, SH 6, REV 1
H-2-818603, SH 3, REV 1
H-2-818675, SH 3, REV 1
H-2-818675, SH 6, REV 1
0 H-2-818680, SH 1, REV 1

[N P
DN WN -

2 PREREQUISITES

éi’; é“z-282.1 Power Distribution Panel C-PDP-1 is energized and voltages V,g, Vgc, and
Ve, are in range of 456 to 504 V AC.

6(1 ) 2.2  MCC-N1 supply breaker C-PDP-1/11 is CLOSED/ON.
@ 2.3 MCC-N1 Incoming Supply breaker MCC-N1/1FM is CLOSED/ON.

éa ) 24 Process Building feeder breaker MCC-N1/1FDR is CLOSED/ON.
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%)2 £-4-9% 25 Process Building Main Disconnect Switch DS-1 is CLOSED/ON.

éﬂﬁ I 26 Process Building Power Panel C106-PP1 Supply CB-01 is CLOSED/ON.
@ |27 Panelboard C106-PP1 Primary Main breaker is ON.

éﬁ; | 28 Panelboard C106-PP1 Secondary Main breaker is ON.

(B 2.9 Process Building Instrumentation power from Panelboard C106-PP1
breaker #5 is ON.

b
@ 2.10 Fuses are installed: TB-4 Terminals/Fuse Blocks 3, 6, 7, and 8. \;\
ciose ®ey B &4 78
<%‘ 2.11  Voice communication is established between MO-211 and the Process
Building 241-C-91.

@ Q 2.12  All worker safety equipment required to perform test is readily available.

3 EQUIPMENT/INSTRUMENTS
Supplied by Test Operator unless otherwise noted.

3.1 Shorting jumper - approximately 6 feet long.

3.2 Multimeter (MM): volt-ohmmeter rated to 600 V AC
Instrument No 92-%-68-033 Expiration Date M?

3.3  Metal container - 5 gallon (nominal), partially filled with water.

3.4 Level Detector Test Electrode Assembly (with 2 probes - one long with two 6 feet long
lead wiring, and one short with one 6 feet long lead wiring).
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NOTE: If the results of any step do not agree with expectations, stop the test and
NOTIFY the Test Director.

4 PROCESS BLDG LEVEL SWITCH INSTRUMENTATION SEAL POT & FLOOR DRAIN

TRAP

4.1 Process Building Seal Pot level switch high (L SH-1369) and level switch low (LS1.-1369).

This test will verify correct operation of the level switch system.

NOTE: The test will only check the alarm actuation on annunciator ANN-1362 on 1E-1361
in the Process Building 241-C-91. The HVAC System Trouble Alarm XA-1368
(3-3) in MO-211 has already been tested by ATP-012. Therefore, ignore alarm
input to window XA-1368 by depressing ACK pushbutton for every occurance.

% 4798411

<@§ | 415
<i§2 | 416

(@. )) V417

647830.WPD

Inside IE-13861, disconnect level detector incoming wires identified by wire
numbers LE-1369-1 and LE-1369-3 from terminals G and H on |.SH-1368.

Disconnect level detector incoming wires identified by wire numbers
LE-1369-4 and LE-1369-6 from terminals G and H on L.S1.-136¢.

Connect the test electrode (ref. Para. 3.4) wiring (use only one wire of the
two from the long probe) from each electrode to configure installed
electrode wiring (long probe to LSL-1369 and short probe to LSH-1369).
Then connect a shorting jumper from the 5 gallon water container to
terminal G on LSL-1369, and another shorting jumper from the 5 gallon
water container to terminal G on LSH-1369. Do not immerse the test
electrode in water.

Verify 10K ohm resistor is installed at terminals RH and H on LSH-1369
and LSL-1369.

Apply AC power to |E-1361 by placing breaker C106-PP1/5 to ON.

On ANN-1362, Acknowledge, Reset and verify annunciator window
LAH-1369 (5-2) is OFF and audible horn is OFF.

On ANN-1362, verify annunciator window LAL-1369 (6-2) is STEADY ON.
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& £-4-9% 4.1.8 At level switch module LSH-1369:

4.1.8.1 Verify by MM, terminals 1 and 2 is energized (115 Vac power
supply to the level switch module).

4.1.8.2 Verify by MM, terminals G and H show OPEN (=11.3 Vac).

&53 4.1.9 Atlevel switch module LSL-1369:

&L

& |
]

& |

oL
&
&1
@B

Ve

H L

4.1.9.1 Verify by MM, terminals 1 and 2 is energized (115 Vac power
supply to the level switch module).

41.9.2 Verify by MM, terminals G and H show OPEN (=11.3 Vac).

4.1.10 Immerse the low (long probe) level test electrode in the water of the 5
gallon water container.

4.1.11 On ANN-1362, Reset, then Verify annunciator window LAL-1369 (6-2) is
OFF.

4.1.12 At TB-4 in IE-1361, LIFT/OPEN fuse block 8.

4.1.13 On ANN-1362, Verify annunciator window LAL-1369 (6-2) is FLASHING
and the audible horn is ON. Acknowledge and Verify LAL-1369 is
STEADY ON, and the audible horn is OFF.

4.1.14 At TB-4 in IE-1361, RESTORE/CLOSE fuse block 8.

4.1.15 On ANN-1362, Reset and Verify annunciator window LAL-1369 (6-2) is
OFF.

4.1.16 Immerse both the low level test electrode and the high level test electrode
in the water of the 5 gallon water container.

4.1.17 -On ANN-1362, Verify annunciator window LAH-1369 (5-2) is FLASHING
and the audible horn is ON. Acknowledge and Verify LAH-1369 is
STEADY ON and the audible horn is OFF.

4.1.18 Remove the high level test electrode from 5 gallori water container, but
leaving only the low level test electrode immersed in the water.

4.1.19 On ANN-1362, Reset and Verify annunciator window LAH-1369 (5-2) is
OFF.

d‘% 4.1.20 At TB-4 in IE-1361, LIFT/OPEN fuse block 7.
g@ é L 4.1.21 On ANN-1362, Verify annunciator window LAH-1369 (5-2) is FLASHING

647830.WPD

and the audible horn is ON. Acknowledge and Verify LAH-1369 is
STEADY ON and the audible horn is OFF.
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< 5 ) 4:4-98 4.1.22 At TB-4 in IE-1361, RESTORE/CLOSE fuse block 7.

& 5 4.1.23 On ANN-1362, Reset and Verify annunciator window LAH-1369 (5-2) is
OFF.

¢ % 4.1.24 Remove the test electrodes from 5 gallon water container.
,% 4.1.25 On ANN-1362, Verify annunciator window LAL-1369 (6-2) is FLASHING

and the audible horn is ON. Acknowledge and Verify LAL-1369 is
STEADY ON and the audible horn is OFF.

. g’z 4.1.26 Remove AC power to [E-1361 by placing breaker C106-PP1/5 to OFF.

f@ Q 4.1.27 Disconnect test electrode wiring and reconnect Level Detector wiring
previously removed.

4.2 Process Building Floor Drain Trap Level Switch Low (LSL-1368). This test will verify
correct operation of the level switch system.

QZE 6498 421 Verify IE-1361 is DE-ENERGIZED.

<2$ 4.2.2 Inside IE-1361, disconnect level detector incoming wires identified by wire
numbers LE-1368-1 and LE-1368-3 from terminals G and H on LSL.-1368.

¢ @ 4.2.3 Connect the level detector test electrode (ref. Para. 3.4) wiring (use only
one wire of the two from the long probe) to configure installed electrode
wiring. Then connect a shorting jumper from the 5 gallon water container
to terminal G on LSL-1368. Do not immerse the test electrode in water.

¢ 55 4.2.4 Verify 10K ohm resistor is installed at terminals RH and H on LSL-1368.
(2& 4.2.5 Apply AC power to IE-1361 by placing breaker C106-PP1/5 to ON.
& 4.2.6 On ANN-1362, Verify annunciator window LAL-1368 (7-2) is FLASHING
and audible horn is ON. Acknowledge and Verify LAL-1368 is STEADY
ON and audible horn is OFF.

&5 427 At level switch module LSL-1368:

4271 Verify by MM at terminals 1 and 2 is energized (115 Vac power
supply to the level switch module).

4272 Verify by MM, terminals G and H show OPEN (=11.3 Vac).

¢ % 4.2.8 Immerse the long level test electrode in the water of the 5 gallon water
container.

435 !4 429 dn ANN-1362, Reset and Verify annunciator window LAL-1368 (7-2) is
OFF.
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¢ g £-4-9% 4.2.10 At TB-4 in IE-1361, LIFT/OPEN fuse block 6.

e @ 4.2.11 On ANN-1362, Verify annunciator window LAL-1368 (7-2) is FLASHING
and the audible horn is ON. Acknowledge and Verify LAL-1368 is
STEADY ON, and the audible horn is OFF.

ug 4.2.12 At TB-4 in IE-1361, RESTORE/CLOSE fuse block 6.

@ 4.2.13 On ANN-1362, Reset and Verify annunciator window LAL-1368 (7-2) is
OFF.

‘E 4.2.14 Remove the test electrodes from the 5 gallon water container.

< % 4.2.15 On ANN-1362, Verify annunciator window LAL-1368 (7-2) is FLASHING
and the audible horn is ON. Acknowledge and Verify LAL-1368 is
STEADY ON, and the audible horn is OFF.

<‘£ 4.2.16 Remove AC power to IE-1361 by placing breaker C106-PP1/5 to OFF.

@_____ 4.2.17 Disconnect test electrode wiring and reconnect Level Detector wiring
previously removed.

5 LEAK DETECTION INSTRUMENTATION FLOOR DRAIN WATER SEAL

5.1 Process Building Floor Drain Water Seal Level Switch Low (1 S1-13691). This test will

verify correct operation of the level switch system.

C g; Aﬁ-?g 5.1.1 Verify IE-1361 is DE-ENERGIZED.

5.1.2 Inside IE-1361, disconnect leve! detector incoming wires identified by wire
numbers LE-13691-1, LE-13691-2 and LE-13691-3 from an UNMARKED
terminal, terminals 13 and 14 on LSL-13691.

5.1.3 Connect the level detector test electrode (ref. Para. 3.4) wiring (use both
of the two wires form the long probe) to configure installed electrode
wiring to an UNMARKED terminal and terminal 13. Then connect a
shorting jumper from the 5 gallon water container to terminal 14 on
LSL-13691. Do not immerse the test electrode in water.

‘\"ﬁ 5.4.4 Verify 10K ohm resistor is installed at terminals 14 and 15 on LSL-13691.
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&%3 £ 998545 Apply AC power to IE-1361 by placing breaker C106-PP1/5 to ON.

(2223 l 5.1.6 OnIE-1361, verify YL-13691 is NOT LIT. Verify YL-13691 is functioning
by depressing the “Press-to-test” lens.

¢ ES 5.1.7 Immerse the level detector test electrode in the water of the 5 gallon water
container.

@___ 5.1.8 On IE-1361, verify YL-13691 is LIT.

¢ &5 | 519 AtTB-4 inv IE-1361, LIFT/OPEN fuse block 4.

¢ & . 5.1.10 OnE-1381, verify YL-13691 is NOT LIT.

( E | 5.1.11 At TB-4 in IE~1361, RESTORE/CLOSE fuse block 4.

<2?2 | 5.1.12 Remove the test electrodes from the 5 gallon water container.

< g)) | 5.1.13 OnIE-1361, verify YL-13691 is NOT LIT.

I¢ E | 5.1.14 Remove AC power to {E-1361 by placing breaker C106-PP1/5 to OFF.

< i )ﬁ) 5.1.15 Disconnect test electrode wiring and reconnect Level Detector wiring
previously removed.

END OF TEST
e . M ~
Test Director Name (printed) and signature: GEM{D { /\/15{/6\} - AN & 44%
Al Representative Name (printed) and iniﬁn&/a/( / (%E’/@L( 4- '/'%
Completed copies to: JCS 2E-98-01055
TJ Kasnick
JR Bellomy
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Post-Modification Functional Check for Rewiring CAM TC Alarm Output
and Replacement of Exhaust Skid Alarm Pilot Lights
(reference ECN 647833)

FLOUR DANIEL MORTHWEST (FDNW)
ijZZéﬁ;f“o4 21/7¢ W Obpucllon, [5-21-92
¢ Author / Date Checker / Date ¢/
NUMATEC HANFORD COMPANY (NHC) / LOCKHEED MARTIN HANFORD COMPANY (LMHC)
DS : : .
o W l Ly stez/r8

= “Project W-3 g~/ Date / " Design A;\%y [ Date
JA§MLfV\E&NJO o5 -21-%5 J@%uwmﬁ )i SﬁdW

V" Ceg. Eng / Date Operations / Date
L 52255 %\’V"“W 527/ 78
Quality Assurance / Date ——Safety / Date )

Note: Each step shall be initialed and dated by an Al representative.

1 REFERENCES

1.1  Air Monitor Corp., VI #22668 Supplement 161 (dwgs W25255CA, W25255CB,
W25255CC & W25255CD)

1.2 H-2-818561, SH6, Rev 4
1.3 H-2-818561, SH7, Rev 4
1.4 H-2-818585, SHZ, Rev 2
1.5 H-2-818596, SH1, Rev 1
1.6 H-2-818601, SH9, Rev 1
1.7 H-2-818675, SH3, Rev 1
1.8  H-2-818675, SH4, Rev 1

1.9 H-2-818681, SH2, Rev 1

[

.10 H-2-818748, SH1, Rev 1
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2 PREREQUISITES

ﬁ &-9-98 2.1 Power Distribution Panel C-PDP-1 is energized and voltages
Vig> Vs and Vg, are in range of 456 to 504 Vac.

% 6£-9-98 2.2 MCC-N1 supply breaker C-PDP-1/11 is CLOSED/ON.
W 6992 2.3 MCC-N1 Incoming Supply breaker MCC-N1/1FM is CLOSED/ON.

B 6-9-98 2.4 Exhaust Fan VSD feeder breaker MCC-N1/2FML is locked and
tagged OPEN/OFF.

--9-9 2.5 Exhaust Skid feeder breaker MCC-N1/2FMR is CLOSED/ON.
-9 - 2.6 Exhaust Skid incoming disconnect switch is CLOSED/ON.
(Bz 6-9.98 2.7 Panelboard C106-PP5 Primary Main breaker is ON.
-Q- 2.8 Panelboard C106-PP5 Secondary Main breaker is ON.
gﬁ 6-9-98 2.9 Exhaust Skid Instrumentation power from Panelboard
C106-PP5 breaker #5 is ON.
-@-9@ 2.10 Radiation Monitor Instrumentation & Control power from

Panelboard C106-PP5 breaker #7 is ON.
55% &£-92-98 2.11 Voice communication is established between M0-211 and the
Exhaust Skid.
3 EQUIPMENT /INSTRUMENTS
3.1 Multi-meter (MM): volt-ohmmeter rated to 600 Vac
Q50-4S- 0B-038  3-13-99
3.2 RTD simulators (or Decade Boxes) - 2 required: for Platinum 100 ohm DIN
Instrument ID 817-63-02-002 Expiration Date 2-12:98
Instrument ID 87-¢3-02-0to Expiration Date 2-4-29
3.3  Variable Test Pressure Source (VIPS): 0 - 15" H,0

3.4 Shorting jumper, #12 AWG, 2 feet Tong

HNF-SD-W320-ATR-012
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CAUTION: THESE TESTS INVOLVE WORKING ON OR NEAR ENERGIZED EQUIPMENT,
ALL PROCEDURAL REQUIREMENTS FOR WORKING ON OR NEAR ENERGIZED EQUIPMENT
SHALL BE FOLLOWED.

NOTE: If the results of any step do not agree with expectations, STOP
the test and NOTIFY the Test Director.

4 TEMPERATURE CONTROLLER (TC) TEST

& L-19-95 4.1

-19-9 4.2

R 61698 4.3

¥ 6-19:98 4.4

D619 4.5

i& &-19-98 4.7

6-19-98 4.8

(998 4.9

TIK 6/15/98

Inside the Radiation Monitor Cabinet, install jumper wire
from relay K5 terminal 8 to TB-6 terminal 43.

On TC-1 inside the Radiation Monitor Cabinet, adjust AL-1
(Type 5 Alarm) and AL-2 (Type 6 Alarm) setpoint to 15° F
in accordance with Yokogawa vendor manual. ’

On TC-2 inside the Radiation Monitor Cabinet, adjust AL-1
(Type 5 Alarm) and AL-2 {Type 6 Alarm) setpoint to 15 °F
in accordance with Yokogawa vendor manual.

On TC-3 inside the Radiation Monitor Cabinet, adjust
alarm type dip switches and settings, in accordance with
Yokogawa vendor manual, as follows:

a) local alarm AL-2 (Type 10) setpoint = 40 °F,
b) temperature control operational setpoint = 50 °F,
¢) no remote setpoint function or deviation alarm type.

At stack flow transmitter (Masstron) FT-13627, record
temperature indication £9.%3 °F.

At the temperature transmitter 77-13623 (7T-2),
disconnect TE-13623 (RTD) wires and connect the RTD
simulator. Adjust the RTD simulator until the
temperature indication on FT-1365 (Record Sample
Masstron) matches the FT-13627 (Stack Masstron)
temperature reading (+/- 10 °F).

Verify that strobe 1ight XL-1365 mounted on the Radiation
Monitoring Cabinet is OFF and the horn is NOT AUDIBLE.

In M0-211, RESET and verify that TANK‘241—C—106 RAD MON
SYSTEM TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in
NORMAL condition.

At TT-13623 (TT-2), increase the RTD simulator output
until the strobe 1ight XL-1365 mounted on the Radiation
Monitoring Cabinet is ON and horn (UA-13655) is AUDIBLE.
Silence horn and record FT-1365 (Record Sample Masstron)
temperature indication °F.

HNF-SD-W320-ATR-012
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TJK 6/15/98

4.

4.

10

11

.12

13

.14

.15

.16

.17

.18

.19

.20

Verify that FT-1365 (Record Sample Masstron) temperature
indication is 13 °F - 17 °F above the temperature
recorded in step 4.5.

In M0O-211, verify that TANK 241-C-106 RAD MON SYSTEM
TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify alarm
is steady ON, and audible is OFF.

Inside the Radiation Monitor Cabinet, verify with a MM
that 120 Vac is NOT present across TB-5 terminals 31 and
32 (i.e. Record Sample heat trace is off).

At TT-13623 (TT-2), decrease the RTD simulator output
until the strobe 1ight XL-1365 mounted on the Radiation
Monitoring Cabinet is OFF and horn is NOT AUDIBLE.
Record FT-1365 (Record Sample Masstron) temperature
indication °F.

8. & 861778
Verify that FT-1365 (Record Sample Masstron) temperature
indication is 10 °F - 15 °F above the temperature
recorded in step 4.5.

In MO-211, RESET and verify that TANK 241-C-106 RAD MON
SYSTEM TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in
NORMAL condition.

At TT-13623 (TT-2), decrease the RTD simulator output
until the strobe 1ight XL-1365 mounted on the Radiation
Monitoring Cabinet is ON and horn is AUDIBLE. Silence
horn and record FT-1365 (Record Sample Masstron)
temperature indication _S¢.« °F.

Verify that FT-1365 (Record Sample Masstron) temperature
indication is 13 °F - 17 °F below the temperature
recorded in step 4.5.

In MO-211, verify that TANK 241-C-106 RAD MON SYSTEM
TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify alarm
is steady ON, and audible is OFF.

Inside the Radiation Monitor Cabinet, verify with a MM
that 120 Vac is across TB-5 terminals 31 and 32 (i.e.
Record Sample heat trace is on).

At TT-13623 (TT-2), disconnect the RTD simulator and
reconnect TE-13623 (RTD) wires.
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RB_6-19-28

&b 6719-28
&R 61998

B 6-19-98

R 61298

™ 61998

TJK 6/15/98

.21

.22

.23

.24

.25

.26

.27

.28

.29

.30

At the temperature transmitter TT-13624 (TT-3),
disconnect TE-13624 (RTD) wires and connect the RTD
simulator. Adjust the RTD simulator until the
temperature indication on FT-1366 (Beta/Gamma Masstron)
matches the FT-13627 (Stack Masstron) temperature reading
(+/- 10 °F).

Verify that strobe light XL-1365 mounted on the Radiation
Monitoring Cabinet is OFF and the horn is NOT. AUDIBLE.

In MO-211, RESET and verify that TANK 241-C-106 RAD MON
SYSTEM TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in
NORMAL condition. :

At TT-13624 (TT-3), increase the RTD simulator output
until the strobe Tight XL-1365 mounted on the Radiation
Monitoring Cabinet is ON and horn (UA-13655) is AUDIBLE.
Silence horn and record FT-1366 (Beta/Gamma Masstron)
temperature indication BS.& °F.

Verify that FT-1366 (Beta/Gamma Masstron) temperature
indication is 13 °F - 17 °F above the temperature

‘vecorded in step 4.5.

In MO-211, verify that TANK 241-C-106 RAD MON SYSTEM
TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify alarm
is steady ON, and audible is OFF.

Inside the Radiation Monitor Cabinet, verify with a MM
that 120 Vac is NOT present across TB-5 terminals 33 and
34 (i.e. Beta/Gamma sample heat trace is off).

At TT-13624 (TT-3), decrease the RTD simulator output
until the strobe Tight XL-1365 mounted on the Radiation
Monitoring Cabinet is OFF and horn is NOT AUDIBLE.
Record FT-1366 (Beta/Gamma Masstron) temperature

indication _g8<s.2% °F

Verify that FT-1365 (Record Sample Masstron) temperature
indication is 10 °F - 15 °F above the temperature
recorded in step 4.5.

In MO-211, RESET and verify that TANK 241-C-106 RAD MON
SYSTEM TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in
NORMAL condition.

At TT-13624 (TT-3), decrease the RTD simulator output
until the strobe light XL-1365 mounted on the Radiation
Monitoring Cabinet is ON and horn is AUDIBLE. Silence
horn and record FT-1366 (Beta/Gamma Masstron) temperature

indication 53%.5~ °F.
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-89, 4.32 Verify that FT-1365 (Record Sample Masstron) temperature
indication is 13 °F - 17 °F below the temperature
recorded in step 4.5.

-19-9 4.33 In MO-211, verify that TANK 241-C-106 RAD MON SYSTEM
TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify alarm
is steady ON, and audible is OFF.

-19-9 4.34 Inside the Radiation Monitor Cabinet, verify with a MM
that 120 Vac is across TB-5 terminals 33 and 34 (i.e.
Beta/Gamma sample heat trace is on).

-19-98  4.35 Inside the Radiation Monitor Cabinet, verify with a MM
that 120 Vac is NOT present across TB-5 terminals 35 and
36 (i.e. Sample Exhaust heat trace is off).

2@2 6-19-Q8  4.36 Inside the Radiation Monitor Cabinet, use MM to monitor
for 120 Vac across TB-5 terminals 35 and 36. At TT-13624
(TT-3), decrease the RTD simulator output until MM
indicates 120 Vac (i.e. Sample Exhaust heat trace on) and
record FT-1366 (Beta/Gamma Masstron) temperature
indication 8.6  °F.

6-19.968  4.37 Verify that FT-1366 (Beta/Gamma Masstron) temperature
indication is 50 °F + 2 °F.

‘~§5 6-19-98  4.38 At TT-13624 (TT-3), decrease the RTD simulator output
until the RED AL-2 LED on TC-3 is LIT and record FT-1366
(Beta/Gamma Masstron) temperature indication
. °F.

<i§ 6'12-93 4.39 Verify that FT-1366 (Beta/Gamma Masstron) temperature
indication is 40 °F £ 2 °F.

{5& 6-19-98  4.40 At TT-13624 (T1-3), disconnect the RTD simulator and
reconnect TE-13624 (RTD) wires.

1@ 6-19-28  4.41 Inside the Radiation Monitor Cabinet, disconnect jumper
wire between relay K5 terminal 8 and TB-6 terminal 43
(previously installed in step 4.1).

6199 4.42 In MO-211, RESET and verify that TANK 241-C-106 RAD MON

SYSTEM TROUBLE RXA-1365A (window 4-3 on ANN-1361) is in
NORMAL condition.

6/15/98: Minor changes made to reflect restoration of TC-1 and TC-2 alarm

wiring to original configurgtion (ECN 648245) and to reflect alarm setpoints

are in °F, not %. f X 4115758 /Kf%éa;;&/ CJiSlay
%5////62 9//7/45
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5 EXHAUST SKID ALARM PILOT LIGHT TEST

NOTE: Prior to steps that simulate alarms, Annunciator Panel
ANN-1361 may need to be ACKNOWLEDGED and RESET to clear
conditions caused by test equipment hookup and vemoval.

5.1  TLH-13626

fﬁ 6-9-98 5.1.1 On Exhaust Skid Instrument Panel, verify the
Push-to-Test lamp test feature for TLH-13626, TLH-13635,
PDLH-13618, PPLH-13619, and PDLH-13620 functions
correctly.

B £-9-98 5.1.2 Inside the Exhaust Fan FN-1362 ysD, 1ift lead
ANN-1361-5-3 from TB-A terminal 4 {clears alarm input to
HVAC Trouble Alarm XA-13640).

EBQ £L2-98 5.1.3 At TIT-13626 on the Exhaust Skid, disconnect wires from
TE-13626. Connect RTD simulator (or Decade Box) to
TIT-13626. Set the RTD Simulator (or Decade Box) to
50 °F (103.9 ohms).

5@2 6-9-28 5.1.4 In MO-211, reset and verify TANK 241-C-106 EXH SKID HVAC
SYSTEM TROUBLE XA-13640 (window 5-3 on ANN-1361) is in
NORMAL condition.

% 4L-2-98 5.1.5 Increase RTD simulator (or Decade Box) output until the
alarm 1ight, on the Exhaust skid Instrument Panel, for
INLET TEMP HI TLH-13626 is LIT. Verify simulator output
is 59 °F - 61 °F (105.85 - 106.28 ohms) .

55_?) (2-9. 25 5.1.6 In MO-211, verify TANK 241-C-106 EXH SKID HVAC SYSTEM
TROUBLE XA-13640 (window 5-3 on ANN-1361) 1is in ALERT
condition and audible is ON; acknowledge and verify
alarm is STEADY ON and audible is OFF.

@ 4-9-98 5.1.7 Decrease RTD simulator (or Decade Box) output until the
- alarm Tight, on the Exhaust Skid Instrument Panel, for
INLET TEMP HI TLH-13626 is NOT LIT. verify simulator
output is 49 °F - 51 °F (103.67 ~ 104.12 ohms).

§§2 46-9-98 5.1.8 In M0-211, RESET and verify TANK 241-C-106 EXH SKID HVAC
SYSTEM TROUBLE XA-13640 (window 5-3 on ANN-1361) is in
NORMAL condition.

5.2  JLH-13635

f@* é-j»jzﬁ 5.2.1 At TIT-13635 on the Exhaust Skid, disconnect wires from
TE-13635. Connect RTD simulator (or Decade Box) to
J1T-13635. Set the RTD Simulator (or Decade Box) to
50 °F (103.9 ohms).

TUK 5721798 Page 7 of 10 HNF-SD-W320-ATR-012
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B 6928 5.2.2 Increase RTD simulator (or Decade Box) output until the
alarm light, on the Exhaust Skid Instrument Panel, for
OUTLET TEMP HI TLH-13635 is LIT. Verify simulator
output is 199 °F - 201 °F (135.76 - 136.18 ohms) .

&b 4728 5.2.3 In M0-211, verify TANK 241-C-106 EXH SKID HVAC SYSTEM
TROUBLE XA-13640 (window 5-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify
alarm is STEADY ON and audible is OFF.

£.28 5.2.4 Decrease RTD simulator (or Decade Box) output until the
alarm 1ight, on the Exhaust Skid Instrument Panel, for
OUTLET TEMP HI TLH-13635 is NOT LIT. Verify simulator
output is 179 °F - 181 °F (131.53 - 131.95 ohms).

G 6£-9-9 5.2.5 In MO-211, RESET and verify TANK 241-C-106 EXH SKID HVAC
SYSTEM TROUBLE XA-13640 (window 5-3 on ANN-1361) is in
NORMAL condition.

g}z (-9.98 5.2.6 Disconnect RTD simulator (or Decade Box) from TIT-13635
and reconnect TE-13635 wires.

5.3 PDLH-13618

jgb 6298 5.3.1 On PDISH-13618, verify that the indication is less than
5.0" WC. On Exhaust Skid Instrument Panel, verify alarm
1ight for FILTER SECT 1 DP-HI PDLH-13618 is NOT LIT.

-92.9 5.3.2 At PDISH-13618 on the 5 valve manifold (5VM), close
valves HV-136174-1A and -1B. Verify that valves
HV-136174-1C, -1D, and -1E are closed.

fg& 6£-2-98 5.3.3 At PDISH-13618 test ports, connect a variable test
pressure source (VTPS) to the High side and open the Low
side to atmosphere.

5%& -2-98 5.3.4 At PDISH-13618,. increase VIPS until alarm light, on the
Exhaust Skid Instrument Panel, for FILTER SECT 1 DP-HI
PDLH-13618 is LIT. Verify pressure is 5.0 £ 0.2 " WC.

55& 6-9-98 5.3.5 In M0-211, verify TANK 241-C-106 EXH SKID HVAC SYSTEM
TROUBLE XA-13640 (window 5-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify
alarm is STEADY ON and audible is OFF.

6-9- 5.3.6 At PDISH-13618, decrease VIPS until alarm light, on the
Exhaust Skid Instrument Panel, for FILTER SECT 1 DP-HI
PDLH-13618 is NOT LIT. Verify pressure is less than

4.8 " WC.
Eﬁb 6.9.98  5.3.7 In MO-211, RESET and verify TANK 241-C-106 EXH SKID HVAC
SYSTEM TROUBLE XA-13640 (window 5-3 on ANN-1361) is in
NORMAL condition.
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§§5 4-9-98 5.3.8 At PDISH-13618 test ports, disconnect the VTPS and recap
the test ports. Open valves HV-136174-1A and -1B.

5.4 PDLH-13619

Q- 5.4.1 On PDISH-13619, verify that the indication is less than
4.0" WC. On Exhaust Skid Instrument Panel, verify alarm
light for FILTER SECT 2 DP-HI PDLH-13619 is NOT LIT.

-9-728 5.4.2 At PDISH-13619 on the 5 valve manifold (5VM), close
valves HV-136175-1A and -1B. Verify that valves
HV-136175-1C, -1D, and -1E are closed.

-4.4 5.4.3 At PDISH-13619 test ports, connect a variable test
pressure source (VIPS) to the High side and open the Low
side to atmosphere.

At PDISH-13619, increase VTPS until alarm light, on the
Exhaust Skid Instrument Panel, for FILTER SECT 2 DP-HI
PDLH-13619 is LIT. Verify pressure is 4.0 + 0.2 " WC.

o
~0
3,
o
s

EH; &£-9-78 5.4.5 In MO-211, verify TANK 241-C-106 EXH SKID HVAC SYSTEM
TROUBLE XA-13640 (window 5-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify
alarm is STEADY ON and audible is OFF.

9.9 5.4.6 At PDISH-13619, increase VIPS until atarm light, on the
Exhaust Skid Instrument Panel, for FILTER SECT 2 DP-HI
PDLH-13619 is NOT LIT. Verify pressure is less than
3.8 " WC.

-9-7 5.4.7 In MO-211, RESET and verify TANK 241-C-106 EXH SKID HVAC
SYSTEM TROUBLE XA-13640 (window 5-3 on ANN-1361) is in
NORMAL condition.

j&% 6—2.25 5.4.8 At PDISH-13619 test ports, disconnect the VTIPS and recap
the test ports. Open valves Hv-136175-1A and -1B.

5.5  PDLH-13620

jgé 6-2,?8 5.5.1 On PDISH-13620, verify that the indication is less than
5.9" {§C. On Exhaust Skid Instrument panel, verify alarm
light for FILTER OVERALL DP-HI PDLH-13620 is NOT LIT.

255 §-5-98 5.5.2 At PDISH-13620 on the 5 valve manifold (5VM), close
valves HV-136176-1A and -1B. Verify that valves
HV-136176-1C, ~1D, and -1E are closed.

.9.9, 5.5.3 At PDISH-13620 test ports, connect a variable test
pressure source (VIPS) to the High side and open the Low
side to atmosphere.
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9 6-9-28

529

-9

5.5.4 At PDISH-13620, increase VTIPS until alarm light, on the
Exhaust Skid Instrument Panel, for FILTER OVERALL DP-HI
PDLH-13620 is LIT. Verify pressure is 5.9 % 0.2 " WC.

5.5.5 Approximately 30 seconds following step 5.5.4,
In M0-211, verify TANK 241-C-106 EXH SKID HVAC SYSTEM
TROUBLE XA-13640 (window 5-3 on ANN-1361) is in ALERT
condition and audible is ON; acknowledge and verify
alarm is STEADY ON and audible is OFF.

5.5.6 At PDISH-~13620, decrease VTIPS until alarm 1ight, on the
Exhaust Skid Instrument Panel, for FILTER OVERALL DP-HI
PDLH-13620 is NOT LIT. Verify pressure is less than
5.7 " WC.

5.5.7 In MO-211, RESET and verify TANK 241-C-106 EXH SKID HVAC
SYSTEM TROUBLE XA-13640 (window 5-3 on ANN-1361) is in
NORMAL condition.

5.5.8 At PDISH-13620 test ports, disconnect the VTPS and recap
the test ports. Open valves HV-136176-1A and -1B.

5.5.9 Inside the Exhaust Fan FN-1362 VSD, reconnect lead
ANN-1361-5-3 (lifted in step 5.1.1) to TB-A terminal 4
(restores alarm input to HVAC Trouble Alarm XA-13640).

5.5.10 Disconnect RTD simulator (or Decade Box) from TIT-13626

and reconnect TE-13626 wires.

Test Director Name (printed) and signature: DAAVEL M. S7EA Kk art

Al rep Name (printed) & Initials: ff%r.a,\) %@I(r'w %

Completed copies to: JCS 2E-98-00912

TJK 5/21/98

TJ Kasnick
JR Bellomy
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POST-MODIFICATION FUNCTIONAL CHECK
FOR HME-1361/HMF-1361 RADIATION MONITOR (REF ECN 647831)

FLUOR DANIEL NORTHWEST (FDNW)
Llhire lietas ¢ Z% X ey
Author Date Qhécker Date
NUMATEC HANFORD COMPANY (NHC) / LOCKHEED-MARTIN HANFORD COMPANY
(LMHC)
6;??@//%‘1 P ot /éﬂ 6/t fos
roject W-320 @ Ddte /Design Authority / Date
Pl 07/ 55~ V4 (L L ¢/ fi$
Cog’Eng Date Op@aﬁons Date
A{ZM?/ Conia l ¢v6-58 W;’“ &/17/ 75
Quality Assurance Date Safety Date

NOTE: The radiation monitoring system shall be retested due to the relocation of the radiation
element and to ascertain that the radiation monitoring system functions.

NOTE: Each step shall be initialed and dated by an Al representative.
1 REFERENCES

H-2-818561, SH 4, REV 4
H-2-818586, SH 1, REV 2
H-2-818586, SH 3, REV. 3
H-2-818587, SH 1, REV 2
H-2-818587, SH 1, REV 2
H-2-818587, SH 2, REV 2
H-2-818587, SH 3, REV 2
H-2-818588, SH 1, REV 1
H-2-818603, SH 4, REV 1
H-2-818675, SH 3, REV 1
H-2-818675, SH 6, REV 1
H-2-818678, SH 2, REV 2
H-2-818678, SH 3, REV 2
H-2-818680, SH 1, REV 1 .
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2 PREREQUISITES

¥ 6229821 Familiarize with "Indicators and Alarms” section of vendor (Nuclear
Research Corporation). Operations and maintenance manual; Reference
to CVI No. 22668. Supplement No. 133.

&S 62298 22 Power Distribution Pane! C-PDP-1 is energized and voltages Vg, Vg, and
V¢, are in range of 456 to 504 V AC.

% 62298 2.3 MCC-N1 supply breaker C-PDP-1/11 is CLOSED/ON.

P 672-98 24 MCC-N1 Incoming Supply breaker MCC-N1/1FM is CLOSED/ON.
{& 6-22-98.2.5 Process Building feeder breaker MCC-N1/1FDR is CLOSED/ON.
% 6229826 Process Building Main Disconnect Switch DS-1 is CLOSED/ON.

(& ¢-22-9R 2.7  Process Building Power Panel C106-PP1 Supply Circuit Breaker CB-01 is
CLOSED/ON. ’

-22.98 2.8  Panelboard C108-PP1 Primary Main breaker is ON.
M 2.9  Panelboard C108-PP1 Secondary Main breaker is ON.

% 6-22-78 2.10 Process Building Instrumentation power from Paneiboard C106-PP1
breaker #5 is ON.

(ﬁ 6'12-98 211 OnIR-1361 and in TBX-PB-1, fuses are installed: TB- 2 Fuse Blocks
: FU-3,FU-4 and FU-5.

-22-98 2.12  Voice communication is establlshed between MO-211, ’the Process
. Bu:ldnng 241-C-91, and 2750-E Bldg. (TMACS). :

@' ¢-22-98 2.13  All worker safety equipment required to perform tests is readily avallable

3 EQUIPMENT/INSTRUMENTS
Supplied by Test Operator unless otherwxse noted.

3.1 Radiation Test Sources: - Provide with uniform gamma radiation field up to a minimum of
20 mR/hr supplied and handled by Operating Contractor.

Source ID No. LTV -4/ Expiration Date ”/4 PR €22-98
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NOTE: If the results of any step do not agree with expectations, stop the test and
NOTIFY the Test Director.

4 HME-1361/HMF-1361 RADIATION MONITOR

The following will verify the operation of the radiation monitoring of the
HME-1361/HMF-1361 by use of a radiation source to simulate activities, and to ascertain
that the local and remote alarms function. The following will aiso verify the operation of
the radiation monitoring system by disconnecting the detector to simulate system failure,
and to ascertain that the local and remote alarms function. )

CAUTION: A radiation source will be present during the course of this test
procedure. Only the HPT will handle the radiation source as required by
this test procedure.

4.1 PREPARATION

2R 62298 411 Poweris available to RIT-1361/RSH-1361/RXS-1361 located on rack
IR-1361 and enclosure IE-1361.

2R 5-22~?ﬁ 4.1.2 In244-C-91 and on [E-1361 (ANN-1362), depress Reset pushbutton and
verify annunciator windows RAH-1361 and RXA-1361 are NORMAL.

BR 6¢-27-98 4.1.3 In MO-211 and on CP-01 (ANN-1361), depress Reset pushbutton and
o ‘. verify annunciator window RAH-1361A is NORMAL. o

NOTE: The testing will only check the alarm actuation on annunciators ANN-1362
: RAH-1361 and RXA-1361 on IE-1361 in the Process Building 241-C-91, and
ANN-1361 (RAH-1361A) on CP-01. The HVAC System Trouble Alarm XA-1368
(3-3) in MO-211 has already been tested by ATP-012. Therefore, ignore alarm
input to window XA-1368 by depressing ACK pushbutton for every occurance.

42  RADIATION MONITORING TESTS

CAUTION: " Observe pfoper electrical safety precautions around energized
o equipment in accordance with FDNW Practice 134.653.2309, Electrical
Work Safety. N :
647831.WPD Page 309 HNF-SD-W320-ATR-012
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£ £:23-98 4.21 OnRIT-1381/RSH-1 361/RXS-1361, open door and position AC
power-supply switch to ON, close and secure door, then turn the key
switch on the front panel to the KEYPAD position.

422 When the indicator display defaults to a gamma dose rate in mR/hr, then
perform the following: ’

R 6-23-98 4221 Record background reading from the display: _ .97 -1 mR/hr.
' Verify background reading is below 7.50 mR/hr.

$R 62398 4222 Verify top mounted green lfamp is LIT.
P £-2398 4223 Depress momentarily the CHECK SOURCE membrane switch on

i X the front panel, record the time B:443™and upscale (check
Kead 4 4le, source) reading & . mR/hr when the check source is

9“ /q{energized. (This reading should be approximately one decade
TGP e e bacorond e PSRN SRR LEE) LN epercontl
mat - v -
2 62394224 Record t‘eﬂfim(é’ h&t the ipedale L3158 ehafgea back to N
reading recorded in Step 4.2.2.1. above (This time should be %/27/5%
approximately 30 seconds, the time required for the check source Z
to retract.). TIME: 30 Sec P ke

4.2.3 On RIT-1361/RSH-1361/RXS-1361, verify the following:
M& 4.2.3.1 The topv nﬁounted réd lamp is FLASHING.
% ~£'-2_3_“-:i§ 4232 The red alert light is LIT:

& €2298 4233 The atidible horriis ON.

424 Verifythe following alarms and lights:

@B 42398 4.2.4.1 At [E-1361 and on ANN-1362, RAH-1361 is FLASHING and
: audible horn is ON.
25 5-;5—‘?8 4242 Strobe light RLH-1361 on Bldg. 241-C-91is FLASHING.
. B go3-98 4243 At CP-01 and on ANN-1361, RAH-1361A is FLASHING and
' audible horn is ON.
&’ﬁ 62558 4.2.4.4 In 2750-E Bldg., RAH-1361B displays a message at TMACS
i screen.

425 OnRIT-1361/RSH-1361/RX8-1361:

2B g-2398 4251 Depress RESET membrane switch on front panel face.

‘\‘ﬁ. 4-23-78 425.2 Verify top mounted red lamp is NOT LIT.

647831.WPD : Page 4 of 9 HNF-SD-W320-ATR-012
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D 62398 4253 Verify integral red alert light is NOT LIT.

@ _623-98 4254 Verify top mounted green lamp is LIT.
:& 62398 4255 \/erify the audible horn is OFF

fﬁ ¢-23%-78 4.2.6 Strobe light RLH-1361 on Bldg. 241-C-91 is OFF.
f& 62398 4.2.7 AtIE-1361 and on ANN-1362, depress acknowledge and verify RAH-1361
. is STEADY ON and the audible horn is OFF. Then depress RESET and
verify RAH-1361 is NORMAL. .
@_5_—_&};‘?& 428 AtCP-01and on ANN-1361, depress acknowledge and verify RAH-1361A
is STEADY ON and the audible horn is OFF. Then depress RESET and
verify RAH-1361A is NORMAL.

(@ §23-78_4.2.9 In2750-E Bldg., verify RAH-1361B does NOT display a message at
TMACS screen.

é-% £:23-78  4.2.10 On RIT-1 361/RSH-1361/RXS-1361, depress and hold the TEST
membrane switch on the front panel face, and verify that ail Visual
Displays, indicator lamps, and horn on the Radiation Monitor unit operate
as designed (Refer to section 1.2 of Vendor operations and maintenance
manual). Also, verify the following:

(@ 623-98 4.2.10.1 The top mounted red famp is FLASHING.

P g-23 78 4.2.10.2 The top mounted green lamp is LIT.

BB 6:23-28 42.10.3 The integral red alert light is LIT.

R 673-98 42104 The integral yellow fail light is LIT.

& 62398 42105 The audible horn is ON.

&B 6:23-78 4.2.10.6 Annunciator windows RAH-1361 and RXA-1361 on ANN-1362 at
IE-1361 are FLASHING and audible is ON. :

@ :23-98 42107  Strobe Light RLH-1361 on the Building 241-C-91 is FLASHING.

K €23:98 42108 Annunciator window RAH-1361A on ANN-1361 at CP-01is
FLASHING and audible is ON. . :

@ £-23-98 4.2.10.9 In 2750-E Bldg., RAH-1361B displays message at TMACS screen.
4.2.11 Acknowledge and verify the following:

R £23-78 42111 Annunciator windows RAH-1361 and RXA-1361 on ANN-1362 at
IE-1361 are STEADY ON and audible is OFF.
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B¢ 98 42112 Annunciator window RAH-1361A on ANN-1361 at CP-01 is
STEADY ON and audible is OFF.

& ¢-2298 4.2.12 On RIT-1361/RSH-1361/RXS-1361, RELEASE the TEST membrane
switch on the front panel and verify all visual displays, indicator lamps,
and horns on the Radiation Monitor unit are OFF, except for the green
stack lamp. Reset alarms fisted in Step 4.2.11 and verify annunciator

windows are NORMAL.
B 4-2298  4.2.13 In 2750-E Bldg., verify RAH-1361B does NOT display a message at
“TMACS screen.

B ¢-22-98 _4.2.14 On RIT-1361/RSH-1361/RXS-1361, turn key switch on the front panel to
ON.

@ £-27-38 4.2.15 Record radiation test source (RTS) gamma radiation field: _175.5
mR/hr

é& ¢22 98 _ 4.2.16 In Rm 1, slowly move the RTS towards RE-1361 along the major axis
perpendicular to it. During this activity, verify the following:

S& 2298 4.2.16.1 On RIT-1361, that the indicator display goes through FLASHING
"A" the audible horn is ON, and the integral amber alert light is
LIT, before the top mounted red famp is FLASHING.

& 41298 42162 Anniinciator window RAH-1361 on ANN-1362 at IE-1361 is
L _FLASHING and audible is ON.

@R €2298 42163 . Strobe Light RLH-1361 on the Building 241-C-91 is FLASHING.

2&’ 6-22-78 _4.2.16.4 Annunciator window RAH-1361A on ANN-1361 at CP-01 is
. R ’ FLASHING and audible is ON.

@ 422:98 42165  In2750-E Bidg., RAH-1361B displays message at TMACS screen.
4.2.17 Acknowledge and verify the following: ’ -

B 02298 42174 Annunciator window RAH-1361 on ANN-1362 at [E-1361 is
: STEADY ON and audible is OFF.

@ £2.98 42472  Annunciator window RAH-1361A on ANN-1361 at CP-01 is
. : STEADY ON and audible is OFF. N .

fﬁ 6-22.98 _4.2.18 Verify that the strobe light RLH-1361 on the Building 241-C-81is still
FLASHING. :

4.2.19 On RIT-1361/RSH-1361/RXS-1361, verify the following:

\‘ﬁ §22.98 4.2.19.1 A flashing "H" appeared on the display. -
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R L2298 4.2.19.2 The top mounted green lamp is NOT LIT.
62228 42193 The top mounted red lamp is FLASHING.
G 622-T8 42194 ’fhe integral red alert light is LIT
8.6-22.98 42195 The integral horn is AUDIBLE.

-6-22- 28 4.2.20 On the keypad of RIT-1361/RSH-1361/RXS-1361, depress RESET
membrane switch and verify thata flashing "H" is stlll displayed, the top
mounted red lamp continues to FLASH, the integral red alert light is still
LIT, and the horn is SILENCED.

D 62228 4.2.21 Verify that the strobe light RLH-1361 on the Building 241-C-91 continues

FLASHING. /%/4//&

JE 672.98 4.2.22 Record readmg from RIT-1361/RSH-1361/RXS-1361 display: /d //{ (‘/zg/

mR/hr. Verify reading recorded is
/f/y[(/;_;/agg greater %o\ or egual Yo 20m £fhr,

%_éﬂﬁﬁ_ 4.2.23' Remove RTS from the detector, then perform the following:

2% 6v22ﬁ‘6 4,2.23.1 On RIT-1361/RSH-1361/RXS-1361, depress RESET membrane
- : switch, then verify that the integral red light is NOT LIT, the top
; mounted red lamp is NOT LIT, the fop mounted green lamp is LIT,
: -and the integral yellow fail light is NOT LIT.

' 4 2 23 2 On ANN 1362 at IE-1361, reset and venfy RAH-1361is in’

NORMAL condition.
@ 672 28 4. 2 23 3 On ANN-1361 at CP-01, reset and verify RAH-1361Ais in
NORMAL condition.
éﬁ 4:22.98 42234 In 2750-E Bldg verify RAH-1361B does NOT dlsplay a message
’ at TMACS screen. :

&' 422 E 4.2.24 On RIT- 1361/RSH-1361/RXS 1361, turn key switch to KEYPAD posmon. :
: Verify that the upscale reading recorded in Step 4.2.23 changed back to
the previous reading recorded on Step 4.2.2.1.
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NOTE: The reading to be recorded in the following step will be the result from the
cumulative monitoring by the radiation detector to the gamma radiation
field (from background and from RTS) over a period of time and will not

- be verified at this time. o : : .

R £-72.98 4.2.25 Depress MODE membrane switch until the display indicates gamma
accumulated DOSE in mR, then record reading: .43 +OmR

@) 6:22-98  4.2.26 Depress MODE membrane switch until the display indicates the
background gamma DOSE RATE in mR/hr.

‘% 6:22.98 4.2.27 On RIT-1361/RSH-1361/RXS-1361, disconnect cable from RE-1361
connected to the connector labeled “PROBE 2 (J2)." After about 2 %
minutes, verify the following:

22-98 4.2.27.4 The NO COUNT failure message appeared on the display

éE £-22-78 42272 The top mounted green lamp is NOT LIT
) @8_6_&28_ 42273  Thetop mounted red lamp is NOT LIT

R 62298 42274 . The integral horn s INAUDIBLE

| @B eza8 42215  Theintegrai red alertfightis NOT LIT .

8 '4.2.27'.6 The integi’al yellow fail light is LIT

\(% £22-98 4.2.28 Verify RXA-1361 on ANN-1362 at IE-1361 is FLASHING and audible is
ON. ' i :

@R 6:22.9Q_ 4.2.29 Acknowledge and verify RXA-1361 on ANN-1362 at IE-1361 is STEADY
B ON and audible is OFF. o

G £-22.98 4.2.30 On RIT-1361/RSH-1361/RXS-1361, reconnect cable from RE-1361
) disconnected from the connector in Step 4.2.27. Depress RESET
membrane switch and verify the following:

P ¢-22-%% 42301 The NO COUNT failure message disappeared from the display
and display indicates mR/hr '

PR §-22:98 42302 The top mounted green lamp is LIT
R ¢22.79 4.2.30.3 The top mounted red lamp is NOT LIT
SEE 622-28 4.2.30.4 The integral red alert light is NOT LIT
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G £-22-98 4.2.30.5 The integral yellow fail light is NOT LIT

& 2298 4.2.31 Resetand verify RXA-1361 on ANN-1362 at IE-1361 went from STEADY
ONto NORMAL condition.

END OF TEST

Test Director Name (printed) and signature:£ -

Al Representative Name (printed) and initial- Borians %e(a@) %

Completed copies to: JCS 2E-98-01055
TJ Kasnick
JR Bellomy
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P

POST-MODIFICATION FUNCTIONAL CHECK
FOR RECIRC FAN FN-1361 INTERLOCK WITH EXHAUST FAN FN-1 362

(Reference ECN 647840}

. FFUOR DANIEL NORTHWEST (FDNW) 4/ »
Cohe /i o/ A &ss

AutHor Date CHécker Date

NUMATEC HANFORD COMPANY (NHC) / LOCKHEED MARTIN HANFORD COMPANY

SR 78 6/4/2%
esign Authority '
6(-049% ////é‘ §/4/98
Date 4 Offerations Date
o585 W ¢/ 77 78

Quality Assurance Date Safety Date

NOTE: Each step shall be initialed and dated by an Al representative.
1 REFERENCES

H-2-818558, SH 4, REV 3
H-2-818561, SH 3, REV 4
H-2-818561, SH 6, REV 4
H-2-818585, SH 2, REV 2
H-2-818585, SH 3, REV 2
H-2-818674, SH 2, REV 2
H-2-818674, SH 4, REV 1
H-2-818674, SH 5, REV 1
H-2-818675, SH 2, REV 1
H-2-818675, SH 3, REV 1
H-2-818675, SH 4, REV 1
H-2-818675, SH 6, REV 2
H-2-818678, SH 3, REV 2
H-2-818678, SH 5, REV 2
H-2-818680, SH 1, REV 1
H-2-818681, SH 2, REV 1

PO G I G G G G SRt N e

A WN—=O

HNF-SD-W320-ATR-012
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&-8-98 2.1
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2.3

|24

|25

2.6
2.7

| 28
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| 28

2.10

2141
L 212
i 213
214

2.15

2.16

i WFFF?

217

F

2.18

2.19

't

2.20

2.21

647840.WPD

PREREQUISITES

Power Distribution Panel C-PDP-1 is energized and voltages Vg, Vg, and
V,, are in range of 456 to 504 V AC.

MCC-N1 supply breaker C-PDP-1/ 11 is CLOSED/ON.

MCC-N1 Incoming Supply breaker MCC-N1 / 1FM is CLOSED/ON.
Exhaust Fan VSD feeder breaker MCC-N1 / 2FML is OPEN/OFF.
Exhaust Skid feeder breaker MCC-N1 / 2FMR is CLOSED/ON.
Process Building feeder breaker MCC-N1/ 1FDR is CLOSED/ON.
Exhaust Fan FN-1362 local disconnect switch is CLOSED/ON.

HC-1362 Heater Control Panel SCP-1362 local disconnect switch is
CLOSED/ON.

Exhaust Skid incoming disconnect switch is CLOSED/ON.
Process Building Main disconnect switch DS-1 is CLOSED/ON.
Process Building Power Panel C106-PP1 Supply CB-01is CLOSED/ON.

Recirc Fan FN-1361 disconnect switch DS-4 is OPEN/OFF.

" Panelboard C106-PP1 (in Process Bldg.) Primary Main breaker is ON.

Panelboard C106-PP1 Secondary Main breaker is ON.

Process Building Instrumentation power (IE-1361) from Panelboard
C106-PP1 breaker #5 is ON.

" Panelboard C108-PP5 (on Exhaust Skid) Primary Main breaker is ON.

Panelboard C106-PP5 Secondary Main breaker is ON.

Exhaust Skid Instrumentation power from Panelboard C106-PP5
breaker #5 is ON.

Radiation Monitor Instrumentation & Control power from Panelboard
C106-PP5 breaker #7 is ON.

Voice communications are available between the Process Bldg. 241-C-91,
the Electrical Equipment Skid (EES) 241-C-51, and the Operator Station
in MO-211. :

All worker safety equipment required to perform test is readily available.
HNF-SD-W320-ATR-012
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NOTE: ~ If the results of any step do not agree with expectations, siop the test and -
NOTIFY the Test Director.

3 RECIRC FAN FN-1361 INTERLOCK WITH EXHAUST FAN FN-1362

3.1 Recirc Fan FN-1361 interlock with Exhaust Fan FN-1362 This test will verify correct
operation of the new Recirc Fan FN-1381 interlock with Exhaust Fan FN-1362. This test
.o will also re-verify correct operation of the existing HC-1362 Heater Contro! Panel
SCP-1362 interlock with Exhaust Fan FN-1362.

NOTE: Dunng the following tests, alarms may occur on the annunciator ANN-1361 in MO 211,
Ignore alarms from windows XA-1362A, XA-1368 and XA-13640 by depressing ACK pushbutton
for every occurrence.

D -2-28 31,1 InEES, CLOSE Exhaust Fan VSD FN- 1322 feeder breaker "
. - MCC-N1/2FML. clos< NSO exhavs w3 136K Loc) 415600mc
BCh M ar

<&§ : 3.1.2. North of Process Bldg., CLOSE{mrc Fan FN-1361 disconnect SW|tch
DS-4. . .

éﬁ . 3.1.3 On SCP-1362, position Heater ON/OFF selector switch HS-13630 to the -
ON position. Verify Power On status light YL-13629A is LIT and the
Heater On status light YL-1 3629B is NOT LIT.

@2 3.1.4 OnlE-1361, DEPRESS Rec:rc Fan FN-1361 ON pushbutton HS-13635A.
_ Verify status lights YL-13635A is NOT LIT and YL-13635B'is LIT (fan . -

) e
<Bﬁ : 3.1.5 Veg&(&ﬁgclrc Fan FN 1361 is Nozﬁrgvam%‘s ABeaY 1o e radiahiont

ooy Ccdo\PC:F e 1Bk memdon wae ot ewergized -
3.1.6 . In EES, on VSD, select MANUAL and LOCAL membrane switches. Then
. DEPRESS START membrane switch. Verify Exhaust Fan FN-1362 is

RUNNING and YL-13640C on CP-01 (MO-211) is LIT.

3.1.7 OniE-1361, DEPRESS Recirc Fan FN-1361 ON pushbutton HS-13635A.
Verify status lights YL-13635A is LIT (fan ON) and YL-13635B is NOT LIT.

3.1.8 Verify Recirc Fan FN-1361 is RUNNING.

3.1.9 On SCP-1362, verify the Heater On status light Y.L-1 3629Bis LIT.

HNF-SD-W320-ATR-012
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P £-8-98 3.1.10 InEES, on VSD, DEPRESS STOP membrane switch. Verify Exhaust Fan
FN-1362 has STOPPED and YL-13640D on CP-01 (MO-211) is LIT (fan
OFF).

3.1.11 On IE-1361, verify Recirc Fan FN-1361 has stopped by checking the -
status lights YL-13635A is NOT LIT and YL-136358B IS LIT (fan OFF).

3.1.12 Verify Recirc Fan FN-1361 has STOPPED RUNNING.
3.1.13 On SCP-1362, verify the Heater On status fight YL-13629B is NOT LIT.

: ('Ei i 3.1.14 In EES, OPEN Exhaust Fan VSD FN-1362 feeder breaker
MCC-N1/2FML.

3.1.15 North of Process Bldg., OPEN Recirc Fan FN-1361 disconnect switch
DS-4. ’

END OF TEST

Test Director Name (pyed) ind yagzg)ﬁﬂ}/EL M. STENKA /9 g-y'-”?}'?ﬂ

OBy n/ 7
Al Representative Narffe (printed) and intial: x1can Pelews FhH &-8-98

Completed copies to: JCS 2E-98-01071
TJ Kasnick
JR Bellomy
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ATTACHMENT A

SITE ACCEPTANCE TEST PROCEDURE
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fwt L0 cocd AIR RN LU L. Teve

AIR MONITOR - MATL TO: Cogpare Offcs
Santa Rosa, CA 95406

CORPORATION _ o Teh: (707) 544-2706

Fax: (707) 5269970
1050 Hopper Avenue » Sunta Ross, CA 95403

'SITE ACCEPTANCE TEST PROCEDURE

HNF-SD-W320-ATP-012 REV. 1

Tank 241-C-106 Exhaust
* Isokinetic Sampling and
Radiation Monitoring System
* Location; 241-C-106 '
‘Project: W-320 Tank 241-C-106 Slulcing

" Prepared By:
Air Monitor Corporation
© for o
Fluor Daniel Northwest
Purchase Order No. MZ2-XDV-80166
AMC Work Order No, 25255 & 31912

Prepared By: \ Z Zm g 2 ;% : Date: /=30-58

Reviewed By: Date:

Project Coordinator: gmﬂ—!*\, Date: _(-3©- 78
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Air Monuor Corporation
Site Acceptance Test Procedure, AM C W.0. No. 25255 & 3191 2

EXECUTION AND TEST APPROVAL

EXECUTED Y%
Test Dircctor
ecord
4

i Witness / Organization ~ Date
EBC e / 6/ 39/58 Mp
Witness / Orgazization Date 7 : : Witess / Orgenization Date
A -EAPPROVAL:
Fluor Daniel Northwest, Inc.

" Without Bxcepfions M With Exceptions Resolved 0 With E:ccep:ions Outstanding [}
: : 527/? g '
D Engincer Date
A
ect Manager . Date
TEST APPROVAL AND ACCEPTANCE:
Numatec Hanford Corporation .
Without Exceptions E With Exceptions Resolved [ With Bxcepuons Outstending EI
ﬁz@é%; Czre Cp
(itle or Departmen EEC YT Tula or Depax: 7//}/ ¢£ Jaje
463058 4~30-99

Txt]e or Department Dat itls or Department Date
WEZO s &;544(4”/2 . -520 LegrerT M5,

¢ /32 :
RO STARTAHR 5l - . _
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;4.!: Moclter Carporstion
Site Acceptance Test Procedure, AMC W.0. No. 25255 & 31912

SECTION 1.0 - PURPOSE

. This Sits Acesptance Test Procedure is to be performed 1o demonstrate that the Iso-kineﬁc Sempling and
Radistion Monitoring Systsm functions &re réquired after installation at ths site. )

SECTION 2.0 - References

21 Drawings

W25255AA, Rev. 3 « ISO-s2mplr System Schematic
W31912CC, Rev. 1 « ISO-samplr Electrical Ladder
W31912CA, Rev. 1 - Electrical Schematics, Pump Swingover System
W31912CB, Rev. 1 « Wiring Details, Vasnum Pump Enclosurs
W31912CD, Rev. 1 - ISO-samplr Enclosurs Wiring Disgram
W31912CE, Rev. 1 - Instrument Enclosurs Wiring Disgram

- W25255CD, Rev. 0 - Instrument Enclosure Wirlng Disgram -
W31912AB, Rev. | « Instrumentation & Controj Cabinet Arrangement
W25255DA, Rev. 3 - Stack and Enclosure General Arrangement
W31912AA, Rev. 2 - General Layout, Vacuum Pump Enclosure

22  Specifications

ICF Kaissr Hanford Company Procurement Specification: W-320-P41, Rev. 0

SECTION 3.0~ Erereqﬁisifas and Equipment Required

31  Prerequisites

3L

Rev, 2(1/225R%)

Equipment shall have been inspected for compliance with construction documents.

Refereace documents, (Section 2.0) including this procedure, shall be verified for correstions
revision, : ] : :
Elsctrical power of proper voltage shall be available,

Test instruments shall have velid calibration stamp attached. Test instrument idcnﬁﬁca:i‘on
numbers and calibration expiration dates shall be recorded in Subsection 3.2,

System shall b energized for minimum of one hour prior to recording any data required by
Subsection 4.3,

HNF-SD-W320-ATR-012
Revision 0
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32 Equipment quuired

Supplied by Test Operator, unlcss otherwise noted.

321 Portable Electronics Manometer D# ZZZ»;?X-O?~007 Expiration Date: &/ﬂ %2

122  Digitil Multmeter (DMM) IDH 95/45-0F-027 Bpiration Dete: /76
323  Digital Multimeter (DMM) D _ | ExpirstionDatst ___—_
324  Digital Multimeter (DMM)  m# Expiration Date: -
325  Digital Multimetér (DMM) # Bxpirstion Date: | '

326 Vanabie Test pressu:e Soume
SECTION 4.0 - Isokinetic Samplmg and Radiation Monitoring System

The following tests and inspections shall venfy the pmpcr operation of the Isokincnc Sampling and Radxatxon
Momtonng Systam

4.1 PRIPARATION
[22 4.1.1 g Venfy all prersqumtes in Subsccﬂon 3.1 have becn met.’
@ 412 Verfy smck assembly is oomctly onentod and securely mounted in place.

413 . Venfy mmmamatxon cabinet and Vacuum Pump Enclosure are securely mommd ©
floor/pad.-

——r——

!Z{ 414 Verifyall signal connectlons between stack sssembly and msu'umenta.don/contmlvcabinct m
~ correct. These include Record Semple transport fine, Bota Semple transport line, total and
. ststxc prossure signel lines, mzkmpemmm sigaal, power wxnng, and sxgna.l w\dng

_ﬂZ_ 4,15  Verify all sample, process, and electrical connections between Instrumentation Cabinet and
*Veacuum Pump Enclosure are comrect and complete.

@ 416 Verify sample exhaust from Vacuum Pump Enclosure is routzd back to the steck. '

% 417  Verfy mcommg electrical power is connested to the termmal block T8-1.

1 g 4.1.8  Verify all wiring for remote signals is ptopcrly connectad 10 terminal block TB-4.

| E 419  Verify siack exhaust fan stetus wiring ig connected to terminal block TB-6.

_ HNF-SD-W320-ATR-012
Rev.2(1@29%) Revision 0
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42 POWER CHECK

_&_ 42.1
)4 22

43 SAMPLE FLOW CONTROL LOOF

NOTE: Record required data on Data Sheet4.3.

Verify Pump Start/Stop pushi-button PB-1 is In the OFF position.

Tum power switch SW-1 &nd verify Power On light DS-6 is on, displays in FT-1, FT-2, FT-
3, and PT/PC-4 ave on, and heater fan in instrumentation cabinet comes on.

Turn on power switches SW-2 and SW-3 and verify fins in HTR-1 and HTR-2 come on. -

With stack fan on, tura selector switch SW-5 to Pump #I Lead position, depress Pump
Start/Stop PB-1, ead verify Pump #1 starts running after approximately 25 seconds.

Turn selector switch SW-S to the Pump #2 Lead position and varify‘Pump #1 stops funning
and Pump #2 stasts running after approximately 25 seconds. : :

' Tum stack fen off and verify Pump #2 stops. o

De;;ra;s Pump St&rz/StoéPBQI.and.vm'lfylighton button goes off, (Sw (TOH SeeMs Tﬁ
- S s

To verify sample flow controllers are maintaining samples proportional to stack flow, and menifold .
vacuum controller is ;naint;inigg a constant manifold vecuum under yarying loads. oo

43.1
432

433

434

4.3.5

Rev, 2(1/22/98)

Ensure isblaﬁog valves HV-1 through HV-10 are opén. . Sm_x"t'citl'lcr Pump #1 or #2. -

Simulate & pressure input of spproximately 40% of full scale 1o stack massflow transmitter
FT-1. . : .

Using stack flow (SCFM) displayed on FI-1 (part of FT-1), calculate percent of full scale -
(% FS) staok flow. Use 400 SCFM as full scale stack flow. Record both values.

% FS Stack Flow = (displayed SCFM/ 400 SCFM) x 100

Using %FS stack flow calculated in 4.3.3, detsrmine ideal flow for Rocord and Beta Sample.

"/\ ]

Use 2.372 SCFM for full scale Record Sample flow and 2.358 SCFM for full scals
. Beta/Gamme Sample flow. :

Ideal Sample Flow = ;’i@%ﬁo’iﬂﬂ, (#44) (see above)

After several minutes the individual sample flows, &5 displayed on FI-2 and F1-3 (part of FT-
2 and FT-3), should stabilize. Record these two flows, : :

HNF-SD-W320-ATR-012
Revision 0
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For cach Samplc flow (recorded in 4.3.5), calculats the percent deviation from the ideal

436
sample flow (calculatsd in 4.3.4). These devistions should be < 5%
_ Displayed of SCFM~Ideal SCFM
$6 Deviation . el SCFM x100
43.7  Record samplo menifold vacwum es displayed on PI-4(part of PT/PC-4) end verify that itis
within £5% of setpoint vacuum, -70" w.c. Record all values.
43.8  With pump still running, repeat steps 4.3.2 through 43.7 for zpprox!mamly 60% and 80% full -
scals stack flow.
DATA SHEET 43
STEP PARAMETER STACKFLOW .
: D% 0% 0%
. -Di SCFM SCFM | ., SCPM
433 | FI-Display Stack Flow ] 158 240 2,20 .
% Full Scale Stack Flow W % S % FO %
4.3.4 | Ideal Record Sample Flow 75Tqm [/ SCFM / 7Ost:m
Ideal Botz/Grmma Sample Flow P/ SCHH [ </ SCEM e Yscm
433 | Fi-2 Display Record Sample Flow L75 SR ) g SO, 7scm
Fl1.3 Display Beta/Gamma Sample Flow .92 SCFM / /2 SCM /&VSC.FM
43.6 | % Devistion Record Sempls (S5%) o % 0.70 % N/'% %
% Devistion Beta/Gamma Sampls (<5%) 2.3 % 0.2/ % D
437 | FI-1 Display Manifold Vacuum (°F) L= ' (7 | g
Maznifold Vacuum Setpoint 107 w.e, “T0Tw.e -7;'\».:.
% Devistion Mznifold Veouum (S5%) ~ L Y8% 13t - s

4.4 AUTO PUMP CONTROL : y

™ To verify that upon failure of one-pump, the other pump will sutomatically start to maintain sampling
system operation, and that fajlure alarms ere working.

K s aan

@/ﬂif 443

Rev.2(125%)

Start system with Pamp #1 in lead. Afier Pump #1 hes stertzd running, simulats & fxulum and
verify Pump #1 stops and Pwnp #1 On light DS-7 goes off. .

Verify Pump #1 Falluwre light DS-4 and amber beacon are on, and fwm sounds,

Verify isolation valves ICY-6 and ICV-7 begin to reposition themselves to Pump 42

_ HNF -SD-W320-ATR-012
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B Lpus 444

W’m 445

. 446
@@_r_q 44.7
' w*_/Lmr 4._4.8

. %; 449

‘9{@5 4.4.10
Wlomg 4311

B s a012

44413
/Mf 44.14

meythaz after approxxmmlyzs seconds Pump #2 sterts running and Pronp #2 Or light

’ DS-8 comes on.

Position SW-5 10 Pump #2 In Lead and verify nothing happans.
Repair Pump #1 failurs, '

Momentarily depress }’ump Reset PB-2 and v:nfy Pua-q: #1 Follure hght DS-4 and amber
beacon go off and hom is silenced.

Simulate a failure of Pump #2 and vmfy Pump #2 stops and Pump #2 On light DS-8 gots
off.

Verify Pimp #3 Fallure light DS-5 and amber bescon ars on and hom sounds.
Verify isolation valves ICV-6 2ad ICV-7 begin to reposition themselves to Pump #1.

Verify that efter approximatsly 25 scconds Pump #1 starts runmng and Pump #1 On light
DS-7 comes on,

Position SW-5 to Pump #1 In Lead and verify nothing happens.
Re.pair Pump #2 failure,

Momentarily depress Pump Reset FB-2 and verify Puwgp #2 Failure light DS-5 and amber
bca.con go off and borm is silenced.

45  NON-ISOXINETIC SAMPLY FLOW ALARM

To verify non-isckinetic stack flow alarms m functioning properly.

4.5.1

452

453
W’@ 454
%ﬂm 455

Rev. 2 (12283)

_ Adjust stack flow to approximately 50% of full s_cale flow and start with Pump #] or#2.

Allow sufficient tims for FCV-2 20d FCV-3 10 bring semples under contro] at the correst
" flows and then begin to slowly close {zolation vaives HV.7 and HV-8.

_Continue to closo HV-7 and HV-§ until FCV-2 and FCV-3 are fully open and sample flows

ars fess than S0% of desired value. B

Verify that after § minutes Noa-Isokinetiz Alarm lights DS-2 aod DS-3 znd smber bescon
ars on and horn sounds, ,

Increass sampls flow and verify that once sample flow is greater than 90% of ideal, DS-2 znd
DS-3 and ambcr bescon go off #ad horn is silenced.

HNF-SD-W320-ATR-012
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. 46  STACKLOW FLOW ALARM
To verify that stack low flow alerm is functioning properly.

4.6.1 Adjuststack flow to 90 SCFM.

' fmg 462 Veriy that sfier  minutes Low Stack Flow Alarms light DS-1 end ember beason are on aad
horn sounds. o )

463 Incresss steck flow to 110 SCFM and verify that Low Stack FIawAIdm light DS-1 and
amber beacon go off and hom is silenced. . .

. 47  Brra MONTIOR
NOTE: Record required data on Data Sheet 4.7.

471 Install known check source into remote detector hesd, Alfow sufficient time for monitor to -
perform count. Record valus displayed.

472 Verify displsyed value is within seceptable limaits.
473  Repeatsteps 4,7.1 and 4.7.2 for 21l check sourses to be used.
(97@[ 4,74 Create failuro St‘ the B'm Monitor and verify that the hom sounds and ember beason flashes. '

Wbém; 475  Depress slarm acknowledge button PB-3and vmfy hom stops sounding, ambcr beazon
continues to flzah, and light in PB-3 is on.

476 Correet Bota Menitor failure.
V?" [0r 473 Verify amber besson stops flashing.
\95[&«[ 478  Depress acknowledge buron PB-3 and verify hora does not sound and lightin PB-3 is off,

W’ Um[ 418 Creste a high rdistion condition of the Beta Monitor and vmfy the bell nngs end red beacon
flashes,

d> éﬁl £ 4710 Depress alarm ackmowledge button FB-4 and verify bell siops ringing. red bescon continves
to flash, and lighs in PB4 iz on.

§> 4711 Correct high radistion condition of Beta Monitor,”

é 2/ 4712 Verfy red beacon stops flashing. )

% ﬁ_ﬂ[ 4713 Depresi ecknowledge button PB4 and verify bell does not ring aad light in PB4 is off.
HNF-SD-W320-ATR-012
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. DATA SHEET 4.7

D '_ P%P’
STEP PARAMETER {"CHECK | 2" CHECK 3T CHECK | 4" CHECK

SOURCE SOURCE SOURCE SOURCE

471 |Displayesd activiy | /6370 | VA N/A N/A
472 | % Deviation : Ses )l wa 1 wa N/A
Rov.2 (1/225%) _ HNF-SD-W320-ATR-012
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SEC’I‘ION 50- Tést for Accuracy, Zero Drift, aﬁd CaHbmﬁon_Drift

‘I‘o determine accuracy of Air Monitor Corporation’s measurement system compered to refamce method and
dstermine drift of measurement system as required by 40CFRS2.

NOTE: The design constraints of the project, requiring ANSIN13.1 sampling probes be combinsd with the
flow measuring probe on 8 single mounting ﬂmge, results in &n assembly geometry thatdossnot
permit the perfozmance of crientation sensitivity per Appendix E of 40 CFR52. Thersfore, cnenuﬁon
sensitivity testing is not part of this Site Acceptancs Test Proccdure

51 - APPARATUS

5.1l

Reference method outlined in 40CFRS0, Appendix A, Methed 2.

5.12 . Air Monitor Corporation's measurement system complstely installed, operational, and having

successfully passed the presious sections of this procedure.

$2  TesTSrT-UP

Messureraent sysiem shallbe rum for 2 168 hour conditioning period, during which it shail be
continuously measuring steck flow, .

S2.1

Install reference msthod apparatus as defined in 40CFR, Part 60, Method 2.

53  TESTFOR ACCURACY

During this 168 hour test, the messurement symm shall be continuously measiring stack flow,

5.3.1

Rev. 2 (1/253)

During the 168 honr test, meke & series of 14 stack flow determinstions smmltxnaously using
the reference mothod end the measurement systen.

These 14 measurements gan be made at any time interval at least one hour apart during the
168 hour period exeopt that gt least on determination on five different dsys must be made
thh on dmrmmon on the last day of such period.

Additionally, these mwmmm shell be taken over the renge of flow under normal
oondniom .

Since the reference method flow messursment takes several minutzs to complete, care ahould
ba teken to maintain stack flow 2t 8 constant yolume once messurements are started, ’
Similarly, once the raference method messurements are started, the measurement systcm s
flow reading (as read on FT-1) should be noted and observed for any fluctuations during. the
courss of referance method mezsuremeats.

Rscord on Data Sheet 5.3 the volumetric flow rats (SCFM) as determined by the referencs’
method and as indicated by the measurement systam.

HNF-SD-W320-ATR-012
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54 ' TISTFOR CALIBRATION DRIFT AND ZXRO DRIFT

S4.1  At24.bour intervals, subject the measurement system to the manufacturer’'s specxﬁod zer0
and calibration procedures. .

542 Record the measirement system output mdlng (Volt: DC) on Data Shest 5.4 before and after
adjustment.

55 CALCULATIONS .

Upoa completion of the above tests and the recording of all dats, the following calcumions shali be
performed in preparation of Section 5.6,

On Data Sheet 5.3 calculate:
55.1. The mean (averzge) valus of the 14 ref:rence m:thod velues (volumetric) us{ng the following
equaﬂon

- 1
RM (Mecns reference method value) = ZRM +14
: 1

Where, Z RM = sian of individual reference mt};od values,

5.52  The individual differeaces betmm the 14 pairs of reference method values (RM) and xhe
measurement systcm values (MS) using thu fol!owmg equation:

d, =RM-MS
553 The sum of the differences of the 14 pairs calewated above.
.3

H

5.54  The mean velus of the differences of the 14 pairs calculated above, u.smg the following
equation:
- . y
d, (mean difference)= Zd’, +14 ’ o
. 1

555  The squars of each of the 14 values of d; caleulated in 5.5.2 sbove.

5.5.6  The sum of the squeres of ths differences calculsted in 5.5.5 above.

>a

]
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Site Acceptance Test Procedm, AMC W.0. No. 25255 & 31912

On Data Sheet 5.4, caleulsts for both zero and calibration:
557 The individual differences between the 7 pairs of successive readings,
. 558 Thesumofthe diﬂ’er_enceé of the 7 pairs caloulated in 5.5.7 sbove

.
24

559  The mean valus of the differcnces for the 7 peirs, using the following equation

- )
d, (mean difference_= ) d, +7
i

5.5.10 . The squars of each of tha 7 values of d) calculeted in _5.5.7 sbove,
5.511 The sum of the squares of the differences celculated in 5.5.10 sbove,
. Zd,’ . . |
. 1 . : |
56  DATA ANALYSIS ‘

5.6.1  Relative Accurscy: The relative accuracy of the messurement systam versus the reference
method shall be determined using ths following equation:

al+ ee
RA= I—L- x 100
RM
where,
R = arithmetic meax of the reference method.

PT[ - the absoluie valus of the mean difference between the referénce method v.aixux
(volwmetrlc) cnd the corresponding mea::mmw spusiem valuas (voliomerric). .

cc = chsm coefficient.
e
Wherece = 1, .
S

toms Jor 14 2 2,160
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Air Meakor Corperatica
Site Acceptance Test Procedure, AMC W.0. No, 25255 & 31912

2.4l 13

1

@d Sd= | —t -

' . P ! 14
Note: Thevaluesof KM, d,, . d}, and .d, can be found on Toble 5.3.
1 1 . B

On Data Sheet 5.3, rocord the valuss caleulsted for 4, cc, and R4

$.62 Zero Drift: The zero drift of the measurement system shall be determined using the
following equation:

Zera Drift = [ms;cc]xma

where,

l?,l = . theabsolute value of the meat difference between the 7 palrs of suceessive
readings, :

cc = confidence coefficient.

Fharece = tyy %, _

bos Jor 7 = 2.447

i

and Sd = . -6 =

NOTE: ‘The values of 7, 3} and 4, cam bs found on Tale 5.4
1 1
HNF-SD-W320-ATR-012
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Site Acccptance Test Procedure, AMCW. 0 No. 25255 & 31 912

On Data Shest 5.4, record the values salculated for 54, cc, and Zero Drift.

563  Calibration Drift: The Calibration Drift for the measurement system shail be devsrmxncd
using the same method and equations used for determining Zero Drift,

On Data Sheet 5.4, mcord the valuss caloulstsd for Sd, ¢, end Callbration Drift.

&7 REPORTING
Ac_cepisnce criteris for Reletiv Accum.cy, Zero Drift, and Caifbration Drift ars as fo_llowxé
Relotive Accwacy: < 105% of R

Zero Drift: < 336 of Span
Calibration Drifi: < 3% of Spen

HNF-SD-W320-ATR—012
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TEST FOR ACCURACY

Run Reference Method Measurement System Difference

No. Date Time (SCFM) (SCEM) d;=RM-MS a2
1 3/20/98 | 1700 237 249.36 -12.36 165
2 3/20/98 | 1848 244 259.83 -15.83 250
3 3/23/98 | 1030 250 265 -15 225
4 3/23/98 | 1133 250 263 -13 169
5 3/23/98 | 1330 253 265 -12 144
6 3/23/98 | 1440 248 265 -17 289
7 3/24/98 | 0920 243 264 21 441
8 | 3/24/98 | 1031 236 262 -26 676
9 3/25/98 | 0930 343 360 -17 289
10 | 3/25/98 | 1035 342 357 -15 225
11 3/26/98 | 0905 175 189 -14 196
12 | 3/26/98 | 1010 188 185 3 9
13 3/27/98 | 0910 249 260 -11 121
14 3/27/98 1015 244 267 =23 529

RM =250 3, =210 z, =378
1 1
s

Data Sheet 5.3
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TEST gz.ngdoz DRIFT AND.ZERO DRIFYT <

o109 ety

Run N, Daio Time . Zers Heading Voits . Difference | Calibration Resdiag Vaits Difference
(®) RBefore - After " 4, a2 Befare After a4 a1
0 ———- ——-- --- ———
1 3/20/98| 1700 0 0 "0 oo - 5o Vi .
2 3/23/98 11000 0 0 0 o1 50 4.99 .01 o001
3 3/23/98 | 0100 0 0 ! 0 0 “4.99 5.00 -.01 .0001
4 3/24/98 | 0905 0 0 0 .0 1 s5.00 5.00 0 0
] 3/25/98 { "0900 0 0 0 0 -} s.00 5.01 -.01 .0001
6 3/26/98 | 0825 0 0 0 0 5.0 5.01 0. 0
7 3/27/98 I 08as 0 0 0 5.01 0 0~
! =0 Jxg2= 0 Zd,= -.01 f¥di= .0003
g=. 0 @=-.001
sa: 0 sqg: 0069
cce O cce .Ocmh
ZeroDrin; 0 . Span Drift: 0,148

———

Data Skeet 5.4

HNF-SD-W320-ATR-012
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ATTACHMENT B

COLD TEST PROCESS VENTILATION SYSTEM CONFIGURATION

p
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ATTACHMENT C

" PRESSURE DECAY LEAKAGE RATE TEST - EXHAUST SKID
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Leak Testing of Installed Exhaust Skid

Al FY/ . : '
1.\/.,\ CLOSE inlet vaive HV-13654and opent Outled valve }/(A /3455,
) # 189
2. VERIFY drain valve HV-136136 is CLOSED.
3. VERIFY drain valve HV-136122 is CLOSED.
4. _VERIFY drain valve HV-136125 is CLOSED.
5. ) VERIFY drain valve HV-136127 is CLOSED.
6. R_EMOVE flex connector from fan outlet and blank off fan outlet.
7. INSTALL calibrated pressure indicating device accurate to 0.1in H0 in first filter
test port. . '
8. INSTALL calibrated temperature indicating device accurate to +0.5 °F in second filter test
port.
9. CONNECT a calibrated vacuum source (with safety relief mechanism, isolation va;ive, and

flow control device) to third filter test port.

10. ISOLATE LG-1361, -1362, -1363, -1364 and PDISH-13618, -13619, and -1 3620.

1. START vacuum source until a test pressure of -50.0 in H,0 is achieved. Maintain test
pressure constant untit the temperature inside the exhaust skid remains constant within
$0.5 °F for a minimum of 10 minutes. Close shutoff valve to vacuum source.

12. R_ECORD initial time, pressure, and temperature. Record barometric pressure.

13. RECORD pressure readings once a minute until pressure decays to 75% of the test
pressure, or for a maximum of 15 minutes.

Time - Pressure, in H0' - Time Pressure, in H,0
Start Time-ja10| ‘50- © | 8min-, =9, |
1 min- 48.4 9 min- 379
2 min- 410 10 min- 920 31
3 min- 45.( 11 min- A ’
4'min-’ 44..3 12 rhin-
5 min- 43,0 13 min-
6 min- ' 4\.0 14 min-
7 min- 40.4 15 min-
Barometric Pressure, in Hg: BP = 794§
initial Temperature, °F: Ti= 5¢6.3
Final Temperature, °F. Tf = 5&7 2 . <
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14.
15.

- 16.

17.

18.
19.
20.

21.

22.

23.

23.

RECORD final time, pressure, and temperature.

CALCULATE the leak rate using Data Sheet #1.

IF the calculated leak rate is less than 10 SCFM, then RECORD “PASS” on Data
i?eet #1 and proceed to Step 17. Otherwise, RECORD “RETEST” on Data Sheet
IF a retest is needed, then PERFORM the following:

a. DISCONNECT vacuum source.

b. CONNECT a pressure source (with safety relief mechanism, isolation
valve, and flow control device) to third filter test port.

c. PRESSURIZE the test boundary to a pressure adequate to locate leaks
(not to exceed +50 in H,0). B :

d. With test boundary under pressure, apply bubble solution to LOCATE
leaks.

e. RELIEVE pressure and REPAIR leaks. DISCONNECT pressure source.:

f. REPEAT Steps 9 through 15 using a new table and new data sheets.

RELIEVE vacuum from filter train housing and remove vacuum source.
DISCONNECT the test equipment.

REINSTALL the filter test port plugs.
Close  EBea B 789 :
i and isolation valves for LG-1361, -1362, -1363, -1364

nd PDISH-12618, -13619, and -13620.
SuriaT VAIrE Hv.13655

REMOVE blank from fan outlet and REINSTALL flex connection to fan outlet.

Test Director SHALL VERIFY that leak testing of installed exhaust skid is complete
by signing below. ’

D c?ég&,?// 3te )18

Test Difector Signature Date

Acceptance Inspector SHALL VERIEY that leak testing of installed exhaust skid is
complete by signing below.

NAlell oll) 3o frs

Adceptanc# Inspector S$Hanature Date

ANF-SD-W320-ATR-012
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DATA SHEET #1: LEAK RATE CALCULATION
(This page may be reproduced as necessary)

GIVEN
1. Test Volume V = 86.4 f*
2. GasConstant R =53.35 (ft1b/lb°R)
RECORDED TEST DATA
1. At= 9%3 minutes
2. Convert °F to °R :
ti= Sb. 3. F+as0=_51k. 3 R
Tf = 56,2 oF+460=__ 7152 °R
3. Convert P (in H,0) to P (Ibrft?)
pi=__50 in H,0 x 5.204 = 2002 _ibiie
5= 37.5  inHox5204= 195, 1S” bt
4 Convert BP (in Hg) to BP (ib/ft)
gp= 29 Y1 inHgx70.73=ZeB0. /473 b/ft?

5. Convert gage pressure to absolute pressure
Pi(abs) (Ib/ft?) = Pi (Ib/ft?) + BP (brft?)
' Pi(abs) = 2080 « /673 Ibift’ + Zio. T it = 230 . 3673 b2
Pf(abs) (Ib/ft?) = Pf (lb)ftz) + BP (Ib/t?)
Pf(abs) = 2080./ 693 1b/it* + 19515 wie= 2275.3173 piie
6. Leak Rate

Q=(Pi(abs) _Ef(_;f_Sl)( 14

i Nilndt A ______—-——)
Ti R-AH(0.075/bIt?)

Q=_.2074 _ sCFM

Allowable leak rate: 10 SCFM

HNF-SD-W320-ATR-012
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AWORK PACKAGE 2E-98-00590

241.G-106 EXHAUST STACK 296-C-6
"168-HOUR AIR FLOW TEST -

DATA SHEETS TEST NO. _|

ANY YRoBLEms CALL

Tovn Wrickt (MO () 544 - K55
s Dan Sreakounp (Snegr) |
3713~ 441

2 weady (Planner)

Gonf Cernmel (€ €.o0) 3515
Vv WUGERY 3 alR2A-
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241-C~106 TANK EXHAUSTEk STACK 296-C-6 .. - : g AIR FLOW TEST # /_
168-HOUR AIR FLOW TEST DATA SHEETS - PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA
GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
. 645 ft grade elevation (ref)

Flow Test Pofts: FTP F, G; 1" pipe w/cap; 8'-11" above grade

Scaffolding: Work platform installed on skid
Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable: 180 std cfm
@ 19 in. wg to 360 std cfm @ 42 in. wg).
REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid. .

A flagman is required for vehicle movement within the Tank Farm. Only
_vehicles meeting the requirements of HNF-1P-1266 AC 5.16 are permitted within
the tank farms. )

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR—012
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AIR FLOW TEST #

241-C-106 TANK EXHAUSTEKI!TACK 296-C-6

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1- .
STEP 1.0 _ ' INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER '
1.1 Flow Instrument Type MICLo Equipment Number '*5

Instrument Code Number_]CI,;,Am_m‘w7 Instrument Code Numb%?zwz-oos-

Cal Due Date 9. 1<-94 Cal Due Date - 1-93

ADDITIONAL INSTRUMENT CALIBRATION DATA

1.2

COMMENTS:

Initials/Date TR 3-20-9%

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE!S'TACK 296-C-6

AIR FLOW TEST #

| 168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 v .
STEP 2.0 N BAROMETRIC PRESSURE READING
2.1 ~ Hanford Weather Forecaster (373-2716)
Location Station | Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
2.2 200 East 6 680 oy | o P
23 o Y I 29.15 (Py)
COMMENTS:
STEP 3.0 ‘ ' INSTALLED INSTRUMENT READINGS -
3.1 Operating exhaust fan: FN-1362
Instrument ) Location - Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
FI-13627A ~ Cabinet QSD (SCFM)
Instrument calibration sticker current? @ NO
Instrument in proper working condition?- @ NO
.3.3 COMMENTS:
STEP 4.0 : PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. Wg) for 15 sec.] .
) FA
Impact Pressure _ / static Pressure _ it
4.3 '
4.6 COMMENTS::

% Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and énter
average instrument reading.

_ Initials/Date ﬁ 3-20-99
HNF-SD-W320-ATR—012 ) ‘
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‘ : AIR FLOW TEST #

241-C-106 TANK EXHAUSTEK STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11

STACK 296-C-6
MEASUREMENT FLOW TEST PORY
Humidity F
Static Pressure F
Temperature * F, G
Velocity Pressure F, G
Stack Diameter: 6.056 in. (i.d.)
Stack Area: 0.2006 sq ft T.L_’
Port Elevation: 654 ft .
. . R, o
BETA/GAMMA SAMPLE
PROBE ENCLOSURE ~\“"“‘--\_~_\
I b
3
-]
RECORD FILTER SAMPLE
PROBE ENCLOSURE \ L
' H b
t_:
FTP—F
OPP. SIDE
b
FTP—G ?
EXHAUST FAN
FN—-1362
¥
-+
EL 645’
H-2-818585
TF155P1.01

) Fiaure 1. 241-C 106 Stack 296-C-6 Air Flow Test Ports.
‘NF-SD-W320-ATR-012
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241-C-~106 TANK EXHAUSTE

4 TACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

. AIR FLOW TEST #

PAGE 5 of 11

DATA SHEET 3

STEP 5.0 "STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: 11% (RH) RETEST «¢1F ReaUIRED)
Static Pressure: .09 (Py) (P
Traverse Temp. Velocity Velocity
Points*
(in.) ts vp Fpi#* vp EPME®
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
2 | 19 o9 | 5 a8
7/8 L3 089 195~
5.1 1\ 3/8 54 A 1304
5.2 2 % 073 1082,
5.3 4 L3 050 8¢
5.4 4 5/8 A _.0%9 125~
cg | L% L3 1394
: 5 172 A 073 102
TEST PORT G
172 A I3 136
7/8 L% U306 1477
9.1 13/8 (% 121 /393
9.4 2 [N 05~ 122§
‘ 4 % - /D3 1288
45/8 by DLO 981
51/8 A OLd | 1013
51/2 1% Y oen| 13872 )
TOTAL ts [~ /0%(/ TOTAL FPM { 19473 TOTAL FPM

* Traverse points are measured relative to 1nterna1 diameter (1 d.); none may be
located within 0.5 in.

** EpM = 4005 VP

Revision 0
Jage 139
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241—C—-106 TANK EXHAUSTE&?ACK 296-C-6

168-HOUR AIR FLOW TEST DATA SHEETS

. AIR FLOW TEST #

PAGE 6 of 11

DATA SHEET 4

STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P % £ 5%); FAIL = P > £ 50 .
P [l il - uy ) s _ny 1x100=_ 0O % FAIL"
6.1 : VPl VP2 VP1 ; o .
6.3 :
6.4 1f P > £ 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
[oa]] Epgineer wWill determine acceptability of pitot tube performance.
COMMENTS: o
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
N { Reading 2 3-.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec. ] . - o
L e i /,FAILY
‘ Impact: Pressure o~ . .Static Pressure ™ - | oL
.7;1- ] - - N N . N
7.2 COMMENTS: :
STEP 9.0 STACK AIR FLOW CALCUL_ATIONS
9.1 | Total ts = tet + te2 + ts3 + ... ’ tectetaty o (she 3
C9.2 Average ts = Total ts + 16 toove)
9.3 V'e1oc1'ty (FPM ) = 4005 VP
5.4 | Totan PPl - FoU: + FPle + FPMs + ... FPMcotay | /?WE;'“ »
9.5 Average FPM = Total FPM*+ 16 - . fpmeavey - 277
9.6 Total CFM = Average FPM X 0.2006 sq ft cfmctotaly 'gz,u/

Initials/Date T_3-20 -3¢

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUST!!' STACK 296~C-6

. AIR FLOW TEST # 1-

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Prg standard absolute pressure, in. Hg 29.92
P, Absolute stack gas pressure, in. Hg: ’
P, = P, + (P, + 13.6) 27.76
. - Sht 2
Py Barometric pressure at test port, in. Hg 29,08
Py Stack static pressure, in. wg Z D9 GRS
Average absolute stack temperature, °R
T
s@ave) TS(avg) =460 + ts(avg) 528
- - p G5y
Tocave) Average stack gas temperature, F g 8
Molecular weight stack gas, wet, 1b/ib-mole:
M M, = 29(1=B,;) + 18B, 25, G2

CALCULATION (Q.4) e

207 (¢,2009/279—L»

goli—~ ¢,oe[> B35 ‘/9/¢,9e)

26 /£
N B S A —
9&3’(2&?3)

Y2235
= 23721
lz" =2 377 dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;) ’
D; = Qgq — (FI-1)
Eq. Input Description Value .
Qgq Avg stack gas dry volumetric flow rate, dscfm 2327 he 5
FI-1 Stack massflow reading, scfm 2 50 e
CALCULATION (D;)
>7 — z 50 = -/ 7. 86
ﬁ = _,7.86scfm|

ANF-SD-W320-ATR-012
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[ 241-C-106 TANK EXHAUSTE!I!TACK 296-C-6 | AIR FLOW TEST # A

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11

DATA SHEET 6 .

STEP 10

" DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

10.1 complete, and legible.
10.2 .
= M T 4
V&B Review (print name) Signature e Date
Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:
102 £ M A
System configuration i Z L0 _ 7-6-9%
restored: Facility PIC éj' Date
w4 v/ # w/4
Work Request Number Work Requést Number Date ¢
Facility PIC forward data sheet package .to Environmental Engineer for
: air flow test calculations & data analysis (Env. Engr. sign when
10.5 complete & return data sheets to planner, Bill Woody 373-4471):
-(“kﬁM(‘k’ﬂMME/ﬂm)‘/\a/\’\/ ‘-5’\23“?2
Cog. FAgr. (print name) Signatﬁre Date
COMMENTS:: '

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE! STACK 296-C-6

AIR FLOW TEST # 1

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of ‘11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = K Cp TP sy 5| ~20200
PSMS
AVERAGE -STACK GAS DRY VOLUMETRIC FLOW RATE (Q.4)
T, P
0., = 60(1-B,)V,A s‘d)( s)
sd ( ws) 8 (Tg(avg) Pstd
T, P
= 60(1-B,) K,Cp (VVP) e A '5“) _
( WS) ® P( e (Pscd Ts(avg) Ms
Eq. Input Description Value
Bs Stack gas water vapor:
_ [ RH\ [ Pus ;
5. - (22 (%) 4. 00G
R - <Shr'3>
RH Stack relative humidity, percent R %
P Vapor pressure of H,0 at temperature t .., &. 67065
Pitot tube constant:
Ko N 85.49
85.49 ft (1b) (in. Hg) K
sec | (Ib-mole) °R (in. H0)
Cp Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg:
J/VP
V7P (/TP ayg = FDMyq * 4005 #.vo0n 9
} [3
FPMavgy Average stack gas velocity, ft/min J L e
A Cross-sectional stack area, ft? 0.2006
Teta Standard absolute temperature, °R 528

HNF-SD-W320-ATR-012
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[241—C-106 TANK EXHAUSTE!I!TACK 296-C-6 : ’ AIR FLOW TEST 21

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN | DATE |  TIME Qe D (D;)?

1

1| 32092] S0ofml 237 ~ 12,86 ES

10

11

12

13

14

SUM = RUNL + RUNZ + ... g @) =02

AVG = SUM = 14 G

COG Engr Initials/Date: QW& /> ~< 3~ ;g
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241-C-106 TANK EXHAUSTE!I STACK 296-C-6 AIR FLOW TEST # 1

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)
95% CONFIDENCE COEFFICIENT (CC) ,
2
(D)2 - (D)
cc=2.160 14
13 x 14
Eq. Input | ' Description Value
z(Di)2 Sum of 14 squared flow rate differences
ID; Sum of 14 flow rate differences
CALCULATION (CC)
cC =
PERCENT REL_ATIVE ACCURACY (RA)
Ra = szzsc_} X 100
Osa
Ds] Abosolute average flow rate difference
Qea Average reference flow rate
CALCULATION (RA)
RA = %
168-HOUR AIR FLOW TEST RESULTS _
PASS = RA < 10% ) FAIL = RA > 10% _PASS / FAIL
HNF-SD-W320-ATR-012
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“WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
"168-HOUR AIR FLOW TEST -

DATA SHEETS TEST NO. _2

AM?’A PRoBLEMS CALL !
| Town Wright (‘,’\d (e) 544 - R85
 Donshenont G)
2 wooty (Plamner) 313~ 1
WEN EW@ 373~ 5115

Tom WopedT - 3

C;v/q/ Cffwmm&

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTEK STACK 296-C-6... . .- .
168-HOUR AIR FLOW TEST DATA SHEETS - PAGE 1 of 11

AIR FLOW TEST #2L .

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
: ] . 645 ft grade elevation (ref) :
Flow Test Pofts: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform instailed on skid
Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable: 180 std cfm

@ 19 in. wg to 360 std cfm @ 42 in. wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid. )

A flagman is required for vehicle movement within the Tank Farm. Only

.vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within

the tank farms.

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6

© AIR FLOW TEST #

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 N Flow Instrument Type MTCAO Equipment Number - ?5
Instrument Code Number.*,ﬁq‘ 19:09-601 Instrumgnt Code Numb%r}?-z.‘bo;-mj -
[« . C t
al Due Date 8.15-9¢ al Due Date 1295
ADDITIONAL INSTRUMENT CALIBRATION DATA
1.2

COMMENTS:

Initia]s/Date“"W .3-20-98

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE’STACK 296-C-6 AIR FLOW TEST #
168-HOUR AIR FLOW TEST DATA. SHEETS PAGE 3 of 11
DATA SHEET 2 ' .
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station | Elevation Time of Barometric Pressure
’ Number (ft) Reading (in. Hg)
2.2 : . .
2.2 200 East 6 680 6 g&/p 29.12 (P,)
COMMENTS: )
STEP 3.0 . . INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument Location - Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
: FI-13627A Cabinet = 2060 (scr)
Instrument calibration sticker currént? YES NO
Instrument in proper working condition?- @:i) NO
03.3 COMMENTS: '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.]
) ) ‘I!!’ FAIL
Impact Pressure / Static Pressure 7’
4.3 -
4.6 COMMENTS:

% Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date 1?{ 3-20\4$
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241-C-106 TANK EXHAUSTER STACK 296-C-6 : AIR FLOW TEST #
168-HOUR AIR FLOW TEST DATA SHEETS . ‘ , PAGE 4 of 11

STACK 296~C-6
" MEASUREMENT FLOW TEST PORT
Humidity F
Static Pressure F
Temperature ~ F, G
Velocity Pressure | F, G
Stock Diometer: 6.056 in. (i.d.)
Stack Area: 0.2006 sq ft 17
Port Elevation: - 654 ft
; - . o jeo
BETA/GAMMA SAMPLE
PROBE ENCLOSURE _\““‘--_~_\_
T b
i
. ©
RECORD FILTER SAMPLE
PROBE ENCLOSURE —‘\“‘-\\\\\\\\
1)
. t_:
FTP—F
OPP. SIOE
b
FTP—-G g
. -
EXHAUST FAN
FN—-1362
I
-
EL 645"
H=2-318585
TF185P1.01

Fiqure 1. 241-C 106 Stack 296-C-6 Air Flow Test Ports.

INF-SD-W320-ATR-012
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-[241—C—106 TANK EXHAUSTER STACK 296-C-6

I AIR FLOW TEST #

168-HOUR AIR FLOW TEST DATA SHEETS : PAGE 5 of 11
DATA SHEET 3 ) .
STEP' 5.0 'STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: 27%, (RH) RETEST «1F Reauiren)
Static Pressure: .09 (Py) (Py)
Traverse Temp. Velocity Velocity
Points* -
(in.) ts VP FPMxx VP FpMe*
(°F) (in. wg) (ft/min) | (in. wg) (ft/min)
e | 59 | .Y 1292
7/8 SG° 097 1297
5.1 138 | 55 | 096 | 124/
5.2 2 99 092 | 125
5.3 4 g9° 080 | 1133
54 458 | §9° 070 10
- 51/8 | §9° | e 1364
C 5172 5?0 118 1374
TEST PORT G
RV RS A K 1472
7/8 $3° 12l | 1922
9.1 13/8 Y0 2l /393
9.4 2 5° . 088 119%
4 $3° _060 98/
458 - ¢9° . 0S2 913
518 | 599 | . 045 | /22y
S 512 {7 v B a '/322 ety |,
TOTAL ts | gy TOTAL FPH | 98¢ TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
Tocated within 0.5 in. of stack walls. : : :

** £py = 4005 VP

Tiin +nct comnlotads LG/ Pm Initials/Date 7 3-200-9%8
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241-C-106 TANK EXHAUSTER STACK 296-C-6

I AIR FLOW TEST #

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
| DATA SHEET 4 - e
STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P £ £ 5%); FAIL = P > % 5%) . -
b o [( w0 - 0% )+ opf 1x100= ) % | ERSSIFAIL
6.1 . i VP1 vp2 VP1 ’
6.3 :
6.4 1f P >+ 5% AND VP1 < 0. 04 in. wg, air flow retest is NOT required;
€oG Engmeer "will determine acceptability of - pltot tube performance.
COMMENTS: ;
STEP 7.0 POST-TEST PRESSURE LEAK CHECK

[ Reading 2 3 Q in. Hg and stable (t 0.2 in. wg) for 15 sec. ]

Impact Pressure / Stat1c Pressure _¢/___
T COMMENTS:
STEP 9.0 _ STACK AIR FLOW CALCULATIONS
9.1 | Total ts = tet + ts2 + tes + ... teceotat) q,/f’“ 3
. 9.2 Average ts = Total ts + 16 Tscavey 5
93 Velocity (FPM) = 4005 VT
(9.4 | Total FPH - FoM ¢ PPN ¢ FPIS + ... FPMceotat) 1499 g
9.5 Average FPM =-Total FPM"+ 16 ) fpmeavg) 1245
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmctotal)

249
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241-C-106 TANK EXHAUST!! STACK 296-C-6

-

AIR FLOW TEST # 2.

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET § (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Psia Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
P, = P, + (P, + 13.6) 27,732
- X Ght 2
Py Barometric pressure at test port, in. Hg 29 /2
s ‘ (Sht 3)
Py Stack static pressure, in. wg & o 9
Average absolute stack temperature, °R
T
s(ave) Ts(avg) = 460 + ts(avg) S/ 7
tocaver Average stack gas temperature, °F s7 Ghe ®
Molecular weight stack gas, wet, 1b/1b-mole: )
M M, = 29(1-B,) *+ 18B,, 2 8.72

50(/—%006)573.5@/@99)% (d2006) S

CALCULATION (Q.4) .

y 294733
B

Taos : 24,42
= 29Y.r7
Ds" =2 Y'Y dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;)
D; = Q.4 ~ (FI-1)
Eq. Input ) Description Value
Qg Avg stack gas dry volumetric flow rate, dscfm | 2 ¢ 14 ohe
FI-1 Stack massflow reading, scfm 260 ot s
CALCULATION (D;)
LY TE = e 8
ﬁ ==/ 23 scfm
HNF-SD-W320-ATR-012 ,
COG Engr Initials/Date: Cooe [ 5-23-53
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241-C-106 TANK EXHAUSTE! STACK 286-C-6
168-HOUR AIR FLOW TEST DATA SHEETS ) PAGE 9 of 11

@

AIR FLOW TEST # L

DATA SHEET 6 .

STEP 10

DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,
complete, and

legible.
7 @waz/z; >7 Wy A

V&B Review (print gn&tn Date

10.3

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

System configuration . T-6-9%
restored: Facility PIC Date

NA N N/

Work Request Number Work Request Number Date

10.5

Facility PIC forward data sheet package to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
complete & return data sheets to Planner, Bill Woody 373-4471):

éa// //I(b"'w;«:mt’/ /&’M%Cm 7 B‘\Z}—.;{

Cog. Ergr. (print name) Signa{ure Date

COMMENTS:

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET -
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = Ky Gy TRy || o
PSMS
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Q.4)
T P
O., = 60(1-B VA “d)( s)
=d ( WS) g [T_s(avg) Pstd
= - Tsea) | __Bs
= 60(1-B,g) KpCp VVP)ayy A (Psm) T I,
Eq. Input Description Value
B,s Stack gas water vapor:
- [RE\ ( Pus
Bus (100)(195) # ook
3
RH _Stack relative humidity, percent ) % ohes
P Vapor pressure of H,0 at temperature t .., ¢, S03262
Pitot tube constant:
Ko . 85.49
85.49 ft (1b) (in. Hg) 2 :
**7 "sec {(Ib-mole) °R (in. H;0)
Cp Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg:
P
WTP)ave V7Blayy = LPM(avg *+ 4005 ¢, 270%
fPMeavgy Average stack gas velocity, ft/min )72 93 Ghef
A Cross—sectional stack area, ft 0.2006
Teeg ‘| Standard absolute temperature, °R 528

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C~6
168-HOUR AIR FLOW TEST DATA SHEETS

.-

AIR FLOW TEST # &
PAGE 10 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN

DATE

TIME

Qsd

D.

1

(0;)?

3~20-9%

503 P

235

~ /7. 56

/65

3~20-~4%

4. 938 Paq

2 9Y

-~,5,83

2 SS9

10

11

i2

13

14

SUM

RUN1 + RUN2 + ...

(Mg )

(™)

AVG

= SUM + 14

(asd)

ANF-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTE! STACK 296-C-6

168-HOUR AIR FLOW TEST DATA SHEETS

Ag‘l'

AIR FLOW TEST # o
PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

» (D)% - <2Di)2 .
* 14

cC =2.160
13 x 14

Eq. Input | ’ Description

Value

%(D;)? Sum of 14 squared flow rate differences

ID; sum of 14 flow rate differences

CALCULATION (CC)

PERCENT RELATIVE ACCURACY (RA)

D,| + cC

sd

RA = x 100

Abosolute average flow rate difference

Qsa Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA> 10%

. PASS / FAIL

HNF-SD-W320-ATR-~012
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
“168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. 3

HNF-SD-W320-ATR-012

Revision 0
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.' AIR FLOM TEST # 3

241-C-106 TANK EXHAUSTER STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C~6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
. 645 ft grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid
Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable: 180 std cfm

@ 19 in. wg to 360 std cfm @ 42 in. wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid.

A flagman is required for vehicle movement within the Tank Farm. Only
_.vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms. :

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTEK !TACK 296-C-6 AIR FLOW TEST #3

168-HOUR AIR FLOW TEST DATA SHEETS . PAGE 2 of -11
DATA SHEET 1 .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type h/’LYO Equipment Number =~ ¢
Instrument Code Numberﬁ?_ 22 09-cl :}nstrument Cod_e N}‘Q??;;e.p;—ooa
Cal Due Date . 8-)5-58 Cal Due Date -)-5%

ADDITIONAL INSTRUMENT CALIBRATION DATA

1.2

COMMENTS:

Initials/Date % F-RI-5%

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE!I STACK 296-C-6 - AIR FLOW TEST #3
168-HOUR AIR FLOW TEST DATA SHEETS : PAGE 3 of 11

DATA SHEET 2 . ' .
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
gg 200 East 6 680 /0420 2%.%% (P,)
’ COMMENTS:
STEP 3.0 - INSTALLED INSTRUMENT READINGS '
3.1 Operating exhaust fan: EN—1362
Instrument Location Reading*
3.2 v Stack Flow Indicator Stack Mopitom’ng i b5 (FI-1)
FI-13627A Cabinet (SCFM)
Instrument calibration sticker current? ij:) NO
Instrument in proper working condition? (ji?i) NO
3.3 COMMENTS:: '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.] <:::::::/:>
Impact Pressure ¢ static Pressure __ &~ PSS FAIL
2’:2 COMMENTS: '

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date L& 3-A3-9 ¢
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241-C-106 TANK EXHAUSTER‘TACK 296-C-6

—o

AIR FLOW TEST # 3

H-2-813538%
TF155P1,01

Figure 1.

INF-SD-W320-ATR-012
Revision 0
Page 162

EXHAUST FAN
FN-1362

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296-C—6
MEASUREMENT FLOW TEST PORT
Humidity F
Static Pressure F
Temperature F, G
Velocity Pressure F, G
Stack Diameter: 6,056 in. (i.d.)
Stack Area: 0.2006 sq ft
Port Elevation: 654 ft
o o
BETA/GAMMA SAMPLE :
PROBE ENCLOSURE |
~H b
1
o
RECORD FILTER SAMPLE
PROBE ENCLOSURE —\\“\--~\\-
L
B °
4
FTP—F
oPP, SIDE
b
FTP-G J

EL 645’

4117

241-C 106 Stack 296-C-6 Air Flow Test Ports.
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241-C-106 TANK EXHAUSTE%;ACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # 3
PAGE 5 of 11

DATA SHEET 3

'STACK AIR FLOW MEASUREMENTS

STEP 5.0
TEST PORT F
‘Relative Humidity: ?@ (RH) RETEST (1F REQUIRED)
Static Pressure: 09 (Py) (Py)
Traverse Temp. Velocity Velocity
Points*
(in.) ts VP FPM** VP FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
1/2 Y6 .0%) [20%
/8 Y& vog) 1208
1 13/8 Yo /05 J2 9%
2 2 Yb 076 | qley
.3 4 $6 v« 09/ /20%
4 A58 | b )27 1427
) 518 | yo | 2% | /933
: 5172 4& 2| /390
TEST PORT G
1/2 YA 025 Ile
7/8 %4 WEES 1399
: 1 3/8 Y4 11)3 (346
.4 2 4 & 0?7 J223
4 2%/} L0%5 350
45/8 . Y b 2059 973
5 1/8 44 /20 [337
51/2 Y4 124 D) /Y Jo w1y
TOTAL ts 736 TOTAL FPM{ 2 0 235 TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
located within 0.5 in. of stack walis.

** EpM = 4005 VP

Tilwn +nnt ,camnlatad.

INF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE! STACK 296~C-6 AIR FLOW TEST # 3

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 .
STEP 6.0 : PITOT TUBE PERFORMANCE CHECK
(PAS‘S =P £ % 5%); FAIL=P > 2 5%)
a2 - qad )y 24 Jx100=_ 0O % | ASY/FAIL
6.1 VP1 vp2 VP1
6.3
6.4 1f P > ¢ 5% AND VP1 < 0.04 in. wWg, air flow retest is NOT required;
COG Engineer will determine acceptability of pitot tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stabte (2 0.2 in. wg) for 15 sec. ] i
4& FAIL
Impact Pressure _LL_ Static Pressure v ‘ A
7.1
7.2 COMMENTS:
STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = tst + ts2 + ts3 + ... ts(total) 73Z’Sht »
9.2 Average ts = Total ts + 16 tstave) (7%
9.3 Velocity (FPM ) = 4005 VP
- (sht 3)
9.4 Total FPM = FPMi + FPM2 + FPMz + ... FPMctotat) 20235
9.5 Average FPM = Total FPM + 16 fpmcave) .} ab5
9.6 Total CFM = Average FPM x 0.2006 sq ft cfm(total) . ?\57

Initials/Date Aac. 3-23-9%
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241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST #3

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) -
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v)
v, = Ky Cy (/TP g 5| 2222
PSMS
AVERAGE ‘STACK GAS DRY VOLUMETRIC FLOW RATE (Q.q)
T, P
0., = 60(1-B, VA _ﬂ)(_i)
sd ( ws) 5 (Ts(avg) Pscd
_ - /——') Tscd Ps
- 60(1 Bws) KPCP( VP, avyg A (Pscd) Ts(avg) Ms
Eq. Input Description Value
B,s Stack gas water vapor:
_ [ RE\ [ Pus ;
Bus (100)(195) & 010
R . s tSht 3)
RH Stack relative humidity, percent 9 o OZO )
Pus Vapor pressure of H,0 at temperature t .., . /208
Pitot tube constant: '
Ko . ; 85.49
85.49 ft (Ib) (in. Hg) 3
' sec | (Ib-mole) °R (in. H)0)
Cp Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg: '
P —
V7P avg (V7P avg = FPM(avgy * 4005 E >/ < 7
PN avg) Average stack gas velocity, ft/min /2658 e s
A Cross-sectional stack area, ft? 0.2006
Tea Standard absolute temperature, °R 528

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUST!! STACK 296-C-6

. AIR FLOW TEST #3

Voe> 2 /,é

-7 47.96

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) -
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Peeg Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
P, = P, + (Py * 13.6) 78, &7
Py Barometric pressure at test port, in. Hg 7 2. 8 > Ght &)
Py Stack static pressure, in. wg ¢ 9 Ghe S
Average dbsolute stack temperature, °R
Tecovs) To(avg) = 480 * Cstave Sob
tcaved Average stack gas temperature, °F A ehe
Molecular weight stack gas, wet, 1b/1b-mote:
M, M, = 29(1?3,,5) + 18B,, 28 87
CALCULATION (Qg4)
soli~¢ /J)g5 V54,9%) 12657 (4 70 0) S22 28 2387

) 2887
5‘06(2829)

'T)sd =2 So dscfm

STACK MONITOR FLOW RATE DIFFERENCE (D;)

D; = Qgq - (FI-1)
Eq. Input Description Value
Qg4 Avg stack gas dry volumetric flow rate, dscfm e
FI-1 Stack massflow reading, scfm 2 6 < Rt
CALCULATION (D;)
L 53 —_ 7_4 § — —_ / ‘;—
scfm

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #3
168-HOUR AIR FLOW TEST DATA SHEETS ) PAGE 9 of 11
DATA SHEET 6 .
STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,
complete, and legible.

. //%/'e@é ﬁm T~-78
V&B Review (print name) fature - Date

10.3

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

System configuration ﬁm;‘ 7’(0’98'
restored: Facility PIC Date

MR /A

Work Request Number Work Request Number Date

10.5

Facility PIC forward data sheet package .to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
complete & return data sheets to Planner, Bill Woody 373-4471):

g'a,/ /‘/’(;—\4/-\‘—«&/ A._—,v"’z&_\j } Al(/"ig
Cog. Frgr. (print name) Signatdre Date

COMMENTS

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTFL@TITCK 296-C-6 : _ AIR FLOW TEST #3
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11
ENVIRONHENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN| DATE | TIME 0y D (0,)?
1 | Xezo-99 Si0sPyq| 237 — /2. 8¢ /b s
2 |~vez20-9216°98Pu| 2 Yy 1~ /58> 2 50
3. [2-23-621/0" 50 2SO -5 2 2 5
: :

5

6

7

8

9

10

11

12

13

14

SUM = RUNL + RUN2 + ... e o o
AVG = SUM = 14 a

1 v
€06 Engr Initials/Date: ék(/s 7-25
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Revision 0
Page 168




241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 3
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (cc)

% (D)2 - [————(EDJ')Z] -
* 14

13 x 14

CcC = 2.160

Eq. Input | ' Description Value

% (Dy)? Sum of 14 squared flow rate differences

ID; sum of 14 flow rate differences

CALCULATION (CC)

PERCENT RELATIVE ACCURACY (RA)

RA:[ITi + cC

Qsd

x 100

53] ‘I Abosolute average flow rate difference

Qaa Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA > 10% PASS / FAIL
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
168-HOUR AIR FLOW TEST

4

DATA SHEETS TEST NO.

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE!I!TACK 296-C-6 AIR FLOW TEST # 4

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C~6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
645 fi grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid
Exhaust Fan: ) FN-1362; 230 cfm @ 53°F (variable: 180 std cfm

@ 19 in. wg to 360 std cfm @ 42 in. wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operatfons
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid.

A flagman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms. :

PREREQUISITES

No additional prerequisités.
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241-C-106 TANK EXHAUSTER !TACK 296-C-6 AIR FLOW TEST # 4

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 : .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type , . Equipment Number ~ &
Mieye
d .
Instrument Code N#Q%€3$*09~oo7 Instrument Code §%§22~03~063“
Cal Due Date . $-)5-9% Cal Due Date /3~/-98

ADDITIONAL INSTRUMENT CALIBRATION DATA

1.2

COMMENTS:

Initials/Date ’JQ/V J-23-7%
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241-C-106 TANK EXHAUSTE! !TACK 296-C-6 AIR FLOW TEST # 4~

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 : -
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373—2716)
Location Station E1évation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
2.2 .
2.2 200 East 6 680 /ii3e 219, 9] - A{Py)
COMMENTS:
STEP 3.0 INSTALLED INSTRUMENT READINGS '
3.1 Operating exhaust fan: FN-1362
Instrument Location Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
FI-13627A Cabinet 63 (SCFH)
Instrument calibration sticker current? @ NO
Instrument in proper working condition? @ NO
3.3 COMMENTS:
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.]
‘@ FAIL
Impact Pressure __ £~ Static Pressure 1/
4.3
4.6 COMMENTS:

% Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date ,40/</L J-23-99
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241-C-106 TANK EXHAUSTE!IOTACK 296-C-6 |

AIR FLOW TEST #4

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296-C~-6
MEASUREMENT FLOW TEST PORT
Humidity F
Stotic Pressure F
Temperature ~ F, G
Velocity Pressure F, G
Stack Digmeter: 6,056 in. (i.d.)
Stack Area: 0.2006 sq ft W
Port Elevation: 654 ft
N ” o
BETA/GAMMA SAMPLE
PROGE ENCLOSURE |
H 0
J
@©
RECORD FILTER SAMPLE
PROBE ENCLOSURE —““‘--\-\<\
- 5
3
FTP—F
OPP. SIDE
FTP~G i

EXHAUST FAN
FN-1362

411

EL 645’

H~2-818535
TFi55P1.0%

Figure 1. 241-C 106 Stack 296-C-6 Air Flow Test Ports.
HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # 4
PAGE 5 of 11

DATA SHEET 3

STEP 5.0 'STACK AIR FLOW MEASUREMENTS
‘ TEST PORT F
Relative Humidity: 75; (RH) RETEST (1F REQUIRED)
Static Pressure: 09 (P (Py)
Traverse Temp. Velocity Velocity
Points*
(in.) ts vp FPM** VP FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
T A Y, /202
/8 ¢ L /2] /323
5.1 13/8 A 0%y 1238
5.2 2 y( 09) J20%
5.3 4 v v oy 40
5.4 45/8 Ul b 1364
5.5 A Y6 . 138 14%%
: 51/2 Y )23 1405
TEST PORT G
1z ¢b 120 /432~
/8 $6 ! /1313
9.1 13/8 ¢ g0~ | 1279
9.4 2 $e 105 7 773
4 A (053 92
45/8 vl | 093 ) 22
5 1/8 ¢, | 40 | %19
51/2 Qp 123 wen /¥05 WP
TOTAL ts| . 736 TOTAL FPM| 20242 | TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
located within 0.5 in. of stack walls.

** £pM = 4005 VP

(INF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE! !TACK 296-C-6 AIR FLOW TEST #4

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 .
STEP 6.0 : PITOT TUBE PERFORMANCE CHECK
(PASS = P < & 5%); FAIL = P > £ 5%)
b 123 - 423 y e 2D 1x100-_O | EY/FALL
6.1 VP1 VP2 VP1 ’
6.3
6.4 1f P > & 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer will determine acceptabitity of pito.t tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
{ Reading 2 3.0 in. wg and stable (x 0.2 in. wg) for 15 sec. ]
@ Al
Impact Pressure '/ Static Pressure e /F :
7.1 '
7.2 COMMENTS:
STEP 8.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = tst + ts2 + ts3 + ... ts(total) 73 ((csht »
9.2 Average ts = Total ts + 16 tscavg) . é
9.3 Velocity (FPM ) = 4005 VP
9.4 Total FPM = FPM1 + FPM2 + FPM3 + ... FPMctotald 202‘4
9.5 Average FPM = Total FPM + 16 fpmcave /&65
9.6 Total CFM = Average FPM x 0.2006 sq ft cfimctotaly 25?1

Initials/Date L 3-23-9¢
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241-C-106 TANK EXHAUSTER STACK 296-C-6 . AIR FLOW TEST #4

168~HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) v
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = K,Cp (TP g o 2222
PSMS
AVERAGE ‘STACK GAS DRY VOLUMETRIC FLOW RATE (Q.4)
T P
0., = 60(1-B,)V,A __SE_)(__S)
s ( WS) s (Ts(avg) Pscd
= - Toea) | ___Ps
= 60(1-B,q) KpCp VVPayg A (PM) T T,
Eq. Input Description Value
B Stack gas water vapor:
_ [ RH\ [ Pus
Bus (100)(135) g g0
. s 1s (Sht 3)
RH Stack relative humidity, percent g s 0%
P Vapor pressure of H,0 at temperature t .., ¢ . 3/205
Pitot tube constant:
K, . 85.49
85.49 rt (I1b) (in. Hg) 3
. ) sec | (Ib-mole) °R (in. H,0)
C, Pitot tube coefficient, standard 0.99
) Average of velocity pressure sqrt, in. wg: '
P, —
VVlavg TPlag = LDM(aygy * 4005 BV
. . (Sht 4)
PM avey Average stack gas velocity, ft/min )26
A Cross-sectional stack area, ft2 0.2006
Terq ‘| Standard absolute temperature, °R 528
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241-C-106 TANK EXHAUST!STACK 296-C-6

—@

AIR FLOW TEST # 4~

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5§ (Sheet 2 of 2) ,
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Peed Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
P, = Py + (P, + 13.6) 28 7%
. . (Sht 2)
Py Barometric pressure at test port, in. Hg v £ 4/
- - Sht 3
Pq Stack static pressure, in. wg ¢, 0§
Average absolute stack temperature, °R
Ts(avg) Ts(avg) =460 + ts(avg) SO é
tocave Average stack gas temperature, °F A GRS
Molecular weight stack gas, wet, 1b/Tb-mole:
M M, = 29(1-B,;) + 18B,, 28 87
CALCULATION (Qy4)
- ) st ¥ 2 £.92
ol / ~d. b13)ES. YA bvs) 1265 ’ )
Col1 9. 405) 85 45hs3) 1265 (2000 = )mman
yo0s : }
<299 77
[04= 250 dscim
STACK MONITOR FLOW RATE DIFFERENCE (D;) '
D; = Qg9 — (FI-1)
Eq. Input Description Value
Qgy Avg stack gas dry volumetric flow rate, dscfm 7 ;b ohe 3
FI-1 Stack massflow reading, scfm 262 ne
CALCULATION (D;)
250~26% = _ /3
IDi = -/ scfm
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241-C-106 TANK EXHAUSTER !TACK 296-C-6 AIR FLOW TEST # 4
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11

DATA SHEET 6 ' .

STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

. complete, and legible.
10.2 ) .
j@ﬁ/@r_@w 7194
V&B Review (print name) Signature ~ Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 : . <
System configuration %QMW%/ 7--98
restored: ’ Facility PIC 2/ Date
N/ N/A N/
Work Request Number Work Request Number Date

Facility PIC forward data sheet package to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 completé & return data sheets to Planner, Bill Wood 373-4471):

§ar b2 G /| B 20 Co 2-29-43 -

Cog. Engr. (print name) Signature Date

COMMENTS:
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241-C-106 TANK EXHAUSTE!!TITCK 296-C-6 AIR FLOW TEST #4
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11
ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN DATE |  TIME 0y D, (0,)?
1 1 5~20-92 ST /iy 2% -r2.8¢ /é <
2 | >19-9F) 698 Py A% /5.8 > 259
3 | >~ 9Z|mr 3, P z259 -7 5 225
4 |v22-93 |/ 384pm| 2 SO -2 /69
5

6

7

8

9

10

11

12

13

14

SUM = RUNL + RUNZ2 + ... e o o
AVG = SUM = 14 a

COG Engr Initials/Date:
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241-C-106 TANK EXHAUSTERI!TACK 296-C-6 AIR FLOW TEST #4
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

2
2 (D)2 - (21D4i) ,
cC = 2.160 TR
Eq. Input | ' Description Value
_z:(Di)2 Sum of 14 squared flow rate differences
ZD; Sum of 14 flow rate differences

CALCULATION (CC)

PERCENT RELATIVE ACCURACY (RA)

D;| + ¢cC

Qsd

RA = x 100

IDs] Abosolute average flow rate difference

Qsd Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA > 10% PASS / FAIL
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
.168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. 5

-INF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE%TACK 296-C-6 AIR FLOW TEST # 5
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
, 645 ft grade elevation (ref)

Flow Test Ports: FTP-F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid
Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable: 180 std .cfm
® 19 in. wg to 360 std cfm @ 42 in. wg).
REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

"PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid. : :

A flagman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms.

PREREQUISITES

No additional prerequisites.
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241-C-106 TANK EXHAUSTE%TACK 296-C-6 AIR FLOW TEST #5

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 ' "
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type Mieyo Equipment Number = g
Instrument Code N“"'%E—as—o?—m‘l Instrument Code ;hgn?be’r?l_‘éaﬂ o6z
Cal Due Date . %~/5-9% Cal Due Date /a.~1~9%

ADDITIONAL INSTRUMENT CALIBRATION DATA

1.2

COMMENTS:

Initials/Date M 3-279%
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241-C-106 TANK EXHAUST!?STACK 296-C-6 AIR FLOW TEST # B

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 -
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
gg 200 East | 6 680 (3 25 1L B8 @(Pb)
COMMENTS:
STEP 3.0 ' INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument Location * Reading*
3.2 Stack Filow Indicator Stack Monitoring . (FI-1)
FI-13627A Cabinet R6S (SCFH)
Instrument calibration sticker current? @ NO
Instrument in proper working condition? @ ’ NO
.3.3 COMMENTS: '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (+ 0.2 in. wg) for 15 sec.]
B .‘@ FAIL
Impact Pressure " Static Pressure /
4.3 .
4.6 COMMENTS:

. * Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5}).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading. :

Initials/Date L’K—f F-23-1%
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241-C-106 TANK EXHAUSTE!TACK 296-C-6

AIR FLOW TEST # 5

H-2-81858%5
TF155P1,01

RECORD FILTER SAMPLE
PROBE ENCLOSURE

FTP—F
OPP. SIDE
b
FTP - G 4
EXHAUST FAN
FN-1362
i
-

\ I

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296-C—6
MEASUREMENT FLOW TEST PORT
Humidity F
Static Pressure F
Temperoture - F, G
Velocity Pressure F, G
Stack Diometer: 6.056 in. (i.d.)
Stack Area: 0.2006 sq ft
Port Elevation: 654 ft
L. e
BETA/GAMMA SAMPLE M
PROBE ENCLOSURE |
] o
1
©

.

EL 645' -

Figure 1. 241-C 106 Stack 296-C-6 Air Flow Test Ports.
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TANK EXHAUSTE! STACK 296-C-6

241-C-106 AIR FLOW TEST # 5
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 5 of 11
DATA SHEET 3 -
STEP 5.0 'STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: 274 (RH) RETEST «1F reauirep)
Static Pressure: : .10 (Py) (P
Traverse Temp. Velocity © Velocity
Points*
(in.) Cots VP FPM** vp FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
1/2 47 5 1358
7/8 Y 0] 1273
5.1 13/8 47 <076 /704
5.2 2 47 07% | N7
5.3 4 47 Job /304
o4 458 | 47 103 | s2es
- 51/8 47 Ja~ | 7399
- S12 | 47 075 | 1097
TEST PORT G
1/2 47 QIS (340
/8 47 17 (370
9.1 13/8 47 AT [43%
9.4 2 77 v1ze | (3%7
4 47 12~ |340
158 | 47 o062 | 997
> 1/8 47 179 (385~
51/2 H7 J15 P 1359 )
TOTAL ts 752 TOTAL FPM} 2055/ TOTAL FPM
* Traverse points are measured relative to internal diameter (i.d.); none may be
Tocated within 0.5 in. of stack walls.
** £pM = 4005 VP

Py

INF -SD-W320-ATR-0 12
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241-C-106 TANK EXHAUSTER !TACK 296-C-6 AIR FLOW TEST # 5

168-HOUR AIR FLOW TEST DATA SHEETS : PAGE 6 of 11
DATA SHEET 4 .
STEP 6.0 : PITOT TUBE PERFORMANCE CHECK
(PASS = P £ ¢ 5%); FAIL = P > & 5%)
P=[( S - _fIS Y+ iS5 1x100=_0O % Q’@S/FAIL
6.1 VPl VP2 VP1 ‘
6.3
6.4 If P > 2 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer will determine acceptability of pitot tube performance.
COMMENTS::
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading = 3.0 in. wg and stable (£ 0.2 in. wg) for 15 sec. ]
SS/FAIL
Impact Pressure ¢~ static Pressure / A
7.1
7.2 COMMENTS:
STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = ts1 + ts2 + ts3 + ... tsctotaly 7_5';2“ »
9.2 Average ts = Total ts + 16 ts(ave) ?t
9.3 Velocity (FPM ) = 4005 (VP
9.4 Total 'FPM = FPM1 + FPMz + FPMs + ... FPMctotaly 205-5' /
9.5 Average FPM = Total FPM + 16 fpmcavay 12.8Y
9.6 Total CFM =.Average FPM x 0.2006 sq ft cfmcrotaly 258

Initials/Date L4 T -2 3-F8
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241-C-106 TANK EXHAUST!?STACK 296-C-6 AIR FLOW TEST # 5

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = K,y (/VB)y | it
P.M,
AVERAGE -STACK GAS DRY VOLUMETRIC FLOW RATE (Q4)
T, P
Q., = 60(1-B, )V, A 5“)( S)
d ( VS) ® (Ts(avg) Pstd
_ - Tscd Ps
= 60(1-Bys) K,C, WVP,yy A ( Pstd) Too T,
Eq. Input Description Value
B Stack gas water vapor:
= RH PWS
BWS_(lOO)(PS) & ol
. o rs (Sht 3)
RH Stack relative humidity, percent T Z
P.s Vapor pressure of H,0 at temperature ity .., b2 Yoy
Pitot tube constant:
Ko N 85.49
85.49 ft (1b) (in. Hg) 3
) sec | (Ib-mole) °R (in. H,0)
¢, Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg:
P (
VVB) arg VVP)avg = Mgy + 4005 # 3206
TP v Average stack gas velocity, ft/min J28Y GheH
A Cross-sectional stack area, ft? ' 0.2006
Teq ‘| Standard absolute temperature, °R 528
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24]1-C-106 TANK

*

EXHAUST*STACK 296-C~-6

AIR FLOW TEST # 5

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Peea Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
P, = B, + (Py = 13.6) 2 & 88
X - Ght )
Py Barometric pressure at test port, in. Hg 28,387
Py Stack static pressure, in. wg '¢/ /o e
Average absolute stack temperature, °R
T
s(av) Ts(avg) = 460 + ts(avg) S07
o P TSR %Y
Totavay Average stack gas temperature, °F i
Molecular weight stack gas, wet, 1b/1b-mole:
M M, = 29(1-B,;) *+ 18B,, 28 8 8

CALCULATION (Q.4)
52

Coli~do0)8345(Yg) 1087 Cpg) 512 | _£EEZ
4 s 26.62 ) o253

25 >y ‘
< ¢ {Qsd =253 dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;)
D; = Qg - (FI-1)
Eq. Input Description Value
Qgq Avg stack gas dry volumetric flow rate, dscfm 2 s2 (she
FI-1 Stack massfiow reading, scfm 265 (_Sht 2
' CALCULATION (D;)
25> - 265 = 2
,[D,. = -2 scfm
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 5
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11

DATA SHEET 6 .

STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

10.1 complete, and legible.
i |\ et et f

VB Review (print name¥—Signature Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 . -

System configuration . ’7—@—98’
restored: Facility PIC ¢/ Date

N/A N/a
Work Request Number Work Request Number Date

Facility PIC forward data sheet package.to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 complete & return data sheets to Planner, Bill Woody 373-4471):

Ey terComenens /2l D Sersg

Cog. Engr. (print name) Signature Date

COMMENTS:
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241-C-106 TANK EXHAUSTB’STACK 296-C-6 : AIR FLOW TEST #5
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11
ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN |  DATE |  TIME 0y D, (D,)?
1 %-20-42 S‘folof;,, 2 27 ' - r2.8¢ /é5
2 |n-20-77| 6.Y3p4 2 gy 1 —75.8> 259
301723298 | /o 20810 2359 -5 225
4 |>-23-58 13894 252 ~/3 /67
5 {b~22-93 |/ 3230 2 S - /2 aed
6

7

8

9

10

11

12

13

14

SUM = RUNI + RUNZ + ... 5, o 20
AVG = SUM + 14 .

€06 Engr Initials/Date: évw/lf -5
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241-C-106 TANK EXHAUSTER !TACK 296-C-6 AIR FLOW TEST #5
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

A2
5 (g - [E25°].
CC =2.160 13 % 14
Eq. Input | ' Description Value
‘B(D;)? Sum of 14 squared flow rate differences
ZD; Sum of 14 flow rate differences

CALCULATION (CC)

cC =

PERCENT RELATIVE ACCURACY (RA)

D,| + cC

sd

RA = x 100

oy Abosolute average flow rate difference

Qsa’ Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA > 10% PASS / FAIL
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
.168-HOUR AIR FLOW TEST

G

DATA SHEETS TEST NO.
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241-C-106 TANK EXHAUSTE&TACK 296-C-6 AIR FLOW TEST # &
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
7 645 ft grade elevation (ref)

Flow Test Ports} FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: : Work platform installed on skid
Exhaust Fan: - FN-1362; 230 cfm @ 53°F (variable: 180 std cfm
@ 19 in. wg to 360 std cfm @ 42 in. wg).
REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work p]atform instalied on
exhauster skid.

A f]agman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are perm]tted within
the tank farms.

PREREQUISITES

Mo additional prerequisites.
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # &
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 ’
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
.1 . i i
1 Flow Instrument Type M v Equ1pment Number 5
Instrument Code Ng)mé);}:gg_of_oo7 Instrument Code r%uggg_ra’\_oa ~003
Cal Due Date Z-15 —c(-q Cal Due Date /2~1~5¢

ADDITIONAL INSTRUMENT CALIBRATION DATA

1.2

COMMENTS:

Initials/Date _DLz— L RI-7%
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241-C~106 TANK EXHAUSTE’STACK 296-C-6 AIR FLOW TEST # &

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 -
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
2.2 200 East 6 680 (Py)
2.3 /6‘3 o 28, g? b
COMMENTS:
STEP 3.0 INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument Location Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
FI-13627A Cabinet 265 (scr)
Instrument calibration sticker current? CY_TL@ NO
Instrument in proper working condition? @ NO
.3.3 COMMENTS:
STEP 4.0 . PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.l
FAIL
Impact Pressure I/ Static Pressure (/
4.3
4.6 COMMENTS:

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date /ﬁ’/'\« 2-23-99.
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241-C-106 TANK EXHAUSTE&TACK 296-C-6 . AIR FLOW TEST # G
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11

STACK 296~C—6
MEASUREMENT FLOW TEST PORT
Humidity F
Static Pressure F
Temperature F, G
Velocity Pressure F, G
Stack Diameter: 6.056 in. (i.d.)
Stack Area: 0.2006 sq ft W
Port Elevation: 654 ft
- od
BETA/GAMMA SAMPLE
PROBE ENCLOSURE \
~H S
7
S
RECORD FILTER SAMPLE
~"PROBE ENCLOSURE \ H
™
n ()
J
FTP—F
OPP. SIDE
FTP-G 7
EXHAUST FAN

FN-1362

4=11"

EL 645"

H-2-818535
TF155P1.01

Figure 1. 241-C 106 Stack 296-C-6 Air Flow Test Portis.
INF-SD-W320-ATR-012 '
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241-C-106 TANK EXHAUSTE! !TACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

. AIR FLOW TEST # &

PAGE 5 of 11

DATA SHEET 3

STEP 5.0 'STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: Va4 (RH) RETEST (iF ReuIRED)
Static Pressure: Y] (Py) (Pg)
Traverse Temp. Velocity Velocity
Points*
(in.) ts vp FpMH* vp FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
172 49 272 (082
/8 49 re99 | j2to
5.1 13/8 Y7 1% 1376
5.2 2 %9 o3 | 1285
5.3 4 492 2] /223
5.4 4 5/8 ) 082 | J]47
s 51/8 49 ,_ouo /62.9
. 51/2 Lf b WS 1279
TEST PORT G
12 L9 1y /352
8 49 13 1346
9.1 13/8 49 (Y 1352
5.4 2 49 064 | (013
4 47 119 /342
458 - | y3 (/9 1326
51/8 47 w0y /29%
5172 4.9 Jdoeen | (353 )
TOTAL ts | 7%Y TOTAL FPM| R©79¢, | TOTAL FPM

* Traverse points are measured rel ative to internal diameter (i.d.); none may be

tocated within 0.5 in. of stack walls.

** £pM = 4005 VP

rrmnlatad.

{NF-SD-W320-ATR-0 12
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241-C-106 TANK EXHAUSTE! !TACK 296-C-6

AIR FLOW TEST # 0

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 .
STEP 6.0 : PITOT TUBE PERFORMANCE CHECK
(PASS = P £ & 5%); FAIL = P > & 5%)
= [( .u%/ MYy = ://Q]xloo O % | EASSYFAIL
6.1 VP VP2 i
6.3
6.4 1f P > & 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer will determine acceptability of pitot tube performance.
COMMENTS :
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (* 0.2 in. wg) for 15 sec. 1 )
<E:§s AIL
Impact Pressure v Static Pressure L /7
7.1
7.2 COMMENTS:
STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = tst + ts2 + Ts3 + ... tsctotal) >Z;ht »
9.2 Average ts = Total ts + 16 tscave) #9
9.3 Velocity (FPM ) = 4005 VP
9.4 Total FPM = FPM1 + FPMz + FPMs + ... FPM(total) 30/9&
9.5 Average FPM = Total FPM =+ 16 fpmcave) /2 6 o~
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmctotal) L RS53
3-23-5%

initia]s/Date M’
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241-C-106 TANK EXHAUSTE! STACK 296-C-6

@

AIR FLOW TEST # &

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
- \/—) Ts(avg)
Ve = K,Cp (VVB) arg Bt
AVERAGE ‘STACK GAS DRY VOLUMETRIC FLOW RATE (Qgy)
T P
O, = 60(1-B,) V.42 “d)( S)
sd ( ws) s (T_s(avg) Pszd
_ - /—‘) std Ps
- 60(1 Bws) KPCP < VP avg A (Pstd) Ts(avg) Ms
Eq. Input Description Value
Bs Stack gas water vapor: '
| RH\ [ Py
5. = (25 (%) 2 ou
. P (Sht 3)
RH Stack relative humidity, percent ) %
Pos Vapor pressure of H,0 at temperature t ..., 23995
Pitot tube constant:
Ko N 85.49
85.49 ft (1b) (in. Hg) 3
sec | (lb-mole) °R (in. H,0)
C, Pitot tube coefficient, standard 0.99
) Average of velocity pressure sqrt, in. wg:
P
ave (VVP)avg = EPM(ayy * 4005 7. B
fpni(avg) Average stack gas velocity, ft/min /1 62 o
A Cross-sectional stack area, ft2 0.2006
Teed ‘| Standard absolute temperature, °R 528
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241-C-~106 - TANK EXHAUST!! STACK 296-C-6

.

AIR FLOW TEST # &

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Poea Standard absolute pressure, in. Hg 29.92
P Absolute stack gas pressure, in. Hg:
P, =P, + (B, * 2870
s = Pp * (Pg + 13.6)
. . - (Sht 2)
Py Barometric pressure at test port, in. Hg 2 X575
Py Stack static pressure, in. wg ¢ 7/ e
Average absolute stack temperature, °R
T i
s(ave) Ts(avg) = 460 + ts(avg) S 05/
Tscaved Average stack gas temperature, °F 14 f e ®
Molecular weight stack gas, wet, 1b/1b-mole: )
M, M, = 29(1-B,;) *+ 18B,, 7 8 88

CALCULATION (0,

co(1~6-311)8S45(¢51) ¢ M’“"szg‘g'/ %@
- - 2 &,

Yos5
— Y 2.92
Q= 2 Y& dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;)
D; = Qg ~ (FI-1)
Eq. Input Description Value
Qq Avg stack gas dry volumetric flow rate, dscfm 2495 he >
Fi-1 Stack massflow reading, scfm 2 € < Ghe 2
CALCULATION (D;)
292 ~ 26 S = _ /7
l D;= —,> scfm
HNF-SD-W320-ATR- /
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241-C-106 TANK EXHAUSTE! !TACK 296-C-6 AIR FLOW TEST # 6

168-HOUR AIR FLOW TEST DATA SHEETS : PAGE 9 of 11

DATA SHEET 6 ,

STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,
10.1 complete, and

10.2 %m% > 7. /-8

V&B Review (print name) Signatur Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 ’ -
System configuration . Z?—dﬁrfag/
restored: acility PIC ate :
LMA MR

N/A

Work Request Number Work Request Number Date

Facility PIC forward data sheet package .to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 complete & return data sheets to Planner, Bill Woody 373-4471):

Gone dr oot 20O 7 a2 %}g

Cog. Engr. (print name) Signatdre Date

COMMENTS:

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUS'IE&TACK 296-C-6 4 AR FLOW TEST #6
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11
ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN | DATE |  TIME Qg D (0,)?
1 |1 %n20.-92| S.09Pk 2 37 ~ 2. 84 /657
2 [>-20-92 | 6Y3P%, z9y -/ =. 83 z 59
3 |vmzy 7 | /0: 20 A4 2 $9 -, 5 225
4 | >-23-g20 2804 259 -2 ey
5 [v-22_p2 | 7>20 2332 — /T YR
6 | >23-g3 | /9 %0 2 43 -/7 2 89
7

8

9

10

11

12

13

14

SUM = RUN1 + RUN2 + ... anp @0 s
AVG = SUM = 14 @

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE! STACK 296-C-6 AIR FLOW TEST #©

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

AY3
CcC =2.160 13 % 12
Eq. Input | ' Description Value
= (D;)? Sum of 14 squared flow rate differences
ZD; Sum of 14 flow rate differences

CALCULATION (CC)

cC =
PERCENT RELATIVE ACCURACY (RA)
RA = -121—1_+_—CC— x 100
[
Ps] Abosolute average flow rate difference
Qua Average reference flow rate
CALCULATION (RA)
RA = %
168-HOUR AIR FLOW TEST RESULTS
PASS = RA < 10% ) FAIL = RA > 10% . PASS / FAIL
'HNF-SD-W320-ATR-012
Revision 0
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
.168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. 7

HNF-SD-W320-ATR-012
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K3

241-C~106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 7
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
. 645 ft grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade

Scaffolding: Work platform installed on skid
Exhaust Fan: - FN-1362; 230 cfm @ 53°F (variable: 180 std cfm

@ 19 in. wg to 360 std cfm @ 42 in. wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform instailed on
exhauster skid.

A flagman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms.

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
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241-C-106 . TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #7
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 . -
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type Micy o Equipment Number s
Instrument Code Nugbqe;_lwo?“oo? Instrument Code 7»%@_{)%15:03 03
Cal Due Date . S~15-9¢ Cal Due Date Ja -1~ 29
ADDITIONAL INSTRUMENT CALIBRATION DATA
1.2

COMMENTS:

Initials/Date At 3-24-9%

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER‘STACK 296-C-6 . AIR FLOW TEST # 7

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 .
STEP 2.0 ' BAROMETRIC PRESSURE READING
2.1 " Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading , {in. Hg)
2.2 200 East 6 680
2.3 as ‘ 001/5 23:?? (Pb?
COMMENTS:
STEP 3.0 ' INSTALLED INSTRUMENT READINGS '
3.1 Operating exhaust fan: FN-1362
Instrument lLocation Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
FI-13627A - Cabinet 264 (scri)
Instrument calibration sticker current? @ NO
Instrument in proper working condition? (’@ NO
3.3 COMMENTS : '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
{ Reading 2 3 0 in. Wwg and stable ( 0.2 in. wg) for 15 sec.]-
: P FAIL
Impact Pressure Static Pressure /
4.3
4.6 COMMENTS:

* Stack Mass Flow Indicator is read 'in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

. Initials/Date /Q/(, I24-9%
HNF-SD-W320-ATR-012
Revision 0
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241-C~106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 7
168-HOUR AIR FLOW TEST DATA SHEETS ’ PAGE 4 of 11

STACK 296-C-6
MEASUREMENT FLOW TEST PORT
Humidity F

Static Pressure F
Temperature - F, G
Velocity Pressure F, G
Stack Diameter: 6.056 in. (i.d.)
Stack Area: 0.2006 sq ft
Port Elevation: 654 ft
X L | o
BETA/GAMMA SAMPLE
PROBE ENCLOSURE |
3
RECORD FILTER SAMPLE
PROBE ENCLOSURE —-\“‘--\\\~\\.
-
1 b5
{_I
FTP—F
OPP, SIDE
b
FTP-G d
. -
EXHAUST FAN
FN--1362
I
-
EL 645’ IJ[ L I

- 3y %
TFI55P1.01

Figure 1. 241-C 106 Stack 296-C-6 Air Flow Test Ports.
INF-SD-W320-ATR-012
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241-C~-106 TANK EXHAUSTERQTACK 296-C-6
168~HOUR AIR FLOW TEST DATA SHEETS

@

AIR FLOW TEST # 7
PAGE 5 of 11

DATA SHEET 3

STEP 5.0 .STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: L. ? (RH) RETEST (1f REQUIRED)
Static Pressure: 092 (Py) (Pg)
Traverse Temp. Velocity Velocity
Points*
(in.) ts VP FPM** VP FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
172 5% 073 (082
7/8 b 0% 1316
13/8 54 b 1364
2 54 oy | y322
4 Sy 1049 1195
4.5/8 54 09 ] 202
518 o4 I3 [346
512 | 44 15 155
TEST PORT G
172 Sy ot | /29/
7/8 sS4 a2y | 140
138 | 54 Y
2 54 119 1382~
4 54 1045 450
45/8 . | 54 Lo4q $%7
51/8 i 110 1324
51/2 44} s0§ (PD %9 b wp1)
TOTAL ts 3L 4 TOTAL FPM /7 7361 TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
located within 0.5 in. of stack walls.

** py = 4005 VP

INF-SD.W320.ATR-012 2140
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"age 211
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241-C-106 TANK EXHAUSTER STACK 296-C-6

9

AIR FLOW TEST # 7

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 v
STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P £ % 5%); FAIL = P > & 5%)
P-[(_:25 - +05 )+ 405 ]x100-_0 %| GRSy
6.1 VP1 VP2 VP1 ’
6.3
6.4 If P > & 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer witl determine acceptability of pitot tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
{ Reading & 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec. ]
"l IL
Impact Pressure v Static Pressure e .FA
7.1
7.2 COMMENTS:
STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = ts1 + Ts2 + ts3 + ... tsctotaly $é§ht »
9.2 Average ts = Total ts + 16 Tstave) 55‘
9.3 Velocity (FPM ) = 4005 VP
9.4 | Total FPM = FPMi + FPM + FPMs + ... FPMceotaly /77ég
9.5 Average FPM = Total FPM + 16 fpmcave) /237
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmctotaty ;lﬁ“b’

Initials/Date Af/"C/ 3-294~1«

-INF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 7
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v)
vy = K,Cp (VTP arg Ty (avg)
PSMS
AVERAGE ‘STACK GAS DRY VOLUMETRIC FLOW RATE (Qy)
iy P
O . =60(1-B,)V.A ___LCQ_)(___S_)
sd ( ws) 5 (Ts(avg) Psl:d
coi- Tod) | Ps
= 60(1~By) KpCp (VWP oy A (Pstd) Ty T,
Eq. Input Description Value
B, Stack gas water vapor:
_ [ RH\ [ Pus :
B(m)(P) F. o010
. P (Sht 3)
RH Stack relative humidity, percent &9 77
Pus Vapor pressure of H,0 at temperature tg ..., b, Y2 02,
Pitot tube constant:
K, i 85.49
85 .49 ft (1b) (in. Hg) 2
sec | (Ib-mole) °R (in. H,0)
C Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg:
P
(\/\T)avg (‘/1713)”9 = fpm(avg) + 4005 ¢- o8
X R SRt 4)
oM avg) Average stack gas velocity, ft/min /2 2 7
A Cross-sectional stack area, £i? 0.2006
Tea ‘| Standard absolute temperature, °R 528

HNF-SD-W320-ATR-012
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241-C~106 TANK EXHAUST*STACK 296-€-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # 7
PAGE 8 of 11

DATA SHEET 5 (Sheet 2 of 2) .

COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET

Standard absolute pressure, in. Hg 29.92

Absolute stack gas pressure, in. Hg:

Py = P, * (Py * 13.6) 28.%797

8

(Sht 2)

Barometric pressure at test port, in. Hg ‘2 8,99

(Sht 3)

Z.092

Stack static pressure, in. wg

T

s(avg)

Average absolute stack temperature, °R

Tstavey = 460 + ts(avg_) nyad

t

s(avg)

Rt 4
Average stack gas temperature, °F Ghe s

S ¥

M

s

Molecular weight stack gas, wet, 1b/1b-mole:

My = 29(1-B,) + 18B, 2 3.39

/Of/ﬂé 0/0)?9‘/}({4%)/2 194 [¢Zuo£)

=LY, 8D

CALCULATION (0,q)

$28
—— /‘"‘_—-—
24.42 syl 8 89)

Y005

|Qsd =2 ¢ dscfm

STACK MONITOR FLOW RATE DIFFERENCE (D;)

Dy = Qg4 - (FI-1)

Eq. Input Description Value
Qg Avg stack gas dry volumetric flow rate, dscfm 2 %3 G
Fi-1 Stack massflow reading, scfm 2 46Y one
' CALCULATION (D;)
2 Y3 — 269 = - 27
|Di = -2/ scfm

HNF-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTE%TACK 296-C-6 ‘ ‘ AIR FLOW TEST # 7
168-HOUR AIR FLOW TEST DATA SHEETS : PAGE 9 of 11

DATA SHEET 6 : .

STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shali ensure Data Sheets are accurate,
10.1 complete, and legible.

0t DBl gz 7198
V&B Review (print name) Tgnatlre™ -- Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 s
System configuration R 2 ’10'98/
restored: Facility PIC Date :
N/t

N/p N/A

Work Request Number Work Request Number Date

Facility PIC forward data sheet package to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 complete & return data sheets to Planner, Bill Woody 373-4471):

Car i Coarpal o O 3-25-982

Cog. £ngr. (print name) Signa%ure Date

COMMENTS:

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # /
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11
ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN | DATE |  TIME 0y D, (D;)?
1 1 3-z20-95 | S'09 P, 2 %7 —~/‘z. 2¢ /6 <
2 1>~10-42 | 6. Y8 Pum 2 vy -/5,83 2 3o
3 12-28-92| 10,2 prs| 2 52 -/ s 22§
4 |s-23-42 /7380 | 2 50 -3 /69
5 |5-22-493 | /330 2 5 3 _—r 1YY
6 |5-23-93| syyo 1y 3 ) 2 89
T |2~2%42| 0%20 2 9% - 2/ vYy/

5 ‘

9

10

11

12

13

14

SUM = RUNI + RUN2 + ... @y @0 (500,
AVG = SUM = 14 @

C0G Engr Initials/Date: e ,/> -25-78
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241-C-106 TANK EXHAUSTE! STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # 7
PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

b3} (Di)z —
cC = 2.160

13 x 14

EDy?|
12

Eq. Input Description

Value

% (Ps)°

Sum of 14 squared flow rate differences

D

i Sum of 14 fiow rate differences

CALCULATION (CC)

D;| + cC

sd

RA =

PERCENT RELATIVE ACCURACY (RA)

x 100

Abosolute average flow rate difference

Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10%

FAIL = RA > 10%

PASS / FAIL

HNF-SD-W320-ATR-012
Revision 0
Page 217



WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
.168-HOUR AIR FLOW TEST

]

DATA SHEETS TEST NO.
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # €
168-HOUR AIR FLOW TEST DATA SHEETS ) PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-~SPECIFIC DATA

GENERAL INFORMATION

Stack: ) 15'-4" (height); 6.056" i.d. (sch 40 pipe)
. 645 ft grade elevation (ref)

Fiow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid
Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable: 180 std cfm
@ 19 in. wg to 360 std cfm @ 42 in. wg). :
REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NP0}, or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid.

A flagman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms.

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # B
168-HOUR AIR FLOW TEST DATA SHEETS - PAGE 2 of 11
DATA SHEET 1 .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type M Ler O Equipment Number -~ §
Instrument Code Numb}’a;?ﬂzg,o?_o o7 Instrument Code Nuf7n$$!32~o’a-oo'b_
Cal Due Date . 3 -~)5-9y Cal Due Date 12/~ %
ADDITIONAL INSTRUMENT CALIBRATION DATA
1.2

COMMENTS:

Initials/Date e 3-24-9%¢

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # §
PAGE 3 of 11

DATA SHEET 2

STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373—2’716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
gzi 200 East 6 680 /0 2.0 2%.9% (Py)
COMMENTS:
STEP 3.0 INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument Location Reading*
3.2 Stack Flow Indicator Stack Monitoring (FI-1)
FI-13627A Cabinet 262 (SCEm
Instrument calibration sticker current? (ji§:> NO
Instrument in proper working condition? (:::§:> NO
3.3 COMMENTS : '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.]
Impact Pressure L Static Pressure _f:::f’ (Eggg::> FAIL
3:2 COMMENTS:

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date A= 3-24 - 19

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST # 8

H=2-818385
TFI55P1.01

Fi

"NF-SD-W320-ATR-01
evision 0
age 222

ira 1,

RECORD FILTER SAMPLE
PROBE ENCLOSURE \

OPP, SIDE

EXHAUST FAN
FN-1362

FTP—F

FTP—G

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296—~C—6

" MEASUREMENT FLOW TEST PORT

Humidity F

Static Pressure F

Temperature - F, G

Velocity Pressure F, G

Stack Diameter: 6.056 in. (i.d.)

Stack Area: 0.2006 sq ft

Port Elevation: 654 ft ﬁ

BETA/GAMMA SAMPLE
PROBE ENCLOSURE \

b
©

-

EL 645’

4-11"

241-C 106 Stack 296-C-6 Air Flow Test Ports.




241-C-106 TANK EXHAUSTER STACK 296-C-6 ~ AIR FLOW TEST #i?
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 5 of 11
DATA SHEET 3 .
STEP 5.0 :STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: | £9-3—f-—3- 0 (RH) | RETEST ar reauiee)
Static Pressure: i ,'0779(: (Py) (Pg)
Traverse Temp. Velocity Velocity
Points*
(in.) o ts VP FPM** VP FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
1/2 53 .10/ /1223 '
7/8 5% Sob | /304
5.1 13/8 5% | /0 Z334
5.2 2 5¢ jo LN
5.3 4 € 073 /082~
5 4 45/8 5q 039 /195
5 5 51/8 5% 1053 722
: 51/2 5% 1 /25 1476
TEST PORT G
1/2 5% 135 /422
778 59 /22 /317
9.1 13/8 5% (059 93/
9.4 2 58 (039 1115
4 58 083 | (I5¢4
458 | ¢¢ 078 | /19
518 | 4% 075 | 1097
51/2 5% AR 1234 wp1)
TOTAL ts 94%’ TOTAL FPM /7‘75/ TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
located within 0.5 in. of 'stack walls.

** £pM = 4005 VP

Time test completed: _/0 d/ Initials/Date &ﬁNF-SD-W320-ATR-0>12v
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241-C-106 TANK EXHAUSTE! STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # &
PAGE 6 of 11

DATA SHEET 4

STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P £ & 5%); FAIL = P > & 5%)
P=[(095 - 1085 )+025 1x100=_OE % /FAIL
6.1 VP1 VP2 VP1 ’
6.3
6.4 If P > & 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer wilt determine acceptability of pitot tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. Wg and stable (¢ 0.2 in. wg) for 15 sec. ] )
éﬁ@ I
Impact Pressure /Static Pressure = /FRIL
7.1
7.2 COMMENTS:
STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 | Total ts = ts1 + ts2 + ts3 + ... ts(totaly 52 g
9.2 Average ts = Total ts + 16 tscave) 58
9.3 Velocity (FPM ) = 4005 yVP
9.4 Total FPM = FPMi + FPM2 + FPM3 + ... FPMctotaly /73"5/
9.5 Average FPM = Total FPM + 16 fpmcave) ) 209
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmctotat) R¥3

Initials/Date »/VC/ JRY-2%
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # ¥
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = K,C, WPy | L2
PSMS
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Q.;)
T, P
Qeq = 60(1-B,) VA _SC‘L) (_i)
sd ( ws) s (Tg(avg)_ Pst:d
T P
= 60(1~Bye) K,Cp (VVP) o, A( 'S“’) —_—
( WS) PP i Pstd Ts(avg) Ms
Eq. Input : Description Value
B.s Stack gas water vapor:
e ATE A
¥s ~ {100/ { P, F or
. . gs {sht 3)
RH Stack relative humidity, percent (8 3 %
Pus Vapor pressure of H,0 at temperature t ., & Y 83SEY
Pitot tube constant: )
K, . 85.49
85.49 ft (1b) (in. Hg) 2
’ sec |(Ib-mole) °R (in. H,0)
o Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg: .
P,
(\/V_)avg (\/Vﬁ)avg = fpm,,, * 4005 F. 25,9
R
FPM vy Average stack gas velocity, ft/min /2 o4 he &
A Cross-sectional stack area, ft? 0.2006
Teed ‘| Standard absolute temperature, °R 528
HNF-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUST!STACK 296-C-6

| = |

AIR FLOW TEST # &

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET & (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Py Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
P, = P, + (P, + 13.6) 28. 99
Py Barometric pressure at test port, in. Hg 2 8.98 ot
Py Stack static pressure, in. wg 4 49 2 e 3
' Average absolute stack temperature, °R
T
s(ave) Totavey = 460 * Esiavg bYAR-2
B (Sht %)
tocavey Average stack gas temperature, °F < 2
Molecular weight stack gas, wet, 1b/1b-mole:
" M, = 29(1-B,,) *+ 18B,, 288>

CALCULATION (Q,4)

(0(/—%0//)&9$,L/?/¢’9§ Y ) <21 % 5 L% s
/5/00/—— /@,2006)2 on ‘5/———./8(25’,27)

= 23L,7
> 7 |05d=zgé'dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;)
D; = Qgq - (FI-1)
Eq. Input Description Value

Qeq | Avg stack gas dry volumetric flow rate, dscfm | 236 ehes
FI-1 Stack massflow reading, scfm 262 Ghe

‘ CALCULATION (D,)

72 6b-.26 2 = 7%

| D= ~-2 ¢ scfm

HNF-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #%
168-HOUR AIR FLOW TEST DATA SHEETS . PAGE 9 of 11

DATA SHEET 6 .
-STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

10.1 complete, and legible.
10.2
. Bl e L 7-(-9B
V&B Review.(print name) Signature Date
Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:
10.3 y
) System configuration WM 7’@’67?
restored: Facility PIC Jd Date
WA N4
Work Reduest Number Work Request Number Date
Facility PIC forward data sheet package.to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 completé & return data sheets to Planner, Bill Woody 373-4471):
Carobr Corne/ S v 225y z
Cog. Ehgr. (print name) Signafhre Date
COMMENTS:

HNF-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTERQTACK 296-C-6 AIR FLOW TEST # &
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11
ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN DATE TIME 0y D, (D,)% .
1 22042 | Sros fea 232 -7z, 3¢ /65
2 Y~20-93 | € 9374 ) Yy /5. 82 2 30
3 5-~23-93 1935 An ) s o /s z;_gb.
LI T WY 138/ m z 5o -3 i
5 | b-z3-55 | 7 %>o 253 -/ 2 /vy
6 1 y-23-538] /7Y° L w3 - 287
T | 2-29y.92| 0920 LYy -2y vy
8 {3-29-981/03y 236 -2 ¢ 67¢
9 .
10
11
12
13
14
SUM = RUNI + RUNZ + ... ' o @y 0y
AVG = SUM = 14 @
COG Engr Initials/Date: G"“L/B— 2 5-43
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241-C-106 TANK EXHAUSTE&'ACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # &

PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

AY
5 (092 - [E20]
CcC = 2,160 T3 % 14

Eq. Input'

Description

Value

2(Ds)?

Sum of 14 squared flow rate differences

HEI)

1

Sum of 14 f]ow‘rate differences

CALCULATION (CC)

PERCENT RELATIVE ACCURACY (RA)

D;| + cc

sd

RA = X 100

Abosolute average flow rate difference

Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA > 10% PASS / FAIL

HNF-SD-W320-ATR-012

Revision
Page 229
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
.168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. %
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Revision 0
Page 230




241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
645 ft grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid '
Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable: 180 std cfm

@ 19 in. wg to 360 std cfm @ 42 in. wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid.

A flagman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms.

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST # 9

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type S Equipment Number - 5 ~
Instrument Code N-L}"tlyt’ffgg-oc;«oo? Instrument Code Nu}"';;]ﬁ;?,z—oj—-oo?
Cal Due Date . €15 -9 g Cal Due Date /2-1~99
ADDITIONAL INSTRUMENT CALIBRATION DATA
1.2

COMMENTS:

Initials/Date e 3-25-9%

HNF-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUSTEgTACK 296-C-6 . ATIR FLOW TEST # q

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 . .
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 _ Hanford Weather Forecaster (373—2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
gg 200 East 6 680 2925 28,95 P,)
COMMENTS:
STEP 3.0 ' INSTALLED INSTRUMENT READINGS '
3.1 Operating exhaust fan: FN-1362
Instrument Location Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
F1-13627A Cabinet J67° (SCFM)
Instrument calibration sticker current? @ NO
Instrument in proper working condition? @ NO
. 3.3 COMMENTS:
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
t Reading 2 3.0 in. wg and stable (¢ 0.2 in, wg) for 15 sec.]
FAIL
Impact Pressure {/ Static Pressure e/
4.3
4.6 COMMENTS:

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date Z"’(-/ 3-25-1 ¥

HNF-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST # §

H-2-818585
TF155P1.01

Figure 1.

NF-SD-W320-ATR-012

evision 0
age 234

RECORD FILTER SAMPLE
PROBE ENCL.OSURE

OPP. SIDE

EXHAUST FAN
FN-1362

EL 645’

—\

1

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296-C~6
MEASUREMENT FLOW TEST PORT
Hurnidity F
Static Pressure F
Tempercture - F, G
Velocity Pressure F, G
Stack Diameter: 6.056 in. (i.d.)
Stack Areo: 0.2006 sq ft W
Port Elevation: 654 ft
- o |e
BETA/GAMMA SAMPLE : u
PROBE ENCLOSURE \\

-

4-11

241-C 106 Stack 296-C-6 Air Flow Test Ports.




241-C-106 TANK EXHAUSTE&TACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST #
PAGE 5 of 11

DATA SHEET 3

STEP 5.0 >STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: 5£7£ (RH) RETEST (1F REQUIRED)
Static Pressure: 093 265 (P (P,)
Traverse Temp. Vmci%fs'” Velocity
Points*
(in.) Cots VP FPM** VP FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
172 57 173 /666
7/8 59 123 175¢
5.1 13/8 59 195 1769
5.2 2 59 afl | ]y50
5.3 4 .5 7 120 (291
5.4 4o | 59 gl 1727
Coo [ | g9 2o | /791
. 51/2 59 ' 25 2003
TEST PORT G
1/2 59 123 (92]
7/8 57 120 179}
9.1 1 3/8 59 1143 [213
9.4 2 59 114% [54]
4 59 2] 1438
458 | 57 Y3 /515
S8 | I 20 | 1791
51/2 59 1192 e /755 WPy
TOTAL ts ?ﬁ“f TOTAL FPM 23714 TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
located within 0.5 in. of stack walls.

** EPM = 4005 VP

INF-SD-W320-ATR-012

Revision 0
"age 235

09%

Initials/Date Az 3-05-19




241-C-106 TANK EXHAUSTE%TACK 296-C-6

AIR FLOW TEST # G

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 .
STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P <  5%); FAIL = P > 2 5%)
P=(t92 - +)22 )+ 4J92 1x100=__ O PASS/FAIL
6.1 VP1 vpz VP1 ’
6.3
6.4 1f P>t 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
C0G Engineer will determine acceptability of pitot tube performance.
COMMENTS :
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading > 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec. ] -
Impact Pressure [y Static Pressure e N JFAIL

7.1
7.9 COMMENTS:

STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = tst + ts2 + ts3 + ... ts(total) 949?“ »
9.2 Average ts = Total ts + 16 tscave) j?
9.3 Velocity (FPM ) = 4005 VP
9.4 Total FPM = FPM1 + FPM2 + FPMs + ... FPM¢total) 29 H8
9.5 Average FPM = Total FPM = 16 fpmcave) /757
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmctotald 352

Initials/Date I 3-25-7%

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 9

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = K.C, (yVB) Lotave)
s g2 o} avg PsMs
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Q,,)
T P
Q.4 = 60(1-B,)V,A —S-E‘i—)(—s)
= ( WS) s (T_s(avg) Pstd
- - Tora) | Ps
= 60(1~B,g) K,Cp (VVP) g A (Pm) T T,
Eq. Input Description Value
B Stack gas water vapor:
_ [ RH\ [ Pus ;
Bus '(100)(1@) £ ool
N P (Sht 3)
RH Stack relative humidity, percent SY %
Pos "Vapor pressure of H,0 at temperature t .., 4. Sorg 2
Pitot tube constant:
K, L 85.49
85.49 ft (1b) (in. Hg) k1
sec | (Ib-mole) °R (in. H,0)
Cp Pitot tube coefficient, standard 0.99°
Average of velocity pressure sqrt, in. wg:
VP i ) & Y237
(\/V—P)avg h fpm(avg) * 4005
%
fpm(avg) Average stack gas velocity, ft/min /757 s
A Cross-sectional stack area, ft? 0.2006
Teta ‘| Standard absolute temperature, °R . 528
HNF-SD-W320-ATR-012
Revision 0

Page 237
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241-C-106 TANK EXHAUST*STACK 296-C~6

AIR FLOW TEST #9

M, = 29(1-B,) + 18B,,

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Peta Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
P, = B, + (P, + 13.6) 28 96
Py Barometric pressure at test port, in. Hg 25 95 ohe 2
Py Stack static pressure, in. wg I, 122 ohe
Average absolute stack temperature, °R N
Ts(avg) Ts(avy) = 460 + ts(avg) S 7
Tocaver Average stack gas temperature, °F 57 ohe D
Molecular weight stack gas, wet, 1b/1b-mole:
Mg 2372

CALCULATION (Q.,)

{0[/— 4«309) 35.%/¢yf)/737 , s28 | .‘8.95
- 4 otoog) 22 RS TE
%:)7( w)z%iz TS5 Ce5.5y)

= 3y > 2%

[Qsd = 33 dscfm

STACK MONITOR FLOW RATE DIFFERENCE (D;)

D; = Qg — (FI-1)
Eq. Input Description Value

Qgq Avg stack gas dry volumetric flow rate, dscfm 342 one
FI-1 Stack massflow reading, scfm 3 £ o he

' CALCULATION (D,)

LYy~ > (o = -/ 7
l D; = — /7 scfm
_-SD- -ATR-012 -y
HNF-SD-W320-AT COG Engr Initials/Date: (“'%g

Revision 0
Page 238
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241-C-106 TANK EXHAUSTE&TACK 296-C-6 . * AIR FLOW TEST # 9
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11

DATA SHEET 6 .

STEP 10 DISPOSITION

Vent & Balance Rev1ewer (PIC) shall ensure Data Sheets are accurate,
10.1 complete, and legib

R el b 7-1-96

V&B Review (print name) Signature Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to or1g1na] configuration and
record Work Request Number of items requiring additional maintenance:

10.3 : '
- | System configuration 7@ g%ﬂﬁ% [-b-9%
restored: Facility PIC Date

NA N/A N/A

Work Request Number Work Request Number Date

Faci]ity PIC forward data sheet package.to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 complete & return data sheets to Planner, Bill Woody 373-4471):

Gopo dg Comeoa / A 2, C D )tz

Cog. 1hgr (print name) Signatdire Date

COMMENTS:

HNF-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUSTE&TACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

o

AIR FLOW TEST # 9
PAGE 10 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN

DATE TIME

Qsd

D.

1

(D)2

5ot v-47

o3/

L3 6

&7 6

3~25.45

0930

Ty

—/ 7

2 &7

10

11

12

13 .

14

SUM

RUNI + RUNZ + ...

(&)

0,4

AVG

SUM + 14

@

HNF-SD-W320-ATR-012

Revision 0

Page 240

COG Engr Initials/Date:

5}%;v<3k_“m,,////25//i3 fn/;27¢37 '




241-C-106 TANK EXHAUSTERQTACK 296-C-6

AIR FLOW TEST # 7
168-HOUR AIR FLOW TEST DATA SHEETS

PAGE 11 of 11

ENVIRONMENTAL ENGINEER ARIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

3 '<>3D1->2] _
X (Di)2 [*—‘]‘_4—
13 x 14

CC =2.160

Eq. Input | ' Description Value

E(Di)2 Sum of 14 squared flow rate differences

D, Sum of 14 flow rate differences

CALCULATION (CC)

* PERCENT RELATIVE ACCURACY (RA)

D;| + cC

sd

RA = x 100

IB1] Abosolute average flow rate difference

Qsa Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA > 10% . PASS / FAIL

HNF-SD-W320-ATR-012
Revision 0
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
.168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. __Q_
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # /U
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: ' 15'-4" (height); 6.056" i.d. (sch 40 pipe)
. 645 ft grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: - Work platform installed on skid
Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable: 180 std cfm

@ 19 in. wg to 360 std cfm @ 42 in. wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel: :

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid.

A flagman is required for vehicie movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms. - :

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
Revision 0
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‘| 241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST # /0

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type Mie~o Equipment Number =~ 5
Instrument Code Nun%b';{_zg_oq_”_, Instrument Code ngt}e?r;y’?w 2-003
Cal Due Date 6-15-9% Cal Due Date (2.~]~ 8%
ADDITIONAL INSTRUMENT CALIBRATION DATA
1.2

COMMENTS:

Initials/Date ¢£/\/C/ .

F-25-9¢%

HNF-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # /0

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 -
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation | Time of Barometric Pressure
Number (ft) Reading (in. Hg)
2.2 200 East 6 680 P
os (030 2% 94 (Py)
COMMENTS:
STEP 3.0 ' INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument Location Reading*
3.2 Stack Flow Indicator Stack Monitoring (FI-1)
FI-13627A Cabinet 357 (SCFM)
Instrument calibration sticker current? (fi§) NO
Instrument in proper working condition? <§§§) NO
3.3 COMMENTS : '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.]
- ((PASS FAIL
Impact Pressure L///’Static Pressure _ & (:::::i>
4.3
4.6 COMMENTS:

% Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date L‘/‘/ 3-15-1%

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER !TACK 296-C-6

AIR FLOW TEST # /0

RECORD FILTER SAMPLE
PROBE ENCLOSURE

FTP—F

OPP, SIDE

FFP—_G

EXHAUST FAN
FN-1362

\

1

=

EL 645"

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296~C-6

" MEASUREMENT FLOW TEST PORT

Humidity F

Static Pressure F

Temperoture ° F, G

Velocity Pressure F, G

Stack Dismeter: 6.056 in. (i.d.)

Stack Area: 0.2006 sg ft W

Port Elevation: 654 ft o

BETA/GAMMA SAMPLE
PROBE ENCLOSURE \

g
©

o0

A1

H-2-313385
TF155P1.0%

Fimmwo 1,

HNF-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # /0
PAGE 5 of 11

DATA SHEET 3

STEP 5.0 'STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: $0.5 (RH) RETEST ¢iF REQUIRED)
Static Pressure: .1%9 (Py) (Py)
Traverse Temp. Velocity Velocity
Points*
(in.) ts vp FPM** vp FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
1/2 62 120 1291
7/8 62 220 41879
5.1 13/8 (2 52 (361
5.2 2 62 72 | (66l
5.3 4 L2 LS 135%
5.4 4 5/8 Lo .22 1$79
. 5 1/8 L2 2y 1962
, 5 1/2 L2 ‘29 2157
TEST PORT G
1/2 b 23 19x]
7/8 b~ 25 2003
9.1 13/8 t2 g% 1237
9.4 2 b2 3k 1977
4 b2 (b9 [e¥2
4 5/8 . o> o /357
51/8 L2 22 1829
5 1/2 v 20 @l 729/ ey
TOTAL ts ?‘7; TOTAL FPM | 290 g5 TOTAL FPM

* Traverse points are measured r.e1 ative to internal diameter (i.d.); none may be
located within 0.5 in. of stack walls.

** £pM = 4005 VP

Timn tnct ~amnlatad. Zp 35

HNE-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # /0
168~HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 -
STEP 6.0 : PITOT TUBE PERFORMANCE CHECK
(PASS = P < t 5%); FAIL = P > & 5%)
Pel(220 - _4206 )+ 420 1x100=__0 % | EASSYFAIL
6.1 VP1 VP2 VP1 )
6.3
6.4 If P>+ 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer will determine acceptability of pitot tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec. ] )
et RESSYFAIL
Impact Pressure v Static Pressure
7.1
7.2 COMMENTS:
STEP 8.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = ts1 + Ts2 + ts3 + ... ts(total) 9 72“ 3)
9.2 Average ts = Total ts + 16 tstave b 2
9.3 Velocity (FPM ) = 4005 VP
9.4 Total FPM = FPMi + FPM2 +.FPM3 + ... FPMctotal) 235&5
9.5 Average FPM = Total FPM =+ 16 fpmcavg) 1745
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmerotal) 352

Initials/Date Are  3-25-7%
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241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST # /O

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) : .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
- ( Ts(avg)
Vg = Kpcp \/TP)an —’ZE
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Q.4)
T, P,
0., =60(1-B, )V, A _&)(_5)
sd < ws) g (Tg(avg) Pst:d
T\ P
= 60(1-B,,) K,C, VVP) A( 'S“d) —_—
( VS) PP it Pstd Ts(avg) Ms
Eq. Input Description Value
B, Stack gas water vapor:
_{ RH\ { Pus
B, (—100)(PS) £ 00577
RH Stack relative humidity, percent 9. S e
Ps Vapor pressure of H,0 at temperature tg ..., 4 56 024
Pitot tube constant:
Ko N 85.49
65.49 Lt (1b) (in. Hg) 3
’ sec | (Ib-mole) °R (in. H,0)
Cp Pitot tube coefficient, standard 0.99
79 Average of velocity pressure sqrt, in. wg:
023 2
v VP ayg = DM sy * 4005 # sz
PR ave) Average stack gas velocity, ft/min /955 he 8
A Cross-sectional stack area, ft? 0.2006
Toa 't Standard absolute temperature, °R 528

HNF-SD-W320-ATR-012
Revision 0
Page 249



241-C-106 TANK EXHAUST!STACK 296-C-6

-3

AIR FLOW TEST # /0O

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET § (Sheet 2 of 2) -
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Poeq Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
P, = Py + (P, + 13.6) 28 95
Py Barometric pressure at test port, in. Hg 2 E. 5y she 2
Pq Stack static pressure, in. wg £ 125 e
Average absolute stack temperature, °R -
Tstavr Tstavg) = 480 * Lstavg Sz
Locaver Average stack gas temperature, °F (& one s
Molecular weight stack gas, wet, 1b/1b-mole: .
My M, = 29(1-B,,) + 18B,, 2 8 E7

col - 4, 005§77)85.45(¢ %4 ,/,7_3_5:@,2005) =
Y .77

CALCULATION (0,q)
sz Ed » 2 8.95

LR
soo 5 24642 st (zi,fy

10 = > 72 dscfm

STACK MONITOR FLOW RATE DIFFERENCE (D;)

D; = Q.4 - (FI-1)
Eq. Input Description Value
Qeq Avg stack gas dry volumetric flow rate, dscfm BN he 3
FI-1 Stack massflow reading, scfm 3157 ne
' CALCULATION (D;)
{ & —
'S (- 357 F -,
IE = —,g  scim

HNE-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTER%ACK 296-C-6 - : . AIR FLOW TEST # /0
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11
DATA SHEET 6 ..
STEP 10 ) DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

10.1 complete, and legible.
02 oL MG, Dy g

V&B Review (print name) Sfgnature ' Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 . . ¢ ;
System configuration ﬁé@(_‘ z_ Q—QQ
restored: acility PIC Date

N/A N/A
Work Request Number Work Request Number Date :

Facility PIC forward data sheet package.to Environmental Engineér for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 complete & refurn data sheets to Planner, Bill Woody 373-4471):

&"7/4 (:/’zmwé’/ /&\47‘/‘&’“} >-3-55

| Cog. Engr. (print name) Signéture_ Date

COMMENTS:

HNF-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUSTER D!ACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # /O
PAGE 10 of ‘11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN DATE |  TIME

Qsd

D

1

(0)?

9 1%-25-47| 9520

S

v

10 [Y2s5.98)1 /0235

3> Y

-7 s

11

12

13

14

SUM = RUNI + RUN2 + ...

(20,

AVG = SUM =+ 14

Qsa?

HNF-SD-W320-ATR-012
Revision 0
Page 252

COG Engr Initials/Date:
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241-C-106 TANK EXHAUSTER !TACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

. AIR FLOW TEST # /0

PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

S |ED)
Z (D)* 14

=2.1¢6
. cc=2 0 13 x 14

Eq. Imput | ‘ Description

Value

%(D;)? Sum of 14 squared flow rate differences

ED; Sum of 14 flow rate differences

CALCULATION (CC)

CC =

PERCENT RELATIVE ACCURACY (RA)

Dl + cC
— x 100

Qsd

RA =

D] Abosolute average flow rate difference

Qsa Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% - FAIL = RA > 10%

_PASS / FAIL

HNF-SD-W320-ATR-012
Revision 0
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
. 168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. "
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241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST # //

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11
TANK -EXHAUSTER 296-C-6 SITE-SPECIFIC DATA )
GENERAL INFORMATION
Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
. 645 ft grade elevation (ref) .
Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid
180 std cfm

Exhaust Fan: FN-1362; 230 cfm @ 53°F (variable:

® 19 in. wg to 360 std cfm @ 42 in.

wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operations

(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shail be accessed using the work platform installed on

exhauster skid.

A flagman is required for vehicle movement within the Tank

vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are perm1tted within

the tank farms.

Farm. Only

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #//
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 | Flow Instrument Type oS~ Equipment Number =~ &
Instrument Code N%b<§r:_%'o?-oo7 Instrument Code N}ng;g%;ﬂoy_oo:}
Cal Due Date . (6’13“?3( Cal Due Date /2~)~% §

ADDITIONAL INSTRUMENT CALIBRATION DATA

- 1.2

COMMENTS:

Initials/Date "M /«’2“/’7 g

HNF-SD-W320-ATR-012
Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # /1
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 .
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading « (in. Hg)
2.2 200 East 6 680 P
2.3 * 0909 | 2%:77 P
COMMENTS:
STEP 3.0 ' ' INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument . Location Reading*
3.2 Stack Flow Indicator Stack Monitoring (FI-1)
FI-13627A Cabinet /87 (scFH)
Instrument calibration sticker current? ED NO
Instrument in proper working condition? C@ NO
3.3 COMMENTS:: '
STEP 4.0 k PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (2 0.2 in.‘ug) for 15 sec.]
: f FAIL
Impact Pressure Static Pressure e
4.3
4.6 COMMENTS:

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date ;&"ﬁ» 1~ 26779

Hle -SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6

.

AIR FLOW TEST # {/

HNF-SD-W320-ATR-012

Revision 0
Page 258

H-2-81858%
TF1S5P1.01

RECORD FILTER SAMPLE
PROBE ENCLOSURE

OPP. SIDE

EXHAUST FAN
FN-1362

EL 645"

FTP—F

FTP-G

\

1

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
STACK 296-C-6

" MEASUREMENT FLOW TEST PORT

Humidity F

Static Pressure F

Temperature - F, G

Velocity Pressure F, G

Stack Diameter: 6.056 in. (i.d.)

Stack Area: 0.2006 sq ft <17

Port Etevation: 654 ft o

BETA/GAMMA SAMPLE
PROBE ENCLOSURE \

by
«©

-0

£-11

Fiqure 1. 241-C 166 Stack 296-C-6 Air Flow Test Ports.




241-C-106 TANK EXHAUSTE! STACK 296-C-6

@

AIR FLOW TEST # //

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 5 of 11
DATA SHEET 3 .
STEP 5.0 'STACK AIR FLOW MEASUREMENTS
~ TESTPORT F
Relative Humidity: 50 7 (RH) RETEST (IF REQUIRED)
Static Pressure: , 07 (Py (Pg)
Traverse Temp. Velocity ) Velocity
Points*
(in.y | ts vp FPM¥* vp FPM*®
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
1/2 5o 1053 922
7/8 ¢o 0$3 922
5.1 13/8 50 054 93]
5.2 2 50 ,037 770
5.3 4 P34 193% 7%]
s 458 | 50 | o5 904
. 5 1/8 50 1057 75¢
. 5 1/2 Se oy5 %50
TEST PORT G
172 o w47 | g8
/8 Jo 063 | s00S
9.1 13/8 50 ,ob 2 997
9.4 2 S0 032 7/6
4 50 103 L1Y
45/8 . 40 cobY 12/ 3
sus | g0 055 | 932
51/2 So AL %59 )
TOTAL ts %o 4 TOTAL FPM 14127 TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
located within 0.5 in. of stack walls.

** [PM = 4005 4/VP

Téma tnct camnloted. 090§ Initials/Date _dat- 32697
HNF-SD-W320-ATR-012 '
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241-C-106 TANK EXHAUSTER STACK 296-C-6
168~HOUR AIR FLOW TEST DATA SHEETS

3

AIR FLOW TEST # /!

PAGE 6 of 11

DATA SHEET 4

HNF-SD-W320-ATR-012
Revision 0

Page 260

STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P < & 5%); FAIL = P > 2 5%)
Pa( 04h - 04G )+ 040 1x100-_© % | RESS/FAIL

6.1 VPl VP2 VP1 ‘

6.3

6.4 1f P > £ 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;

COG Engineer will determine acceptability of pitot tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec. ] )
CE@ FA
Impact Pressure t/ Static Pressure /FAIL

7.1

7.2 COMMENTS :
STEP 9.0 STACK AIR FLOW CALCULATIONS

9.1 Total ts = ts1 + ts2 + ts3 + ... tsctotal) ¢o (OSM »

9.2 Average ts = Total ts + 16 tscava) <P

9.3 Velocity (FPM ) = 4005 VP

9.4 Total FPM = FPM1 + FPM2 + FPMs + ... FPMctotal) /,_//'27

9.5 | Average FPM = Total FPM + 16 fpmcave) 444 883| 7--98

-
9.6 Total CFM =.Average FPM x 0.2006 sq ft cfmcrotaly 124 (77 7- ‘-/6]9
Initials/Date e 3-2¢-4¢
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 7/
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = K, Cp (V7P Zotav)
8 PP avg PsMs
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Qy)
T P,
0.,=60(1-B )V, A _5_”)(_5_)
sd ( ws) B (T_s(avg) Pscd
- 60(1- Fsea) | _Ps
= 60(1~Bys) KpCp VVBayy A (Pstd) T I,
Eq. Input Description Value
B Stack gas water vapor:
~(RH\ [ Pu o0l
Bus (100) ( PS) &
RH Stack relative humidity, percent Sa. 7 G
Pus Vapor pressure of H,0 at temperature t . o 4.26262
Pitot tube constant:
Ko N 85.49
85,49 Lt b (in. H 13
sec | (Ib-mole) °R (in. H,0)
(o Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg:
5 .
(\/v—)avg (\/W)avg = fpm(avg) + 4005 . ¢, 22 (2
rA
P ave) Average stack gas velocity, ft/min T4 <hes
A Cross-sectional stack area, ft? 0.2006
Ted | Standard absolute temperature, °R 528

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # /!
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) ~ .

COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET

Pora Standard absolute pressure, in. Hg 29.92.
Py 1 Absolute stack gas pressure, in. Hg:
Py = P, + (P, + 13.6) 27, ¢6¢
Py Barometric pressure at test port, in. Hg 2€.94 e
- - 3
Py Stack static pressure',}in. wg ¢ b7 Ghe S
Average absolute stack temperature, °R
Ts(avg) Ts(avg) = 460 + ts(élvg) ,5‘/ @)
tecaved Average stack gas temperature, °F Eye) e
Molecular weight stack gas, wet, 1b/1b-mole:
M , M, = 29(1-B,,) + 18B,, , 28 93

CALCULATION (0,y)

ol r—¢ volr v) 23,'7?/@7 736 (4 2900) 4% //'—LTM—\
B o e 4 B
. Yoo 5 29,92 y,s(zg./‘})

-7 8. /97
(?sd = /7§ dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;)
D; = Q.4 - (FI~1)
Eq. Input ' Description Value
Qg Avg stack gas dry volumetric flow rate, dscfm s7s 7
FI-1 Stack massflow reading, scfm , 29 Ghe 2
B CALCULATION (D)
/S~ 1B = —,y
[Di = )y scfm ||
HNF-SD-W320-ATR-012 €06 Engr Initials/Date; Gey B -2o-£%
Revision 0 ' . '
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241-C~106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #//
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11
DATA SHEET 6 .
STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,’

10.1 complete, and legible.
10.2 . . .
A\ Q0 r—yk\(‘\msé? ARSI

V&E Review (print name) Signature < Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 -
System configuration - 77-62‘593
restored: Facility PIC 17 Date
' M/ A N4
Work Request Number Work Request Number Date

Facility PIC forward data sheet package to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 complete & return data sheets to Planner, Biil Woody 373-4471):

Girory Commme | M2 P 3-30-92

Cog. Engr. (print name) Signafure Date

COMMENTS:

BNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTE!!TACK 296-C-6 . AIR FLOW TEST #//
168-HOUR AIR FLOW TEST DATA SHEETS © PAGE 10 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RN | DATE |  TIME Quy D (0,)?

1

0 | 22593 /02 5 B -/5 2z 5

11 |3~26-92 0505 775 -ry /56
12 '

13

14

SUM = RUN1 + RUN2 + ... 2
<msd) (D:) [Z(Di) 1

AVG SUM + 14

[N

COG Engr Initials/Date: é"ﬁ——/> - 3o &
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Revision 0
Page 264




241-C~106 TANK EXHAUSTEk.STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

AIR FLOW TEST # //
PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

» (Di)z -
13 x 14

cc = 2.160 14

(EDy)*|

Eq. Input Description

Value

E(Di)2 Sum of 14 squared flow rate differences

ID; Sum of 14 flow rate differences

CALCULATION (CC)

PERCENT RELATIVE ACCURACY (RA)

D;| + cC

sd

RA = x 100

Abosolute average flow rate difference

Qsa Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% FAIL = RA > 10%

PASS / FAIL

HNF-SD-W320-ATR-012
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
.168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. _(2
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 12
168~HOUR AIR FLOW TEST DATA SHEETS . PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA
GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
645 ft grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
. Scaffolding: Work platform installed on skid
Exhaust Fan: - FN-1362; 230 cfm @ 53°F (variable: 180 std cfm

@ 19 in. wg to 360 std cfm @ 42 in. wg).

REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid.

A flagman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms.

PREREQUISITES

No additional prerequisites.

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # {2
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 ; .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
1.1 Flow Instrument Type o Equipment Number =~ &
Instrument Code Number Instrument Code Number
299-2%-03-007 229-32.-03~003
Cal Due Date . &-15-6¢ Cal Due Date 12-7-93

ADDITIONAL INSTRUMENT CALIBRATION DATA

1.2

COMMENTS::

Initials/Date og/‘“ 3-2¢-9¢%

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6 . AIR FLOW TEST # 12

168~HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 .
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
2.2 200 East 6 680 /0 00 7 8-793 - (B)
COMMENTS:
STEP 3.0 INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument Location Reading*
3.2 Stack Flow Indicator Stack Monitoring (FI-1)
‘FI-13627A Cabinet { 3/5/ (SCFM)
Instrument calibration sticker current? as NO
Instrument in proper working conditjon? @ NO
3.3 COMMENTS:: '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading = 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.] O
. PASS FAIL
Impact Pressure [~ Static Pressure /
4.3
4.6 COMMENTS:

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

) . Initials/Date %"’V 3”1'("-??

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST # /2

H-2-813585
TF155P1.01

HNF-SD-W320-ATR-01

Revision 0
Page 270

RECORD FILTER SAMPLE,
PROBE ENCLOSURE

OPP. SIDE

EXHAUST FAN
FN-1362

EL 645'

\

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296-C-6

" MEASUREMENT FLOW TEST PORT

Humidity F

Static Pressure F

Temperature - F, G

Velocity Pressure F, G

Stack Diameter: 6.056 in. (i.d.)

Stock Areo: 0.2006 sq ft S/

Port Elevation: 654 ft o

BETA/GAMMA SAMPLE
PROBE ENCLOSURE .~\-‘"“--‘§\\_

v

-0

=11

1. 241-C 106 Stack 296-C-6 Air Flow Test Ports.




241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #1%
168-HOUR AIR FLOW TEST DATA SHEETS ) PAGE 5 of 11
DATA SHEET 3 .
STEP 5.0 ASTACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: 50.9 (RH) RETEST (1F REQUIRED)
Static Pressure: .053 (Py) (Pg)
Traverse Temp. Velocity Velocity
Points*
(in.) Tt vp FPM** vp FPM*
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
172 S2 0g3 | g30
/8 S 052 u3
5.1 13/8 5S> 067 37
5.2 2 52 o4G 3% 7
5.3 i 92 025 | 1017
5 4 45/8 <o , 06 9% 1
5 5 5 1/8 2 074 19%9
: 5172 S <065 o2l
TEST PORT G
172 J2 069 | j052
7/8 52 1065 102)
9.1 13/8 5. 053 a2
9.4 2 S2 024 by5
4 S22 0k 9%)
45/8 - S b 98l
51/8 S > 1057 156
51/2 J> yg wen 450 wph
TOTAL ts f’3g\ TOTAL FPM /5263 TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
lTocated within 0.5 in. of stack walls.

** £pM = 4005 VP

Tien dant cnmnlobede (D10 Initials/Date 4&‘/‘- F6-7¥
HNF-SD-W320-ATR-012 '
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241-C-106 TANK EXHAUSTER !TACK 296-C-6 AIR FLOW TEST # 12
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 .
STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P £ &t 5%); FAIL =P > ¢ 5%)
b [( oS - souS )+ ieds 1x100=_O % | GBI
6.1 VP1 VP2 VP1 . ’
6.3
6.4 If P > & 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer will determine acceptability of pitot tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec. 1
@E@ FAI
Impact Pressure l/ Static Pressure e /FAIL
7.1
7.2 COMMENTS:
STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 | Total ts = tet + tsz + ts3 + ... tactotald Cera
9.2 Average ts = Total ts + 16 tstave S22
9.3 Velocity (FPM ) = 4005 yVP
9.4 | Total FPM = FPMi + FPMz + FPMs + ... FPMcotal) by »
9.5 Average FPM = Total FPM = 16 fpmeave) 7517;
9.6 Total CFM = Average FPM x 0.2006 sq ft cfm(totald [ql

Initials/Date fAL  3-26TF

HNF-SD-W320-ATR-012

Revicion O



241-C-106 TANK EXHAUSTER !TACK 296-C-6 ) AIR FLOW TEST # 12

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = KyCp WP ag Zotavs,
PSMS
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Qq)
T, P
0.4 = 60(1-B,g) VA _id—)(—-i—)
sd ( VS) s (Ts(avg) Pscd
= _ Tstd . Ps
= 60(1-Bys) KpCp (VP g A (P“d) T I,
Eq. Input Description Value
B Stack gas water vapor: »
- (RH )\ (Pus
Bus (100)(1:5) Z oo 86
. < s Rt 33
RH Stack relative humidity, percent 0.7
P Vapor pressure of H,0 at temperature T g 359059
pitot tube constant:
% . 85.49
85. 49 ft (1b) (in. Hg) 2
sec | (1b-mole) °R (in. H;0)
¢, ' pitot tube coefficient, standard 0.99
7P) Average of velocity pressure sqrt, in. wg:
P T
(/TPlavg = £DMavey * 4005 2R
TP avgy Average stack gas velocity, ft/min 75y ehe®
A Cross-sectional stack area, ft? ' 0.2006
Tetd ‘| standard absolute temperature, °R 528

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUST!! STACK 296-C-6

. AIR FLOW TEST #12

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Py Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:'
p.=p, + (P, +13.6 2 8.9%5
g b ( g )
N N (sht 2)
Py Barometric pressure at test port, in. Hg 2 8 9%
Py Stack static pressure, in. wg ' ¢ o< tone
Average absolute stack temperature, °R
Ts(avg) Ts(avg) = 460 + ts(avg) <
Lscavd Average stack gas temperature, °F S e
Molecular weight stack gas, wet, 1b/1b-mole:
M M, = 29(1-B,g) * 2 8. 7L
s . ( ws) 18'Bws

CALCULATION (Q.4)

- X - ~ X
Eolr-¢ 0068 3591455 75 (h200g) SEZ /r
235y ’9.52 s/2 e 892)
=/ g8 .,1Y
Qg = (&% dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;)
D; = Qg — (FI-1)
Eq. Input Description Value
Qgy Avg stack gas dry volumetric flow rate, dscfm ;8% e
Fi-1 Stack massflow reading, scfm /835 Gnt 2)
CALCULATION (D;)
/! 88 —~ /8% = =
rDi = 3 scfm

HNF-SD-W320-ATR-012

Revision 0
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 12
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11

DATA SHEET 6 .

STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

10.1 complete, and legible. o
DO s #A@«ﬂé( %

V&B Review (print name) §1gnature - . Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10-3 System configuration ‘7\0 &(%W 7-&—98'

restored: Facility PIC J Date
N /A N/A
Work Réquest Number Work Request Number Dafe

Facility PIC forward data sheet package .to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
16.5 complete & return data sheets to Planner, Bill Woody 373-4471):

éérSQPrﬂMme/ /&M%c\M_j 5"9:9"92
Cog. Engr. (print name) Signatlire: Date

COMMENTS:
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241;C—106 TANK EXHAUSTER !TACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

o

AIR FLOW TEST #12
PAGE 10 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN

DATE

CTIME

Qsd

D.

1

(0)?

10

11

-7 £-93

095 %

75

- /Y

/%6

12

3~2¢-938

/0 ¢ O

/88

13

14

SUM

= RUN1 + RUN2 + ...

[E )

AVG

SUM = 14

@y

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER !!ACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

' AIR FLOW TEST # 12

PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

(E Dy
14

2 (Di)z -

cC ='2.160
13 x 14

Eq. InputA _ Description

Value

o(D;) sum of 14 squared flow rate differences

ID; Sum of 14 flow rate differences

CALCULATION (CC)

PERCENT RELATIVE ACCURACY (RA)

1Dy + cC

Qsa

RA = x 100

BA Abosolute average flow rate difference

Qsa Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA > 10%

. PASS / FAIL
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WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
~168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. 13
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241-C-106 TANK EXHAUSTE! STACK 296-C-6 AIR FLOW TEST # 13

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
. 645 ft grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid
Exhaust Fan: © FN-1362; 230 cfm @ 53°F (variable: 180 std cfm
@ 19 in. wg to 360 std cfm @ 42 in. wg).
REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

_ PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work p]atform instailed on
exhauster skid.

A flagman is required for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are perm1tted within
the tank farms.

PREREQUISITES

No additional prerequisites.
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241-C~106 TANK EXHAUSTER STACK 296-C-6

AIR FLOW TEST #13

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 .
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT HYGROMETER
.1 . i Co
1 Flow Instrument Type N Equipment Number s
C t t
Instrument Code {lel;gb_%&_o 1-007 Instrument Code Nu_)n}l;ﬁ);lh 03-003
Cal Due Date . %-15-9% Cal Due Date Ja-- 74
ADDITIONAL INSTRUMENT CALIBRATION DATA
1.2

COMMENTS:

Initials/Date M/ 3-x1-9¢
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241-C-106 TANK EXHAUSTER STACK 296-C-6 : AIR FLOW TEST #1>
168-HOUR AIR FLOW TEST DATA SHEETS : PAGE 3 of 11
DATA SHEET 2 ‘ .
STEP 2.0 BAROMETRIC PRESSURE READING
2.1 ‘ Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
2.2 200 East 6 680 ) P.)
2.3 » 090 29:136 (Py
COMMENTS:
STEP 3.0 ' INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument " Location Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
FI-13627A Cabinet L6 o )
Instrument calibration sticker current? @ NO
Instrument in proper working condition? @ NO
3.3 COMMENTS:
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
{ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.]
FAIL
Impact Pressure v~ static Pressure ‘/
4.3
4.6 COMMENTS:

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter .
average instrument reading.

Initials/Date fre 3-21-18
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241-C-106 TANK EXHAUSTER STACK 296-C-6

@

AIR FLOW TEST #13

H-2-818335
TF1S5P1,01

Fiaure 1.

HNF-SD-W320-ATR-012
Revision 0
Page 282

RECORD FILTER SAMPLE
PROBE ENCLOSURE

FTP—F

OPP, SIDE

FTP-G

EXHAUST FAN
FN~-1362

168~HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296-C-6
MEASUREMENT FLOW TEST PORT
Humidity £
Stotic Pressure F
Temperature * F, G
Velocity Pressure F, G
Stack Diameter: 6.056 in. (i.d.)
Stack Area: 0.2006 sq ft
Port Elevation: 654 ft ?7
- o |
BETA/GAMMA SAMPLE :
PROBE ENCLOSURE \\
s b

"\

:

=0

EL 645' -

-1

241-C 106 Stack 296-C-6 Air Flow Test Ports.




241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOM TEST # /3

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHlEET 3 .
STEP 5.0 'STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: L,([/ (RH) RETEST (IF REQUIRED)
Static Pressure: 05 (Pg) (Pg)
Traverse Temp. Velocity Velocity
Points*
(in.) Cots VP FPM** - VP FPM#*
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
172 46 1079 126
/8 $e to$ (316
5.1 13/8 b 5 135%
5.2 2 LG o8y | (bl
5.3 4 gl | 0% 173
54 45/8 1A 013 1450
e 518 | 4l 19 1332
; 5 1/2 4 b 03 1285
TEST PORT G
1/2 A V015 /254
7/8 U6 32 1455
9.1 13/8 15 103 1295
9.4 2 Ye, L0%7 118
4 b, 1079 )2k
45/8 b | .08 195
51/8 46 /0%% 188
51/2 l—{{, » 0731 [065— ey
TOTAL ts 73¢L TOTAL FPM| 194997 TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be
located within 0.5 in. of stack walls.

** £pM = 4005 VP

AR - H L) Initials/Date _jaar 3-31~ 1%
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241-C-106 TANK EXHAUSTER STACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

.

AIR FLOW TEST #13

PAGE 6 of 11

DATA SHEET 4

STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P £ £ 5%); FAIL = P > & 5%)
P=T( 2013 - »073 )+ 40723 1 x 100 = O 4 /FAIL
6.1 VP1 VP2 VP1 ’
6.3
6.4 If P > & 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
: COG Engineer will determine acceptability of pitot tube performance.
COMMENTS:
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (x 0.2 in. wg) for 15 sec. 1
FAIL
Impact Pressure v Static Pressure (/ @
7.1
7.2 COMMENTS:
STEP 9.0 . STACK AIR FLOW CALCULATIONS
9.1 | Total ts = tet + tsz + ts3 + ... tsceotald 735“ &
9.2 Average ts = Total ts + 16 tstaved
9.3 Velocity (FPM ) = 4005 JVP
9.4 Total FPM = FPMi + FPMz + FPMz + ... FPM(totaly ~:/?777
9.5 | Average FPM = Total FPM < 16 fpmeave) ayq
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmctotaly 2.5)
Initials/Date /{J&/ 3-2279%
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241-C-106 TANK EXHAUSTER !TACK 296-C-6 AIR FLOW TEST #13
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 7 of 11
DATA SHEET 5 (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
v, = K,C, (VD) _&a_"g_)
s PP avg PsMs
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Q.4)
T, P,
Q.; = 60(1-B, VA __si)(__i)
s ( WS) g (Ts(avg) Pstd
i~ - Tstd Ps
= 60(1-Byg) KpCp (V7P A (Pstd) Ty I,
Eq. Input Description Value
B Stack gas water vapor:
= (RE\ [ Fus 00y
B (100) ( Ps) ¢’
3
RH Stack relative humidity, percent vy Z Ghe S
P.s Vapor pressure of H,0 at temperature t, . £ 27205
Pitot tube constant:
% . 85.49
g5 .49 L (1b) (in. Hg) 3
’ sec | (Ib-mole) °R (in. H,0)
Cp Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg:
P
TPy (V7P ayg = £DMaygy *+ 4005 £>r07
P vy Average stack gas velocity, ft/min /2. 994 e 8
A Cross-sectional stack area, ft? 0.2006
Tata ‘| Standard absolute temperature, °R 528
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241-C-106 TANK EXHAUST!! STACK 296-C-6

" AIR FLOW TEST #!3

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET 5 (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Potd Standard absolute pressure, in. Hg A 29.92
Py Absolute stack gas pressure, in. Hg:
P, = P, *+ (P, + 13.6) 24/9Y
Py Barometric pressure at test port, in. Hg 29 /3¢ (ht 2
Py Stack static pressure, in. wg Z. /0< Ghe
} ‘Average absolute stack temperature, °R
Tscaver Tyiavey = 460 * stavey s06
tscave) Average stack gas temperature, °F 794 (she )
Molecular weight stack gas, wet, 1b/Tb-mole:
M, M, = 29(1-B,5) + 18B,, 189S

CALCULATION (Q4)
go(,‘_(p,o ) 97/) 8599(ss1)r2v9 (¢ OJ()/s_f

z24./vY
/—_’_/_’_—
co0(2855)

o3 S 29,90
= Lu8.8%3 :
[04=2 55 dschn
STACK MONITOR FLOW RATE DIFFERENCE (D))
D = 0, = (FI-1)
Eq. Input Description Value
Qgy Avg stack gas dry volumetric flow rate, dscfm . Y9 one
FI-1 Stack massflow reading, scfm 2 €0 e 2
' CALCULATION (D;)
299 — tée = _yy
ﬁ)i = _ 4, ~scfm

HNF-SD-W320-ATR-012

C0G Engr Initials/Date: _ Ce /o -25-53
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #13
168~HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11

DATA SHEET 6 .

STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

10.1 complete, and legible.
T1-\-48

10.2 Q&\Q@¥ﬁ&§§c‘

V&B Review (print name) <Sfgnature Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 . ¢
System configuration ‘70 ydfm 7-l-9%
restored: Facility PIC P74 Date
) N/A MNA
Work Reguest Number Work Request Number Date

Facility PIC forward data sheet package.to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
"10.5 complete & return data sheets to Planner, Bill Woody 373-4471):

Gty /w(’mmﬂé/ f/ﬁ_m@w—) 2 ~22-52

Cog. Fngr. (print name) Signatdrg Date

COMMENTS:
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241-C-106 TANK EXHAUSTE&[E( 296-C-6 . —@- AIR FLOW TEST # 13
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 10 of 11
ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)

RUN | DATE |  TIME Qg D, (D,)?
—

>

3

4

—

6

7

8

9

10

11

12 | %-26-9% | /0,0 ;82 > %
13 |7 -29-43 2910 2 Y9 - — /1 /Ty
14

SUM = RUNL + RUNZ + ... o | o o
AVG = SUM = 14 ap

C0G Engr Initials/Date: 4—{#/} —35-9%
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241-C-106 TANK EXHAUSTERI!TACK 296-C-6
168-HOUR AIR FLOW TEST DATA SHEETS

I AIR FLOW TEST # 15

PAGE 11 of 11

ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

95% CONFIDENCE COEFFICIENT (CC)

_{EDy
Z(Dy)* Ta

cCc =2.160
13 x 14

Eq. Input | - Description

Value

Z(D;)? Sum of 14 squared flow rate differences

LD, Sum of 14 flow rate differences

CALCULATION (CC)

PERCENT RELATIVE ACCURACY (RA)

D| + cC

sd

RA = x 100

Ps) Abosolute average flow rate difference

Qaa Average reference flow rate

CALCULATION (RA)

168-HOUR AIR FLOW TEST RESULTS

PASS = RA < 10% ~ FAIL = RA > 10%

_PASS / FAIL

HNF-SD-W320-ATR-012
Revision 0
Page 289




WORK PACKAGE 2E-98-00590

241-C-106 EXHAUST STACK 296-C-6
- 168-HOUR AIR FLOW TEST

DATA SHEETS TEST NO. 14
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #14
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 1 of 11

TANK EXHAUSTER 296-C-6 SITE-SPECIFIC DATA

GENERAL INFORMATION

Stack: 15'-4" (height); 6.056" i.d. (sch 40 pipe)
645 ft grade elevation (ref)

Flow Test Ports: FTP F, G; 1" pipe w/cap; 8'-11" above grade
Scaffolding: Work platform installed on skid
Exhaust Fan: - FN-1362; 230 cfm @ 53°F (variable: 180 std cfm
@ 19 in. wg to 360 std cfm @ 42 in. wg).
REFERENCES

Include the following references if requested by Air Balance (AB), Operations
(NPO), or Tank Farm Power Operator (OP) personnel:

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

PRECAUTIONS & LIMITATIONS

Flow test ports shall be accessed using the work platform installed on
exhauster skid.

A flagman is requirved for vehicle movement within the Tank Farm. Only
vehicles meeting the requirements of HNF-IP-1266 AC 5.16 are permitted within
the tank farms.

PREREQUISITES

No additional prerequisites.
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #14
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 2 of 11
DATA SHEET 1 -
STEP 1.0 INSTRUMENT CALIBRATION DATA
AIR FLOW INSTRUMENT ’ HYGROMETER
1.1 Flow Instrument Type Mo Equipment Number ~ ¢
Instrument Code Nun%b‘}e;”zgﬂo?ﬂ°°7 Instrument Code Nun}b’g,?\‘r‘.az‘OB_M‘,.3
Cal Due Date . g~5-¢g Cal Due Date Ja~]—9¢%

ADDITIONAL INSTRUMENT CALIBRATION DATA

1.2

COMMENTS:

Initials/Date ﬁ/_j/‘/(-’ 3-27-2¢%
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST #14

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 3 of 11
DATA SHEET 2 .
STEP 2.0 : BAROMETRIC PRESSURE READING
2.1 Hanford Weather Forecaster (373-2716)
Location Station Elevation Time of Barometric Pressure
Number (ft) Reading (in. Hg)
2.2
22 200 East | 6 680 /0 |0 27,/3@ (Py)
COMMENTS :
STEP 3.0 ' - INSTALLED INSTRUMENT READINGS
3.1 Operating exhaust fan: FN-1362
Instrument Location Reading*
3.2 Stack Flow Indicator Stack Monitoring - (FI-1)
FI-13627A Cabinet 267 (SCFH)
Instrument calibration sticker current? - GE> NO
Instrument in proper working condition? (Yj;) NO
3.3 COMMENTS : '
STEP 4.0 PRE-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec.] O
PASS FAIL
Impact Pressure C///gtatic Pressure L///
4.3
4.6 COMMENTS

* Stack Mass Flow Indicator is read in conjunction with VP measurements (Step 5.5).
Observe reading at least once per minute while taking VP measurments and enter
average instrument reading.

Initials/Date £rt  3-27-98

HNF-SD-W320-ATR-012
Revision 0
Page 293




241-C-106 TANK EXHAUSTER !TACK 296-C-6

o

AIR FLOW TEST #14

R-2-81358%
TF155P1.01

RECORD FILTER SAMPLE _
PROBE ENCLOSURE \

1
1*=0"

FTP—F

OPP, SIDE

FTP-G

EXHAUST FAN
FN-1362

EL_645'

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 4 of 11
.
STACK 296-C—6 )
MEASUREMENT FLOW TEST PORT
Humidity F
Static Pressure F
Temperature - F, G
Velocity Pressure F, 6
Stack Diameter: 6.056 in. (i.d.)
Stock Area: 0.2006 sq ft |
Port Elevation: 654 ft .
‘ o nd
BETA/GAMMA SAMPLE :
PROBE ENCLOSURE |
~H o
i
©

-0

411"

Fiaure 1. 241-C 106 Stack 296-C~6 Air Flow Test Ports.
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241-C-106 TANK EXHAUSTER!TACK 296-C-6

AIR FLOW TEST #14

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 5 of 11
DATA SHEET 3 .
STEP 5.0 'STACK AIR FLOW MEASUREMENTS
TEST PORT F
Relative Humidity: 3 U (RH) RETEST (ir REQUIRED)
Static Pressure: . 698 (Py) (Pg)
Traverse Temp. Velocity Velocity
Points*
(in.) ts VP FPM** VP FPM**
(°F) (in. wg) (ft/min) (in. wg) (ft/min)
12 5/ 039 139
7/8 S| 2y lyro
5.1 13/8 S/ 1Y 1352
5.2 2 51 0k | 1304
5.3 4 S 069 oy d
54 45/8 51 oys 450
5 5 5 1/8 51 o8y | (1]
: 51/2 S Y 2 /599
TEST PORT G
12 S| 1Y 1352
7/8 51 JEEN 1455
9.1 13/8 S| 19 1376
9.4 2 51 w47 | 1037
4 5] 053 gaAN
45/8 . 5( 9 13% %
51/8 91 Jol (27 3
51/2 9 Q7] v (607 CvPt)
TOTAL ts %16 TOTAL FPM | /94 G2 TOTAL FPM

* Traverse points are measured relative to internal diameter (i.d.); none may be

located within 0.5 in. of stack walls.

** £pM = 4005 VP

Tima +ant ramnlatad.
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241-C-106 TANK EXHAUSTER !TACK 296-C-6

AIR FLOW TEST # 14

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 6 of 11
DATA SHEET 4 .
STEP 6.0 PITOT TUBE PERFORMANCE CHECK
(PASS = P £ t 5%); FAIL ='P > & 5%)
pa[( col - 207 )+ 07 ]x100-__ O % | EAS/FAIL
6.1 VP1 vp2 VP1 )
6.3
6.4 1f P > £ 5% AND VP1 < 0.04 in. wg, air flow retest is NOT required;
COG Engineer will determine acceptability of pitot tube performance.
COMMENTS :
STEP 7.0 POST-TEST PRESSURE LEAK CHECK
[ Reading 2 3.0 in. wg and stable (¢ 0.2 in. wg) for 15 sec. ]
% IL
Impact Pressure Static Pressure ‘/ FA
7.1
772 COMMENTS:
STEP 9.0 STACK AIR FLOW CALCULATIONS
9.1 Total ts = ts1 + ts2 + ts3 + ... ts(total) %/th »
9.2 Average ts = Total ts = 16 tstave)
9.3 Velocity (FPM ) = 4005 yVP
9.4 Total FPM = FPMi + FPM2 + FPMs + ... FPMctotald /?(o%l
9.5 Average FPM = Total FPM + 16 fpmeave) /236
9.6 Total CFM = Average FPM x 0.2006 sq ft cfmctotaly 247
Initials/Date g/"’" 3-27-9%
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241-C-106 TANK EXHAUSTER !TACK 296-C-6 AIR FLOW TEST # 14

168~HOUR AIR FLOW TEST DATA SHEETS ) PAGE 7 of 11
DATA SHEET & (Sheet 1 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
AVERAGE ACTUAL STACK GAS VELOCITY (v,)
vy = K Cy (V) g | 22
PSMS
AVERAGE STACK GAS DRY VOLUMETRIC FLOW RATE (Q.4)
) T P,
0., = 60(1L-B,) V,A std ) (——S—)
sd ( ws) s (Tg(avg) Ps!:d
= 60(1-Bys) KpCp (/TPlary A (TSM) P
Pscd Ts(avg) Ms
Eq. Input Description . Value
B¢ Stack gas water vapor:
_ [ _RH\ [ Pus
. Bus (100)(135) F o0Y s
Rt 3
RH Stack relative humidity, percent 1Y% e
P Vapor pressure of H,0 at temperature t .., L e2 S
Pitot tube constant: ’
Ko a1 85.49
85 .49 £t (Ib) (in. Hg) 2z
sec | (Ib-mole) °R (in. H,0)
Cp Pitot tube coefficient, standard 0.99
Average of velocity pressure sqrt, in. wg:
P,
(‘/V_).‘"‘V" (V7P ayg = £DM gy + 4005 ‘ . >0/
TPM avey Average stack gas velocity, ft/min /230 e ©
A Cross-sectional stack area, ft? ' 0.2006
Tsa ‘| Standard absolute temperature, °R 528
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241-C-106 TANK EXHAUST!! STACK 296-C-6

‘ AIR FLOW TEST # 14~

168-HOUR AIR FLOW TEST DATA SHEETS PAGE 8 of 11
DATA SHEET § (Sheet 2 of 2) .
COGNIZANT ENGINEER AIR FLOW CALCULATION WORKSHEET
Poed Standard absolute pressure, in. Hg 29.92
Py Absolute stack gas pressure, in. Hg:
’ P, = P + (Py = 13.6) 24.7 7
. . - (Sht 2)
Py Barometric pressure at test port, in. Hg 24./2¢
. : (Sht 3)
Py Stack static pressure, in. wg £, 0453
Average absolute stack temperature, °R
. Ts(avg) Ts(avg) = 460 + ts(an) S//
Tecavr Average stack gas temperature, °F S/. Ghe s
Molecular weight stack gas, wet, 1b/1b-mo1e':
e M, = 29(1-B,) * 185, 1895

60//.—5&00'{}?)33}/7/’4 I’
’ : Ly5) 222 (g S2
) se Curea) S8

CALCULATION (Q.4)
2719
v (28.95)

550 5 2f.52

= T?>.95 :
rQsd = 2z ¥v dscfm
STACK MONITOR FLOW RATE DIFFERENCE (D;) '
D; = Qg4 - (FI-1)
Eq. Input Description Value
Qgq Avg stack gas dry volumetric flow rate, dscfm 2 97Y e
FI-1 Stack massflow reading, scfm 26 e 2
CALCULATION (D;)
TYH = 67 = g
r[)i = .22 scfm

HNF-SD-W320-ATR-012
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241-C-106 TANK EXHAUSTER !TACK 296-C~6. AIR FLOW TEST #14
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 9 of 11
DATA SHEET 6 .
STEP 10 DISPOSITION

Vent & Balance Reviewer (PIC) shall ensure Data Sheets are accurate,

%g% complete, aniycegib'le. ]
I~ G G L

V&B Review (print name) Signature - Date

Facility Person-In-Charge (PIC) shall ensure all caps, plugs, and
instrumentation have been restored to original configuration and
record Work Request Number of items requiring additional maintenance:

10.3 . R
System configuration 7@ Mw 7‘&’98/

restored: Fac.ih'ty PIC J Date
N N/
Work Request Number Work Request Number Date

Facility PIC forward data sheet package.to Environmental Engineer for
air flow test calculations & data analysis (Env. Engr. sign when
10.5 completé & return data sheets to Planner, Bill Woody 373-4471):

é’d\y)/"l (\/‘,,Mme/ /&L\_\,,%C\/,_\__D '5’3‘)—??

Cog. Engr. (print name) Signature Date

COMMENTS :
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\il—c—los TANK EXHAUSTER STACK 296-C-6 . AIR FLOW TEST # 14
. | 168-HOUR AIR FLOW TEST DATA SHEETS : . PAGE 10 of 11
~ ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 1 OF 2)
RUN DATE TIME Qsq D; (0,)°
1 Lele-§F $rosfa 237 ~ /2. 3¢ /65
2 | vrie 53| 6778/ 29y 1 -/5.323 L 30
3 | 3.22-63 | 16354 2 Sa. <75 s
4 |3-23-98 STy ) -/ 2 167
5 {3-22-97] ;530 15> -~ Ly
6 |y-23-92| /79 248 -/ 1874
I 7 j3-cy-92 0920 243 -2/ ' LA
—ﬂl*l‘F%’ (0% 7/ 26 - t6 6§7¢

9 {1-z5.42] 0720 Y3 -/ 2 8¢

10\ v-25.93 | 7925 > YT . - 75 22

111 2~26-42{ 0 95 175 ~ 1Y /9 6.

2| s et93| soro | 183 2 g

13 | v-29-42| 09/ 2 Y9 ' - ' ,7;/

14 13-27-9% /s‘/>/ =YY ~ 23 s29

SUM = RgNl + RUNZ + ... R 200 @y 3,723 meph

AVG = SUM = 14 250 apl| - o e .

é"{"—/?”bo*;?

COG Engr Initials/Date:
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241-C-106 TANK EXHAUSTER STACK 296-C-6 AIR FLOW TEST # 14
168-HOUR AIR FLOW TEST DATA SHEETS PAGE 11 of 11

' ENVIRONMENTAL ENGINEER AIR FLOW DATA ANALYSIS (SHEET 2 OF 2)

" g5% CONFIDENCE COEFFICIENT (CC)

%D,
% (o - | B2
cC = 2.160
: ) 13 x 14

fferences

Sum of 14 squared flow rate di

Sum of 14 flow rate differences

CALCULATION (CC)
e YO )
2:8 ~ [ ()
[5 g

/4 > f it
2. o/ - s,
s lry) -

»,

PERCENT RELATIVE ACCURACY (RA)

D, + ¢cC
RA=P—iL:_——-Xx100

sd

Abosolute average flow rate difference

Average reference flow rate

CALCULATION (RA)

vs + Lo 4ok
2590 ’ _

) 168-HOUR AIR FLOW TEST RESULTS : )
PASS = RA < 10% ) FAIL = RA > 10% ;.PASS ; FAIL
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