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1 .o 

2.0 

3.0 

4.0 

ATTACHMENTS 

1 .I HNF-1857, Rev 0-A, with recorded data and test exception reports, and Engineering 

1.2 Engineering Change Notice W-058-395 
1.3 W-058 Interlock Test Listing 
1.4 NHC letter 9852239 

Change Notice W-058-373 

REFERENCES 

2.1 HNF-SD-W058-SUP-002, Rev. 1, Project W-058 Startup Test Plan 
2.2 W-O58-PI, Rev 2, Procurement Specification, Slurry Transfer Pumps 
2.3 Vl'22798, Supp 28, Slurry Transfer Pumps Factory Acceptance test 
2.4 lncroporated Engineering Change Notices, W-058-391, W-058-393, W-058-394 
2.5 NCR W-058-27 
2.6 W-058 OAC Part II 
2.7 FDNW letter LMHC-96WO-0006, CO-98-TWRS-202 

INTRODUCTION 

This report documents the results obtained during the performance of Preoperational 
Test POTP-007, from December 12, 1997 to March 27, 1998. Six test exceptions were 
generated during the performance of this test. One unresolved test exception remained 
at the time of completion of the test. 

OBJECTIVES 

The main objectives were to demonstrate the operation of the following Cross-Site 
Transfer System components: 

Booster pumps P-3125A and P-31258 interlocks and controls, both local and 
remote. 
Booster pump P-3125A and P-31258 and associated variable speed drives VSD-1 
and VSD-2 performance in both manual and automatic modes. 
Water filling, circulation, venting and draining of the transfer headers (supernate 
and slurry line). 

As described in reference 1, the following components of the Cross-Site Transfer System 
that would normally be used during an actual waste transfer, are not used in this specific 
test: 

Water Flush System. 
Valving and instrumentation associated to the 241-SY-A valve pit jumpers. 
Valving and instrumentation associated to the 244-A lift station. 
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5.0 SUMMARY OF TEST RESULTS 

Acceptance criteria were met. 

The following interlocks operate properly: 5.1 

1-2: 

1-6: 

On high pressure shutdown, operating booster pump, P-3125A or P-3125B 
(Criteria Met) 
The operating booster pump, P-3125A or P-3125B will shutdown: 
A) 
B) 
C) 
D) 
E) 

1-7: The pump will not be permitted to operate if the inlet pressure is lower than 
10 psig (Criteria Met) 

1-9: Transfer pump P-lO2-SY-02A will not be permitted to start if operating 
booster pump is shutdown (Criteria Met) 

1-10: Upstream transfer pump P-lO2-SY-02A will be shutdown if inlet pressure 
reaches 70 psig (Criteria Met) 

1-14: On high discharge pressure, shutdown appropriate operating pump (Criteria 
Met) 

1-15: The booster pump will not be permitted to start if the associated vent and 
drain valves are not closed (Criteria Met) 

1-20: (With respect to supernate line vent only): On high pressure, shutdown 
transfer pump P-I 02-SY-02A (Criteria Met) 

On high pump bearing temperature (Criteria Met) 
On high motor winding temperature (Criteria Met) 
On high vibration (Criteria Met) 
On pump seal failure (Criteria Met) 
On low oil level (Criteria Met) 

5.2 Booster pumps P-3125A and P-3125B operated at the design flowrates of 104 gpm 5 7 
gpm and 140 gpm 5 7 gpm, and at a high flow condition of 160 gpm 5 7 gpm, under 
control of system flow feedback. (Criteria Met) 

Transfer headers 3150 and 3160 from the Diversion Box to the Vent Station were filled 
with water; water was circulated through them by the booster pumps; and the headers 
were vented and drained. (Criteria Met) 

5.3 
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6.0 TESTING CONFIGURATION 

Water testing of the headers and the pumps was carried out by connecting the slurry and 
supernate headers in a temporary loop circuit from the Diversion box to the Vent station. 
Details of the circuit and its configuration are provided in Attachment 1, Appendix A. 

7.0 RESULTS - DISCUSSION 

7.1 Pump Instrumentation and Interlocks 

Attachment 3 provides a complete inventory and boundaries of W-058 interlock tests, and 
associated alarm andlor trip set points. All interlocks were tested when practical from the 
sensing device. 

One set-point worthy of interest is the low-oil level set according to the pump vendor’s 
recommendations: 

It was also visually checked that the minimum oil level ensured oil coverage of the sling 
rings in order to provide adequate bearing lubrication. 

Normal oil level in bearing housing: 2.625 inches below shaft centerline 
Minimum oil level in bearing housing: 3.06 inches below shaft centerline 
Drained oil volume to reach minimum oil level: approximately 175 ml to 250 ml 

7.2 Slurry Booster Pumps Performance 

Prior to site installation both pumps were submitted to a 48 hour factory acceptance test 
(reference #2). 

Over the complete performance of this preoperational test both pumps have undergone 
the following cumulative run-in time: 

P-3125A: 15.0 Hours 
P-3125B: 12.0 Hours 

Data points were collected at varying flowrates (76 to 173 gpm), speeds (50 to loo%), 
and back pressures in order to cover the full range of operating conditions for the pumps 
and variable speed drives. Tables 1A and 1B highlight the selected operating conditions 
and main results for each pump run. 

Figures 1 and 2 illustrate the pump curves established for both pumps. Both curves are 
above the required performance points: (reference #2) 

138 gpm at 2260 feet TDH (Total Dynamic Head) 
104 gpm at 1850 feet TDH (Total Dynamic Head) 
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Throughout the selected operating conditions drive and thrust end bearing temperatures 
remained stable: 

I Pump P-3125A Pump P-31258 

Thrust end Temp."F 

Drive end Temp "F 

Aside from the exception discussed in section 8.5, vibration levels (horizontal velocity 
measurements from installed vibration sensors) for both pumps remained low throughout 
the range of operating speeds typically ranging as indicated below: 

Thrust end vibration 

0.01 to 0.09 

0.01 to 0.13 

Drive end vibration 

0.01 to 0.06 

0.01 to 0.09 

7.3 Variable Speed Drives 

In accordance with the manufacturer's recommendations both variable speed drives 
(VSD) were set as follows: 

Frequency range: 30 Hz to 60 Hz 
Speed range: 1800 rpm to 3600 rpm (50 to 100%) 
In order to avoid over current or over voltage conditions during acceleration or 
deceleration, linear ramps were set as indicated below per the manufacturer's 
recommendations: 

PCU ramp limit = 60 seconds for a 100% speed change 

VSD Acceleration time = 20 seconds for a 100% speed change 

VSD Deceleration time = 60 seconds for a 100% speed change 

(auto mode) 

(manual mode) 

(manual mode) 

Attachment 1 sections 7 through 10, provide recordings of variable speed drives 
electrical parameters in all the selected operating conditions. Section 8.4 provides a 
description of the malfunction experienced during initial testing of one of the drives. 
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7.4 

7.5 

7.6 

7.7 

7.8 

Transfer Headers Pressure Drop 

Figure 3 illustrates the measured, circuit, supernate, and slurry line pressure drops as a 
function of flow. Although these pressure drops are specific of the test circuit and its 
boundaries, they can easily be extrapolated to the full length of each header. It is also 
interesting to note that the measurements match quite well the calculated pressure drops 
established for the design of the test circuit (figure 4). 

Transfer Headers Insulation 

No significant temperature drop could be measured across the headers during the first 
day of testing (Attachment 1, Appendix G, System data) where slightly heated water was 
used (-64"F), hence confirming the good insulation of the lines. 

Automatic Flow Control 

Satisfactory and stable pump operation under automatic flow control was obtained by 
tuning the PID (Proportional, Integral, and Derivative) parameters of the flow control loops 
as indicated below: 

P = 0.8 
I = 0.06 l k e c  
D = 0 sec 

These parameters established with water, may possibly need to be readjusted with actual 
waste slurry. 

Transfer Headers Venting and Draining 

Venting and draining of both headers was performed without any difficulty at an average 
flow rate of 35 gpm. It was also verified upon completion of this operation that the vent 
line filters remained dry. 

Pump Long Term Maintenance 

Refer to Attachment 4 for booster pump long term and storage recommendations. 
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8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

NOTABLE EVENTS AND TEST EXCEPTIONS 

Pump 3125A Failure (TE-001) 

One December 20, 1997, pump P-3125A failed to startup. It was determined that the 
pump had “locked-up”. Decision was made to disassemble both pumps under vendor 
supervision in order to determine the cause of failure. The vendor determined that the 
pump had lock-up because if was provided with a non protected (non overlaid) surface on 
the hub side of the impellers. Both pumps were subsequently modified to include a hub 
side wear ring and all wear rings were overlaid with the same type of material as the eye 
side wear ring for abrasive service. Further details regarding the mode of failure and 
corrective actions can be found in attachments to test exception TE001. Testing was 
resumed on February 11, 1998 upon completion of the corrective work and closeout of 
the associated nonconformance reports. 

Pump Seals Replacement (TE-002) 

During the initial run of Pump 3125A, leakage was observed from the pump air seals. All 
seals were replaced by upgraded “wavy face” technology seals upon the seal vendor’s 
recommendation. Further details can be found in attachments to test exception TE002. 

Pump 3125A Vent Valve MOV-3125AK (TE-003) 

MOV 3125AK was found to be leaking and was replaced. Pump runs performed on P- 
3125A prior to the valve replacement were repeated as pump discharge pressure 
recordings (see Attachment 1, Appendix G System data) were affected by the leak. 

Pump 31256 Variable Speed Drive (TE-004) 

Refer to test exception TE-004 and its attachments for the details and resolution of the 
encountered malfunction. 

Pump 3125A and 31258 Vibration (TE-005) 

During the pump runs, abnormal vibrations (horizontal velocity from installed vibration 
sensors) at critical speeds were identified: 

P-3125A: 0.6 to 0.8 IPS at 3000 rpm 
P-31256: 0.2 to 0.3 IPS at 2950 rpm 

In the case of P-3125A, the level of vibration is high enough to activate the pump 
shutdown interlock set at 0.6 IPS. For P-31256, the pump and motor vendors have 
determined that these vibration levels are acceptable. 

A first diagnosis established by the pump vendor (see vibration analysis report attached 
to Test Exception 005) seem to attribute the vibration levels to a resonance generated by 
a motor imbalance. The vibration analysis also identified high overall vertical vibration 
levels at full speed (3600 rpm) for both pumps. Subsequent attempts to balance both 
motors by the motor vendor (field report pending) have not allowed any significant 
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reduction of the observed vibration levels. At the time of writing of this report, resolution 
of the problem is being carried as an exception to the W-058 OAC Part I1 (reference 5 - 
Facility Testing - Exception 1) and considered a pump warranty item. 

Further diagnosis and corrective actions (see reference 7) are still needed. 

8.6 Pump StoplStart Signal (TE-006) 

It was observed that both pumps restarted automatically after shutdown by a variable 
speed drive fault. This problem was corrected by ECN WO58-391 and W-058-393 and 
retested accordingly. 

Loss of Communication to PCU-2 

Upon loss of communication or power to PCU-2, it was noticed that the operating booster 
pump continues to run. Loss of communication was simulated in this case by 
disconnecting the inpuffoutput fiber optic connections at PCU-2. Loss of power was 
simulated by disconnecting the fuses to the PCU-2 processor (note: the analog 
inpuffoutput power supply remained energized). 

8.7 
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9.0 CONCLUSION 

Components included in this test procedure have been tested to the engineering 
requirements established by the design documentation and are deemed to have 
satisfactorily met their functional design criteria. One exception however subsists (slurry 
booster pump vibration level) and will need to be resolved. 

10.0 LIST OF FIGURES AND TABLES 

Table IA:  P-3125A - Selected operating conditions and results 
Table 16: P-31256 - Selected operating conditions and results 
Figure 1: P-3125A performance curves 
Figure 2: P-3125B performance curves 
Figure 3: Circuit pressure drops 
Figure 4: Calculated circuit pressure drops 
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TABLE 1 f i  

2150 Auto 
2430 Auto 
2530 Auto 
2725 Auto 
2690 Auto 
2745 Auto 
2850 Auto 

POTP 007 SELECTED OPERATING CONDITIONS - RESULTS 

SLURRY BOOSTER PUMP P3125A 

58 

47 
47 
47 
42 
42 

Outlet P FLOW 
p s i g  g p m  

273 
302 110 
375 110 
415 140 
460 140 

140 
490 155 
520 155 
575 155 

- 
TDH 
feet 

580 
1255 
2192 
2005 
567 
634 
800 
920 
1024 
1243 
1105 
1174 
1301 

184 
404 
624 
557 
109 
137 
213 
182 
227 
324 
225 
254 
306 

155 
310 ’ 

443 
310 
13 
45 
120 
20 
68 
163 
30 
60 
110 

132 
260 
528 
561 
260 
257 
255 
395 
392 
392 
460 
460 
465 

DP SLL 
w i g  

103 
166 
347 
314 
1 64 
165 
162 
233 
233 
‘231 
265 
266 
269 

DP SNL 
w i g  

29 
94 
181 
247 
96 
92 
93 
162 
159 
161 
195 
194 
196 

DPl-DP2 
p s i g  

74 
72 
166 
67 
68 
73 
69 
71 
74 
70 
70 
72 
73 



2200 
2560 
291 5 
3650 
3650 
2000 
2100 

271 0 
2910 
2850 
2950 

PI 31 268 
psig 

181 
260 
350 
460 
763 
660 
120 
156 
235 
202 
262 
366 
242 
285 
404 

- 
MODE 
- 
- 
Manual 
Manual 
Manual 
Manual 
Maya1  
Manual 
Auto 
Auto 
Auto 
Auto 
Auto 
Auto 
Auto 
Auto 
Auto - 

PI temp2 DP cicuit 
Psig psig 

130 171 
180 223 
240 282 
310 353 
570 457 
400 570 
15 280 
55 275 
130 280 
20 435 
85 422 
195 41 5 
25 500 
75 498 
195 497 

TABLE 1 6 

DPSLL 
psig 

120 
143 
172 
203 
264 
310 
175 
174 
175 
253 
245 
244 
283 
288 
288 

POTP 007 SELECTED OPERATING CONDITIONS - RESULTS 

DPSNL 
psig 

51 
80 
110 
150 
193 
260 
105 
101 
105 
182 
177 
171 
21 7 
210 
209 

SLURRY BOOSTER PUMP P3725B 
- 

Inlet P 
psig 
- 

65 
60 
56 
51 
54 
54 
57 
57 
57 
46 
46 
46 
40 
40 
40 - 

410 
140 
140 

- 
TDH 
feet 

615 
862 
1146 
1483 
2317 
2185 
620 
700 
885 
1015 
1135 
1373 
1190 
1301 
1576 

- 

- 

DP1-DP2 
wig  

69 
63 
62 
53 
71 
50 
70 
73 
70 
71 
68 
73 
66 
78 
79 
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1 .0  PURPOSE 

1.1 This procedure tes ts  the operability of the Project W-058 Cross Si te  
Transfer System booster pumps, slurry header 3160, and supernate 
header 3150. 

2.0 INFORMATION 

2 . 1  SCOPE 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

The transfer system will be configured for the slurry l ine 
booster pumps t o  move water from a temporary reservoir 
located outside 6241-A Diversion Box through a loop which 
s ta r t s  a t  the slurry line inside the Diversion Box, 
jumpers from the slurry l ine t o  the supernate l ine inside 
6241-V Vent S t a t i o n ,  and returns thru the supernate l ine.  
Utilizing system valves as barriers, the Diversion Box 
will be isolated from 241-SY-A and 241-SY-B valve pits i n  
200 West Area, and 6241-V Vent Station will be isolated 
from Lift Station 244-A in 200 East Area. 

This t e s t  will demonstrate f i l l ing ,  venting, and draining 
of the transfer headers. 

This procedure will demonstrate the operation of the 
following Cross Site Transfer' System components: 

Booster Pump P-3125A and VSD-1 
Booster PumD P-31256 and VSD-2 

The following components of the Cross Si te  Transfer System 
t h a t  would normally be utilized during an actual waste 
transfer, are no t  used in this  tes t :  

Water Flush System 
Valving and interlocks a t  241-SY-A valve p i t  (jumper 
not yet installed) 
Valving and interlocks a t  244-A Lift Station (jumpers 
not yet installed) 
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2.1.5 This procedure i s  governed by HNF-PRO-446 which 
establishes the requi rements for project, program, 
department, or division testing act ivi t ies .  

2.2 TERMS AND DEFINITIONS 

2.2.1 
2.2.2 
2.2.3 
2.2.4 
2.2.5 
2.2.6 
2.2.7 
2.2.8 
2.2.9 
2.2.10 
2.2.11 
2.2.12 

HASP - Health and Safety Plan 
M&TE - Measurement and Test Equipment 
MCS - Monitoring and Control Station 
MOV - Motor Operated Valve 
PI - Pressure Indicator 
PIC - Process Instrument Calibrator 
PID - Proportional Integral Derivative 
PCU - Process Control Unit 
POTP - Pre Operational Test Procedure 
SOV - Solenoid Operated Valve 
VTPS - Variable Test Pressure Source 
TSR - Technical Safety Requirements 

2.3 RESPONSIBILITIES 

2.3.1 The Construction Forces craft personnel are responsible 
for: 

Test Di rector responsi bl i t i  es : 

Providing assistance during the t e s t  

2.3.2 

Ensures the equipment found in Step 4.10 of th i s  
procedure is available. 
Safe and productive accomplishment of the tes t s  
necessary t o  achieve startup. 
Ensure safe working conditions and practices. 
Ensure compliance with tes t  documents and Technical 
Safety Requirements documents (TSRs) during testing. 
Communicate and coordinate the tes t s  with the Tank 
Farm Shi f t  Managers. 
Ensure appropri ate revi ew/approval of any 
modifications t o  tes t  procedures are completed prior 
t o  returning t o  work 
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Conducts pre-job planning meeting. 

Direct line of communication and centralized p o i n t  of 
control. 

Schedul ing/reschedul ing of the tes t  as required. 
Delegates any of the above responsibilities as needed 
t o  a deputy. 

2.3.3 Test Engineer responsi bi 1 i tes  : 

. 

. 

Conducting pre- job  system wal kdown. 
Recording equipment status and da ta  per this 
procedure. 
Directing preoperational testing 
Providing technical support during testing. 
Providing programming support during testing. 
Forcing d a t a  in PLC program during testing. 
Recording da ta  exceptions and other notes as required 
on the POTP Data Sheets. 
Review tes t  documents t o  Val idate acceptance 
Prepare post testing documents ' 

2.3.4 Operations Personnel responsibilities: 

Observing testing activities for training purposes. 

2.4 CHANGE CONTROL 

2.4.1 Test procedure administrative or editorial changes 
required during testing may be accommodated by the Test 
Engineer red-lining the controlled copy of the t e s t  
procedure, i f  such changes will not affect operating 
faci l i ty  safety, function, or performance and will no t  
compromi se or influence tes t  d a t a .  
changes t o  acceptance c r i te r ia ,  or changes t o  Danger, 
Caution, Special Precautions, or other safety or 
environmental instructions must be made by engineering 
change notice. Such changes shall not prevent the running. 
of another portion of the t e s t  unaffected by the change. 

Requi rement changes, 
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2.5 EXCEPTIONS 

2 .5 .1  Exceptions t o  the t e s t  resu l ts  w i l l  be given a sequential 
number and recorded on Attachment E ,  Test Exception Log 
sheet. Errors i n  the  POTP i t s e l f  sha l l  not  be processed 
as exceptions (see Section 2.4,  CHANGE CONTROL). A Test 
Exception Report, Attachment D, w i l l  be f i l l e d  out t o  
record and d ispos i t ion  each t e s t  exception. 

2.6 REFERENCES 

2.6.1 The fol lowing documents were used t o  w r i t e  o r  are 
referenced i n  t h i s  procedure: 

. 

Project W-058 Startup Test Plan, WHC-SD-W058-SUP-002 
Project  W-058 Replacement o f  Cross S i t e  Transfer 
System Functional Design C r i t e r i a ,  

H-2-822400, Sheet 1.2 & 3, P & I D  Legend 
H-2-822402, P & I D  SY Valve P i t s  
H-2-822403. P & I D  Diversion Box 6241-A 
H-2-822404, P&ID  Vent Stat ion 6241-V 
H-2-822405, P&ID L i f t  Stat ion 244-A 
H-2-822505, E lec t r i ca l  One-Line Diversion Box 6241-A 
H-2-822513,Sheet 1-9, E lec t r i ca l  Elementary Diagrams 
Diversion Box 6241-A 
H-6-14009. E lec t r i ca l  One Line Diagram Vent i la t ion  
Stat ion 6241-V 
ES-058-Y40 through Y90, Logic Diagrams 
V I  22798, Supplement 1, Electronic Pressure 
Transmitter, Ametek Model 88 Series 
V I  22798, Supplement 33, A i r  Operated Ba l l  Valves, 
Herion/Hi -Gear Inc./Hytork 
V I  22798, Supplement 39, Ul t rasonic Flowmeter, 
Panametri cs 
V I  22798, Supplement 40, S lu r ry  Transfer Pump, Sulzer 
B i  ngham Pumps 

WHC-SO-W058-FDC-001 
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2.7 ENVIRONMENTAL 

2 .7 .1  S p i l l s  o f  hazardous materials should be reported t o  
Environmental Reports group a t  373-4942. 

2.8 SAFETY 

Warning - Operators should be aware o f  the  p o s s i b i l i t y  o f  
coming i n t o  contact w i th  poisonous snakes and 
spiders. 

2.8.1 The f o l l  owing administrat ive procedures control  work 
performed i n  t h i s  procedure: 

' Safety: HNF-PRO-074 t h r u  -096 and HNF-PRO-100 t h r u  - 
I ndus t r i a l  Hygiene: HNF-PRO-110. -111, -115, -119 
105. 

t h r u  -121. 
Tank Farm Health and Safety Plan (HASP), 
WHC-SD-WM-HSP-002 

2.9 RADIATION AND CONTAMINATION CONTROL 

2.9.1 For any work requir ing entry i n t o  a rad ia t ion /  
contamination area, comply w i th  the  f a c i l i t y  requirements. 
The work covered by t h i s  procedure is  performed outside o f  
the  tank farm and does not require entry i n t o  a 
radiation/contamination control  area, except access i s  
requi red t o  241 -SY -271 bui 1 ding . 

2.10 QUALITY ASSURANCE 

2.10.1 Qual i ty Assurance sha l l  review and approve the  t e s t  
procedure, the  f i n a l  t e s t  report  and the d ispos i t ion  of 
a l l  t e s t  exceptions. LMHC QC w i l l  witness tes ts  performed 
under t h i s  POTP. 
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2.11 GENERAL INFORMATION 

2.11.1 A l l  Measuring and Test Equipment (M&TE) used during 
performance o f  t h i s  procedure t o  co l l ec t  qua l i t a t i ve  data 
w i th  the  exception o f  t iming devices sha l l  meet the  
fo l lowing requirements: 

Be w i th in  i t s  current ca l i b ra t i on  cycle as evidenced by an 
a f f i xed  ca l ib ra t ion  labe l .  
Be capable o f  desired range. 
Have an accuracy (consistent w i th  s ta te -o f - the-ar t  
l im i ta t i ons )  equal t o  or greater than the  accuracy 
speci f ied i n  the procedure. 

2.11 .2  Timing measurements sha l l  be made w i th  commercially 
avai lab1 e time devices. 

A l l  readings are t o  be taken and recorded f o r  each 
loca t ion  where the capab i l i t y  ex is ts  (i .e. loca l  
instrument, PCU, MCS). 

2.11.3 

2.12 LIMITS AND PRECAUTIONS 

2.12 .1  I f  during performance o f  t h i s  procedure, any o f  the  
fo l lowing conditions are found, immediately n o t i f y  the  
Test Engi neer : 

Any equipment malfunction which could prevent f u l f i l l m e n t  
o f  i t ’ s  funct ional  requirements. 
Personnel e r ro r  or procedural inadequacy which could 
prevent f u l  f i  1 lment o f  procedural requi rements. 

The Test Engineer may choose t o  stop work and place 
equipment i n  a safe condi t ion based on the  signi f icance of 
the  malfunction, e r ro r  o r  inadequacy. 

The Test Engineer has overal l  control  o f  the  tes t i ng  
process and change author izat ion f o r  t h i s  procedure. The 
Test Engineer i s  responsible f o r  running the  t e s t ,  data 
c o l l  ect ion , and ensuring compl i ance w i th  a1 1 requi rements 
i n  t h i s  procedure. 

2.12.2 
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SION N 0 . O  

2.12.3 Contact Test Director f o r  addi t ional  ins t ruc t ions  i f  
changing p lan t  conditions a f fec t  work o r  delays i n  work 
extend past end o f  s h i f t .  

I f  any waste i s  generated during performance o f  t h i s  
i ns t ruc t i on  consult Faci 1 i ty/Plant/Area Hazardous Waste 
Coordinator f o r  spec i f i c  ins t ruc t ions  t o  ensure compliance 
w i th  HNF and DOE envi ronmental standards, as appl i cab l  e, 
f o r  disposal . 

Comply w i th  FDNW and p l a n t / f a c i l i t y  spec i f i c  lock and tag  
or  over-tagging requi rements, as appl i cab1 e.  

2.12.4 

I 

2.12.5 

3.0 RECORDS 

3.1 This procedure as wel l  as a l l  completed attachments/appendices are 
kept as a permanent record. 

4.0 PREREQUISITES 

The fol lowing items are prerequis i te actions t o  be performed before In te r lock  
Testing, Sections 2 . 0  and 3.0 o f  Attachment A. 
performed i n  any order. 

Prerequis i te actions may be 

4 .1  Perform a walkdown o f  the  system tested by t h i s  
Test Engineer: 

4.2 Perform a pretest  b r i e f i ng  f o r  a l l  personnel i n  
performance o f  t h i s  t e s t .  

Test D i  rec to r :  

4.3 A l l  personnel who w i l l  be involved w i th  t h i s  t e s t  have provided the  
required signature v e r i f i c a t i o n  information i n  Attachme 

Test Engineer: dq 
4.4 The t e s t  engineer has v e r i f i e d  tha t  a l l  appropriate components 

w i th in  and including the t e s t  boundary have been 
Test Engineer: 

/. ~ .~ . ~ ~ -  
HNF-2504, REV. 0 ATTACHMENT, pxgg~-  

4-eFm- 
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4 .5  The following equipment has been prepared for operation in 
accordance with vendor manuals: 

4 .5 .1  Booster Pumps P-3125A and P-3125B and associated variable 
speed drives . 

Test Engineer y $ a  
4.6 Communications between personnel i n  242-S and field t e s t  personnel 

Test Director #y,&?& has been verified. 

4.7 The official copy of this  POTP and a l l  other copies t h a t  will be 
used during the tes t  have been verified t o  be t 

Test Engineer Hfl - .  

4.8 All open items have been evaluated and verified t o  not .affect the 
performance of th i s  POTP (Quality Assurance Nonconformance Reports, 
Construction Punch Lists, outstanding Engineering or Field Change 
Notices, Startup-originated Design Chan Test Deficiency 
Reports, and Master System Punch List i 

Test Director 
Te5+ +Jioeer 

The following additional items are prerequisite actions t o  be performed before 
Transfer Line Filling, Section 5.0 of Attachment A .  

oE fAPoE-5 
4.9 VERIFY process blankdare installed on header 3150 a t  241-SY-A valve 

3160 a t  244-A Lift Station. 
p i t ,  header 3160 a t  241-SY-B valve p i t ,  

Test Director 

4.10 The HEPA f i l t e r s  in the transfer 
Station are NOT installed. 

Test Director 

The following additional items are prerequisite actions t o  be performed before 
Booster Pump P-3125A Startup Testing, Section 7 0 of Attachment A 

4.11 VERIFY the system flowmeter FE-3125 is installed on the slurry l ine 
pipe i n  the Diversion Box (See VI 22798, Supplement #39 

Test Engineer & 
HNF-2504, REV 0 AfiACGMENT I PAGE37- 

r 

-4Waf+& 
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4.12 VERIFY correct parameters have been programmed i n t o  the Panametrics 
flowmeter DF868 electronics console, per Test Engineer’s direction. 
(See VI 22798, Supplement #39) Rero&d Iu k t  ‘bp”q$,f$, 

Test Engineer : 

4.13 EQUIPMENT/INSTRUMENTS 

4.13.1 Jumper #1 (connects temporary water reservoir t o  slurry 
line upstream of booster pumps). 
A ,  Appendi x A .  

See sketch in Attachment 

4.13.1.1 Connector t o  female Hiltap coupling, 3” ,  stainless 
steel 

4.13.1.2 Pressure indicator ( local) ,  scale range approximately 
1 t o  100 psig 
Manufacturer: #&& Model No. k*jyQ 
Serial No. u h  Calibration Date 3/19/97 

‘ Cajibration Due Date 3!/4/9fi GI, 4 5 b - 3 1 - ~ y - 6 7  
AA \-i&L,b\ NO.! a 

4.13.1.3 Valve (isolation between supply pump and booster 
pumps) 

4.13.1.4 Piping/hose as required, 100 ps ig  or better 

4.13.1.5 Pressure control valve or bypass regulator, 30 t o  75 
psi adjustment range, return system excess t o  water 
reservoir 

4.13.1.6 Supply pump, rated t o  provide approximately 140 gpm. 
t o  inlet  of booster pump (pressure/head required is  
dependent on jumper properties , i . e .  hose di  a. , 
length, component losses, e t c ) .  

4 13 2 Jumper #2 (connects slurry l ine t o  supernate line a t  
Hiltap connectors i n  Vent S t a t i o n )  
Attachment A ,  Appendix A. 

See sketch i n  

4.13 2 1 Connector t o  female Hiltap coupling, 3“ ,  stainless 
s tee l ,  rated t o  1500 ps ig ,  q u a n t i t y  (2) * 

/-- 

HNF-2504 R EVTO 
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4.13.2.2 Hose, rated t o  1500 ps ig  

4.13.3 Jumper #3 (connects supernate line in Diversion Box t o  
temporary water reservoir). 
Appendix A .  

See sketch in Attachment A,  

4.13.3.1 Connector t o  female Hiltap coupling, 3" .  stainless 
s tee l ,  rated t o  1500 psig 

4.13.3.2 Pressure indicator ( local) ,  scale range approximately 
0 t o  600 psig 
Manufacturer: T/L@fl s c p f  Model No. g G  t/ 9512 -0 )  
Serial No. 550>xs Calibration Date 7/23/9? 
Cali bration Due Date 7/23/48' 

4.13.3.3 Flow control (throttling) valve, sized t o  avoid 
cavitation during tes t  conditions, rated t o  1500 psig 

4.13.3.4 Pressure indicator ( local) ,  scale range approximately 
0 t o  300 psig 
Manufacturer: A S ~ V O *  Model No. N/fi  
Serial No. d/F? Calibration Date _8/8/97 
Calibration Due Date g/8/98 &\.&de: q5i)-31-0Y-i03 
M +LOK&\ h)a !% 

4.13.3.5 Flow measuring device, range 0 t o  200 gpm 

4.13.3.6 Piping/hose as required, 100 psig or better 

4.13.4 Two Variable Test Pressure Sources range 0-3000 ps ig .  
1. Manufacturer: Sensofcr. Model No. AG813- /o-ps; 

Serial No, ~ 9 0 7 6 5  Calibration Date 1/27/97 
Calibration Due Date ,r127/Se 

2 .  Manufacturer: W I K A  Model No. ./A 
Serial No. BhT-P4-001 Calibration Date 
Calibration Due Date 11//7/98, R ~ , . , ~ ~  -w;,,$ . ~ ~ b o p ~ r  Y 

Serial No. - f & & w t . m -  
Model No. wo r 

f i  6 Q in GJ 
1- A$. c-- ~ .- _~alihr;lt.i~on~nuenate 

HNF-2504, REV. 0 ATTACHMENT 1 PAGE3q 

e- 
313 o / ? ~  

-EHF-%@ 
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NO r 
i t@ O t L  6 0  

Model No. 
D. 6 .  Calibration Due Date 

Process Instrument Calibrator, with 4-20 mA signal 

Manufacturer: 64-4 Model No. I 1 0  
Serial No. 1776 Calibration Date 7/9/97 
Calibration Due Date 7/9/98 &\, S ~ t d  No. 8i7-23-b l -06~ 

Bucket, with volumetric markings on side, to collect oil 
drained from booster pump bearing housings 

v 3  (9 u‘ 
4.13.7 

capability $ . gS-% I ‘ /J7/9) 

4.13.8 

Li,  13.9 Decsde 
d4Jlz/l7/9 Man&c+er: Le@eva\ n c e  \Y\L, M~del tJo, PA-A-74-3$ 

5.0 PROCEDURg 

5.1 Preoperational testing shall be performed using Attachment A of this 
procedure. 

5rrW do. : -LS-. ?~k~.&, i)Jc : -5197 
LRlbr&+roh Do.& ’Darte: 5(?6 

”QC wtrHfi5 b p  c t r + L u i r  grwtnl cad se f i .s .cooe4 pmon- 
PorP-Do’). C / F C Q I ~  o,ze,.+,d4 IX pxsuLe0, 7 - @ a u t , y  ~ X S  
f l e n O U n L  O F  T H E  JUMPL;R, r H r s  ,J#MPC/r C A d r O r  

y @f4 ?I@ 6.0 ACCEPTANCE CRITERIA R ~ - 0 c r g . o  w / r y o + r  pncs,dtsr, a l h C O ,  7, 

6 1 Transfer headers 3150 and 3160 from the Diversion Box to the Vent 
Station were filled with water, water was circulated through them by 

RH Z ! E - ~ ~ ~  -005 -OD+, Z?Z% $&&& . 

Test  Engineer 0- 1 
I 

W,& Quality Control &?J f / & /  4 6 ,  / q64 
7 i69 Bk’/c NLLDLIcIffby ? f i / J  
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6.3 The following interlocks operate properly: 
1-2: On h i g h  pressure shutdown operating booster pump, P-3125A 
or P-3125B 
1-6: The operating booster pump, P-3125A or P-31258 will 
shutdown: 
A) On h igh  pump bearing temperature 
B )  On high motor winding temperature 
C )  On h i g h  vibration 
D) On pump seal failure 
E )  On low oil level 
1-7: The pump will not be permitted t o  operate i f  the inlet  
pressure i s  lower t h a n  10 ps ig  
1-9: Transfer pump P-lOZ-SY-OZA will no t  be permitted t o  
operate i f  operating booster pump is shutdown 
1-10: Upstream transfer pump P-lOZ-SY-OZA will be shutdown i f  
inlet  pressure reaches 70 psig 
1-14: On h i g h  discharge pressure, shutdown appropriate f@! $$qd 

1-15: The booster pump will not be permitted toepet&eif the 
associated vent and drain valves are no t  closed. 
1-20 ( w i t h  respect t o  supernate line vent only); On h igh  
pressure, shutdown transfer pump P-102-SY-02A. 

I 
I 

operating pump 57a,z.r €c* w - o - w - ~ ? ~  

L.u& Quality Control ~~~~~ 

KkF 7G-OUZ 

r - -  ~- HNF-2504, RET-6- A-fiACHMENT I PAGE91 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 132 

REVISION NO. 4_ ATTACHMENT A 

1.0 I n i t i a l  Conditions / Pre-Inter lock Tests 

1.1 VERIFY a l l  system instrumentation i n  Appendix B i s  ca l ib ra ted .  
Test Engineer: &#f 

R edcfi P/W 
1.2 ALIGN the  Instrument A i r  system valves and t rans fer  l i n e  

i nstrument i so la t i on  valves i n  accordance w i th  
Ad 

Test Engineer : 

1.3 VERIFY system e lec t r i ca l  c i r c u i t  breakers and disconnects are 
aligned i n  accordance w i th  Appendix D. dd/dAT L/Jl/y B B  ~ / 5 w ] , 3 . i  vE0W QLL FonceJ (D347) pa,on r,, srRnr,,,4 TerJZ. mC€Pr f O A c #  N d r f O  /W I e P S  4./6 7 W ~ u  4,+ 

1 .4  PLACE Diversion Box Compressor SA-CMP-3101A loca l  S t a r t  Switch i n  
the  ON pos i t ion .  

1.5 PLACE Diversion Box Compressor SA-CMP-3101A 1 oca1 ON/OFF Switch i n  
the  ON pos i t ion .  

1.6 OPEN the  fol lowing valves ( a i r  supply t o  the  SOV's and pump seal 
control  panels): 

1.6.1 IA-V-3105A OPEN 

1 . 7  Af te r  compressor has come up t o  operating pressure (approximately 
125 t o  150 psig),  VERIFY a i r  pressure supplied t o  Diversion Box 
SOV's i s  greater than 110 ps ig .  116 &,d, 2 / , , / 4 Y  

1.7 .1  PI-3108A /lo* psig 

VERIFY the  a i r  pressure supplied t o  the pump seals i s  greater than 

pY'au P @  

&l?djd& %V-3IOOfl 5 0  +h& p1-310Btf rc& IJJpi est Engineer: J 
1.8 

-45-psig per the 
110 sgo 2 1 4 w  
1 .8 .1  PI-3125A1 
1 .8 .2  PI-3125A2 
1.8.3 PI-3125B1 
1.8.4 PI-3125B2 

pressure i nd i  catorypm,fhe, seal control  panels: 
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1.9 RECORD the  instrument a i r  flow ra te  t o  each pump seal per the  f low 

Deuw .IO 
1.10 PLACE Vent Stat ion Compressor SA-CMP-3101B loca l  S ta r t  Switch i n  

the  ON pos i t ion .  

1.11 PLACE Vent S ta t ion  Compressor SA-CMP-3101B loca l  ON/OFF Switch i n  
the  ON pos i t ion .  

1.12 OPEN the  fol lowing valve ( a i r  supply t o  SOV's): 

1.12.1 I A - V - B l W  OPEN Test Engineer: & f&df,, 

1.13 A f te r  compressor has come up t o  operating pressure (approximately 
125 t o  150 ps ig ) ,  VERIFY a i r  pressure supplied t o  the Vent S ta t ion  
SOV's i s  greater than 110 ps ig .  

1.13.1 PI-3108B 112 psig p5'5 

5 

Test Engineer : 24 /d?< 
NOTE: The fol lowing 6 steps require access t o  241-SY-271 bu i ld ing  

Test Engineer: Qg 

Test Engineer: 9.g 
1.16 DISCONNECT Transfer Pump 241-SY-02A leads from st  t e  . 

Test Engineer: Bd. 

1.14 OPEN Transfer Pump 241-SY -02A Main Disconnect . 

1.15 LOCK & TAG Transfer Pump 241-SY-02A Main Disconnect OPEN. 

1.17 INSULATE motor leads. 
Test Engineer: 

1.18 REMOVE Lock & Tag from Transfer Pump 241-SY-02A 
Test Engineer: 

I 
~ -~ ~ -~ .~ . ~ - -  - -- - _ _ ~  
HNF-2504, REV. 0 ATTACHMENT I PAGEY3' 
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1.19 CLOSE Transfer Pump 241-SY-02A Main Disconnect. 
Test Engineer: f?q 

1.20 OPEN VSD-1 Main Disconnect. ' 

1 .21  LOCK & TAG VSD-1 Main Disconnect OPEN. 
Test Engineer: H,/h 

1.22 DISCONNECT Booster Pump (P-3125A) Motor Leads T1. T2, & T3. Tape 
the  ends and stow w i th in  the enclosure. , a  

Test Engineer: u/h' 

Test Engineer: .& la 1.24 CLOSE VSD-1 Main Disconnect. 

1.25 OPEN VSD-2 Main Disconnect. 

1.26 LOCK & TAG VSD-2 Main Disconnect OPEN. 
Test Engineer: de 

1.27 DISCONNECT Booster Pump (P-3125B) Motor Leads T1, T2, & T3. Tape 

L the  ends and stow w i th in  the enclosure. 
Test Engineer : 

Test Engineer: n/la 
Test Engineer : 

X D i ~ t o ~ n t o k d  ,,VIOUSIY pf above .  

1.28 REMOVE Lock & Tag from VSD-2 Main Disconnect. 

1.29 CLOSE VSD-2 Main Disconnect. 
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1.30 POSITION P-3125A dra in  valves and vent valve as fo l lows:  /2fuWF’Eo 
FOR 

KerL5S.r 

a Test Engineer: 

1.31 POSITION P-3125B dra in  valves and vent valve as fo l lows:  
~ ~ ~ 

Valve No Descript ion MCS I n i t i a l s  
Posi t ion 

MOV-3125BF P-3125B Drain Valve CLOSED 

MOV-3125BG I P-312% Drain Valve I CLOSED 

1 MOV-3125BH I P-3125B Drain Valve I CLOSED I I 
I I MOV-3125BJ P-3125B Drain Valve 

MOV-3125BK P-3125B Vent Valve CLOSED 

Test Engineer 
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B.9  on the  display f o r  Vent Stat ion 6241-V. 

1.32.4 LDA-3160 ENCASEMENT LEAK DETECTION i s  i 11 umi nated i n  GREEN 
on the display f o r  Diversion Box 6241-A. 

1.32.5 LDA-3150 SUMP LEAK DETECTION i s  i l l umina ted  i n  GREEN on 

Test Engineer : 

Test Engineer : 

REVISION NO. 0 ATTACHMENT A 

1.32.6 LDA-3161 ENCASEMENT LEAK DETECTION i s  i l l umina te  i n  GREEN 
on the  display f o r  Vent Stat ion 6241-V. 

Test Engineer : 0 2 4  

12 e:JbnlFmd 

Fo+ P f t - 6 5 ~  
1.32 VERIFY the  fol lowing on the MCS: 

H ~ F - Z ~ 4 ~ R E V - O p  ATACHMEXT I ~ A G E ~ Q  
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5 , y d v r e s  T r w s b d  &om f?~.  o 
42 &49? 

I 2.0 Booster Pump P-3125A In te r lock  Test - In te r locks  2,6,7,9,10,14.15,20 

Steps 2 . 1  through 2.24 must be completed p r i o r  t o  attempting t o  s t a r t  
the  booster pump. THIS I S  A SIMULATED START, ne i ther  the  booster pump 
shaf t  nor the  t rans fer  pump shaft  w i l l  r o ta te  because the  motor leads 
have been l i f t e d  i n  Section 1 .0 .  

Re U G h i w a  
lLerCS7 

L 
2.1 PRESS the  OFF key on VSD-1 keypad. 

2.2 VERIFY the  OFF key i s  i l luminated on VSD-1 keypad. I L/I 2/97 
Test Engineer: &&?d 

2.3 PRESS the  LOCAL key on VSD-1 keypad 

2.4 PRESS the MONITOR key on VSD-L keypad. 

2.5 VERIFY the  MONITOR and DRIVE READY LEDs are i l l umina ted  on VSD-1. D ~ Y )  
Test Engineer : 8 . "22 a - 

NOTE: The var iable speed dr ive  has a minimum frequency output o f  2 Hz, 
corresponding t o  a minimum motor speed o f  120 rpm, which may or  may not 
produce enough torque t o  cause the  pump shaft  t o  ro ta te .  Disconnecting the  
leads t o  the  motor assures the  pump shaft  can not ro ta te .  However, the  VSD. 
being a current con t ro l led  type, w i l l  t r i p  out i f  i t  i s  s ta r ted  without a load 
unless the  NO MOTOR TEST MODE parameter i s  enabled. 

2.6 PRESS the  Control Speed DOWN arrow u n t i l  FREQ SET equa s 2 Hz. 
Test Engineer : d.c' ygyg 

2.7 SET-UP VSD-1 f o r  simulated motor operation per the fo l lowing 
steps. 

2 .7 .1  PRESS the PROGRAM key on VSD-1 keypad 

2.7.2 SELECT PARAM and PRESS the  ENTER key. 

2.7.3 SCROLL t h r u  the  l i s t  o f  d r ive  parameters using the  UP and 
DOWN arrows u n t i l  ACCEL TIME i s  shown. -* 2.7.4 PRESS the  LINE key (moves cursor from upper t o  lower l i n e ) .  
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/Lf frWhEO 70 f O J  ulL/q& u,H 7 
2 7 5 SELECT 20 and PRESS the ENTER key 

Test Engineer 

2 7 6 SCROLL t h r u  the  l i s t  o f  d r ive  parameters using the  UP and 
DOWN arrows u n t i l  DECEL TIME i s  shown 

2.7.7 PRESS the  LINE ke . 

2.7.8 SELECT4 and PRESS the  ENTER key. Jf &+lQ 
jf/v/4 6 9  "it/Y-s 
zo Test Engi neer : 

2J/Ld 
2.7.9 SCROLL t h r u  the  l i s t  o f  d r ive  parameters using the  UP and 

DOWN arrows u n t i l  NO MOTOR TEST MODE i s  shown. 

2.7.10 PRESS the  L I N E  key 

2.7.11 SELECT YES (under NO MOTOR TEST MODE) and PRESS the  8.d 
ENTER key. 

Test Engineer : w L ' / q g  
2.8 

2.9 

PRESS the  MONITOR key on VSD-1 keypad. 

PRESS the REMOTE key on VSD-1 keypad (enables speed reference from 
the  MCS). 

Test Engineer : 

2.10 PRESS the  AUTO key on VSD-1 keypad (enables s ta r t / s top  control  
from the  MCS). 

Test Engi neer : 

2.11 VERIFY P-102-SY-02A Transfer Pump DRIVE STOPPED i s  i l l umina ted  on 
MCS screen PCU-1. 

Test Engineer : 

2.12 VERIFY ENABLE ENERGIZED, REMOTE 
screen PCU-2 f o r  Booster Pump P-3125A. 

2.13 SELECT the  P I D  MAN Button on MCS screen PCU-2 f o r  Booster Pump 
P - 3125A. 
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2.14 SET the  F lu id  FLOW (SP) value t o  0 gpm on MCS 
ooster Pump P-3125A. 

G-!$ 2 l / , J r ~  Test Engi neer : 
F O l t  P 1 T W r  THGSB ~ Y & . L O C / ~  & I L L  F O ~ ~ J  I ~ I L S  J O N - & %  

5 ro R L L O ~  msr/r+ O F  LON o l L  LE.JEL J ~ ~ J ~ A ,  
NOTE: The fol lowing two steps are required t o  override In te r lock  7.  I f  steps 
are completed out o f  sequence, make sure a VTPS i s  connected t o  PT-3125A and 
se t  a t  20 ps ig  o r  else the  booster pump w i l l  not s t a r t .  ~ O A G G  COG 

dl62 a / g  
2.15 CONNECT a VTPS t o  the ca l i b ra t i on  por t  next t o  PT-3125A. 

6 SET the  VTPS t o  approximately 20 cs Xddp?-w~* 

70 W O U  re7utJ4 OF L o w  , O I L  L&u/EG SC@*U 
l z e F r j r H i j  /Ure,uOc.,=- si&B FclL"a~ /r' ' 

NOTE: The fol lowing two steps are required t o  override MCS l og i c  (Ref. ES-058- 
Y74) requ i r ing  a t  ieas t  50 psig discharge pressure, 10  seconds or  more a f t e r  
booster pump s t a r t  o r  pump FAILURE w i l l  appear on MCS screen PCU-2. 

2.17 CONNECT the  second VTPS t o  the ca l i b ra t i on  po r t  next t o  PT-3125C. 

2.18 SET the  VTPS t o  approximately 60 psig.  

NOTE: Transfer Scheme 2A must be selected and i n i t i a t e d  i n  order f o r  booster 
pump P-3125A be s ta r ted  remotely. j)$ 

Z N ? X  
2.19 SELECT the  Transfer Sequencing RESET button. 

Test Engineer : 

Test Engineer: &&7!!!!, 

2.20 VERIFY Alarm Table on MCS shows no valve pos i t ion ing  f a i l u  es. 

2.21 SELECT the  Transfer Sequencing INITIATE Button. 

2.22 SELECT the  Transfer Sequencing TYPE 2A t rans fer  b t t o  . 
Test Engineer: -& 

NOTE: The boxes on the  MCS overview screen t h a t  denote PCU-1 t h r u  PCU-5 
ind ica te  status o f  the  t rans fer  path. A l l  boxes GRAY and paths GREEN 
indicates t h a t  the t rans fer  path i s  ready f o r  use. Boxes f i l l e d  i n  RED 
indicates t h a t  an alarm associated w i th  the t rans fer  i s  act ivated (i .e. 
mispositioned valve, leak detected, 200W pump shutdown, e tc ) .  The booster 
pump w i l l  not  s t a r t  unless associated alarms are e i the r  cleared or  over- 

' @ ridden. 
~~ ~ - --____ 

HNF-2504, REV. 0 ATT'ACHMENT~j  PAGE^^' 
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lQa 
izcm55i- 

2.23 I F  any o f  the  boxes on the  MCS overview screen which denote PCU-1 04, 
t h r u  PCU-5 are highl ighted i n  RED, DETERMINE the reason why and 
perform the  fol lowing: 

2.23.1 

2/’445- 

Disposi t ion the  problem by f i x i n g  it and c lear ing  
alarm, o r  by overr id ing the alarm I F  the Test Engineer 
determines tha t  the problem w i l l  not a f fec t  the  
performance o f  t h i s  t e s t .  
Test Log or on a Test Exception Sheet, a t  the  
d isc re t ion  o f  the Test Engineer. 

, Test Engineer: 8& performed. 

RECORD d ispos i t ion  on the  

N/A t h i s  step i f  not 

, -.---- 
2.24 VERIFY the boxes on the  MCS overview screen which denote PCU-1 

t h r u  PCU-5 are highl ighted i n  GRAY, unless a RED box has been 
determined t o  be acceptable per the previous step. 

y j B  - f G  ,5f  LO^ Test Engineer: L 
CE’fprl 2\1zlV 

I n te r l ock  9 :  The t rans fer  pump w i l l  not be permitted t o  operate i f  the  
operating booster pump i s  shutdown. 

2.25 TEST the Transfer Pump shutof f  per the fo l lowing steps: 

2.25.1 

2.25.2 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and Oia;~:7 
i l luminated on MCS screen PCU-2. 

2.25.3 VERIFY the RUN LED i s  i l l umina ted  on VSD 
Test Engineer: -&& 

J -  HNF-2504, REV<-- ArrACHMENT I PAGEsV 
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5isn&~~,vesTvnn&rr.d &M RCJ. 0 
“dc? l Z l f 4 9 7  

2.25.4 On VSD-1 keypad, use the  LINE key and Programming and 
Monitoring UP and DOWN arrows t o  toggle t h r u  the  
displayable quant i t ies.  
required. 
only) : 

Use the  RIGHT arrow as 
RECORD the fol lowing data ( informat ion 

2.25.4.1 Motor Freq 2 Hz 
2.25.4.2 Motor Speed 3.3 % 
2.25.4.3 Motor RPM 119 RPM 

2.25.4a BYPASS h i / low level  l i m i t  a l a r m  on P-102-SY-02A 
Transfer Pump (resets a f t e r  5 minutes). 

2.25.5 SELECT P-lOZ-SY-OZA Transfer Pump START on MCS screen 
PCU-1. 

2.25.6 VERIFY DRIVE RUNNING i s  i l luminated on MCS screen 
PCU-1. 

Test Engineer: />4 
2.25.7 PRESS the STOP key on VSD-1 keypad. 

Test Engineer: & 
2.25.8 VERIFY the RUN LED i s  no longer i l l umina ted  on VSD-1. 

Test Engineer: DL 
2.25.8a LOWER pressure provided t o  PT-3125C by the  VTPS t o  

approximately 46 ps ig .  

VERIFY FAILURE and OFF are i l l umina ted  on MCS screen 
PCU-2 f o r  booster pump P-3125A. 

2.25.9 

Test Engineer: DG 

2.25.10 VERIFY DRIVE STOPPED i s  i l luminated on MCS screen 
PCU-1 f o r  t rans fer  pump. 

Test Engineer: @ 

2.25.11 VERIFY l o c a l l y  t ha t  the contactor f o r  P-102-SY-02A has 
OPENED. 

Test Engineer: DG 
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5tqvn.dUres -trflas-rcr,ed cm, R u .  6 

%$ lzhb/?? 
I 
I approximately 60 psig.  
I 
I 2.25.1113 BYPASS h i / low level  l i m i t  alarm on P-102-SY-02A 
I /  

2.25.11a RAISE pressure provided t o  PT-3125C by the  VTPS t o  

Transfer Pump (resets a f t e r  5 minutes). 

2.25.12 

2.25.13 

2.25.14 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer: 'b& 

VERIFY the RUN LED i s  i l luminated on VSD-1. 
Test Engineer: b6  

2.25.15 SELECT P-102-SY-02A Transfer Pump START on MCS screen 
PCU-1. 

2.25.16 

2.25.17 

2.25.18 

2.25.19 

VERIFY DRIVE RUNNING i s  i l luminated on MCS screen 
PCU-1. 

Test Engineer: D$ 

PRESS P-3125A Booster Pump STOP on MCS screen PCU-2. 

VERIFY the RUN LED i s  no longer i l l umina ted  on VSD-1. 
Test Engineer: D4 

VERIFY ENERGIZE ENABLED and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer: 'b$ 

2.25.20 VERIFY DRIVE STOPPED i s  i l luminated on MCS screen 
PCU-1 f o r  t rans fer  pump. 

Test Engineer: v&, 
2.25.21 

2.25.22 

VERIFY l o c a l l y  t h a t  the  contactor f o r  P-102-SY-02A has 
OPENED. 

Test Engineer: D$ 

DISCONNECT VTPS's from PT-3125A and PT-3125C. 

~- ~ _ _ ~ _ _ _ _ _ _  -~ 
HNF-2504, REV. 0 ATTACHMENTI PAGES> 
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2.25.23 INSTALL software jumper (o r  “ force” b i t )  t o  disable 
Inter locks 7 and 10 (booster pump i n l e t  pres$$$,+, 

Test Engineer: 

2.25.24 INSTALL software jumper (o r  ” force” b i t )  t o  disable 
minimum discharge pressure requirement (“booster pump 
i s  running” i n  MCS l og i c ,  Ref. ES-058-Y74) 

Test Engineer: d&f 

I I n te r l ock  6: The operating booster pump w i l l  shut down on High Bearing 
Temperature, High Motor Winding Temperature, High Vibrat ion,  
Pump Seal Fa i lu re ,  and Low O i l  Level. h a ,  pya-- 

High Bearing Temperature TSH-3125A1 - ’- ‘“lv 
L.+O 61/7/91 

2.26 TEST TSH-3125A1 per the  fo l lowing steps: 

NOTE: Measuring Device i s  a three-wire RTD 

2.26.1 
pro dt PO-P S L I Q  

9.d - -  CONNECT the  temperature ca l i b ra to r  t o  K U 2 L B U L  
L/16h 7 

NOTE: I f  t h i s  t e s t  instrument only accepts a two lead RTD connection 
then PCU-2B-TB2-03 and PCU-2B-TB2-R3 should be connected together as one 
lead t o  the  instrument. 

2.26.2 

2.26.3 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer: D63. 
2.26.4 VERIFY the  RUN LED i s  i l l umina ted  

Test Engineer : 

~ - -  -- -- _- _ _ ~  
HNF-2504, REV 0 ATTACHMENT 1 P A G S  
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2.26.5 

2.26.9 

2.26.10 

2.26.11 

2.26.12 

2.26.13 

2.26.14 

2.26.15 

2.26.16 

2.26.17 

2.26.18 

2.26.19 

On VSD-1 keypad, use the  L I N E  key and Programming and 
Monitoring UP and DOWN arrows t o  toggle t h r u  the  
displayable quant i t ies .  
required. 
only) : 

2.26.6 Motor Freq Z Hz 

Use the  RIGHT arrow as 
RECORD the  fol lowing data ( informat ion 

2.26.7 Motor Speed A% 
2.26.8 Motor RPM ! I ?  RPM 

Step deleted. 

Step deleted. 
7 f l ~ p c p  4 r  151 

SET the  temperature (RTD) simulator 

VERIFY a t  the  MCS tha t  TSH-3125A1 alarms. 

SET the temperature (RTD) simulator t o  200°F. [ / 3 6 J L )  

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer: 

Test Engineer : 
7n,rpc-o a 7  2 0 t ° F  (136 .SJL)  

VERIFY the  RUN LED i s  no longer i l l u  
Test Engineer : 

VERIFY P-102-SY-02A shut down. 
Test Engineer: 

DISCONNECT 

RECONNECT w i  re;\-s TKX- , nd 

r e  ca l i b ra to r  f m k T D  4’ pUnT $,e, 8 
-13. and PCU-2B-TB2-83 

ro pro 47 Jn P S / ~ / L ’  

o- the-ar~mw&+w&+ 

VERIFY the wires are reconnected 
Test Engineer: 
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High Bearing Temperature TSH-3125A2 L4rslJ ’nB’efl rs2 

2.27 TEST TSH-3125A2 per the fo l lowing steps 

NOTE: Measuring Device i s  a three-wire RTD 

2 27.1 CONNECT the temperature 

1 %/% -4 

NOTE: I f  t h i s  t e s t  instrument only accepts a two lead RTD connection 
then PCU-25-TB2-04 and PCU-ZB-TBZ-R4 should be connected together as one 
lead t a  the  instrument. 

2.27.2 SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

2.27.3 VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. Qd Test Engineer : 

2.27.4 Step deleted. 

2.27.5 Step deleted . 

2.27.6 SET the 

2.27.7 

2.27.8 

2.27.9 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 

SET the  temperature (RTD) simulator t o  200°F. ( / 3  6JL) 

screen PCU-2 f o r  booster pump P-3125A. 
Test Engineer: A& 

I 2.27.10 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1) 

2.27.11 DISCONNECT the.temperature ca l i b ra to r  from &T$ * 7  punp slCm 
T A  - -  - 

P O  &TO n7 p o d  P cJdta 
2.27.12 RECONNECT wire numbers TE32%24. T Z i M  

T- ?o i nt&. 

VERIFY the  wires are reconnected proper1 2.27.13 
H ~ ~ 2 ~ ~ , ~ - ~  - ~j=f%i%.TENTiPiS&’ Test Engineer : - $ $ 
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High Motor Winding Temperature TSH-3125A. 

2.28 TEST TSH-3125A per the  fo l lowing steps: 

NOTE: Temperature sensor is a factory se t ,  normally open temperature 
switch se t  t o  close a t  175 "F. 

2.28.1 

2.28.2 

SELECT P-3125A Booster Pump START on MCS screen PCU-2 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer : L9.a 
2.28.3 Step deleted 

2.28.4 Step deleted 
@,Pffe- 

2.28.5 

2.28.6 

LIFT wire-Z%+%A-l from pump sk id  junc t ion  

VERIFY a t  the MCS tha t  TAH-3125A alarms. 
Test Engineer : 

2.28.7 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer : 

2.28.8 VERIFY P-lOZ-SY-OZA shut down. 
Test Engineer : 

2.28.9 

2.28.10 VERIFY TAH-3125A alarm clears a t  MCS. 
Test Engineer : 
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High V ib ra t ion  VSH-3125A1 

2.29 TEST VSH-3125A1 per the fo l lowing steps: 

2.29.1 At the  pump skid,  i n  the  junc t ion  box f o r  the  24 v o l t  * signals,  DISCONNECT wi re  PS2(+) and connect i t  t o  the  
3-31-91: pos i t i ve  lead o f  the  P I C .  

2.29.2 + 3-3‘’c/y 

At the  pump skid,  i n  the  junc t ion  box f o r  the  24 v o l t  
s ignals,  DISCONNECT w i  r e  VT-3125A1( - )  and connect i t  
t o  the negative lead of the P I C .  

2.29.3 SET the  P I C  t o  4 mA 

2.29.4 

2.29.5 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. 

Test Engineer: 8 9  
2.29.6 Step deleted. 

2.29.7 

2.29.8 

2.29.9 

2.29.10 

2.29.11 

2.29.12 

2.29.13 

2.29.14 

Step deleted. 

SET the  P I C  t o  8.8 mA corresponding t o  a v ib ra t i on  o f  
0.30 in/sec f 0.05 in/sec. 

7R.jPPG’EI) 87- I 3 I ’$8 4 m f i )  

VERIFY a t  the MCS tha t  VSH-3125A1 alarms. 

SET the  {IC t o  13.6 mA corresponding t o  a v ib ra t i on  o f  
0.60 in/sec ir 0.05 in/sec. 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer: 9 . d  
T a l l  fgrJ e T  1 6 0  ld/SFE: 

Test Engineer: - 
VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1) 

DISCONNECT the P I C  

RECONNECT wire numbers PS2(+) and VT-3125A1(-) t o  the  
correct  terminal points 
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$f~&LlF/8& 
I 2.29.15 RAP on the bearing housing adjacent t o  VE/VT-3125A1 
I 
I screen f o r  booster 
I 

and VERIFY output f luctuates f o r  VI-3125A1 on MCS 

High V ib ra t ion  VSH-3125A2 

2.30 TEST VSH-3125A2 per the fo l lowing steps: 

2.30.3 

2.30.4 

2.30.5 

2.30.6 

2.30.7 

2.30.8 

2.30.9 

2.30.10 

2.30.11 

At the  pump skid,  i n  the  junct ion box f o r  the  24 v o l t  
s ignals,  DISCONNECT wi re  PS2(+) and connect i t  t o  the  
pos i t i ve  lead o f  the  P I C .  

A t  the pump skid,  i n  the junc t ion  box f o r  the  24 v o l t  
signals, DISCONNECT wire VT-3125A2(-) and connect it 
t o  the  negative lead o f  the  P I C .  

SET the P I C  t o  4 mA. 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. L Test Engineer : 

Step deleted. 

Step deleted. 

SET the P I C  t o  8 .8  mA corresponding t o  a v ib ra t i on  o f  
0.30 in/sec f 0.05 in/sec. 

VERIFY a t  the  MCS tha t  VSH-3125A2 alarms. 
Test Engineer : Pa, 

SET the P I C  t o  13.6 mA corresponding t o  a v ib ra t i on  o f  
0.60 in/sec ? 0.05 in/sec.  

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer : 

7 H-NF-2-5-04,RRE-”-o -- -~ - - - ~ -_ ATTACHMENT I PAGES3 
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2.30.12 VERIFY P-102-SY-02A shut down. (0:7/3 and 0: /4, PCU1) 
Test Engineer: g . . d  I 

I 
2.30.13 DISCONNECT the P I C .  

2.30.14 I RECONNECT wire numbers PS2(+) and VT-3125A2(-) t o  the p y c n , F , ~ ~  

correct  terminal points.  m a  
pc. 7EJ T@ 

I 2.30.15 RAP on the bearing housing adjacent t o  VE/VT-3125A2 
I 
I 
I Test Engineer : a&/ 

and VERIFY output f luctuates f o r  VI-3125A2 on MCS 
screen f o r  booster pump P-3125A. 

Low Oil Level LAL-3125A1 

2.31 TEST LAL-3125A1 per the fo l lowing steps: 

2.31.1 

2.31.2 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. 

Test Engineer: 

2.31.3 Step deleted 

2.31.4 Step deleted 

2.31.5 DRAIN o i l  from bearing housing A 1  i n t o  a measurable 
container u n t i l  LAL-3125A1 alarms a t  MCS, THEN 
IMMEDIATELY REPLACE dra in  plug . 

2.31.6 MEASURE and RECORD the  amount o f  o i l  drained. 

2.31.7 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer : 

2.31.7a 
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2.31.8 

2.31.9 

2.31.10 

VERIFY P-102-SY-02A shut down. (0:7/3 an 0:7/4, PCU1) 
Test Engineer: fi,.$ < ~ L ] ? B /  

REFILL bearing housing A 1  with o i l  per manufacturer’s 
instructions. 

Test Engineer : 

Step deleted . 

Low Oil Level LAL-3125A2 

2.32 TEST LAL-3125A2 per the following steps: 

2.32.1 

2.32.2 

2.32.3 

2.32.4 

2.32.5 

2.32.6 

2.32.7 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
illuminated on MCS screen PCU-2. 

Test Engineer : 

Step deleted. 

Step deleted. 

DRAIN o i l  from bearing housing A2 i n to  a measurable 
container until LAL-3125A2 alarms a t  MCS, THEN 
IMMEDIATELY REPLACE drain p lug  . 

MEASURE and RECORD the amount o f  o i l  drained. 
%5.5 %44mS/hL, 
8% Z l , L / q v  Test Engineer: 8.d ‘hhr 

VERIFY STATUS UNKNOWN and OFF are illuminated on MCS 
screen PCU-2 for booster pump P-3125A. 

Test Engineer : 

I /  ~ ~ ~- 
HNF-2504, REV 0 ATTACHMENT I PAGELO 
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,I ,IT . L. I 
I 
I 
I 2.32.8 Step deleted. 

I 2.32.9 REFILL bearing housing A2 w i th  o i l  per manufacturer's 
I ins t ruc t ions .  
I 

I 2.32.10 Step deleted 

Test Engineer: 9,g ? A z / y g  

PUMP SEAL FAILURE FAH-3125A1 

2.33 TEST FAH-3125A1 per the fo l lowing steps: 

2.33.1 

2.33.2 ' 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 12(1b/9? 

Test Engineer : & I 

I 2.33.3 Step deleted. 
I 
I 2.33.4 Step deleted. 

2.33.6 VERIFY a t  the MCS tha t  FAH-3125A1 a la r  s .  
Test Engineer: 2 

2.33.7 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A 

Test Engineer : 4&& ; f d .  
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n 

LEA39 ~ e c o . 4 f l ~ ~ ~ w  f342 I1 
2.33.10 VERIFY the  +mpw is-eimve&. 

Test Engineer: -dud! "'? 
PUMP SEAL FAILURE FAH-3125A2 

2.34 TEST FAH-3125A2 per the  fo l lowing steps: 

2.34.1 

2.34.2 

2.34.3 

2.34.4 

2.34.5 

2.34.6 

2.34.7 

2.34.8 

2.34.9 

2.34.10 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. izlIb(97 

Test Engineer: &f 
SteP deleted 

A d  VERIFY a t  the  MCS tha t  FAH-3125A2 alarm . 
Test Engineer : 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer: &dcf 

Test Engineer: dad 
VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1) 

Recomm- wrw-yo Pc'cJ-zA-783-38, 
om Derween FC- 

Lm eLM+oL-n a,& &/v 
Ad$ VERIFY the  jwpw i s  +mnu&. 

Test Engi neer : 
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PUMP SEAL FAILURE PAL-3125A1 

2.35 TEST PAL-3125A1 per the  fo l lowing steps: 

2.35.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2 

2.35.2 

2.35.3 

2.35.4 

2.35.5 

2.35.6 

2.35.7 

2.35.8 

2.35.9 

2.35.10 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. , Z I I d  91 

Test Engineer : 

Step deleted 

Step deleted. 

LIFT the lead from PCU-2A-TB3-66. 

VERIFY a t  the MCS tha t  PAL-3125A1 alarms. 
Test Engineer: Ak? 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 for booster pump P-3125A. 

Test Engineer : 

Test Engineer: &g ’ 

Jhf 
VERIFY P-102-SY-02A shut down. (0:7/3 a d 0:7/4 PCU1) 

RECONNECT the  lead t o  PCU-2A-TB3-66. 

VERIFY the  wires are reconnected p 
Test Engineer: 

PUMP SEAL FAILURE PAL-3125A2 

2.36 TEST PAL-3125A2 per the fo l lowing steps: 

2.36.1 SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

2.36.2 VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer: ,)?@e 

Step deleted 
J - HNF-2504, R E V 2 d 3 6 + i c H m  ,TAT- 

--%++%- 
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I 2.36.4 Step deleted. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.36.5 LIFT the  lead from PCU-2A-TB3-58. 

2.36.6 VERIFY a t  the  MCS tha t  PAL-3125A2 a la r  . 
Test Engineer : L 
Test Engineer: Bpp 
Test Engineer : fl.98. 

2.36.7 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

2.36.8 VERIFY P-102-SY-02A shut down. (0:7/3 d 0 7/4 PCU1) 

2.36.9 

2.36.10 

RECONNECT the  lead t o  PCU-2A-TB3-58. 

VERIFY the  wires are reconnected proper ly.  

Test Engineer : & 
Inter lock  2:  On high pressure, shutdown operating booster pump, P-3125A o r  
P-31258. 

PAH-3168 

2.37 TEST In te r lock  2 f o r  P-3125A per the fo l lowing steps: 

2.37.1 

2.37.2 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer: f?~ 

Test Engineer: a.9. 2.37.3 CLOSE valve V-3168. 

2.37.4 CONNECT VTPS t o  PT-3168 and increase pressure u n t i l  
PI-3168 reads 12 ps ig  a t  the  MCS. 

2.37.5 VERIFY a t  the  MCS tha t  PAH-3168 Alarms. 
Test Engineer: 
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2.37.6 VERIFY STATUS UNKNOWN and OFF are illuminated on MCS 
screen PCU-2 for booster pump P-3125A. 

Test Engineer : J 3 . J  
2.37.7 

2.37.8 

DISCONNECT the VTPS from PT-3168. 

OPEN valve V-3168. 
Test Engineer : 

Interlock 10: Upstream Transfer Pump P-102-SY-02A w i l l  be shutdown i f  
inlet  pressure reaches 70 psig. 

Interlock 7: The booster pump w i l l  no t  be permitted t o  operate i f  the 
inlet  pressure i s  lower t h a n  10 psig. 

PAH-3125A 

2.38 TEST PAH-3125A per the following steps: 

2.38.1 

2.38. l a  

2.38. l b  

2.38. IC 

CONNECT VTPS t o  calibration port near PT-3125A and 
increase pressure u n t i l  PI-3125A reads 8 psig a t  the 
MCS . 

CONNECT a VTPS t o  calibration port near PT-3125C and 
set  pressure t o  approximately 60 psig. 

REMOVE software jumper or forced b i t  di sabl i ng 
Interlocks 7 and 10 (booster pump inlet pressure). 

REMOVE software jumper or forced b i t  disabling minimum 
discharge pressure requirement ("booster pump i s  
running" i n  MCS logic, Ref. ES-058-Y74). 

SELECT booster pump P-3125A START a t  the MCS. 

VERIFY booster pump P-3125A STOPS after appro imately 

2.38.2 

2.38.3 
5 seconds. ,z /13h7 

'&A "" dag LZ(fb197 
S i ~ w & e b & d  Test Engineer: D6 

2.38.4 INCREASE pressure using VTPS u n t i l  PI-3125A reads 12 
psig a t  the MCS. 
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3wr44wt3 4 v * n & d  -(;,m Rw' 0 
J$u2 I4 Ib l97  

2 38.5 SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

2.38.6 

2.38.6b 

2.38.7 

2.38.8 

2.38.9 

2.38.10 

2.38.11 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. t z I d 9 7  

Test Engineer: &, 

BYPASS hi / low level  l i m i t  alarm on P-102-SY-02A 
Transfer Pump (resets a f t e r  5 minutes). 

SELECT P-102-SY-02A Transfer Pump START on MCS screen 
PCU-1. 

VERIFY DRIVE RUNNING i s  i l luminated on MCS screen 
PCU-1. 

Test Engineer: DG 
INCREASE pressure, using VTPS connected t o  PT-3125A, 
u n t i l  PI-3125A reads 72 ps ig  a t  the MCS. 

VERIFY a t  the MCS tha t  PAH-3125A alarms. 
Test Engineer: DG, 

Step deleted 

2.38.12 VERIFY DRIVE STOPPED i s  i l luminated on MCS screen + PCU-1 f o r  t rans fer  pump. 
Test Engineer : 
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5i4n&e3 &rw,sLwed 6, 6 
' iz6d.v 7 

I n te r l ock  14: On High discharge pressure, shutdown appr p r i a t e  operating 
Pump' 

.I 

PAH -3125C 

2.39 TEST PAH-3125C per the  fo l lowing steps: 

2.39.1 

2.39.2 

2.39.3 

2.39.4 

2.39.4b 

2.39.5 

2.39.6 

2.39.7 

2.39.8 

2.39.9 

2.39.10 

SET the VTPS t h a t  i s  cur ren t ly  connected t o  PT-3125A 
t o  a pressure between 12 ps ig  and 68 ps ig .  

SteD deleted. 

SELECT P-3125A Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125A Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. i t (13 /97  

Test Engineer: "G, 
BYPASS h i / low leve l  l i m i t  a l a r m  on P-102-SY-02A 
Transfer Pump (resets a f t e r  5 minutes). 

SELECT P-102-SY-02A Transfer Pump START on MCS screen 
PCU-1. 

VERIFY D R I V E  RUNNING i s  i l l umina ted  on MCS screen 
PCU-1. 

Test Engineer: D &, 

INCREASE pressure, using VTPS connected t o  PT-3125C. 
u n t i l  PI-3125C reads 1275 psig a t  the  MCS. 

VERIFY a t  the MCS tha t  PAH-3125C alarms. + Test Engineer : 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125A. 

Test Engineer: 

VERIFY DRIVE STOPPED i s  i l luminated on MCS screen 
PCU-1 f o r  t rans fer  pump. 

Test Engineer: 'i>T, 

2 39 11 DISCONNECT the second VTPS from PT-3125C 
' HNF-2504, REV 0- A f i ~ H % m ~ P A G E @ ~  
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5tqne-ft,,es A'%* d&ed Cm, &O 

'A&$? 12//b/97 
2 39 12 OPEN valve V-3125C 

Test Engineer DGs 
pa/ qhd ~fubcrJ=)eo 

STafiT lJ05*-353 j = o ~  
I n te r l ock  15: The booster pump w i l l  not be permitted t o  epemk i f  the  

associated bypass, vent, and drain valves are not closed RE7Es7SL 

2.40 TEST In te r lock  15 f o r  P-3125A per the fo l lowing steps: 

2.40.1 OPEN SOV-3163. 

\1 2.40.2 

2.40.3 VERIFY booster pump P-3125A does NOT s t a r t .  , 4 1 5 l 9 7  P . 4  
SELECT booster pump P-3125A START a t  the  MCS. 

Test Engineer: D$ L//$(yfl 
2.40.4 

2.40.5 

CLOSE SOV-3163. 

OPEN each P-3125A motor operated drain valve and vent 
valve one a t  a time from the MCS, VERIFY STATUS 
UNKNOWN appears on MCS screen f o r  P-3125A, attempt t o  
START P-3125A from the MCS, VERIFY P-3125A does NOT 
START, and THEN CLOSE the associated valve 

Valve NO. I Descri P t i  on Pump D I D  NOT 

+ Test Engineer : 

-' HNF-2504, REV. 0 ATTACHMENT 1 PAGE(o8' 
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P-3125A in te r lock  tes t i ng  complete 
J k V % P l C ,  

rmk 
)zeTBr 

2.41 TAKE VSD-1 out o f  NO MOTOR TEST MODE per the  fo l lowing steps. 

2.41.1 PRESS the PROGRAM key on VSD-1 keypad. %/%? 

2.41.2 

2.41.3 

SELECT PARAM and PRESS the ENTER key. 

SCROLL t h r u  the  l i s t  o f  d r ive  parameters using the  UP 
and DOWN arrows u n t i l  NO MOTOR TEST MODE i s  shown. 

2.41.4 PRESS the  LINE key. 

2.41.5 SELECT NO (under NO MOTOR TEST MODE) and PRESS the 
ENTER key. 

PRESS the MONITOR key'on VSD-1 keypad. 

VERIFY the  MONITOR and D R I V E  READY LEDs are 
i l luminated on VSD-1. 

Test Engineer: 

2.41.6 

2.41.7 

Test Engineer : w 

2.42 DISCONNECT the  VTPS from ca l i b ra t i on  po r t  near PT-3125A. 

2.43 OPEN valve V-3125A. 
12 113197 

5r h q k - t v s r z C l m d  Test Engineer: A@& 3 - fk% 1 Z U V , b  

8Qf 12/(b(97 

Transfer Pump P-102-SY-02A In te r lock  20 

In te r l ock  20: On high pressure, shutdown P-102-SY-02A 

PAH-3185 

NOTE: Transfer Scheme 1 must be selected and i n i t i a t e d  t o  t e s t  In te r lock  20 

8/d 2 44 SELECT the  Transfer Sequencing RESET button 
Test Engineer 

Test Engineer a.B 2 45 VERIFY Alarm Table on MCS shows no valve pos i t i on in  fa i l u res  

HNF-2sO4:REV 0 A ~ H M G ~  rP,&ii&T 
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2.46 SELECT the Transfer Sequencing INITIATE Button 

2.47 SELECT the Transfer Sequencing TYPE 1 t rans fer  button. 
Test Engineer: 9.2, 

2.48 I F  any o f  the boxes on the MCS overview screen which denote PCU-I 
t h r u  PCU-5 are highl ighted i n  RED, DETERMINE the  reason why and 
perform the  fol lowing: 

2.48.1 Disposi t ion the problem by f i x i n g  i t  and c lear ing  
a l a r m ,  o r  by overr id ing the alarm I F  the  Test Engineer 
determines tha t  the  problem w i l l  not a f f e c t  the  

.performance o f  t h i s  t e s t .  
Test Log or  on a Test Exception Sheet, a t  the  
d isc re t ion  o f  the  Test Engineer. 
performed. 

RECORD d ispos i t ion  on the  

N/A t h i s  step i f  not 

Test Engineer : Q.9. ? 

Test Engi neer : mJ. 

L o  
2.49 VERIFY the boxes on the MCS overview screen which denote PCU-1 \ ~ 9  ?v 

t h r u  PCU-5 are highl ighted i n  G R A Y ,  unless a RED box has been 
determined t o  be acceptable per the previous step. 

‘ ’ 
Tb 

3 L _ _ _  qfl FrT p - ~ , b ~ ~ l  c crr-f.l,-pC:: -1. a9 I 
I 

I 
I 

2.52 CONNECT VTPS t o  PT-3i85 and i r k e a s e  pressure u n t i l  PI-3185 reads 
12 ps ig  a t  the  MCS. 

VERIFY a t  the MCS tha t  PAH-3185 Alarms. w! 
Test Engineer : 8.24. 

2.53 
Test Engineer : 

a& P-lQZ-SY-OZR . .  SAvrnow J (0:>/3 w o  0:7/4] P C U -  1 
2.54 VERIFY -5 ccr:,- 

2.55 DISCONNECT the VTPS from ca l i b ra t i on  por t  near PT-3185. 

2.56 OPEN valve V-3185. 
Test Engi neer : ~.~~~~~~ ~~~~ ~ ~ _ _ ~  .. 

HNF-2504, REV. 0 ATTACHMENT 1 P A G E 7 s  
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I 3.0 Booster Pump P-3125B In te r lock  Test - In te r locks  2.6,7.9,10,14,15 

Steps 3 .1  through 3.24 must be completed p r i o r  t o  attempting t o  s t a r t  
the  booster pump. THIS I S  A SIMULATED START, nei ther the  booster pump 
shaf t  nor the  t rans fer  pump shaft  w i l l  ro ta te  because the motor leads 
have been l i f t e d  i n  Section 1 .0 .  

Pf%4:,ep 
3 .1  PRESS the  OFF key on VSD-2 keypad. m4L 

~-rLS.?- 
3.2 VERIFY the  OFF key i s  i l luminated on VSD-2 keypad 

Test Engineer : 

3.3 

3.4 

PRESS the  LOCAL key on VSD-2 keypad. 

PRESS the  MONITOR key on VSD-2 keypad. 

3.5 VERIFY the  MONITOR and D R I V E  READY LEDs are i l l umina ted  on VSD-2. 
Test Engineer: - %4g 

NOTE: The var iable speed dr ive  has a minimum frequency output of 2 Hz, 
corresponding t o  a minimum motor speed o f  120 rpm, which may or  may not 
produce enough torque t o  cause the  pump shaft  t o  ro ta te .  Disconnecting the  
leads t o  the  motor assures the pump shaft  can not ro ta te .  However, the  VSD, 
being a current con t ro l led  type, w i l l  t r i p  out i f  i t  i s  s ta r ted  without a load 
unless the  NO MOTOR TEST MODE parameter i s  enabled. 

3.6 PRESS the 'cont ro l  Speed DOWN arrow u n t i l  FREQ SET equals 2 Hz. 
Test Engineer: -&Qd 

3.7 SET-UP VSD-2 f o r  simulated motor operation per the  fo l low ing  
steps. 

3 .7 .1  PRESS the  PROGRAM key on VSD-2 keypad 

3.7.2 SELECT PARAM and PRESS the ENTER key 

3.7.3 SCROLL t h r u  the  l i s t  o f  d r ive  parameters using the  UP and 
DOWN arrows u n t i l  ACCEL TIME i s  shown. 

3.7.4 PRESS the LINE key (moves cursor from upper t o  lower l i n e ) .  
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3.7.5 

3.7.6 

3.7.7 

3.7.8 

3.7.9 

SELECT 20 and PRESS the  ENTER key. IZ( lZ(97  -!?a 
Test Engineer: 2- L),4, 

SCROLL t h r u  the l i s t  o f  d r ive  parameters using the  UP and 
DOWN arrows u n t i l  DECEL TIME i s  shown. 

PRESS the LINE key. 
%\lW 

SELECT%;? PRESS the E 
bo 

- -  
SCROLL t h r u  the  l i s t  o f  d r i ve  parameters using the  UP and 
DOWN arrows u n t i l  NO MOTOR TEST MODE i s  shown. 

3 .8  

3.9 

3.10 

3.11 

3.12 

3.13 

3.7.10 PRESS the LINE key 

3.7.11 

/A B y  
SELECT YES (under NO MOTOR TEST MODE) and PRESS the  
ENTER key. 

Test Engi neer : “&,Y 
PRESS the MONITOR key on VSD-2 keypad. 

PRESS the  REMOTE key on VSD-2 keypad (enables speed reference from 
the  MCS). 

Test Engineer : 

PRESS the AUTO key on VSD-2 keypad (enables s ta r t / s top  control  
from the  MCS). 

VERIFY P-102-SY-02A Transfer Pump D R I V E  STOPPED i s  i l l umina ted  on 
MCS screen PCU-1. 

Test Engineer : 

VERIFY ENABLE ENERGIZED, REMOTE, and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  Booster Pump P-3125B. s 4  

Test Engineer: a 
SELECT the  P I D  Manual Button on MCS screen PCU-2 f o r  Booster Pump 
P-3125B. 

~~ ~ ~ _ _ _ _ _ _ _ ~  
HNF-2504. REV. 0 ATTACHMENT I P A G M S  
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14 SET the  F lu id  FLOW (SP) value t o  0 gpm on MCS 2/1dfi?' Booster Pump P-3125B. 
p~ os&.'+ f-6 7-r r u e s  /w.. roC,c 

~ Lc 

OTE: The fol lowing two steps are required t o  override In te r lock  7. I f  steps 
are completed out o f  sequence, make sure a VTPS i s  connected t o  PT-3125B and 
se t  a t  20 ps ig  o r  else the  booster pump w i l l  not s t a r t .  

Test Engi neer : 
7 & ~ 7 / / 4  OF ~0~ 0,' L~~~~ seflJo65e ~ O f l c f l  /& n L S  3 0 , = 7 0 * ~  7 0  A( COW 

3.15 CONNECT a VTPS t o  the  ca l i b ra t i on  por t  next t o  PT-31258 

3.16 SET the  VTPS t o  approximately 20 ps ig .  

NOTE: The fol lowing two steps are required t o  override MCS l og i c  (Ref. ES-058- 
Y74) requ i r ing  a t  l eas t  50 ps ig  discharge pressure, 10 seconds or  more a f t e r  
booster pump s t a r t  o r  pump FAILURE w i l l  appear on MCS screen PCU-2. 

3.17 CONNECT the  second VTPS t o  the  ca l i b ra t i on  po r t  next t o  PT-3125D 

e 
3.18 SET the  VTPS t o  approximately 60 ps ig .  

NOTE: Transfer Scheme 2B must be selected and i n i t i a t e d  i n  order f o r  booster 
pump P-3125B be s ta r ted  remotely. ad 

299 24y 
3.19 SELECT the  Transfer Sequencing RESET button. 

Test Engineer : 

3.20 VERIFY Alarm Table on MCS shows no valve pos i t ion ing  
Test Engineer : 

3.21 SELECT the  Transfer Sequencing INITIATE Button. 

3.22 SELECT the  Transfer Sequencing TYPE 2B t rans fer  but 
Test Engineer : 

NOTE: The boxes on the MCS overview screen tha t  denote PCU-1 t h r u  PCU-5 
ind ica te  status o f  the  t rans fer  path. A l l  boxes GRAY and paths GREEN 
indicates t h a t  the  t rans fer  path i s  ready f o r  use. Boxes f i l l e d  i n  RED 
indicates t h a t  an alarm associated w i th  the t rans fer  i s  act ivated (i .e. 
misPositioned valve, leak detected, e tc ) .  The booster pump w i l l  not s t a r t  
unlkss associated alarms are e i the r  cleared or over-ridden. a 

H N F - X O ~ ,  REV 0 A~TACHMENT L P A G Q ~  
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3.23 I F  any o f  the  boxes on the  MCS overview screen which denote PCU-1 &'E:'" 
,LGmr 

t h r u  PCU-5 are highl ighted i n  RED, DETERMINE the  reason why and 
perform the fol lowing: 

3.23.1 I Disposi t ion the problem by f i x i n g  i t  and c lear ing  
alarm, o r  by overr id ing the  alarm I F  the  Test Engineer 
determines tha t  the  problem w i l l  not a f fec t  the  
performance o f  t h i s  t e s t .  
Test Log or on a Test Exception Sheet, a t  the  
d isc re t ion  o f  the  Test Engineer. 
performed. 

RECORD d ispos i t ion  on the 

N/A t h i s  step i f  not Q9.J 

3.d 214F fl Test Engi neer : 

3.24 VERIFY the boxes on the MCS overview screen which denote PCU-1 
t h r u  PCU-5 are highl ighted i n  GRAY, unless a RED box has been 
determined t o  be acceptable per the previous step. 

B.JJ 
2)rzlf 6' J-%v Test Engineer: 

5 E t i  T W T  LOG gsmy 

I n te r l ock  9: The t rans fer  pump w i l l  not be permitted t o  operate i f  the  
operating booster pump i s  shutdown. 

a 
3.25 TEST the  Transfer Pump shuto f f  per the  fo l lowing steps: 

3.25.1 

3.25.2 

SELECT P-31258 Booster Pump START on MCS screen PCU-2 

VERIFY P-3125B Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 9 9 Test Engineer: 

VERIFY the RUN LED i s  i l l umina ted  
Test Engineer : 

3.25.3 

~~ 

H N F - z ~ o ~ ,  REV o ATTACHMENT \ PAGwLf 
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"dQa" f P f I b f 9 7  
3.25.4 On VSD-2 keypad, use the LINE key and Programming and 

Monitoring UP and DOWN arrows t o  toggle t h r u  the 
displayable quant i t ies .  
required. 
only) : 

Use the  RIGHT arrow as 
RECORD the  fol lowing data ( informat ion 

3.25.4.1 Motor Freq 0 Hz 
3.25.4.2 Motor Speed 0 % 
3.25.4.3 Motor RPM 0 RPM 

\ I  
I 

3.25.4a 

3.25.5 

3.25.6 

3.25.7 

3.25.8 

3.25.8a 

3.25.9 

3.25.10 

3.25.11 

BYPASS h i / low level  l i m i t  a l a r m  on P-102-SY-02A 
Transfer Pump (resets a f t e r  5 minutes). 

SELECT P-102-SY-02A Transfer Pump START on MCS screen 
PCU-1. 

VERIFY D R I V E  RUNNING i s  i l l umina ted  on MCS screen 
PCU-1. 

Test Engineer: D 5  

PRESS the STOP key on VSD-2 keypad. 
Test Engineer: D 6  

VERIFY the  RUN LED i s  no longer i l l umina ted  on VSD-2. 
Test Engineer: 'D$ 

LOWER pressure provided t o  PT-3125D by the VTPS t o  
approximately 40 ps ig .  

VERIFY FAILURE and OFF are i l l umina ted  on MCS screen 
PCU-2 f o r  booster pump P-3125B. 

Test Engineer: bG 

VERIFY DRIVE STOPPED i s  i l luminated on MCS screen 
PCU-1 f o r  t rans fer  pump. 

Test Engineer: " 4  
VERIFY l o c a l l y  t ha t  the contactor f o r  P-102-SY-02A has 
OPENED. 

Test Engineer: ?G 

1 - ~_._____ 
~ HNF-2504, REV 0 ATTACHMENTI P A G W  
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J&dp f Z / l b / 9 7  
RAISE pressure provided t o  PT-3125D by the  VTPS t o  
approximately 60 ps ig .  

BYPASS h i / low level  l i m i t  a l a r m  on P-lOZ-SY-OZA 
Transfer Pump (resets a f t e r  5 minutes). 

3.25.12 

3.25.13 

3.25.14 

3.25.15 

3.25.16 

3.25.17 

3.25.18 

3.25.19 

3.25.20 

3.25.21 

I 
I 3.25.22 

SELECT P-31256 Booster Pump START on MCS screen PCU-2. 

VERIFY P-31256 Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. 

Test Engineer: 96, 

VERIFY the  RUN LED i s  i l l umina ted  on VSD-2. 
Test Engineer : 

SELECT P-102-SY-02A Transfer Pump START on MCS screen 
PCU-1. 

VERIFY DRIVE RUNNING i s  i l luminated on MCS screen 
PCU-1. 

Test Engineer: 

PRESS P-3125B Booster Pump STOP on MCS screen PCU-2. 

VERIFY the RUN LED i s  no longer i l l umina ted  on VSD-2. 
Test Engineer: 

VERIFY ENERGIZE ENABLED and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-31256. 

Test Engineer: -nt, 
VERIFY DRIVE STOPPED i s  i l l umina ted  on MCS screen 
PCU-1 f o r  t rans fer  pump. 

Test Engineer : + ,  

VERIFY l o c a l l y  t ha t  the contactor f o r  P-102-SY-02A has 
OPENED. 

& Test Engineer : 

DISCONNECT VTPS's from PT-31256 and PT-3125D 
- ~ ~ _ _  -~ I ' HNF-2504, REV 0 ATTACHMENT\ PAGE74 
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I 
I 
I 

3.25.23 INSTALL software jumper (o r  “ force” b i t )  t o  disable 
Inter locks 7 and 10 (booster pump i n l e t  pressure). 

, INSTALL software jumper (o r  “ force” b i t )  t o  disable 
I 

3.25.24 
minimum discharge pressure requirement (“booster pump 
i s  running” i n  MCS log ic ,  Ref. ES-058-Y74). 

J L ~ U e f W ~ I  
Fan. 
ksrohr 

I I n te r l ock  6: The operating booster pump w i l l  shut. down on High Bearing 8.d. z/&) 

r? LS P /Ld.-emyl 
sr/ 

~ ~ d t w  r 57 OF =SX”F> 

PI& PE F o b  P y / r o f i E r & A  

Temperature, High Motor Winding Temperature, High Vibrat ion,  
Pump Seal Fai lure,  and Low O i l  Levelieor . S o &  J ~ ~ O F  

FlLIEEE - 3 r o r  - 3 . p f  --r- High Bearing Temperature TSH-3125B1 

3.26 

NOTE: Meas,uring Device i s  a three-wire RTD 

TEST TSH-3125B1 per the fo l lowing steps: 

3.26.1 CONNECT the temperature ca l i b ra to r  t o  

NOTE: I f  t h i s  t e s t  instrument only accepts a two lead RTD connection 
then PCU-2B-TB2-01 and PCU-2B-TBP-R1 should be connected together as one 
lead t o  the  instrument. 

3.26.2 SELECT P-31258 Booster Pump START on MCS screen PCU-2 

3.26.3 VERIFY P-3125B Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. L 

Test Engineer : a?!--- 
Test Engineer : 

3.26.4 VERIFY the RUN LED i s  i l luminated on VSO . 

-~ 
HNF-2504, REV 0 ATTACHMENT I PAGE?? 
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3.26.5 On VSD-2 keypad, use the  LINE key and Programming and 
Monitoring UP and DOWN arrows t o  toggle t h r u  the  
displayable quant i t ies.  
required. 
only) : 

Use the RIGHT arrow as 
RECORD the fol lowing data ( informat ion 

3.26.5.1 Motor Freq 2 Hz 
3.26.5.2 Motor Speed 3,3 % 
3.26.5.3 Motor RPM 119 RPM 

fbCTO+ I 3.26.6 Step deleted . 
I 
I 3.26.7 Step del eted . 9 Io f /=  ( lJ4.$Cb) 

3.26.8 SET the  temperature (RTD) simulator t o  190°F. (133.4SL) 

3.26.9 VERIFY a t  the  MCS tha t  TSH-3125B1 alarms. 

SET the  temperature (RTD) simulator t o  200°F. C , ~ ~ J L )  
Test Engineer : 

I 2 0 2  < 'J36.8dL t s l igpw 
3.26.10 

3.26.11 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-31258. 

Test. Engineer : 

3.26.12 VERIFY the  RUN LED i s  no longer 
Test Engineer : 

3.26.13 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4 PCU1) 
Test Engineer : @A, 

3.26.14 DISCONNECT the  temperature ca l i b ra to r  from kW r9r r u - ~ p  se,& 
' m-2B-TB2- Rl: 

3.26.15 RECONNECT w i  rd- 
TE3WBJ C t c  V. 

3.26.16 VERIFY the  wires are reconnected proper ly.  
Test Engineer : 

HNF-2504, R E F 0  AmHMENr 1 PAGE78 
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3 27 

NOTE Measuring Device i s  a three-wire RTD -206 ’  C T O  gOO’e 

3 27 1 

TEST TSH-3125B2 per the  fo l lowing steps 

High Bearing Temperature TSH-3125B2 

CONNECT the  temperature ca l i b ra to r  t o  
p-I 1 - 7 B - T w  

46/52 
NOTE I f  t h i s  t e s t  instrument only accepts a two lead RTD connection 
then PCU-2B-TB2-02 and PCU-ZB-TBZ-RZ should be connected together as one 
lead t o  the  instrument 

3.27.2 

3.27.3 

SELECT P-3125B Booster Pump START on MCS screen PCU-2. 

VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer : 8.A. 
3.27.4 

3.27.5 

3.27.6 

3.27.7 

3.27.8 

3.27.9 

3.27.10 

3.27.11 

3.27.12 

Step deleted. 

Step deleted. 

SET the  temperature (RTD) simulator t o  190°F. (/33*$&) 

VERIFY a t  the MCS tha t  TSH-3125B2 alarms. 

SET the  temperature (RTD) simulator t o  200°F. (13(4 

TflTrz,ylffQ 4r F 134SJJ 

r,t/ppdo T- ZOL’ F (136: 5’L) 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125B. 

Test Engineer: Bd, 
VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1) 

DISCONNECT the temperature ca l i b ra to r  from c)z P#-P SK~, 

T€?&?%Q-C t o  t- 

3 27.13 VERIFY the wires are reconnected properly 
Test Engineer. 

HNF-2504,REVI) A T A r H M E r T  \-PAGP+ 
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High Motor Winding Temperature TSH-3125B. 

3.28 TEST TSH-3125B per the  fo l lowing steps: 

NOTE: Temperature sensor i s  a factory set ,  normally open temperature 
switch set  t o  close a t  175 "F. 

3.28.1 

3.28.2 

SELECT P-31258 Booster PumD START on MCS screen PCU-2 

VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test, Engi neer : 8.d 
3.28.3 Step deleted 

3.28.4 Step deleted. 
ElTflcrcl 

LIFT wire FSH-%SAl from pump sk id  junc t ion  box.wifiE/+'J z32, 
pu-r 8.2 '"@. 

3.28.5 
ALnLm C o h o s  l J  b f l  JuchR.t -y O r ' L  NOT POP U P  
VERIFY a t  the MCS tha t  TAH-31258 ararms. 3.28.6 - CoLR fc& 

Test Engineer: @.-g gY 4cs 

3.28.7 

3.28.8 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-31258. 

Test Engineer: 

Test Engineer: I3.d VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4, PCU1) 

3.28.9 RE-LAND w i  r e  on pump sk id  junc t ion  box. 

3.28.10 VERIFY TAH-3125B alarm clears a t  MCS. 
Test Engineer: B.d,  
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&,.J lz/Ib/97 
High V ibra t ion  VSH-3125B1 

3.29 TEST VSH-3125B1 per the  fo l lowing steps: 

3.29.1 
+ 

3 ~ 2 9 . 2  

A t  the  pump skid,  i n  the  junc t ion  box f o r  the  24 v o l t  
signals, DISCONNECT wire PS2(+) and connect it t o  the  
pos i t i ve  lead o f  the P I C .  

At the  pump skid,  i n  the  junc t ion  box f o r  the  24 v o l t  
signals , DISCONNECT w i  r e  VT-3125B1( - )  and connect it 
t o  the  negative lead o f  the  P I C .  

SET the P I C  t o  4 mA 

SELECT P-3125B Booster Pump START on MCS screen PCU-2 

VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

3/31/48 

+ 
3.29.3 

3.29.4 

3.29.5 
r-z/f3/97 

Test Engineer: 

3.29.6 Step del eted . 

3.29.7 Step deleted. 

3.29.8 SET the P I C  t o  8 . 8  mA corresponding t o  a v ib ra t i on  of 
0.30 in/sec k 0.05 in/sec.  

3.29.9 VERIFY a t  the MCS tha t  VSH-3125B1 alarms 
Test Engineer: B.2, 

3.29.10 SET the P I C  t o  13.6 mA corresponding t o  a v ib ra t i on  o f  
0.60 i n / s e c . i  0.05 in/sec.  

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-31258. 

Test Engineer : 

3.29.11 

3.29.12 VERIFY P-lOZ-SY-OZA shut down. (0:7/3 and 0:7/4,  PCU1) 

3.29.13 DISCONNECT the P I C  

3.29.14 RECONNECT wire numbers PS2(+) and VT-3125Bl( - )  t o  the  
correct  terminal polnts - - Y_--- HNF-2504,REV 0 A T T A C H M E N T  1 P A &  
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I 
I 
I 
I 

3.29.15 RAP on the  bearing housing adjacent t o  VE/VT-3125Bl 8Fr 
and VERIFY output f luctuates f o r  VI-3125B1 on MCS 
screen f o r  booster pump P-3125B. 

Test Engineer : iqp) 

High V ibra t ion  VSH-312582 

3.30 TEST VSH-3125B2 per the fo l lowing steps: 

3.30.1 A t  the  pump skid,  i n  the junc t ion  box f o r  the  24 v o l t  
s ignals,  DISCONNECT wire PS2(+) and connect it t o  the  
pos i t i ve  lead o f  the  P I C .  

A t  the  pump skid,  i n  the  junct ion box f o r  the  24 v o l t  
s ignals,  DISCONNECT wi re  VT-3125B2( - )  and connect i t  
t o  the  negative lead o f  the  P I C .  

SET the  P I C  t o  4 mA 

SELECT P-3125B Booster Pump START on MCS screen PCU-2. 

VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. 

3.30.2 

3.30.3 

3.30.4 

3.30.5 

Test Engineer : 

I 3.30.6 Step deleted. 

3.30.7 Step deleted. 
I 
I 

I 3.30.8 
I 

SET the P I C  t o  8.8 mA corresponding t o  a v ib ra t i on  o f  
0.30 in/sec k 0.05 in/sec.  

3.30.9 VERIFY a t  the  MCS tha t  VSH-3125B2 alarms. 
Test Engineer : 

I 
I 

3.30.10 SET the  P I C  t o  13.6 mA corresponding t o  a v ib ra t i on  o f  
0.60 in/sec f 0.05 in/sec. 

a, 3.30.11 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125B. 

Test Engineer : 
~~ -- ____ 

HNF-2504, REV 0 ATTACHMENT\ PAGE%> 
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3.30.12 VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7 /4 ,  PCU1) 
Test Engineer: fA..d. 

3.30.13 

3.30.15 

Low O i l  Level LAL-312561 

3.31.3 

3.31.4 

3.31.5 

DISCONNECT the  P I C  

RECONNECT wire numbers PS2(+) and VT-3125B2( - )  t o  the  
correct  terminal points.  p I/enrzlFiy 

RAP on the bearing housing adjacent t o  VENT-3125B2 
and VERIFY output f luctuates f o r  VI-3125B2 on MCS 
screen f o r  booster pump P-3125B. 

fd 
'-I 

' i / 3 / 5 9  0Q-d Test Engineer: fl\d, 

3.31 TEST LAL-3125B1 per the fo l lowing steps: 

3.31.1 

3.31.2 

REUG~,=,M 
pH8 

R am?tzJ 
SELECT P-3125B Booster Pump START on MCS screen PCU-2. 

VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer: d R 8  
Step deleted 

Step deleted. 

3.31.6 

DRAIN o i l  from bearing housing B 1  i n t o  a measurable 

IMMEDIATELY REPLACE dra in  plug . 

MEASURE and RECORD the  amount o f  o i  1 drained. E, h(- 
container u n t i l  LAL-3125B1 alarms a t  MCS, THEN J-gki 

175 +p& 

Test Engineer : B.54 +& 

x e s  / h L  9.d. 
Test Engineer : 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-31258. 

%h6/ 

d A  

3.31.7 

i iiy B+ . .  3.31.7a ~b 

dtt? lz//@(?7 
I 

HNF-2504,REV OA-ACHMENT \ PAGE83 
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3.31.8 

3.31.9 

3.31.10 

VERIFY P-102-SY-OZA shut down. (0:7/3 and 
Test Engineer : 

REFILL bearing housing E1 w i th  o i l  per manufacturer's 
ins t ruc t ions .  8,d. 

Test Engineer: 

Step deleted 

Low O i l  Level LAL-3125B2 

3.32 TEST LAL-3125B2 per the fo l lowing steps 

3.32.1 

3.32.2 

3.32.3 

3.32.4 

3.32.5 

3.32.6 

SELECT P-3125B Booster Pump START on MCS screen PCU-2. /WJY,=,~ 

VERIFY P-3125B Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

&-?J 
1.2 t=rc57a 

P.8, 
L Test Engineer: 

Step deleted. 

Step deleted. 

DRAIN o i l  from bearing housing 82 i n t o  a measurable 
container u n t i l  LAL-3125B2 alarms a t  MCS, THEN 
IMMEDIATELY REPLACE dra in  plug . 

MEASURE and RECORD the  amount o f  o i l  drained. 250 
2309-/4/h, 

Test Engineer : 

3.32.7 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125B. 

Test Engineer: h.9 
9') 7-  . .  . . I  --m 
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L G l  
. .  

a r  io  
Test Engineer : 

Dd 3.32.8 VERIFY P-102-SY-02A shut down. (0:7/3 an 
Test Engineer: %2& 

3.32.9 REFILL bearing housing 82 w i th  o i l  per manufacturer’s. 
ins t ruc t ions .  

Test Engineer: 99, 
3.32.10 Step deleted 

PUMP SEAL FAILURE FAH-312561 

3.33 TEST FAH-3125B1 per the fo l lowing steps 

3.33.1 

3.33.2 

3.33.3 

SELECT P-31258 Booster Pump START on MCS screen PCU-2. 

VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 1 2 /1b/97 

Step deleted. 

3.33.6 

3.33.7 

3.33.8 

3.33.9 

VERIFY a t  the  MCS t h a t  FAH-3125B1 alarms. 
Test Engineer: &d 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125B. 

Test Engineer: 

Step deleted 

+uJ.A-TR2-4L I 4 b / 9 7  
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~~ 

3.33.10 VERIFY the jumper i s  removed. 
Test Engineer: ,d&x 

PUMP SEAL FAILURE FAH-3125B2 

3.34 TEST FAH-3125B2 per the fo l lowing steps: 

3.34.1 

3.34.2 

3.34.3 

3.34.4 

3.34.5 

3.34.6 

3.34.7 

3.34.8 

3.34.9 

3.34.10 

SELECT P-3125B Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125B Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. l Z l I ~ l 9 )  

Test Engineer: ~&+f 
Step deleted. 

VERIFY a t  the MCS tha t  FAH-3125B2 alarms. 
Test Engineer: u6#d! 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-31258. 

Test Engineer: &?d 

Test Engineer: dfl$ 
VERIFY P-102-SY-02A shut down. (0:7/3 and 0:7/4,  PCU1) 

Recovrvlec-t -the. l ad  lo PLU. -ZA-TB3-%Z I 
-e- - 

VERIFY the jumper i s  removed. 
Test Engineer: &@$ 

PUMP SEAL FAILURE PAL-3125B1 

3 35 TEST PAL-3125B1 per the fo l lowing steps 

_ _  3-35 1 SELECT P-3125B Booster Pump START on MCS screen PCU-2 
HNF-2504,REV 0 ATTACHMENT1 PAGE&’ 
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3.35.2 VERIFY P13125B Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. l % / l b f  4 ? 

Test Engineer : 

I 3.35.3 Step deleted 

3.35.4 Step deleted. 
I 
,I 

.I 

3.35.5 

3.35.6 

LIFT the lead from PCU-2A-TB3-60. 

VERIFY a t  the MCS tha t  PAL-3125B1 
Test Engineer : 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-31258. 

3.35.7 

- & Test Engineer: d 
3.35.8 VERIFY P-102-SY-02A shut down. 

Test Engineer : 

3.35.9 RECONNECT the 1 ead t o  PCU-2A-TB3-60. 

3.35.10 VERIFY the wires are reconnected 
Test Engineer: 

PUMP SEAL FAILURE PAL-3125B2 

3.36 TEST PAL-3125B2 per the  fo l lowing steps: 

3.36.1 

3.36.2 

SELECT P-3125B Booster Pump START on MCS screen PCU-2. 

VERIFY P-3125B Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. 121/6/97 

Test Engineer: &x 
I 3.36.3 Step deleted . 

3.36.4 Step del eted. 
I 
I 

3 36 5 

3 36 6 

LIFT the lead from PCU-2A-TB3-62 

VERIFY a t  the  MCS tha t  PAL-3125B2 alarms 
Test Engineer -- HNF-2504, REVO- ~ ~ = ~ F H ~ E ~ F A E Q ~ \  
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3.36.7 VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125B. ,2//./17 

Test Engineer: &z 
3.36.8 VERIFY P-lOZ-SY-OZA shut down. (0:7/3 and 0:7/4, PCU1) 

Test Engineer : d a d  
3.36.9 

3.36.10 

RECONNECT the  lead t o  PCU-2A-TB3-62. 

VERIFY the wires are reconnected p 
Test Engineer: - -  

I I n te r l ock  2: On high pressure, shutdown operating booster pump, P-3125A o r  
I P-3125B. 
I 
I PAH-3168 

3.37 TEST In te r lock  2 f o r  P-3125B per the fo l lowing steps: 

3.37.1 SELECT P-3125B Booster Pump START on MCS screen PCU-2. 
./ I 

3.37.2 VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l l umina ted  on MCS screen PCU-2. 

Test Engineer : 

3.37.3 

3.37.4 

3.37.5 

3.37.6 

CLOSE valve V-3168. 
Test Engineer: 9.dd 

CONNECT VTPS t o  PT-3168 and increase pressure u n t i  1 
PI-3168 reads 12 ps ig  a t  the MCS. 

VERIFY a t  the MCS tha t  PAH-3168 Alarms. 
Test Engineer : - 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125B. 

Test Engineer : A 8, 
3 37 7 

3 37 8 

DISCONNECT the VTPS from PT-3168 

OPEN valve V-3168 

I 

Test Engineer F----I - - - ~~ 
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I n te r l ock  10: Upstream Transfer Pump P-102-SY-02A w i l l  be shutdown i f  
i n l e t  pressure reaches 70 psig.  

I n te r l ock  7: The booster pump w i l l  not be permitted t o  operate i f  the  
i n l e t  pressure i s  lower than 10 ps ig .  

PAH - 3125B 

3.38 TEST PAH-3125B per the fo l lowing steps: 

3.38.1 CONNECT VTPS t o  the ca l i b ra t i on  po r t  next t o  PT-31258 
and increase pressure u n t i l  PI-3125B reads 8 ps ig  a t  
the  MCS. 

3.38.1a CONNECT a VTPS t o  ca l i b ra t i on  por t  near PT-3125D and 
set pressure t o  approximately 60 psig.  

3.38.113 REMOVE software jumper o r  forced b i t  d isabl ing 
Inter locks 7 and 10 (booster pump i n l e t  pressure). 

3 . 3 8 . 1 ~  REMOVE software jumper o r  forced b i t  d isab l ing  minimum 
discharge pressure requirement ("booster pump i s  
running" i n  MCS l og i c ,  Ref. ES-058-Y74). 

3.38.2 

3.38.3 

3.38.4 

3.38.5 

3.38.6 

SELECT booster pump P-31258 START a t  the MCS. 

VERIFY booster pump P-31258 STOPS a f t e r  approximately 
5 seconds. W B I ~  7 

Test Engineer: DG 
INCREASE pressure using VTPS u n t i l  PI-3125B reads 12 
ps ig  a t  the MCS. 

SELECT P-31258 Booster Pump START on MCS screen PCU-2. 

VERIFY P-31258 Booster Pump START ENERGIZED and ON are 
i l luminated on MCS screen PCU-2. 

Test Engineer: b 6, 
3.38.6b BYPASS h i / low level  l i m i t  alarm on P-lOZ-SY-OZA 

Transfer Pump (resets a f t e r  5 minutes). 

HNF-2504, REVO A T T E G E N T C  PAGE%' I 
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5-/4Y14&v"L.5 &mw<LM.d $0, &,o 

&12y /Z / /b /$?  
3.38.7 SELECT P-102-SY-02A Transfer Pump START on MCS screen 

PCU-1 

3.38.8 VERIFY D R I V E  RUNNING i s  i l l umina ted  on MCS screen 
PCU-1. I 2. /@f? 7 

Test Engineer : 
I 

3.38.9 INCREASE pressure, using VTPS connected t o  PT-31256. 
u n t i l  PI-3125B reads 72 psig a t  the  MCS. 

3.38.10 VERIFY a t  the MCS tha t  PAH-3125B alarms. 
Test Engineer: i>$ 

3.38.11 Ster, deleted 

3.38.12 VERIFY DRIVE STOPPED i s  i l luminated on MCS screen 
PCU-1 f o r  t rans fer  pump. 

Test Engineer: 

Interlock 14: On High discharge pressure, shutdown appropriate operating 
pump. 

PAH - 3125D 

3.39 TEST PAH-3125D per the fo l lowing steps: 

I 

HNF-2504, REV.0 

3.39.1 

3.39.2 

3.39.3 

3.39.4 

SET the VTPS tha t  i s  cur ren t ly  connected t o  PT-31258 
t o  a pressure between 12 psig and 68 psig.  

Step deleted. 

SELECT P-3125B Booster Pump START on MCS screen PCU-2. 

VERIFY P-31258 Booster Pump START ENERGIZED an ON are 
i l luminated on MCS screen PCU-2. 1Z1'4r197 

Test Engineer: 
I 

3.39.4b BYPASS hi / low leve l  l i m i t  alarm on P-102-SY-02A 

3.39.5 

Transfer Pump (resets a f t e r  5 minutes). 

SELECT P-102-SY-02A Transfer Pump START on MCS screen 
PCU-1. 

ATIACHMEK P%Eq$ 
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&2 12 / /6 /97  
3.39 6 VERIFY DRIVE RUNNING i s  i l l umina ted  on MCS screen 

PCU-1 I2 [ I d 9  7 
Test Engineer 

a 

3.39.7 

3.39.8 

3.39.9 

3.39.10 

3.39.11 

3.39.12 

INCREASE pressure, using VTPS connected t o  PT-3125D, 
u n t i l  PI-3125D reads 1275 ps ig  a t  the  MCS. 

VERIFY a t  the MCS tha t  PAH-3125D alarms. 
Test Engineer: DG 

VERIFY STATUS UNKNOWN and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  booster pump P-3125B. 

Test Engineer: P q  
VERIFY D R I V E  STOPPED i s  i l l umina ted  on MCS screen 
PCU-1 f o r  t rans fer  pump. , 

Test Engineer: Df 
DISCONNECT the second VTPS from PT-3125D. 

OPEN valve V-3125D. 
Test Engi.neer: D$ 

I n te r l ock  15: The booster pump w i l l  not be permitted t o  
associated bypass, vent, and drain valves are not closed. 

p e u c ~ l & = L e B  
60 r L  

7LG 7-85 F- 3.40 TEST In te r lock  15 f o r  P-31258 per the fo l lowing steps: 

3.40.1 

3.40.2 

3.40.3 

3.40.4 

OPEN SOV-3163 

SELECT booster pump P-31258 START a t  the  MCS. Q,& 

a b  
VERIFY booster pump P-31256 does NOT s t a r t .  1%/&7 

Test Engi neer : 

CLOSE SOV-3163 

- -~ 
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Valve No. Descri p h o n  MCS Pump D I D  NOT 
Posi t ion S ta r t  

1 2 ( K / 9 7  
OPEN D MOV-3125BA P-31258 Drain Valve 

HNF-1857 
REVISION NO. && ATTACHMENT A 

B d .  
2 /  4.9F 

PAGE 49a OF 132 

Test Engineer f)? 
P-3125B in te r lock  tes t i ng  complete 

3.41 TAKE VSD-2 out o f  NO MOTOR TEST MODE per the  fo l lowing steps. 

3.41.1 PRESS the PROGRAM key on VSD-2 keypad. 

3.41.2 SELECT PARAM and PRESS the ENTER key. 

3.41.3 SCROLL t h r u  the l i s t  o f  d r ive  parameters using the  UP 
and DOWN arrows u n t i l  NO MOTOR TEST MODE i s  shown. 

3.41.4 . PRESS the  LINE key. 

t 1  3 41 5 SELECT NO (under NO MOTOR TEST MODE) and PRESS the  - ENTER key 
Test Engineer 

' HNF%04,REVF /%rACHGENTI PAGEqk 
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' 3.41.6 PRESS the MONITOR key on VSD-2 keypad 

3.41.7 VERIFY the MONITOR and DRIVE READY LEDs are 
illuminated on VSD-2. gg. Y,) hJ Test Engineer : 

3.42 DISCONNECT the VTPS from calibration port next to PT-31258 

3.43 OPEN valve V-31258. 
5.  d v d  4Va*9LY/d Test Engineer: p4 

L m  e u . 0  

~~ 
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4.0 I n i t i a l  C o n d i t i o n s  / Pre-Transfer Loop F i l l  

Reconnect VSDs t o  booster pump motors 

4 .1  OPEN VSD-1 Main Disconnect. 

4.2 LOCK & TAG VSD-1 Main 

4 .3  RECONNECT Booster Pump 
Test Engineer: 

CLOSE VSD-1 Main Disconnect. 
Test Engineer: 

4.5 REMOVE Lock & Tag from VSD-1 Main Disconnect. 
Test Engineer : 

e 4.6  LOCK AND TAG VSD-2 Main Disconnect OPEN. 

4.7 LREMOVMocR & Tag irm-V- w a i n  nj -v* 
Test Engineer: 

4 .8  RECONNECT Booster Pump (P-3125B) Motor Leads 
Test Engineer : 

E@&sZSL r 4 . 9  CLOSE VSD-2 Main Disconnect . 
&&L OF Test Engineer: D.6 I &  

s M 5 , $ ~ 7 ~ 4 , 1 0  REMOVE Lock & Tag from VSD-2 Main Disconnect. 
Test Engineer: D,L. I./., 

NOTE: Perform a check o f  the  data logger. This check may be made any time 
before the  s t a r t  of Section 7.0. 

4.11 DISCONNECT the  output leads from system flowmeter FE-3125 t o  PCU-2 8.d. 
5 ~ ~ p - s  4.11 ~MW 4,ls *Le DEL@? O5 

T J B , ~  , ~ ~ p o n , r - - ~ i ? b J  19 ISECOLD&D BT3% LC 

and CONNECT a P I C  t o  the wires going t o  PCU-2. 
Test Engineer : 

4.12 SET the  P I C  t o  output a current o f  8 mA (nominal) 

- 
HNF-Z504,REV% ATTACHMENT I GGEqLf 
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ad 
.LILpI4s 44 4.13 CHECK datalogger performance w i th  VSD-1: 

4.13.1 VERIFY the datalogger f o r  the signal t o  VSD-1 and the 
f low signal i s  i ns ta l l ed .  

Test Engineer: 

REMOVE the rate-of-change (ramp) l i m i t ( s )  from the  
control  signal l og i c  i n  the  PCU f o r  P-3125A. 

Test Engineer: 

SELECT P I D  MAN on MCS screen PCU-2 f o r  Booster Pump 

Test Engineer : 

Ts----J 
4.13.2 

4.13.3 
P-3125A. 

NOTE: While i n  P I D  MANUAL, se t t ing  the F lu id  FLOW (SP) t o  50% o f  f u l l  scale 
(0-240 gpm) w i l l  ac tua l l y  send a 50% o f  f u l l  scale (0-3600 rpm) control  signal 
t o  the  pump motor v ia  the  VSD. 

4.13.4 SET F lu id  FLOW (SP) t o  120 gpm (50% o f  f u l l  scale).  -r , 
./ Test Engineer : 

4.13.5 BEGIN data logging o f  the f low signal and the  signal 
t o  VSD-1. AFTER 1 minute STOP the data logger. 

VERIFY the  recorded signal from VSD-1 i s  50% o f  f u l l  
scale (nominal) and the  f low signal i s  25% o f  f u l l  
scale (nominal). 

4.13.6 

Test Engineer: 

4.14 CHECK datalogger performance w i th  VSD-2: 

4 14 1 VERIFY the datalogger f o r  the signal t o  VSD-2 and the  
f low signal i s  i ns ta l l ed  

Test Engineer 

REMOVE the  rate-of-change (ramp) l i m i t ( s )  from the  
control  signal l og l c  i n  the PCU f o r  P-3125B 

Test Engineer 

SELECT P I D  MAN on MCS screen PCU-2 f o r  Booster Pump 
P-31258 

Test Engineer 

4 14 2 

4 14 3 
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NOTE While i n  P I D  MANUAL, se t t i ng  the  F lu id  FLOW (SP) t o  50% o f  f u l l  scale 
(0-240 gpm) w i l l  ac tua l l y  send a 50% o f  f u l l  scale (0-3600 rpm) control  signal 
t o  the  pump motor v ia  the  VSD 

4.14.4 

4.14.5 

SET F lu id  FLOW (SP) t o  120 gpm (50% o f  f u l l  scale).  
Test Engineer: 

BEGIN data logging o f  the f low signal and the  signal 
t o  VSD-2. AFTER 1 minute STOP the data logger. 

4.14.6 VERIFY the recorded signal from VSD-2 i s  50% o f  f u l l  
scale (nominal) and the  f low signal i s  25% o f  f u l l  
scale (nominal 1 .  

Test Engineer : 

4.15 DISCONNECT the  P I C  from the  wires t o  PCU-2 and RECONNECT flowmeter 
FE-3125 t o  the  wires t o  PCU-2. 

Test Engineer : 

NOTE: SOV’s t h a t  block the  f low o f  l i q u i d  t o  241-SY valve p i t s  and t o  244A 
l i f t  s ta t i on  t h a t  are normally OPEN during Transfer Scheme 2A or  28, must be 
phys ica l l y  CLOSED during t h i s  t e s t .  
MCS software and jumpering out the  valve f a i l u r e  a l a r m  f o r  each w i l l  a l low the  
t rans fer  t o  commence. 

Forcing the af fected SOV’s OPEN i n  the  

4.16 INSTALL a normally open software jumper i n  series w i th  N19:2/13 
VALVE FAILURE A l a r m  f o r  SOV-3183A. 

Test Engineer: 

4.17 INSTALL a normally open software jumper i n  series w i th  N19:2/12 
VALVE FAILURE A l a r m  f o r  SOV-3183B. gd, a h / k  Test Engineer: 

4.18 INSTALL a normally open software jumper i n  series w i th  B3/92 VALVE 
FAILURE A l a r m  f o r  SOV-3166B. 

Test Engineer : 

4.19 FORCE ( i n  the  MCS software) the associated b i t s  f o r  the  fo l lowing 
valves t o  the  MCS pos i t ion  shown. 
given by MCS and actual pos i t ion  ( loca l  v e r i f i c a t i o n ) .  

VERIFY pos i t ion  i nd i ca t i on  

_ _  
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NOTE: Certain SOV’s i n  the 3150 supernate l i n e  normally CLOSED by master valve 
reset when i n i t i a t i n g  Transfer Scheme 2A or  28, must be phys ica l l y  OPEN t o  
al low c i r cu la t i on  t h r u  the  Diversion Box / Vent Stat ion loop. Forcing the  
af fected SOV’s CLOSED i n  the  MCS software and jumpering out the  valve f a i l u r e  
alarm f o r  each w i l l  a l low the t rans fer  t o  commence. 

4.20 INSTALL a normally open software jumper on i n  series w i th  N19:2/10 
VALVE FAILURE A l a r m  f o r  SOV-3184. Q.9 7 q 9 Y  

0.9 2/r,/,, 

Test Engineer : 

4.21 INSTALL. a normally open software jumper i n  series w i th  B3/80 VALVE 
FAILURE Alarm f o r  SOV-3165A. 

Test Engineer : 

4.22 FORCE ( i n  the  MCS software) the  associated b i t s  f o r  the  fo l lowing 
valves t o  the  MCS pos i t ion  shown. VERIFY MCS pos i t ion  i nd i ca t i on  
and actual pos i t ion  ( loca l  ve r i f i ca t i on ) .  

Valve No 

SOV -3184 

SOV-3165A 

Description 
Posi t ion 

WT-SNL-3150 a t  Diversion Box CLOSED i WT-SNL-3150 a t  Vent Stat ion CLOSED 

Veri f . 

Test Engineer : &>A? %%wL 
NOTE The pipe jumpers fabr icated f o r  the W-058 Project  f o r  the  244A p i t  are 
not y e t  i n s t a l l e d  
motor operated valves on the 244A jumper so tha t  Transfer Schemes 2A and 28 
w i l l  a l low the  booster pump t o  operate 
required pos i t ion  i n  the MCS software and jumpering out the valve f a i l u r e  
alarm f o r  each w i l l  a l low the  t rans fer  t o  commence 

Therefore it i s  necessary t o  simulate the  posi t ions o f  the  

@ Forcing the af fected MOV’s t o  the  

HNF-2504, R E m  ArrACijp&~T \  FAG^ 
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4 23 INSTALL a normally open software jumper i n  ser ies w l th  N19 4/9 
VALVE FAILURE A l a r m  f o r  MOV-845 

Test Engineer 

e 

4.24 

Valve No. 

MOV-844 

MOV-845 

4.25 

4.26 

4.27 

FORCE ( i n  the  MCS software) the  associated b i t s  f o r  the  fo l lowing 
valves t o  the  posi t ions shown. 

Description 

WT-SLL-3160 Motor Operated 3-Way Valve 
a t  244A L i f t  Stat ion 

WT-SLL-3160 Motor Operated Valve a t  
244A L i f t  Stat ion 

I - 1 9 9  I A + B  

Test Engineer : 

VERIFY the SOV’s and MOV’s are aligned f o r  
i n  accordance w i th  Appendix E. 

Test Engineer : 

VERIFY the  purge/flush b a l l  valve i s  CLOSED 
Test Engineer : 

P49 L O W  craseo W l P I C  
”BLUE” TAG,the manual valve actuators on the  fol lowing SOV’si 905,710*1 ~ - ~ -  ,\ I -  & IZ-n-m 

$hd 4.27.1 SOV - 3182A Test Director:  

4.27.3 SOV-3183A Test Director:  fkL 
4.27.4 SOV-3183B Test Director:  fiq 
4.27.5 SOV-3166A Test D i rec to r :  GLt 
4.27.6 SOV-3166B Test Director:  

4.27.2 SOV-3182B 

9 
~ HNF-2504, REV. 0 A w K C H M E N T \  PEEqB’ 



PREOPERATIONAL TEST POTP -007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 55 OF 132 

REVISION NO. 0 ATTACHMENT A 

Test Engineer: 
4.29.2 PI-3125B2 ps ig  

VERIFY t e s t  jumper i s  i ns ta l l ed  between 
3150 a t  the Vent Stat ion per Appendix A sketch. 

Test Engineer: 

VERIFY t e s t  jumper i s  i ns ta l l ed  between 
Diversion Box and Transfer Header 3160 

Test Engi neer : 

4.28 

4.29 

4.30 

4.31 

4.32 

4.33 

VERIFY instrument a i r  pressure t o  the  P-3125A seals i s  greater 
than 95 ps ig .  

fiwc%f~e~ 
1% P- 
nc-s -I- 

4.28.1 PI-3125A1 \@ ps ig  
4.28.2 PI-3125A2 1x5 ps ig  

Test Engineer: 

U 

(I) 

HNF-2504TREcO ATTACHTENT PAGE94- 
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5.0 Transfer Loop Fil l  

NOTE The fol lowing procedure f o r  f i l l i n g  the t rans fer  headers w i th  water 
before a t rans fer  i s  t a i l o r e d  t o  the  “loop” t e s t  conf igurat ion 
waste t rans fer ,  the  water f lush  system would be used and the  vent valves a t  
the  Vent S ta t ion  would be closed 

For an actual 

5 1 OPEN valve V-temp-1 

5 2$CaOPEN f low control  valve V-temp-2 

5 3 
.3k 

ADJUST pressure control  valve on the water tank rec i r cu la t i on  
bypassnon the  supply jumper k+#xdMXB+s*@’ 

5 4 TURN ON suppiy 

NOTE Assuming the  supply pump f i l l s  the  l i n e  a t  a ra te  o f  150 gallons per 
minute, i t  w i l l  take approximately 25 minutes t o  empty a 4000 ga l lon  tank 

NOTE: The t rans fer  l i n e  volume between the Diversion Box and Vent S ta t ion  i s  
approximately 4000 gallons. The f l u i d  volume from the  holding tank may not 
f i l l  up the  l i n e  t o  the  system high po in t  before i t  needs t o  be r e f i l l e d ,  i n  
which case no f l u i d  would be detected on the downstream side. 

5.5 I F  f l u i d  i s  detected a t  the temporary flowmeter, FI-temp, THEN 
CLOSE f low control  valve V-temp-2. ELSE N/A step. 

Test Engineer: k& 
T b b R E F / % _ c  Tm,JJL-C& a@ 9 J A P  

5.6  kFtw s upply p U I  IFarbf- ’ , perform 
the  fol lowing: 

5 .6 .1  CLOSE V-temp-1. 

5.6.2 TURN OFF supply pump. 

5.6.3 RE-FILL t ruck  w i th  water. DISCONNECT/RECONNECT hose, supply 

Test Engineer : 1 d,* . -  

pump, and/or f i t t i n g s  as required t o  r e f i l l  tank. 
Test Engineer: O@IUA 

5.7 TURN ON supply pump 
HNF-2504, REV.I) mErMmT r-PAGEj&jj 
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5.8 OPEN valve V-temp-1. 

5.9 WHEN f l u i d  i s  detected a t  the  temporary flowmeter, FI-temp, THEN 
CLOSE f low control  valve V-temp-2. N/A step i f  V-temp-2 already 
closed per e a r l i e r  step. 

Test Engineer: 9 Wh 

NOTE: To completely f i l l  the downhill l eg  o f  the loop w i th  water, the  ra te  o f  
f l u i d  add i t ion  should be slowed t o  al low continuous venting o f  a i r  back up the  
l i n e  t o  the  Vent Stat ion.  I f  the  f i l l  ra te  i s  too great,  sp i l lage  w i l l  occur 
out t h r u  vent l i n e  SNL-3152. 
se t t i ng  the  f i l l  ra te .  

Monitor vent l i n e  SNL-3152 f o r  feedback on 

5.10 OPEN and ADJUST pressure control  valve on the water tank 
rec i r cu la t i on  bypass as necessary t o  reduce system f i l l i n g  ra te .  

5.11 I F  a i r  can no longer be detected venting t h r u  l i n e  SNL-3152 a t  the  
Vent S ta t ion  (i .e. f l u i d  i s  continuously discharging t h r u  vent 
l i n e ( s ) ) ,  THEN: 

5.11.1 CLOSE valve V-temp-1. 

5.11.2 OBSERVE SNL-3152 f o r  a short t ime t o  see i f  any a i r  
trapped i n  l i n e  works i t s  way up and vents. 

THROTLE OPEN valve V-temp-l as necessary 

I F  supply pump breaks suction (holding tank emptied o f  
f l u i d )  before a l l  a i r  i s  vented from loop, THEN r e f i l l  
holding tank. N/A step i f  not performed. 

5.11.3 

5.11.4 

Test Engineer : ea 
5.11.5 CLOSE valve V-temp-l upon continuous f l u i d  discharge 

t h r u  SNL-3152. 

5.11.6 REPEAT u n t i l  loop i s  en t i re l y  f i l l e d  w ' t  l i q u i d .  
Test Engineer : ]k 4 Y  

5.12 CLOSE the  i so la t i on  SOV's on supernate vent l i n e  SNL-3152 

5.12.1 SOV-3185A CLOSED Test Engineer : 
5.12.2 SOV-3185B CLOSED Test Engineer : * ~- 

8T HNF-~TO~, REV. o ATTACHMENT i PAGE[~  
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p euea I /7lu55 

per= 7 
5.13 CLOSE the  pump bypass SOV. 

5.13.1 SOV-3163 CLOSED Test Engineer: ,$@ ''lq ii 
5.14 OPEN valve V-temp-l 21 '3754 

5.15 OPEN f low control  valve V-temp-2 

NOTE: Use supply pump t o  c i r cu la te  f l u i d  through the loop and help sweep out 
any remaining a i r  pockets i n  the t rans fer  loop. 

5.16 CONTINUE supply pump operation f o r  
Test Engineer: .f 

5.17 CLOSE f low control  valve V-temp-2. 
Test Engineer: 

5.1.8 CLOSE valve V-temp-1 

5:19 TURN OFF supply pump. 

6.0 Post - F i  11 Data Recording 

Test Engineer: i?/1o, 

6 .1  RECORD s t a t i c  pressures from 'the temporary pressure ind ica tors :  

6.1.1 PI-temp-1 (supply leg) ps ig  
6.1.2 PI-temp-2 ( re tu rn  leg)ta--qC psig 
6.1.3 PI-temp-3 ( re tu rn  leg) IS psig 

RECORD the  instrument a i r  f low ra te  t o  each pump seal per the  f low 
ind ica tors  on the  pump seal control  panels: 

6.2 

6 .2 .1  FI-3125A1 0 juf scfh 8-1 @vdi& 
6.2.2 F I  -3125A2 ,vZ 9.3 scfh 
6.2.3 FI-3125B1 f l  '5 SCfh 
6.2.4 FI-3125B2 5 scfh 

- --- - _- - - ~ ~  
HNF-2504, REV 0 ATTACHMENT PAGE/O$ 
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NOTE: Those parameters w i th  the  word " isolated" i n  parentheses next t o  them 
should be i nd i ca t i ng  a value near zero. 

6.3 RECORD i n i t i a l  data from MCS screen PCU-2 f o r  Diversion Box: 

6.3.1 P-3125A In1 e t  pressure PI-3125A 4 9  ps ig  
6.3.2 P-3125A Discharge pressure PI-3125C 50 ps ig  
6.3.3 P-3125B In1 e t  pressure PI-3125B 94 ps ig  
6.3.4 P-3125B Discharge 
6.3.5 Supernate Line pressure 
6.3.6 Supernate Line pressure 

TI-3125B 48 "F 

6.3.10 Sump Line pressure 
Test Engineer : 

6 .4  RECORD i n i t i a l  data from MCS screen PCU-3 f o r  Vent Stat ion:  

6 .4 .1  Supernate Line pressure 
TI-3126A .q7- "F 
PI-3126B / n  ps ig  
TI-3126B 73 "F 
PI-3185 ?- ps ig  
PI-3168 0 ps ig  

2 

NOTE: Neglect header pressure and temperature values given on MCS screen PCU-4 
f o r  244A L i f t  S ta t ion ,  Instrumentation not ye t  i ns ta l l ed ,  not w i th in  scope of 
t h i s  t e s t .  

6 .5  

6.4.2 Supernate Line temperature 
6.4.3 S lu r ry  Line pressure 
6.4.4 S lu r ry  Line temperature 
6.4.5 SNL Vent Line pressure (-IT&&& 
6.4.6 SLL Vent Line pressure (- 
6.4.7 Sump Line pressure k&ak?dL 

Test Engineer : 

RECORD i n i t i a l  data from MCS screen PCU-2 f o r  Booster Pump P-3125A 
(PV = Process Variable): lq6 

7l"PV 

6 .5 .1  Pump Thrust End Bearing temp TI-3125A$?'_s2 "F 
6.5.2 Pump Drive End Bearing temp TI-3125& 58 "F 
6.5.3 Motor speed SI-3125A -900 RPM 
6.5.4 Thrust End v ib ra t ion  VI-3125A1 0.00 fRFFs If3 @*$4dw 
6.5.5 Drive End v ib ra t ion  VI-3125A2 0.00 IELl-S-16 

0 GPM ;iFi;ki5 % "F 
6.5.6 F lu id  f low 
6.5.7 F lu id  temperature 
6.5.8 F lu id  I n l e t  pressure PI-3125A 4 ps ig  

e 
H-NF-2504,,REv~~0 ~ 
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6.5.9 F1 u i  d Out1 e t  pressure 

6.6 RECORD i n i t i a l  data from MCS screen PCU-2 f o r  Booster Pum P-31258 
(PV = Process Variable): C W t . r A  Dfi/dg o/J) 6.d '/)~?7k. 

6.6.1 Pump Thrust End Bearing temp TI-3125B1 5 g  "F 
6.6.2 Pump Drive End Bearing temp TI-3125B1 l f )  OF 

PV 

6.6.3 Motor speed SI-3125B W RPM 

6.6.5 Drive End v ib ra t ion  VI-3125B2 0.00 RtFw l e  
6.6.6 F lu id  f low FIC-3125 0 0 GPM 

6.6.4 Thrust End v ib ra t ion  VI-3125B1 0.m -rrritS/PS 8,fl &,& 

6.6.7 F lu id  temperature TI-3125 6/ "F 
6.6.8 F lu id  I n l e t  pressure PI-3125B 47 ps ig  
6.6.9 F lu id  Out let  pressure PI-3125D 

s;.#sij Test Engineer : /%)/fV 

7.0 Booster Pump P-3125A Startup Test 

This sect ion v e r i f i e s  i n i t i a l  startup and operation o f  the  i n s t a l l e d  pump. 
The booster pump w i l l  be operated remotely from the MCS i n  P I D  MANUAL mode, 
under control  o f  input motor speed. Operating speeds are selected f o r  purpose 
o f  tuning P I D  (Proportional, In tegra l ,  Derivative) f low cont ro l .  

The presence o f  a vendor representative from Panametrics Flowmeters i s  very 
desirable, but not absolutely required f o r  t h i s  por t ion  o f  the  t e s t .  
Ca l ib ra t ion  o f  the  u l t rason ic  flowmeter was performed a t  the vendor's 
f a c i l i t y .  The flowmeter does not physical ly contact the  f l u i d  i n  the  pipe. 

7 .1  

. 

VERIFY temporary water supply tank i s  s u f f i c i e n t l y  f u l l  o f  water 
t o  perform t h i s  t e s t .  * Test Engineer : 

7.2 The vendor representative from Sulzer Bingham pump company i s  
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.. 

7..4 VERIFY ’ ! k  REMOTE, and OFF are i l l umina ted  on MCS peVe+ 
u 

screen PCU-2 f o r  Booster Pump P-3125A. 
Test Engineer : 

S e l e c t & %  speed as f i r s t  operating po in t .  

751 567  GsD B-IP rfJ 

control  valve V-temp-2 f u  
i s expected. ) 

. .  

7.7 -ier b eque 

NOTE: Valves previously “forced” t o  a pos i t ion  on the MCS f o r  purposes o f  t h i s  
t e s t  should not be shown as valve posi t ioning fa i l u res  because the associated 
valve f a i l u r e  alarms are jumpered out per Section 4 .0 .  

.7 .8  VERIFY A l a r m  Table on MCS shows no valve 
Test Engineer : 

7 . 9  SELECT the  Transfer Sequencing INITIATE Button 

NOTE: Transfer Scheme 2A sets up f o r  t rans fer  o f  s lu r r y  from the  241-SY-8 
valve p i t  t 

7.10 

7.11 VERIFY proper valve pos i t ion  i n  accordance w i th  Appendix F-l Data 
Sheet. S O V ~  ru8lc. c~05E* 

9, if , I  Jo-fer #-puf lF  ue-.” vn‘JGTest Engineer: 
7 ~ r + ~ ~  39&4OF’p QeT<Sr. &Y,L/,,/?~ 

NOTE: The boxes on the  MCS overview screen tha t  denote 
ind ica te  status o f  the  t rans fer  path. A l l  boxes GRAY and paths GREEN 
indicates t h a t  the  t rans fer  path i s  ready f o r  use. Boxes f i l l e d  i n  RED 
indicates t h a t  an alarm associated w i th  the t rans fer  i s  act ivated ( i . e .  
mispositioned valve, leak detected, e t c ) .  The booster pump w i l l  not  s t a r t  
unless associated alarms are e i ther  cleared or  over-ridden. 

HNF-2504, R W r n i H , i j E f i ~ - ~  jii~&~,j.g 
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7.12 I F  any o f  the  boxes on the MCS overview screen which denote PCU-lFedtmy/d 
thru PCU-5 are highl ighted in RED, DETERMINE the  reason why and  oh 
perform the  f o l l  owing : e- -I 

7.12.1 Disposi t ion the problem by f i x i n g  it and c lear ing  
a l a r m ,  o r  by overr id ing the alarm I F  the Test Engineer 
determines t h a t  the problem w i l l  not a f f e c t  the  
performance o f  t h i s  t e s t .  
Test Log or  on a Test Exception Sheet, a t  the  
d isc re t ion  o f  the Test Engineer. 
performed. 

RECORD d ispos i t ion  on the  

N/A t h i s  step i f  not 

Test Engineer : 

7.13 VERIFY the  boxes on the MCS overview screen which denote PCU-1 

Test Engineer : 

Set booster pump i n l e t  pressure control  

7.15 ADJUST pressure control valve on the  supply jumper assembly t o  an 
a rb i t ra ry  OPEN pos i t ion .  

7.16 TURN ON supply pump. 

7.17 VERIFY water i s  being rec i rcu la ted  t o  holding tank. 
Test Engineer: 

7.18 ADJUST pressure control valve on the  supply jumper assembly so 
t h a t  the  pressure ind ica tor  a t  the supply pump discharge reads 
approximately 3,O ps i .  

7.18.1 PI-temp-1 psig 
GLI s a  44ff 

Test Engineer : 

7.19 OPEN valve V-temp-1. 
Test Engineer * 
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I87 

I 
I 
I 
I 
I 
I 
I 
I 

I 
e ; :  

7.21a "BUMP" the motor t o  verify proper rotation direction as follows: 

7 . 2 1 . l a  PRESS the START button on MCS screen PCU-2 for Booster 
Pump P-3125A. 

7.21.2a 

7.21.3a 

PRESS the STOP button on MCS screen PCU-2 for Booster 
Pump P-3125A. 

VERIFY motor shaft rotated in 
Test Engi neer : 

IMPORTANT Be prepared t o  immediately shut down booster pump i f  so requested 
by Sulzer Bingham representative 
VSD-1 keypad OR the STOP button on MCS screen PCU-2 for Booster Pump P-3125A 

To shut down the pump, PRESS the OFF key on 

7 22 BEGIN d a t a  logging of the flow signal and the signal t o  the VSD 

7 23 PRESS the STAR utton on MCS screen PCU-2 for Booster Pump 
P-3125A &'O?"*" 7 P  ?' 

7-23+& ~ ~ ~ L y o ~ ~  \ I - + c ~ ~ - z  pe,- d i d i e K  DC &br8 
7 24 VERIFY locally t h a t  P-3125A is operating 

Test Engineer 

7 26 1 Motor speed SI-3125A !? 26 RPM 
7 26 2 Flow rate c FI-temp-1 7f GPM 
7 26 3 Flow rate FIC-3125 73 GPM 
7 26 4 Pump inlet  pressure PI-3125A 3Od psig 

HNF-2504, REV 0 ArrACHMENT \ PXGElfl' 
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a :  I 

7.26.5 Pump discharge pressure PI-3125C 30/ ps ig  

Test Engi neer : j3.y v$& 
7.27 VERIFY START ENERGIZED and ON are i l luminated on MCS screen PCU-2 

f o r  Booster Pump P-3125A. 
Test Engineer: 

Record data from VSD-1 

7.29 Use the  LINE key and Programming and Monitoring UP and DOWN arrows 
t o  toggle t h r u  the displayable quant i t ies on VSD-1 keypad. 
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

7.29.1 Motor Freq 2%5 Hz 7.29.9 Load CA Volts 230 V 
7.29.2 Motor Speed 4EZ % 7.29.10 Line A Amps 6 g  A 
7.29.3 Motor RPM 1 7 7 0  RPM 7.29.11 Line B Amps 5-7 A 
7.29.4 Load A Amps 46 Amps 7.29.12 Line C Amps 65' A 
7.29.5 Load B Amps ?z Amps 7.29.13 Line AB Vol ts 4.d V 
7.29.6 Load C Amps 40 Amps 7.29.14 Line BC Vol ts 446 V 
7.29.7 Load AB Volts 23L Volts 7.29.15 Line CA Vol ts 462V 
7.29.8 Load BC Volts 230 Volts 7.29.16 Power 27 KWatts ? 

Test Engineer: 4.g 2//3/& 
7.30 RECORD pump and system data on an Appendix G Data S ee 

Test Engineer: b,-b '//j/?F 

7.31 I F  during t h i s  POTP the audible noise from the motor i s  excessive 
(i .e. operating a t  VSD PWM inver te r  resonant frequency), adjust  
the  ca r r i e r  frequency on VSD-1 t o  minimize audible noise per 
manufacturer's ins t ruc t ions  ( V I  # 22798, Supplement 40). 

N/@ 

Test Engineer : n..& $ f ! ! h E  
7.32 ALLOW pump P-3125A t o  run f o r  10 more minutes, THEN RECORD pump 

and system data on an Appendix G Data Sheet 
Test Engineer: ad $ "hJ/%' 
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Increase pump operating speed t o  60% o f  f u l l  speed 

7.33 DECREASE VSD-1 ramp-up time ( t o  a id  i n  determination o f  P I D  
values) per the fo l lowing s-tqrs-. J E T  i W n p  70 6 0  

E -1 

7.34 BEGIN data logging o f  the f low signal and the  signal t o  the  VSD. 

7.35 SET F lu id  FLOW (SP) t o  144 gpm (60% o f  f u l l  sca le ) .  
corresponds t o  a pump speed o f  2160 rpm: w i th  the temporary f low 
control  valve V-temp2 f u l l y  open an actual f low o f  about 130 gpm 

(This 

i s expected. ) 
Test Engineer: 

l e a  resf ~ 0 4  e r ) r e y  3 / 5 , 1 $ ~  
7 3  

7 . 3 7 - Z ~ ~  iiuw om FIC-3125 s tab i l i zes ,  STOP data &$!$@g 
logging o f  the  f low signal and the S i g n d l  i u  tk+H!. 

Test Engineer : 

7.38 RECORD the fol lowing data: 

7 38 1 Motor speed 
7.38.2 Flow ra te  
7.38 3 Flow ra te  
7 38 4 Pump i n l e t  pressure 
7 38.5 Pump discharge pressure - 

' HNF-2504,REV. 0- %-TACriiENT \ PAGE/@?' 

SI-3125A 20% RPM 

PI-3125A S? ps ig  
PI-3125C 343 ps ig  

Test Engineer: 8. g,  2/,3(G?Y 
I 
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7.39 Use the  LINE key and Programming and Monitoring UP and DOWN arrows 
t o  toggle t h r u  the displayable quant i t ies  on VSD-1 keypad. Use 
the  RIGHT arrow as required. RECORD the fol lowing data: 

7.39.1 Motor Freq 
7.39.2 Motor Speed 
7.39.3 Motor RPM 
7.39.4 Load A Amps 
7.39.5 Load B Amps 
7.39.6 Load C Amps 
7.39.7 Load AB Volts 
7.39.8 Load BC Volts 
7.39.9 Load CA Volts 
7.39.10 Line A Amps 
7.39.11 Line B Amps 
7.39.12 Line C Amps 
7.39.13 Line AB Volts 
7.39.14 Line BC Volts 
7.39.15 Line CA Volts 
7.39.16 Power 

3.5 Hz 

2/30 RPM 
[OS Amps 
109 Amps 
1 0 2  Amps 
2-77 Volts 
286 Volts 
7-24 Volts 

Amps 
68 Amps 
62 Amps 

S4! % 

49% Volts 
564 Volts 

Volts 
3 5  Ki lowatts 

Test Engineer: .d V3Ad 
7.40 RECORD pump and system data on an Appendix G 

Test Engineer : 

7.41 ALLOW pump P-3125A t o  run f o r  a t  leas t  10 more minutes, THEN 
RECORD pump and system data on an Appendix G D a t a  Sheet 

Test Engineer: 

Increase pump operating speed t o  70% o f  f u l l  speed 

7.42 BEGIN data logging o f  the f low signal and the signal t o  the  VSD. 

7.43 SET F lu id  FLOW (SP) t o  168 gpm (70% o f  f u l l  scale).  
corresponds t o  a pump speed o f  2520 rpm; w i th  the temporary f low 
control  valve V-temp-2 f u l l y  open an actual f low o f  about 150 gpm 
i s expected. ) 

(This 

Test Engineer: 

/ HNF-2504, REV 0 AWACKMENT I PAGEiO’ 
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7- ow raWx++md fr om FIC-3125 s tab i l i zes ,  STOP data u&? 
logging of the f low signal and the  signal t o  m e  \ 

Test Engineer : 

7.45 RECORD the  fol lowing data: 

7.45.1 Motor speed SI-3125A 241' RPM 
7.45.2 Flow ra te  FI-temp-1 / 3 p  GPM 
7.45.3 Flow ra te  
7.45.4 Pump i n l e t  pressure 
7.45.5 Pump discharge pressure P I  -3125C 4/0 ps ig  

PI-3125A F1c-3125 4 9 pS1g GPM 

Test Engineer: 9<g 2//3h 
7.46 Use the  LINE key and Programming and Monitoring UP and DOWN arrows 

t o  toggle th ru  the displayable quant i t ies  on VSD-1 keypad. 
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

7.46.1 Motor Freq 
7.46.2 Motor Speed 
7.46.3 Motor RPM 
7.46.4 Load A Amps 
7.46.5 Load B Amps 
7.46.6 Load C Amps 
7.46.7 Load AB Vol ts 
7.46.8 Load BC Volts 
7.46.9 Load CA Volts 
7.46.10 Line A Amps 
7.46.11 Line B Amps 
7.46.12 Line C Amps 
7.46.13 Line AB Volts 
7.46.14 Line BC Volts 
7.46.15 Line CA Volts 
7.46.16 Power 

41.5 HZ 
69.2 % 
2-950 RPM 
Izs Amps 

/22 Amps 
/ 2 2  Amps 
322 Volts 
32,7 Volts 
325 Volts 

/6/ Amps 

49 Amps 
e47 Volts 

162 Amps 

$05 Volts 
4YJ Volts 
57 Kilowatts 

Test Engineer : 

7.47 RECORD pump and system data on an Appendix G Data Sheet 
Test Engineer fid 2d&2 

Test Engineer &,!* 4 & 8  

7 48 ALLOW pump P-3125A t o  run f o r  a t  leas t  10 more minutes. THEN 
RECORD pump and system data on an Appendix G Data Shee 

,- HNF-2504, REV 0 ArrACHMENT l-PAGEG\' 
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Increase pump operating speed t o  80% of f u l l  speed 

7.49 BEGIN data logging o f  the  f low signal and the signal t o  the  VSD. 

7.50 SET F lu id  FLOW (SP) t o  192 gpm (80% o f  f u l l  scale).  
corresponds t o  a pump speed o f  2280 rpm; w i th  the  temporary f low 
control  valve V-temp-2 f u l l y  open an actual f low o f  about 170 gpm 

(This 

i s  expected. 
Test Engineer: 99. % 3 / y  

- Yb 7 .%!*I r a  t e  as read from FIC-3125 s tab i l i zes ,  STOP data 
logging o f  the f low signal d w  i nal t o  the  VSD. 

Test Engi neer : --. 
7.52 RECORD the  fol lowing data: 

7.52.1 Motor speed SI-3125A 2 9 3  RPM 
7.52.2 Flow ra te  FI-temp-1 /.% GPM 
7.52.3 Flow ra te  FIC-3125 16 7 GPM 
7.52.4 Pump in1  e t  pressure PI-3125A 35 ps ig  
7.52.5 Pump discharge pressure P I  -3125C s/e ps i  g 

Test Engineer: .@.g ‘ L 3 h  
7.53 Use the  LINE key and Programming and Monitoring UP and DOWN arrows 

t o  toggle t h r u  the displayable quant i t ies on VSD-1 keypad. 
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

7.53.1 Motor Freq 
7.53.2 Motor Speed 
7.53.3 Motor RPM 
7.53.4 Load A Amps 
7.53.5 Load B Amps 
7.53.6 Load C Amps 
7.53.7 Load AB Volts 
7.53.8 Load BC Volts 
7.53.9 Load CA Vol ts 
7.53.10 Line A Amps 
7.53.11 Line B Amps 
7.53.12 Line C Amps 
7.53.13 Line AB Vol ts 
7.53 14 Line BC Volts 

’ HNF-2504, REV 0 ~ ATTACHMENT 1 P A G E I D  

4?.5 Hz 

I S 2  Amps 
IS2 Amps 
JSL Amps 
346 Volts 
.3@ Volts 
340 Volts 

1-56 Amps 
I$/ Amps 
44) Volts 
sas Volts 

Isz Amps 
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RECORD the  instrument a i r  f low ra te  t o  the  pump seals per the  f low 
ind ica tors  on the pump seal control  panels: 

7.56 

@' Stop P-3125A 

7.57 PRESS the STOP button on MCS screen PCU-2 f o r  Booster Pump 
P - 3125A. 

7.58 VERIFY l o c a l l y  t ha t  P-3125A has stopped. 
Test Engineer: 

7.59 VERIFY ENABLE ENERGIZED and OFF are i l luminated on MCS screen 
PCU-2 f o r  Booster Pump P-3125A. 

Test Engi neer : 

7.60 VERIFY the UP TO SPEED and RUN LEDs are no longer i l l umina ted  on 

Test Engineer: '13 
VSD-1,  

7.61 CLOSE f low control  valve V-temp-2 
Test Engineer : 

7 62 CLOSE V-temp-l 

7 63 TURN OFF supply pump 

HNF-2504. REV 0 ATTACHMENT I fiGEll3- 

Test Engineer: 0.9 % h g  
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8.0 

This sect ion v e r i f i e s  i n i t i a l  startup and operation o f  the  i n s t a l l e d  pump. 
The booster pump w i l l  be operated remotely from the MCS i n  P I D  MANUAL mode, 
under control  o f  input motor speed. Operating speeds are selected f o r  the  
purpose o f  determining the appropriate P I D  (Proportional, In tegra l ,  
Der ivat ive) values f o r  f low cont ro l .  

Booster Pump P-3125B Startup Test 

The presence o f  a vendor representative from Panametrics Flowmeters i s  very 
desirable, but not absolutely required f o r  t h i s  por t ion  o f  the  t e s t .  

8 . 1  VERIFY temporary water supply tank i s  s u f f i c i e n t l y  f u l l  o f  water 
t o  perform t h i s  t e s t .  

Test Engi neer : e.% %)& 
NOTE: I f  a tee  was used on the S U R D ~ Y  .jumper between V-temp-1 and the  H i l taps  
on SLL-3163 and SLL-3164, then N/A the-next two steps (and' substeps). 

8.2 MOVE the water supply feed from P-3125A t o  P-3125B as fol lows: 

JY 21 [?/W 

w %h& 
8.2 .1  CLOSE SOV-3125C. 

Test Engineer: 9~ 
8.2.2 VERIFY SOV-3125D i s  CLOSED. 

Test Engineer : 

8.2.3 REMOVE supply jumper from H i l t ap  connector nearest SOV-3125E 
on t rans fer  l i n e  SLL-3163. ATTEMPT t o  keep as l i t t l e  water 
as possible from leaking out o f  the supply jumper during the  
move. 

8.2.4 IMMEDIATELY REINSTALL H i  1 tap connector cap securely. 
Test Engineer : 

8.2.5 REMOVE cap from H i  l t a p  connector nearest SOV-3125G on 
SLL-3164. ATTEMPT t o  keep as l i t t l e  water as possible from 
leaking out o f  the  t rans fer  l i n e  during the  move. 

bJ lpi ;i 
8.2.6 IMMEDIATELY CONNECT supply jumper securely t o  the  H i  l t a p  

connector + 
Test Engineer 

I'd 
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NOTE: C i rcu la te  water th ru  pump P-31258 vent valve t o  sweep out any a i r  
pockets l e f t  ins ide  pump or supply l i n e  due t o  moving the supply jumper 

8 .3  CIRCULATE water as fo l lows: 

Test Engineer: Q.Y. :/ / /) /yb 
8.3.1 OPEN valve V-temp-1. 

8.3.2 CLOSE pressure control  valve on the supply jumper assembly 

8.3.3 TURN ON supply pump 

8.3.4 OPEN SOV-3125D from the  MCS. Q 80 4)/& 
Z/I> ku  

Test Engi neer : 

Test Engineer: @ d. 8.3.5 OPEN f low control  valve V-temp-2. 

89 W 5 g  8.3.6 A f te r  c i r cu la t i ng  f o r  approximately 10  minutes, -€tEEiE 
- 3 t W 4 3 5 D  and THEN OPEN pump vent valve MOV-31258K. 

Test Engineer : B$? Zhdu 

g . 9  Y>/% 8.3.7 A f te r  approximately 10 minutes, CLOSE V-temp-2. 
Test Engineer : 

8.3.8 CLOSE MOV-3125BK. 
Test Engineer : 

8.3.9 CLOSE valve V-temp-1. 
Test Engineer : 

8.3.10 TURN OFF supply pump 

8 4 The vendor representative from Sulzer Bingham pump company I S  

L.EQ"1E O&ncU,C 5 
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8.6 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  Booster Pump P-3125B. 

Test Engineer: @ 
10 

Select +% speed as f i r s t  operating po in t  

8.7 SELECT P I D  MAN on MCS screen PCU-2 f o r  Booster Pump erq -3.7,) SEY- Y S D  ~ 4 - p  /Z&&Jest Engineer: J"4,.9? mC.3 
164 70 See 

8.8 SET F lu id  FLOW (SP) t o  +2@ gpm 4 q o o f  f u l l  scale).  (This ?e= 7- 
%Y 

corresponds t o  a pump speed o f  +&B-rpm; w i th  the  temporary f low L g 2 r L c  
control  valve V-temp-2 f u l l y  open an actual f low o f  about 110 gpm r /  

Test Engineer: fl.3 'h,hJ 
/ 

i s expected. ) 13/78 

8.9 SELECT the Transfer Sequencing RESET button. 
Test Engineer: fi-d 'h/?F' 

NOTE: Valves previously "forced" t o  a pos i t ion  on the  MCS f o r  purposes o f  t h i s  
t e s t  should not be shown as.valve posi t ioning fa i l u res  because the  associated 
valve f a i l u r e  alarms are jumpered out per Section 4 .0 .  

8.10 VERIFY Alarm Table on MCS shows no valve pos i t ion ing  f ' l u res .  
Test Engineer: 8-Y 4hd 

8.11  SELECT the  Transfer Sequencing INITIATE Button 

NOTE: Transfer Scheme 2B sets up f o r  t rans fer  o f  s lu r r y  from the 241-SY-B 
valve p i t  t o  the 241-A-A valve p i t .  

8.12 SELECT the  Transfer Sequencing TYPE 26 
Test Engineer : 

8.13 VERIFY proper valve pos i t ion  i n  accordance w i t  
Sheet. 

Test Engineer : 

NOTE: The boxes on the  MCS overview screen t h a t  denote PCU-1 t h r u  PCU-5 
ind ica te  status o f  the  t rans fer  path. A l l  boxes GRAY and paths GREEN 
indicates t h a t  the  t rans fer  path i s  ready f o r  use. Boxes f i l l e d  i n  RED 
indicates t h a t  an alarm associated w i th  the t rans fer  i s  act ivated ( i . e .  
mispositioned valve, leak detected, e t c ) .  The booster pump w i l l  not  s t a r t  
unless _ _ _  associated alarms are e i ther  cleared or  over-ridden. 

~~ - 
HNF-25OqkEV. 0 ATTACHMENT PAGE/@' 

'W 
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8.14 IF any of the boxes on the MCS overview screen which denote PCU-1 

thru PCU-5 are highlighted in RED, DETERMINE the reason why and 
perform one of the following: 

8.14.1 Disposition the problem by fixing i t  and clearing 
alarm, or by overriding the alarm IF the Test Engineer 
determines t h a t  the problem will no t  affect the 
performance of this  t e s t .  
Test Log or on a Test Exception Sheet, a t  the 
discretion of the Test Engineer. N/A th i s  step 
performed. 

RECORD disposition on the 

Test Engineer : 

8.15 VERIFY the boxes on the MCS overview screen which denote PCU-1 
thru PCU-5 are highlighted i n  GRAY, unless a RED box has been 
determined t o  be acceptable per the previous step. 4 4  

Test Engineer : 

and SOV-3125D from the MCS. 
Test Engineer : 

Set booster pump inlet  pressure control 

8.17 ADJUST pressure control valve on the supply jumper assembly t o  an 
arbitrary OPEN position. 

8.18 TURN ON supply pump 

8.19 VERIFY water i s  being recirculated t o  holding t a n k .  
Test Engineer : B.2f v&+w 

8.20 ADJUST pressure control valve on the supply jumper assembly so 
t h a t  the pressure indicator a t  the supply pump discharge reads 
approximately %psi \$ 

bo &’ ql’ 
8.20.1 PI-temp-1 6?- psig 

Test Engineer: e-9 ‘/’)hP 
8.21 OPEN valve V-temp-1. 

.I 

HNF-2504, REV.0 ATTACHMENT i PAGE J$ 

Test Engineer: B - g  e/,?/Y, 
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I, n .  

&id 
8.22 -WLW OPEN f low control  valve V-temp-2. ~ ~ , ~ a o r  '/8 O P ~ N ,  

Test Engineer: B--@ %,/% 
'ice S+*p 70zo(pqgc 77&15b), 

Prepare t o  s t a r t  P-3125B 

8.23 NOTIFY Sulzer Bingham representative t h a t  the booster pump i s  t o  
be s ta r ted .  

Test Engineer : 

I 
I 

8.23a "BUMP" the  motor t o  v e r i f y  proper ro ta t i on  d i rec t i on  as fo l lows 

8.23. l a  

8.23.2a 

8.23.3a 

PRESS the START button on MCS screen PCU-2 f o r  Booster 
Pump P-31258. 

PRESS the STOP button on MCS screen PCU-2 f o r  Booster 
Pump P-31258. 

VERIFY motor shaft  rotated .in proper d i r  t i o n  
Test Engineer: A .& "W5d  

I 

IMPORTANT: Be prepared t o  immediately shut ,down booster pump i f  so requested 
by Sulzer Bingham representative. To shut down the  pump, PRESS the  OFF key on 
VSD-2 keypad OR the  STOP button on MCS screen PCU-2 f o r  Booster Pump P-31258. 

8.24 BEGIN datalogging o f  the f low signal and the signal t o  the  VSD. 

8.25 PRESS the  START button on MCS screen PCU-2 f o r  Booster Pump 
p-31258. -4.Y ~2 /d )7  

8.25,a. CULLY OPEU d-by -2  per djvccfiok &+ Sv1-z.r 
8.26 VERIFY l o c a l l y  t ha t  P-31258 is  operating. 

Test Engineer: f 3 .  

2.~1.1 ~ e o u c e  S P E E P  ro 

8.28 RECORD the  fol lowing data: 

8 28 1 Motor speed 
8 28 2 Flow ra te  
8.28.3 Flow ra te  
8.28 4 Pump i n l e t  pressure 

~ - ~- 
HNF-2564REV 0 A ~ ~ ~ c F M E N T  I P A G E ~ ~ ~ '  

SI-3125B RPM 
FI-temp-1 Y GPM 
FIC-3125 GPM 
PI-3125B 64 ps ig  
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8.28.5 Pump discharge pressure PI-3125D 3 O0 ps ig  

Test Engineer: $2. Y,?/?g 

Test Engineer: @Q % q h f  
8.29 VERIFY START ENERGIZED and ON are i l luminated on MCS screen PCU-2 

f o r  Booster Pump P-31258. 

8.30 A f te r  f low ra te  as read from FIC-3125 s tab i l i zes ,  STOP datalogging 
o f  the  f low signal and the signal t o  the VSD. 

Test Engineer: 9.9 
Record data from VSD-2 

8.31 Use the  LINE key and Programming and Monitoring UP and DOWN arrows 
t o  toggle t h r u  the  displayable quant i t ies  on VSD-2 keypad. 
the  RIGHT arrow as required. 

Use 
RECORD the  fol lowing data: 

8.31.1 Motor Freq 3 0  Hz 7.29.9 Load CA Volts ZM V 
8.31.2 Motor Speed S b  % 7.29.10 Line A Amps 30 A 
8.31.3 Motor RPM IgoZ RPM 7.29.11 Line B Amps 2 A 
8.31.4 Load A Amps YO Amps 7.29.12 Line C Amps 3s A 
8.31.5 Load B Amps 70 Amps 7.29.13 Line AB Vol ts V 
8.31.6 Load C Amps Yo Amps 7.29.14 Line BC Vol ts V 
8.31.7 Load AB Volts 2@ Volts 7.29.15 Line CA Vol ts V 
8.31.8 Load BC Volts 740 Volts 7.29.16 Power Z4 KWatts 

Test Engineer: fid yt/5B/ 

8.32 RECORD pump and system data on an Appendix G Data 
Test Engineer: 

8.33 ALLOW pump P-3125B t o  run f o r  10 more minutes, THEN RECORD pump 
and system data on an Appendix G Data Sheet 

Test Engineer: 9, $9 Lh7/2&/  

Increase pump operating speed t o  60% o f  f u l l  speed 

8 34 DECREASE VSD-2 ramp-up time ( t o  a id  i n  determinatipn of PI0 
values) per the  fo l lowing -&qS 
rpr P L C  

SeT nnmp ~ 6 0 d  

' HNF-2504, REV-0- ATTACHMENT \ PAGE 1 / q  
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D.$- = : e i  

StLtCl 1 ( i e 1 second) and PRbb t h  TENTER ke? 
Test Engineer 

8 7  
Test Engineer : 

8.36 BEGIN datalogging o f  the f low signal and the  signal t o  the  VSD 

8 37 SET F lu id  FLOW (SP) t o  144 gpm (60% o f  f u l l  scale) 
corresponds t o  a pump speed o f  2160 rpm, w i th  the  temporary f low 
control  valve V-temp-2 f u l l y  open an actual f low o f  about 130 gpm 
i s  expected ) 

(This 

8.39 A f te r  f low ra te  as read from FIG3125 s tab i l i zes ,  STOP datalogging 
o f  the  f low signal and the  signal t o  the VSD. 

Test Engineer: 

8.40 RECORD the  fol lowing data: 

8.40.1 Motor speed 
8.40.2 Flow ra te  
8.40.3 Flow ra te  
8.40.4 Pump i n l  e t  pressure 
8.40.5 Pump discharge pressure 

FI-temp-1 

PI-3125B 6 1  ps ig  
PI-3125D @Jf ps ig  

FIG3125 

Test Engineer: B.B ' I f  '?if 6' 
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8 41 Use the  LINE key and Programming and Monitoring UP and DOWN arrows 
t o  toggle t h r u  the displayable quant i t ies  on VSD-2 keypad 
the  RIGHT arrow as required 

Use 
RECORD the fol lowing data 

8.41.1 Motor Freq 
8.41.2 Motor Speed 
8.41.3 Motor RPM 
8.41.4 Load A Amps 
8.41.5 Load B Amps 
8.41.6 Load C Amps 
8.41.7 Load AB Volts 
8.41.8 Load BC Volts 
8.41.9 Load CA Volts 
8.41.10 Line A Amps 
8.41.11 Line B Amps 
8.41.12 Line C Amps 
8.41.13 Line AB Volts 
8.41.14 Line BC Volts 
8.41.15 Line CA Volts 
8.41.16 Power 

,?6 Hz 

2157 RPM 
X% 
102 Amps 
103 Amps 
If% Amps 
290 Volts 
746 Volts 
2eJ Volts 

A.!L Amps 
55 Amps 
S9. Amps 
494 Volts 

6 Volts 

40 Ki lowatts 
+ Volts 

Test Engineer: "/, ?/9g 
8.42 RECORD pump and system data on an Appendix G Data Sheet 

Test Engineer: B .A. %9hP 
8.43 ALLOW pump P-31258 t o  run f o r  a t  leas t  10 more minutes, THEN 

RECORD pump and system data on an Appendix G D a t a  Shee 
Test Engineer: 40/5< 

Increase pump operating speed t o  70% o f  f u l l  speed 

8.44 BEGIN datalogging o f  the f low signal and the  signal t o  the  VSD. 

8.45 SET F lu id  FLOW (SP) t o  168 gpm (70% o f  f u l l  scale).  
corresponds t o  a pump speed o f  2520 rpm; w i th  the  temporary f low 
control  valve V-temp-2 f u l l y  open an actual f low o f  about 150 gpm 

(This 

i s expected. ) 
Test Engineer: 19 .r&g 

.. 
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8.46 Af te r  f low ra te  as read from FIC-3125 s tab i l i zes ,  STOP datalogging 
o f  the  f low signal and the signal t o  the VSD. 

Test Engineer: B . 9  Vi?/& 
8.47 RECORD the  fol lowing data: 

8.47.1 Motor speed SI-31256 2.540 RPM 
8.47.2 Flow ra te  FI- temp-l  I f  0 GPM 
8.47.3 Flow ra te  FIC-3125 1'0 GPM 
8.47.4 Pump i n l e t  pressure PI-3125B A ps ig  
8.47.5 Pump discharge pressure PI-3125D 2 ps ig  

Test Engineer: ' /dqg 
8.48 Use the  LINE key and Programming and Monitoring UP and DOWN arrows 

t o  toggle t h r u  the  displayable quant i t ies on VSO-2 keypad. 
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

8.48.1 Motor Freq 
8.48.2 Motor Speed 
8.48.3 Motor RPM 
8.48.4 Load A Amps 
8.48.5 Load B Amps 
8.48.6 Load C Amps 
8.48.7 Load AB Volts 
8.48.8 Load BC Volts 
8.48.9 Load CA Vol ts 
8.48.10 Line A Amps 
8.48.11 Line B Amps 
8.48.12 Line C Amps 
8.48.13 Line AB Volts 
8.48.14 Line BC Volts 
8.48.15 Line CA Volts 
8.48.16 Power 

42 Hz 
3 0  % 

z < Z O  RPM 
I f Q  Amps 
t20 Amps 

3 3  Volts 
328 Volts 
7-7 Volts 

4 Amps 

2 Amps 
Amps 

80 Amps 
493 Volts 
5y.5 Volts 
QW Volts 
6 L  Kilowatts 

Test Engineer : 

8.49 RECORD pump and system data on an Appendix G 
Test Engineer : 

8 50 ALLOW pump P-31256 t o  run f o r  a t  leas t  10 more minutes, THEN 
RECORD pump and system data on an Appendix G Data S 

Test Engineer 9.. 
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Increase pump operating speed t o  80% o f  f u l l  speed 

8.51 BEGIN datalogging o f  the  f low signal and the signal t o  the  VSD. 

8.52 SET F lu id  FLOW (SP) t o  192 gpm (80% o f  f u l l  scale).  
corresponds t o  a pump speed o f  2280 rpm; w i th  the  temporary f low 
control  valve V-temp-2 f u l l y  open an actual f low o f  about 170 gpm 

(This 

i s  expected.) 
Test Engineer: B I .  _P3 Z J ~ f h f  

8.53 A f te r  f low ra te  as read from FIC-3125 s tab i l i zes ,  STOP datalogging 
o f  the  f low signal and the  signal t o  the VSD. 

Test Engineer: 9,b ’,h’* 
8.54 RECORD the  fol lowing data: 

8.54.1 Motor speed SI-31256 25 15 RPM 
8.54.2 Flow ra te  FI- temp-l  120 GPM 

8.54.4 Pump i n l e t  pressure PI-31256 SI ps ig  
8.54.5 Pump discharge pressure PI-3125D 6~ ps ig  

8.54.3 Flow ra te  FIC-3125 la3 GPM 

Test Engineer: DSB z ) M ~  
8.55 Use the LINE key and Programming and Monitoring UP and DOWN arrows 

t o  toggle t h r u  the displayable quant i t ies on VSD-2 keypad. 
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

8.55.1 Motor Freq $g Hz 

8.55.3 Motor RPM 2.WO RPM 
8.55.4 Load A Amps 
8.55.5 Load B Amps 
8.55.6 Load C Amps /3j Amps 
8.55.7 Load AB Volts 38f Volts 
8.55.8 Load BC Volts 2 Volts 
8.55.9 Load CA Vol ts ’ 3?3 Volts 
8.55.10 Line A Amps __ 110 Amps 
8.55.11 Line B Amps I / ?  Amps 
8.55.12 Line C Amps /15 Amps 
8.55.13 Line AB Volts 453 Volts 
8.55.14 Line BC Volts 446 Volts 

8.55.2 Motor Speed 7% 

-3% 2;: 

~~ ~- __ 
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D J 2P.s 8.55.15 Line CA Volts Pgg Volts 
8.55.16 Power 8 6  Kilowatts 

Test Engineer: D .G 1 / 5 / t d  

8.56 RECORD pump and system data on an Appendix G Data Shee 
Test Engineer : 

8.57 ALLOW pump P-31256 t o  run f o r  a t  leas t  10 more minutes, THEN 
RECORD pump and system data on an Appendix G Data Sheet 

Test Engineer : 

8.58 RECORD the  instrument a i r  f low ra te  t o  the  pump seals per the  f low 
ind ica tors  on the pump seal control  panels: 

0 Stop P-31256 

8.59 PRESS the  STOP button on MCS screen PCU-2 f o r  Booster Pump 
P-31256. 

8.60 VERIFY l o c a l l y  t h a t  P-31258 has stopped. 
Test Engineer : 

8.61 VERIFY ENABLE ENERGIZED and OFF are i l luminated on MCS screen 

Test Engineer: 13.9. ‘h?hd PCU-2 f o r  Booster Pump P-3125B. 

8.62 VERIFY the  UP TO SPEED and RUN LEDs are no longer i l l umina ted  on 

4q/& VSD-2. 
Test Engineer : 

8.63 CLOSE f low control  valve V-temp-2 
Test Engineer : 

8.64 CLOSE V-temp-1 

e 8.65 TURN OFF supply pump. 

Test Engi neer : 
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9.0 

This sect ion tes ts  remote operation o f  P-3125A wi th  pump speed control  v ia  the  
system flowmeter. Operation w i l l  be tested a t  three flows and three back 
pressures f o r  a t o t a l  o f  n ine operating points.  

NOTE: I f  a tee  was used on the supply jumper between V-temp-1 and the  H i l taps  
on SLL-3163 and SLL-3164, then N/A the fo l lowing two steps (and substeps). 

Booster Pump P-3125A Testing Using Flow Control 

9 . 1  MOVE the water supply feed from P-31258 t o  P-3125A as fol lows f i j  rA 
I 9.1 .1  CLOSE SOV-3125D. 

Test Engineer: 

9.1.2 VERIFY SOV-3125C i s  CLOSED. 
Test Engineer : 

9.1.3 REMOVE supply jumper from H i  1 tap connector nearest SOV-3125G 
on t rans fer  l i n e  SLL-3164. ATTEMPT t o  keep as l i t t l e  water 
as possible from leaking out o f  t he  supply jumper during the  
move. 

9.1.4 IMMEDIATELY REINSTALL H i  l t a p  connector cap securely. 
Test Engineer : 

9.1.5 REMOVE cap from H i l t ap  connector nearest SOV-3125E on 
SLL-3163. ATTEMPT t o  keep as l i t t l e  water as possible from 
leaking out o f  the t rans fer  l i n e  during the move. 

9.1.6 IMMEDIATELY CONNECT supply jumper securely t o  the  H i  1 tap  
connector. 

5% 7-e57 Lob 
NOTE: C i rcu la te  water t h r u  pump P-3125A ven 
pockets l e f t  ins ide  pump or  supply l i n e  due t o  moving the  supply jumper. 

9.2 CIRCULATE water as fo l lows: 

9 .2 .1  OPEN valve V-temp-1. 
Test Engineer: 8.3 : k d g  

9 2 2 CLOSE-pressure control  valve on the  supply Jumper assembly 
HNF-2504. REV 0 ATTACHMENT \ P A G E I g  
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9.2.3 TURN ON supply pump. 

9.2.4 OPEN SOV-3125C from the  MCS. 
Test Engineer: bsp Z h h g  

9.2.5 OPEN f low control  valve V-temp-2. 
Test Engineer : o& 'Z/26hk 

Test Engineer: B9 
9.2.6 A f te r  c i r cu la t i ng  f o r  approximately 5 minutes, CLOSE 

SOV-3125C and THEN OPEN pump vent valve MOV-3125AK. 

9.2.7 A f te r  approximately 5 minutes, CLOSE V-temp-2. 
Test Engineer: B.9. 2 / z x h Y  

9.2.8 CLOSE MOV-3125AK. 

9.2.9 CLOSE valve V-temp-1. 

Test Engineer: p . ,  

Test Engineer: 

9.2.10 TURN OFF supply pump 

9.3 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are i l l umina ted  on MCS 

8-9 q J 4 Y  
screen PCU-2 f o r  Booster Pump P-3125A. 

Test Engineer : 

9.4 SELECT P I D  AUTO on MCS screen 

NOTE: Test Engineer w i l l  determine optimum P I D  set t ings by analyzing the  
contents o f  the  datalogger from the  P I D  MAN tes t ing .  TEST ENGINEER MAY RETUNE 
P I D  SETTINGS AS REQUIRED DURING THIS TEST. 

9.5 SET PID-flow parameters f o r  Booster Pump P-3125A t o  the  values 
determined by the  Test Engineer: 

P = 0.8 
I = 6 OQ Usee 
D = 0 sec 

r- HNF-2504 REV 0 ATTACHMENT I PAGE I& 
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9 .6  SET F lu id  Flow Set Point value t o  104 gpm. 
Test Engineer: 0 - 9  ‘/26/9g 

NOTE: Test Engineer w i l l  supply ra te  o f  acceleration and deceleration t h a t  the  
var iable speed dr ive  VSD-1 w i l l  implement f o r  a l l  increases/decreases i n  speed 
setpoint ,  and rate-of-change (ramp) l i m i t ( s )  f o r  the control  signal l og i c  i n  
the  PCU. 

9.7 SET the  rate-of-change (ramp) l i m i t ( s )  i n  the control  signal l og i c  
i n  the  PCU f o r  P-3125A. per Test Engineer’s d i rec t ion .  
value below. N/A i f  not performed. 

RECORD 

PCU ramp l i m i t  = XS 
Test Engineer: Q-2 z/26hY 

9.8  SET ACCEL TIME and DECEL TIME parameters on VSD-1 per d i rec t i on  o f  
the  Test Engineer and t o  the values determined by the Test 
Engineer. RECORD values below. N/A i f  not performed. 

ACCEL TIME = 10 
DECEL TIME = S 6 0  ad $6/yg 

Test Engineer: @..@ ’hh6. 

9.9 ‘ SELECT the Transfer Sequencing RESET button. 
Test Engineer : 

NOTE: Valves previously “forced” t o  a pos i t ion  on the  MCS f o r  purposes o f  t h i s  
t e s t  should not be shown as valve posi t ioning fa i l u res  because the  associated 
valve f a i l u r e  alarms are jumpered out per Section 4.0.  

9.10 VERIFY Alarm Table on MCS shows no valve 
Test Engi neer : 

9.11 SELECT the  Transfer Sequencing INITIATE Button. 

NOTE: 
valve p i t  t o  the  241-A-A valve p i t .  

Transfer Scheme 2A sets up f o r  t rans fer  o f  s lu r r y  from the  241-SY-B 

9.12 SELECT the  Transfer Sequencing TYPE 2A t rans fer  
Test Engineer : 
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9.13 VERIFY proper valve pos i t ion  i n  accordance w i th  Appendix F-3 Data 
Sheet. 

Test Engineer : 

NOTE: The boxes on the MCS overview screen tha t  denote PCU-1 t h r u  PCU-5 
ind ica te  status o f  the t rans fer  path. A l l  boxes GRAY and paths GREEN 
indicates tha t  the  t rans fer  path i s  ready f o r  use. Boxes f i l l e d  i n  RED 
indicates t h a t  an a l a r m  associated w i th  the t rans fer  i s  act ivated ( i . e .  
mispositioned valve, leak detected, e t c ) .  The booster pump w i l l  not s t a r t  
unless associated alarms are e i ther  cleared or  over-ridden. 

9.14 I F  any o f  the boxes on the MCS overview screen which denote PCU- I  
t h r u  PCU-5 are highl ighted i n  RED, DETERMINE the reason why and 
perform one o f  the fo l lowing: 

9.14.1 Disposi t ion the problem by f i x i n g  i t  and c lear ing  
alarm, o r  by overr id ing the alarm I F  the  Test Engineer 
determines t h a t  the  problem w i l l  not a f fec t  the  
performance o f  t h i s  t e s t .  
Test Log or on a Test Exception Sheet, a t  the  
d isc re t ion  o f  the Test Engineer. 
performed. 

RECORD d ispos i t ion  on the  

N/A t h i s  step i f  not 

Test Engineer: d/& 
9.15 VERIFY the  boxes on the MCS overview screen which denote PCU-1 

t h r u  PCU-5 are highl ighted i n  GRAY, unless a RED box has been 
determined t o  be acceptable per the previous step. 

&L@ y&/& Test Engineer : 

4 500 -31254 gHX6/4yTest Engineer: 

a rb i t ra ry  OPEN pos i t ion .  

9.16 OPEN SOV-3125E and SOV-3125C from the  MCS. 

9.17 AdUST pressure control  valve on the supply jumper assembly t o  an 
3Ge T G T  LO6 IVTIL ‘  ‘/Id48 

9 18 TURN ON supply pump 

9 19 ADJUST pressure control  valve on the  supply jumper assembly so 
t h a t  the pressure ind ica tor  a t  the  supply pump discharge reads 
approximately 66’ psi  qdqJ 

60 
9 19 1 PI-temp-1 &- ps ig  

Test Engineer 0. @ - Z/~6(7k 
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9.20 OPEN valve V-temp-] 
Test Engineer: a&. 2/ &/Zli/ 

d$ I C /  7/, 7 
9.21 OPEN f low control  valve V-temp-2. A ~ W  '/B v p w .  

Test Engi neer : B - 9  %/Ldh 
Prepare t o  s t a r t  P-3125A 

IMPORTANT: Be prepared t o  immediately shut down booster pump i f  so requested. 
To shut down the  pump, PRESS e i ther  the OFF key on VSD-1 keypad or  STOP button 
on PCU-2 f o r  Booster Pump P-3125A. 

9.22 BEGIN datalogging o f  the f low signal and the  signal t o  the  VSD. 

9.23 PRESS the  START button on MCS screen PCU-2 f o r  Booster Pump 
P-3125A. 

9 ,z3 ,4  ~AL\J  0w.o V-krrp-2 per diwcko-aF Tcr-kEng;heen C(ecs1) 

9.24 VERIFY l o c a l l y  t ha t  P-3125A is 
Test Engineer: Ro L/2.6/9J 

9.25 VERIFY START ENERGIZED and ON are i l luminated on MCS screen PCU-2 

Test Engineer: 8.9 %l?f f o r  Booster Pump P-3125A. 

NOTE: I f  P-3125A does not keep a steady flow, perform the  fol lowing step. 

9.26 I F  f low as read from FIC-3125 is o s c i l l a t i n g  more than 8 gpm, THEN 
e x i t  P I D  AUTO and enter P I D  MAN. 
ins t ruc t ions  and record the new PID-flow se t t ings  below. N/A step 
i f  not performed. 

Re-tune P I D  per Test Engineer's 

P =  
I =  
D =  Sec 

Test Engineer 
\\O 4j.g- 1 / I L b h  

t2.Y "/ . /Jd Point #1,-%4 gpm, f low control  valve f u l l  open 
1'0 7 0.1;. 

9 27 RECORD the  fol lowing data 

9 27 1 Motor speed SI-3125A 1275 RPM 

VERIFY FIC-3125 reads W + , d g p m  

9 27.2 Flow ra te  

HNF-2504, REV 0 ATTACHMENTI PAGEhq 
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9.27.3 Flow ra te  
9.27.4 Pump i n l e t  pressure 
9.27.5.Pump discharge pressure 

FIC-3125 / l o  GPM 
PI-3125A I?? ps ig  
PI-3125C 273 ps ig  

Test Engineer: 0.9 2h/k% 

9.28 On VSD-1 keypad, use the LINE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle th ru  the displayable quant i t ies .  Use 
the  RIGHT arrow as required. RECORD the fol lowing data: 

9.28.1 Motor Freq 
9.28.2 Motor Speed 
9.28.3 Motor RPM 
9.28.4 Load A Amps 
9.28.5 Load B Amps 
9.28.6 Load C Amps 
9.28.7 Load AB Volts 
9.28.8 Load BC Volts 
9.28.9 Load CA Volts 
9.28.10 Power 

3084 HZ 
S / %  % 

“/3 Amps 
9/ Amps 

;b4/ RPM 

q2 Amps 
240 Volts 
7.93 Volts 
2 F4 Volts 
2?  Kilowatts 

Test Engineer: 8.9 ‘/&d 

9.29 RECORD pump and system data on an Appendix G Data 
Test Engineer : 

9.30 ALLOW pump P-3125A t o  run f o r  a t  l eas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an Appendi 

Test Engineer: s.pzk4/@’ D t a  Sheet 

CAUTION: Flow Control Valve V-temp-2 should never be f u l l y  closed wh i le  the  
booster pump i s  operating, t o  prevent “deadheading” o f  the  booster pump. 
Deadheading (no flow) f o r  a s ign i f i can t  t ime could resu l t  i n  damage t o  the  
booster pump. Constant survei l lance during t h i s  t e s t  i s  required. 

110 9.Y. * p  
Point #2,JWgpm. i n  rea e back pressure on pump t o  v e r i f y  f low control  
feedback increases pump motor speed and horsepower t o  meet the  required f low.  

9.31 THROTTLE f low control  valve V-temp-2 t o  increase motor speed 
approximately 100 rpm per SI-3125A. 

Test Engineer: @d d.&8. 
__ 
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9.32 RECORD the  fol lowing data. VERIFY FIC-3125 r e a d s g  ?/$m %6hti 
7 s.Y 

9.32.1 Motor speed SI-3125A 1514 RPM 
9.32.2 Flow ra te  FI-temp-1 / O S  GPM 

9.32.4 Pump i n l e t  pressure PI-3125A 5s ps ig  
9.32.5 Pump discharge pressure PI-3125C 30z ps ig  

9.32.3 Flow ra te  FIC-3125 / ( O  GPM 

Test Engineer: .@ Z h / ? J '  

9.33 On VSD-1 keypad, use the  LINE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle th ru  the displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fo l lowing data: 

9.33.1 Motor Freq 
9.33.2 Motor Speed 
9.33.3 Motor RPM 
9.33.4 Load A Amps 
9.33.5 Load B Amps 
9.33.6 Load C Amps 
9.33.7 Load AB Volts 
9.33.8 Load BC Volts 
9.33.9 Load CA Volts 
9.33.10 Power 

3Z.q Hz 

199.7 RPM 
54% 

49. Amps 

LqL Amps 
7 3 2  Amps 

250 Volts 
7 5 2  Volts 
z s z  Volts 
3 0  Kilowatts 

Test Engineer: ad zIz& 

9.34 RECORD pump 'and system data on an Appendix G Data Sheet 
Test Engineer: &-y zl/zlhv 

9.35 ALLOW pump P-3125A t o  run f o r  a t  leas t  30 minutes. A t  1 0  minute 
i n te rva l s ,  RECORD pump and system data on an Appendix Data Sheet 

Test Engineer : 

Point #3, $% gpm, fu r the r '  increase i n  back pressure 

9.36 THROTLE f low control  valve V-temp-2 t o  increase motor speed 
approximately 200 rpm per SI-3125A. 
i s  found t o  occur a t  the f low control  valve) 

(Back o f f  rpm i f  cav i ta t i on  

Test Engineer : a 
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f f r  

1f6 pd& %C yd 
9 37 RECORD the  fol lowing data VERIFY FIC-3125 reads M,% gpm 

79d 
9 37 1 Motor speed SI-3125A 2/10 RPM 
9 37 2 Flow ra te  FI-temp-1 /01 GPM 

9 37 5 Pump discharge pressure PI-3125C F:;: 
9 37 3 Flow ra te  FIC-3125 11 GPM 
9 37 4 Pump i n l e t  pressure P I  -3125A 

Test Engineer 

9.38 On VSD-1 keypad, use the  LINE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the  displayable quant i t ies .  
the  RIGHT arrow as required. 

9.38.1 Motor Freq 3s.s Hz 
9.38.2 Motor Speed 5c.9 x 
9.38.3 Motor RPM 2 /30 RPM 
9.38.4 Load A Amps l o 6  Amps 
9.38.5 Load B Amps 
9.38.6 Load C Amps 
9.38.7 Load AB Vol ts 275 Volts 
9.38.8 Load BC Volts ZL2L Volts 
9.38.9 Load CA Volts 2 >3 Volts 
9.38.10 Power 36 Ki lowatts 

Use 
RECORD the fol lowing data: 

22.- Amps 
- 4 L  Amps 

Test Engineer: $- 9 ,%A 
Test Engineer: a.J L/q 9.39 RECORD pump and system data on an Appendix G Data Shee . 3 

9.40 ALLOW pump P-3125A t o  run f o r  a t  leas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an 

Test Engi neer : 

Point #4, 140 gpm, f low control  valve f u l l  open 

9.41 FULLY OPEN f low control  valve V-temp-2. 

9.42 SET F lu id  Flow Set Point value t o  140 gpm. 

Test Engi neer : 

Test Engineer: 
._ 
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9..43 RECORD the  fol lowing data. VERIFY FIC-3125 reads 140 f 7 gpm. 

9.43.1 Motor speed SI-3125A RPM 
9.43.2 Flow ra te  FI- temp-l  / 3 /  GPM 
9.43.3 Flow ra te  FIC-3125 /eb GPM 
9.43.4 Pump i n l e t  pressure ps ig  PI-3125A 

$7 9.43.5 Pump discharge pressure PI-3125C ps ig  

Test Engineer: @g 
9.44 On VSD-1 keypad, use the LINE key and Programming and Monitoring 

UP and DOWN arrows t o  toggle t h r u  the  displayable quant i t ies .  
the  RIGHT arrow as required. 

9.44.1 Motor Freq $04 Hz 
9.44.2 Motor Speed 6 2 t  % 
9.44.3 Motor RPM 242% RPM 
9.44.4 Load A Amps .-uL Amps 
9.44.5 Load B Amps ! 16 Amps 
9.44.6 Load C Amps x Amps 
9.44.7 Load AB Vol ts % Volts 
9.44.8 Load BC Vol ts 3 / 9  Volts 
9.44.9 Load CA Volts 31c Volts 
9.44.10 Power S? Kilowatts 

Use 
RECORD the  fol lowing data: 

Test Engineer: 8 
9.45 RECORD pump and system data on an Appendix G Data 

Test Engi neer : 

9.46 ALLOW pump P-3125A t o  run f o r  a t  leas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an 

Test Engineer: 

Point #5, 140 gpm, increase back pressure on pump t o  v e r i f y  f low control  
feedback increases pump motor speed and horsepower t o  meet the  required f low. 

9.47 THROlTLE f low control  valve V-temp-2 t o  increase motor speed 
approximately 100 rpm per SI-3125A. e- Test Engineer: 8. @ '/d?g 
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9.48 RECORD the  fol lowing data. VERIFY FIC-3125 reads 140 f 7 gpm 

1 
9.48.1 Motor speed 
9.48.2 Flow ra te  
9.48.3 Flow ra te  
9.48.4 Pump i n l e t  pressure 
9.48.5 Pump discharge pressure 

SI-3125A ?.<24 RPM 
FI- temp-l  /3/ GPM 
FIC-3125 /Po GPM 
PI-3125A a? ps ig  
PI-3125C Byti ps ig  

Test Engineer: a.2 3//?-s 

9.49 On VSD-1 keypad, use the LINE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle th ru  the displayable quant i t ies .  
the RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

9.49.1 Motor Freq 
9.49.2 Motor Speed 
9.49.3 Motor RPM 
9.49.4 Load A Amps 
9.49.5 Load B Amps 
9.49.6 Load C Amps 
9.49.7 Load AB Vol ts 
9.49.8 Load BC Volts 
9.49.9 Load CA Vol ts 
9.49.10 Power 

418 Hz 

LSO) RPM 
65,') % 

/ 2 3  Amps 
20 Amps 

3% %s 
3 2 0  Volts 
3 26 Volts 
S%' Kilowatts 

Test Engineer : 

9.50 RECORD pump and system data on an Appendix G Data Sheet. 3 
Test Engineer: 8.9 h!!f 

9.51 ALLOW pump P-3125A t o  run f o r  a t  leas t  30 minutes. A t  10  minute 
i n te rva l s ,  RECORD pump and system data on an 

Test Engineer : 

Point #6, 140 gpm, fu r ther  increase i n  back pressure 

9 52 THROiTLE f low control  valve V-temp-2 t o  increase motor speed 
approximately 200 rpm per SI-3125A 
i s  found t o  occur a t  the  f low control  valve) 

Test Engineer 

(Back o f f  rpm i f  cav i ta t i on  
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9.53 RECORD the  fol lowing data. VERIFY FIC-3125 reads 140 f 7 gpm 

9.53.1 Motor speed 
9.53.2 Flow ra te  
9.53.3 Flow ra te  
9.53.4 Pump i n l e t  pressure 
9.53.5 Pump discharge pressure 

SI-3125A 2?36 RPM 

FIC-3125 !4O GPM 
FI- temp-l  I / ?  GPM - U o ~ , J o ~ * ) ~ f ~ ~ a ~ ~ p ~ e  

PI-3125A ps ig  
PI-3125C $20 ps ig  

Test Engineer : 

9.54 On VSD-1 keypad, use the L INE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

9.54.1 Motor Freq 
9.54.2 Motor Speed 
9.54.3 Motor RPM 
9.54.4 Load A Amps 
9.54.5 Load B Amps 
9.54.6 Load C Amps 
9.54.7 Load AB Volts 
9.54.8 Load BC Volts 
9.54.9 Load CA Volts 
9.54.10 Power 

6,/ Hz 

2700 RPM 
175 Amps 

7s.2 % 

34'5 Volts 
398 Volts 
70 Ki lowatts 

Test Engineer : 

9.55 RECORD pump and system data on an Appendix G Data Sheet. 
Test Engineer: b.9 

9.56 ALLOW pump P-3125A t o  run f o r  a t  leas t  30 minutes. At, 10 minute 
i n te rva l s ,  RECORD pump and systemdata on an 

Test Engineer : 

155 
Point #7, M gpm, f low control  valve f u l l  open 

9 57 FULLY OPEN f low control  valve V-temp-2 

e Test Engineer 9.9 "/.A 9 58 SET F lu id  Flow Set Point value t o  ¶%€I gpm 
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fig ?A/!& 

1G 
9.59 RECORD the  fol lowing data. VERIFY FIC-3125 reads i-6$*$gpm. 

9.59.1 Motor speed SI-3125A a b f  RPM 
9.59.2 Flow ra te  FI-temp-l /9( GPM 
9.59.3 Flow ra te  FIC-3125 155 GPM 
9.59.4 Pump i n l e t  pressure PI-3125A 42- ps ig  
9.59.5 Pump discharge pressure PI-3125C +C/O ps ig  

7sd 

Test Engineer: Q.3- %%c 
9.60 On VSD-1 keypad, use the LINE key and Programming and Monitoring 

UP and DOWN arrows t o  toggle th ru  the displayable quant i t ies .  
the RIGHT arrow as required. 

Use 
RECORD the  fol lowing data: 

9.60.1 Motor Freq 
9.60.2 Motor Speed 
9.60.3 Motor RPM 
9.60.4 Load A Amps 
9.60.5 Load B Amps 
9.60.6 Load C Amps 
9.60.7 Load AB Volts 
9.60.8 Load BC Volts 
9.60.9 Load CA Volts 
9.60.10 Power 

4e,6 Hz 
74.4 % 

/35 Amps 
/33 Amps 
13s Amps 

z674 RPM 

3s0 Volts 
34% Volts 
391 Volts 
72- Kilowatts 

Test Engineer: 

9.61 RECORD pump and system data on an Appendix G Data Sheet. 
Test Engineer : 

9.62 ALLOW pump P-3125A t o  run f o r  a t  leas t  30 minutes. 
i n te rva l s ,  RECORD pump and system data on an 

Test Engi neer : 

A t  10  minute' 

175 @p43%b. 
Point #8, U 3  qpm, increase back pressure on pump t o  v e r i f y  f low control  
feedback increases pump motor speed and horsepower t o  meet the required f low.  

9.63 THROlTLE f low control  
approximately 100 rpm 

valve V-temp-2 t o  increase motor speed 
per SI-3125A. 

Test Engineer : 
- 
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/ I  

9.64 RECORD the  fol lowing data. VERIFY FIC-3125 reads %f?k,8’gpmy 15s -?AY =/ 5& 
7 @2f 

9.64.1 Motor speed SI-3125A 2.152 RPM 
9.64.2 Flow ra te  FI- temp-l  14% GPM 
9.64.3 Flow ra te  FIC-3125 ISS GPM 
9.64.4 Pump i n l e t  pressure PI-3125A 42 ps ig  
9.64.5 Pump discharge pressure PI-3125C S Z L  ps ig  , 

Test Engineer : s.9. 3/LIsd 
9.65 On VSD-1 keypad, use the LINE key and Programming and Monitoring 

UP and DOWN arrows t o  toggle th ru  the displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the  fol lowing data: 

9.65.1 Motor Freq 
9.65.2 Motor Speed 
9.65.3 Motor RPM 
9.65.4 Load A Amps 
9.65.5 Load B Amps 
9.65.6 Load C Amps 
9.65.7 Load AB Volts 
9.65.8 Load BC Volts 
9.65.9 Load CA Volts 
9.65.10 Power 

fls..? Hz 
7.T.Y % 

K i  1 owatts 
\ 

Test \Engineer: %p 
9.66 RECORD pump and :ystem data on an Appendix G Data 

Test Engineer: 

9 67 ALLOW pump P-3125A t o  run f o r  a t  l eas t  30 minutes 
i n te rva l s ,  RECORD pump and system data on an Append x G Dat She t 

A t  10 minute 

Test Engineer h@ 3A/.%A 
Point #9, 368 gpm, fu r ther  increase i n  back pressure 

3 /  
I 
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lsr WY J/ 'Y9 g' 
7 e,$. 

9 69 RECORD the  fol lowing data VERIFY FIC-3125 reads W+,&'gpm 

9 69 1 Motor speed SI-3125A lb'fc RPM 
9 69 2 Flow ra te  FI- temp-l  I 4 L  GPM 
9 69 3 Flow ra te  FIC-3125 15.5 GPM 
9 69 4 Pump i n l e t  pressure PI-3125A 92 ps ig  
9 69 5 Pump discharge pressure PI-3125C 313 ps ig  

Test Engineer: 8. @ 3k/5g 

9.70 A f te r  f low ra te  as read from FIC-3125 s tab i l i zes ,  STOP datalogging 
o f  the  f low signal and the signal t o  the VSD. 

Test Engineer: 9 
9.71 On VSD-1 keypad, use the L I N E  key and Programming and Monitoring 

UP and DOWN arrows t o  toggle t h r u  the  displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

9.71.1 Motor Freq Oal Hz 
9.71.2 Motor Speed X% 
9.71.3 Motor RPM 2828 RPM 
9.71.4 Load A Amps 
9.71.5 Load B Amps 
9.71.6 Load C Amps ,/Ql Amps 
9.71.7 Load AB Volts 39t Volts 
9.71.8 Load BC Volts 343 Volts 
9.71.9 Load CA Volts 3fz Volts 
9.71.10 Power 75 Ki lowatts 

r9.7 MPS 
lct6 Amps 

Test Engineer: Q.9 3/!3/?f 

9.72 RECORD pump and system data on an Appendix G 
Test Engineer: 

9.73 ALLOW pump P-3125A t o  run f o r  a t  leas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an Appendix G Data Sheet 

Test Engineer: fig + $ & ~  

Stop P-3125A 

' 
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9.74 RECORD f i n a l  PID-flow parameters f o r  Booster Pump P-3125A.' 

P =  a60 
I = OB Usee 
D = 0 sec 

Test Engineer : 8.9 Sh6- 
9.75 PRESS the  STOP button on MCS screen PCU-2 f o r  Booster Pump 

P - 3125A. 

9.76 VERIFY l o c a l l y  t ha t  P-3125A has stopped. 
Test Engineer : 

9.77 VERIFY ENABLE ENERGIZED and OFF are i l luminated on MCS screen 

Test Engineer: p.d,  VLhS' PCU-2 f o r  Booster Pump P-3125A. 

9.78 CLOSE f low control  valve V-temp-2 
Test Engineer : 

9.79 CLOSE V-temp-l 

9.80 TURN OFF supply pump. 

Test Engineer : .p-y %I% 
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10.0 Booster Pump P-31258 Testing Using Flow Control 

This sect ion tes ts  remote operation o f  P-31256 w i th  pump speed control  v ia  the 
system flowmeter. Operation w i l l  be tested a t  three flows and three back 
pressures f o r  a t o t a l  o f  n ine operating points.  

NOTE: I f  a tee  was used on the supply jumper between V-temp-1 and the  H i l taps  
on SLL-3163 and SLL-3164, then N/A the fo l lowing two steps (and substeps). 

10.1 MOVE the  water supply feed from P-3125A t o  P-3125B as fol lows: 

10.1.1 CLOSE SOV-3125C. 
Test Engineer: 8-d ,/ 3/2 , p (& 

F 3 - 2 9 -  k 
10.1.2 VERIFY SOV-3125D i s  CLOSED. 

Test Engineer: 

REMOVE supply jumper from H i l t ap  connector nearest 
SOV-3125E on t rans fer  l i n e  SLL-3163. ATTEMPT t o  keep 
as l i t t l e  water as possible from leaking out o f  the  
supply jumper during the'move. 

10.1.3 

10.1.4 IMMEDIATELY 

10.1.5 REMOVE cap from H i l t ap  connector nearest SOV-3125G on 
SLL-3164. ATTEMPT t o  keep as l i t t l e  water as possible 
from leaking out o f  the t rans fer  l i n e  during the  move. 

10.1.6 IMMEDIATELY CONNECT supply jumper securely t o  the  
H i  1 tap connector. 

Test Engineer : g..d / 3-2 f--Yfl 

NOTE: C i rcu la te  water t h r u  pump P-31256 vent valve t o  sweep out any a i r  
pockets l e f t  ins ide  pump or supply l i n e  due t o  moving the supply jumper. 

10.2 CIRCULATE water as fo l lows: 

@$ / 3 -2 4- 48 
10.2.1 OPEN valve V-temp-1. 

Test Engineer: 
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10.2.2 CLOSE pressure control  valve on the  supply jumper 
assembly. 

TURN ON supply pump. 

OPEN SOV-3125D from the  MCS. rr 3 - 2 -  g Test Engineer: 

10.2.5 OPEN f low control  valve V-temp-2. 
Test Engineer: 

After c i r cu la t i ng  f o r  approximately 5 minutes, €WX- i@'d2d5f 
-OPEN pump vent valve OV-3125BK. 

10.2.6 

Test Engineer : 8.]/ 3-24- % 

10.2.7 After approximately 5 minutes, CLOSE V- t  m 2 
Test Engineer: R. 3 7- 3-r4-9f?' 

10.2.8 CLOSE MOV-3125BK. 
Test Engineer: 8.3 15-2  +5  d 

10.2.9 CLOSE valve V-temp-1. 
Test Engineer: $. 

10.2.10 TURN OFF supply pump 

10.3 VERIFY ENABLE ENERGIZED, REMOTE, and OFF are i l l umina ted  on MCS 
screen PCU-2 f o r  Booster Pump P-3125B. 

Test Engineer : 

Test Engineer : f@! / 9 . 2  4--5 3' 
10.4 SELECT P I D  AUTO on MCS screen PCU-2 f o r  Booster Pum P-3125B. 

NOTE: Test Engineer w i l l  determine optimum P I D  set t ings by analyzing the  
contents o f  the  datalogger from the  P I D  MAN tes t ing .  Test Engineer may retune 
P I D  se t t ings  as required during t h i s  t e s t .  
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10.5 SET PID-flow parameters f o r  Booster Pump P-31258 t o  the  values 
determined by the Test Engineer: 

p = 0.80 
I = 0.06 l /sec 
D = 0 sec 

Test Engineer : 

10 .6  SET F lu id  Flow Set Point value t o  4% gpm. 
Test Engineer : 

NOTE: Test Engineer w i l l  supply ra te  o f  acceleration and deceleration t h a t  the  
var iable speed dr ive  VSD-2 w i l l  implement f o r  a l l  increases/decreases i n  speed 
setpoint ,  and rate-of-change (ramp) l i m i t ( s )  f o r  the control  signal l og i c  i n  
the  PCU. 

10.7 SET the  rate-of-change (ramp) l i m i t ( s )  i n  the control  signal l og i c  
i n  the  PCU f o r  P-3125B. per Test Engineer’s d i rec t i on .  
value below. 

PCU ramp l i m i t  = 40 

10.8 SET ACCEL TIME and DECEL TIME parameters on VSD-2 per d i rec t i on  o f  
the  Test Engineer and t o  the values determined by the  Test 
Engineer. RECORD values below. N/A i f  not performed. 

RECORD 
N/A i f  not performed. 

Test Engineer: 9.9 /.?-2@c/b 

ACCEL TIME = 26 
DECEL TIME = 66 

Test Engineer: Q.$ / 3 - z  9-s* 

10.9 SELECT the  Transfer Sequencing RESET button. 
Test Engineer : 

NOTE: Valves previously “forced” t o  a pos i t ion  on the MCS f o r  purposes o f  t h i s  
t e s t  should not be shown as valve posi t ioning fa i l u res  because the associated 
valve f a i l u r e  alarms are jumpered out per Section 3.0. 

10.10 VERIFY A l a r m  Table on MCS shows no valve 
Test Engineer: 

10 11 SELECT the  Transfer Sequencing INITIATE Button 
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NOTE: Transfer Scheme 2B sets up f o r  t rans fer  o f  s lu r r y  from the  241-SY-B 
valve p i t  t o  the  241-A-A valve p i t .  

10.12 SELECT the Transfer Sequencing TYPE 2B t rans fer  bu t to  
Test Engineer: B.,d/3/W-%' 

10.13 VERIFY proper valve pos i t ion  i n  accordance w i th  Appendix F-4 D a t a  
Sheet. 

Test Engineer : @. y // 3 f 4 q - w  

NOTE: The boxes on the  MCS overview screen tha t  denote PCU-1 th ru  PCU-5 
ind ica te  status o f  the  t rans fer  path. A l l  boxes GRAY and paths GREEN 
indicates t h a t  the  t rans fer  path i s  ready f o r  use. Boxes f i l l e d  i n  RED 
indicates t h a t  an alarm associated w i th  the  t rans fer  i s  act ivated (i .e. 
mispositioned valve, leak detected, e t c ) .  The booster pump w i l l  not  s t a r t  
unless associated alarms are e i ther  cleared or  over-ridden. 

10.14 I F  any o f  the boxes on the MCS overview screen which denote PCU-1 
t h r u  PCU-5 are highl ighted i n  RED, DETERMINE the  reason why and 
perform the  fol lowing: 

10.14.1 Disposi t ion the problem by f i x i n g  it and c lear ing  
alarm, o r  by overr id ing the alarm I F  the  Test Engineer 
determines tha t  the problem w i l l  not a f fec t  the  
performance o f  t h i s  t e s t .  RECORD d ispos i t ion  on the  
Test Log or  on a Test Exception Sheet, a t  the  
d isc re t ion  o f  the Test Engineer. 
performed. 

N/A t h i s  step i f  not 

Test Engineer: @.y "/.)@ti. 
10.15 VERIFY the  boxes on the MCS overview screen which denote PCU-1 

t h r u  PCU-5 are highl ighted i n  GRAY, unless a RED box has been 
determined t o  be acceptable per the  previous step. 

Test Engi neer : 

10.16 OPEN SOV-3125G and SOV-3125D from the  MCS. 
Test Engineer : 

10.17 ADJUST pressure control valve on the  supply jumper assembly t o  an 
a rb i t ra ry  OPEN pos i t ion .  

10.18 TURN ON supply pump. 
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10.19 ADJUST pressure control  valve on the supply jumper assembly so 
t h a t  the pressure ind ica tor  a t  the  supply pump discharge reads 
approximately SXf psi  

10.19.1 PI-temp-1 66 ps ig  

60 0.d '/rqlyL( 

& 3.24- y Test Engineer: 

Test Engineer : y . 3  1 3 -24-p 
10.20 OPEN valve V-temp-1. 

d& d W f ]  
10.21Acftty- OPEN f low control  valve V-temp-2. , + y o +  % OPW. 

Test Engineer : a!/ /!!-2P5d 

Prepare t o  s t a r t  P-3125B 

IMPORTANT: Be prepared t o  immediately shut down booster pump i f  so requested. 
To shut down the  pump, PRESS e i ther  the OFF key on VSD-2 keypad or  STOP button 
on PCU-2 f o r  Booster Pump P-3125B. 

10.22 BEGIN datalogging o f  the f low signal and the signal t o  the  VSD. 

10.23 PRESS the  START button on MCS screen PCU-2 f o r  Booster Pump 
P-31258. Acd'%] 

)3.94/3-24- 2 7  
lo , t3 .& <VULL\IOP~JN \l-b~-Zpr dive&% o - F l 3 S - k  E b $ u e r .  ( 1 . ~ 4 )  
10.24 VERIFY l o c a l l y  t ha t  P-3125B i s  operating. Trs-t 

Test Engineer : @.d /3/Z $ h f  
10.25 VERIFY START ENERGIZED and ON are i l luminated on MCS screen PCU-2 

Test Engineer: @.@/3-z4-% 
f o r  Booster Pump P-3125B. 

NOTE: I f  P-3125B does not keep a steady f low, perform the  fol lowing step. 

10.26 I F  f low as read from FIC-3125 i s  o s c i l l a t i n g  more than 8 gpm, THEN 

N/A step 
e x i t  P I D  AUTO and enter P I D  MAN. Re-tune P I D  per Test Engineer's 
ins t ruc t ions  and record the new PID-flow se t t ings  below. 
i f  not performed. 

P = O.90 
1 = 0.04 l / sec  
D = 0 Sec 
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Point #I, w i p m ,  f low control  valve f u l l  open 
116 t3/9r 

/ / O  a93/$7g 
10.27 RECORD the fol lowing data. VERIFY FIC-3125 reads W * & g p m  

10.27.1 Motor speed SI-3125B j7c6 RPM 
10.27.2 Flow ra te  FI- temp-l  /O> GPM 

10.27.4 Pump i n l e t  pressure PI-3125B $8 ps ig  
10.27.5 Pump discharge pressure PI-3125D 2W' ps ig  

10.27.3 Flow ra te  FIC-3125 l l h  GPM 

Test Engineer: @d %+& 
10.28 On VSD-2 keypad, use the LINE key and Programming and Monitoring 

UP and DOWN arrows t o  toggle t h r u  the  displayable quant i t ies .  
the RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

10.28.1 Motor Freq 72.S HZ 
10.28.2 Motor Speed 9? % 
10.28.3 Motor RPM 1950 RPM 
10.28.4 Load A Amps / O O  Amps 
10.28.5 Load B Amps /oo Amps 
10.28.6 Load C Amps 77 Amps 
10.28.7 Load AB Volts 
10.28.8 Load BC Volts 75 Volts 
10.28.9 Load CA Volts 2.79 Volts 
10.28.10 Power 24 Kilowatts 

9 

10.29 RECORD pump and system data on an Appendix G Data Sheet 
Test Engineer: R , d  I 3 4 4  -9Y 

10.30 ALLOW pump P-31258 t o  run f o r  a t  l eas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an Appendix G Data Sheet 

Test Engineer: Q& 3 - 2 + - $ $  

- - - _ _ ~ ~ ~ _  
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CAUTION: Flow Control Valve V-temp-2 should never be f u l l y  closed wh i le  the  
booster pump i s  operating, t o  prevent “deadheading” o f  the  booster pump. 
Deadheading (no flow) f o r  a s ign i f i can t  t ime could resu l t  i n  damage t o  the  
booster pump. Constant survei l lance during t h i s  t e s t  i s  required. 

Point #2, W g p m ,  increase back pressure on pump t o  ver i ’ fy  f low control  
feedback increases pump motor speed and horsepower t o  meet the required f low.  

/ lo  e& ’IO/$d 

10.31 THROTTLE f low control  valve t o  increase motor speed approximately 

Test Engineer: BcB /3x2f-g 
100 rpm per SI-31256. 

fL@ ’ h / 5 V  
10.32 RECORD the fol lowing data. VERIFY FIC-3125 reads 4-64 f 8 gpm 

7 
10.32.1 Motor speed SI-31256 2110 RPM 
10.32.2 Flow ra te  FI-temp-1 r o 9  GPM 

10.32.4 Pump i n l e t  pressure PI-31256 57 ps ig  
10.32.5 Pump discharge pressure PI-3125D 331 ps ig  

10.32.3 Flow ra te  FIC-3125 110 GPM 

Test Engineer: B-g )3-2?- 76 

10.33 On VSD-2 keypad, use the  LINE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle th ru  the displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the  fo l lowing data: 

10.33.1 Motor Freq 
10.33.2 Motor Speed 
10:33.3 Motor RPM 
10.33.4 Load A Amps 
10.33.5 Load 6 Amps 
10.33.6 Load C Amps 
10.33.7 Load AB Volts 
10.33.8 Load BC Volts 
10.33.9 Load CA Volts 
10.33.10 Power 

39.5 Hz 
51. s % zo?4 RPM 

loo Amps . 

100 Amps 
284 vo l t s  
27q Volts 
275 Volts 
4f Kilowatts 

IOb Amps 

Test Engineer 8.d / 3 - L f - f d  

10 34 RECORD pump and system data on an Appendix G Data Sheet 
Test Engineer 2 . u  3 / d a  _- 

- Hl-F-2504, 5 -A~~=EcHMENT 1 PAGE/% 
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10.35 ALLOW pump P-31256 t o  run f o r  a t  leas t  30 minutes. A t  10 minute 

in te rva ls ;  RECORD pump and system data on an Appendix G Data Sheet 
Test Engineer: 9. 3. / 3 - L $ - W  

1[0 Q4 3M?v 
Point #3, ,JM gpm, fu r ther  increase i n  back pressure 

10.36 THROTTLE f low control  valve t o  increase motor speed approximately 
200 rpm per SI-31256. 
occur a t  the f low control  valve) 

(Back o f f  rpm i f  cav i ta t ion  i s  found t o  i 3-L4-% Test Engineer : 
B 3&5r 

10.37 RECORD the fol lowing data. VERIFY FIC-3125'reads & $ gpm 
7 

10.37.1 Motor speed SI-3125B 2360 RPM 
10.37.2 Flow ra te  FI- temp-l  104 GPM 

10.37.4 Pump i n l e t  pressure PI-3125B 5 7  ps ig  
10.37.5 Pump discharge pressure PI-3125D 409 ps ig  

10.37.3 Flow ra te  FIC-3125 //0 GPM 

Test Engineer: B..$ % P h  

10.38 On VSD-2 keypad, use the L I N E  key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the  displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

10.38.1 Motor Freq 
10.38.2 Motor Speed 
10.38.3 Motor RPM 
10.38.4 Load A Amps 
10.38.5 Load B Amps 
10.38.6 Load C Amps 
10.38.7 Load AB Volts 
10.38.8 Load BC Volts 
10.38.9 Load CA Volts 
10.38.10 Power 

321 Hz 
6LS % 

2 2 6 5  RPM 
110 Amps 
110 Amps 

I09 Amps 
300  Volts 
300 Volts 
300  Volts 
50 Kilowatts 

Test Engineer: @d, I 3-29-9c 

10.39 RECORD pump and system data on an Appendix G Data 
Test Engineer: A. 

H N F - ~ ~ C ~ ~ E V T  A~TACHMENT I PAGEJY? 
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10.40 ALLOW pump P-31258 t o  run f o r  a t  leas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an Appendix ata Sheet 

Test Engineer: f i . g r . 3 - 2 4 -  9g 

Point #4, 140 gpm, f low control  valve f u l l  open 

10.41 FULLY OPEN f low control  valve V-temp-2. 

10.42 SET F lu id  Flow Set Point value t o  140 gpm. 

10.43 RECORD the fol lowing data. VERIFY FIC-3125 reads 140 

Test Engineer: s.d 1 3-29-58 
Test Engineer: a - 9  1 3-2p-qg 

7 gpm. 

10.43.1 Motor speed SI-3125B a 2 0  RPM 
10.43.2 Flow ra te  FI- temp-l  140 GPM 
10.43.3 Flow ra te  FIG3125 / 40  GPM 
10.43.4 Pump i n l e t  pressure PI-3125B A ps ig  
10.43.5 Pump discharge pressure PI-3125D 454 ps ig  

Test Engineer: Y? d. 3/2 4 /9g 

10.44 On VSD-2 keypad, use the LINE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the  displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

10.44.1 Motor Freq 
10.44.2 Motor Speed 
10.44.3 Motor RPM 
10.44.4 Load A Amps 
10.44.5 Load B Amps 
10.44.6 Load C Amps 
10.44.7 Load AB Volts 
10.44.8 Load BC Volts 
10.44.9 Load CA Volts 
10.44.10 Power 

4c3 Hz 
3/.5% 
IS35 RPM 

127 Amps 
127 Amps 
J2.2- Amps 

359 Volts 
350 Volts 
396 Volts 

hS Kilowatts 

Test Engineer: 8.d. /.3.2q-gg 

10.45 RECORD pump and system data on an Appendix G 
Test Engineer : 

_ _ _ _ _  ~- -- 
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10.46 ALLOW pump P-31256 t o  run f o r  a t  leas t  30 minutes. A t  10  minute 

Test Engineer: Rd,/ . ? - z a - ~ f  
i n te rva ls ,  RECORD pump and system data on an Appendi G Data Sheet 

Point #5, 140 gpm, increase back pressure on pump t o  v e r i f y  f low control  
feedback increases pump motor speed and horsepower t o  meet the  required f low. 

10.47 THROTTLE f low control  valve t o  increase motor speed approximately 

Test Engineer: 8.&/ Q Z 9 - W  
100 rpm per SI-31256. 

10.48 RECORD the fol lowing data. VERIFY FIC-3125 reads 140 f 7 gpm 

a 
10.48.1 Motor speed SI-31256 2320 RPM 
10.48.2 Flow ra te  FI- temp-l  GPM 

10.48.4 Pump i n l e t  pressure PI-31256 4 6  ps ig  
10.48.5 Pump discharge pressure PI-3125D 5 6  ps ig  

10.48.3 Flow ra te  FIC-3125 J-fQ- GPM 

Test Engineer: &-@ ,/ 3-%-% 

10.49 On VSD-2 keypad, use the L INE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

10.49.1 Motor Freq 
10.49.2 Motor Speed 
10.49.3 Motor RPM 
10.49.4 Load A Amps 
10.49.5 Load 6 Amps 
10.49.6 Load C Amps 
10.49.7 Load AB Volts 
10.49.8 Load BC Volts 
10.49.9 Load CA Volts 
10.49.10 Power 

1 3 3  Amps 
2 Amps 

133 Amps 
3 6 6  Volts 
350 Volts 
3-50 Volts 
?A Kilowatts 

Test Engineer: @d,/ 3-zf-fd 

10.50 RECORD pump and system data on an Appendix G 
Test Engineer : 

_ _  -~ 
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10 51 ALLOW pump P-31258 t o  run f o r  a t  l eas t  30 minutes A t  10 minute 
i n te rva l s ,  RECORD pump and 

Point #6, 140 gpm, fu r ther  increase i n  back pressure 

10.52 THROTTLE f low control  valve t o  increase motor speed approximately 
200 rpm per SI-3125B. 
occur a t  the f low control  valve) 

Test Engineer: @ @ %q/% 

(Back o f f  rpm i f  cav i ta t ion  i s  found t o  

10.53 RECORD the  fol lowing data. VERIFY FIC-3125 reads 140 f 7 gpm 

10.53.1 Motor speed SI-3125B 2560 RPM 
10.53.2 Flow ra te  FI-temp-l I 2 2  GPM 
10.53.3 Flow ra te  FIC-3125 & GPM 
10.53.4 Pump i n l e t  pressure PI-3125B 4L ps ig  
10.53.5 Pump discharge pressure PI-3125D h psi  g 

Test Engineer : fi.-S4/ 3-29-f;x 

10.54 On VSD-2 keypad, use the L I N E  key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

10.54.1 Motor Freq 
10.54.2 Motor Speed 
10.54.3 Motor RPM 
10.54.4 Load A Amps 
10.54.5 Load B Amps 
10.54.6 Load C Amps 
10.54.7 Load AB Volts 
10.54.8 Load BC Volts 
10.54.9 Load CA Volts 
10.54.10 Power 

Test Engineer : 

10.55 RECORD pump and system data on an Appendix G Data Sheet. 
Test Engineer: D.C.  / 3 -z f -98  

- ~ ~ ~~~ ___ 
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10.56 ALLOW pump P-3125B t o  run f o r  a t  l eas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an Appendix G Data Sheet 

Test Engineer: ts. W/.I -29-sr , 

,$ 8.Y Y d Y Y  
Point #7, H g p m ,  f low control  valve f u l l  open 

8.d , /3 -24% 
10.57 FULLY OPEN f low control  valve V-temp-2. 

Test Engineer : 

10.58 SET F lu id  Flow Set Point value t o  W g p m .  
Test Engineer : 

10.59 RECORD the  fol lowing data. VERIFY FIC-3125 reads ,US@ *,d gpm. 
7 

10.59.1 Motor speed SI-3125B 2230 RPM 
10.59.2 Flow ra te  FI-temp-1 _1sL GPM 
10.59.3 Flow ra te  FIC-3125 !Ss GPM 
10.59.4 Pump i n l e t  pressure PI-3125B 4 /  ps ig  
10.59.5 Pump discharge pressure PI-3125D % psig 

Test Engineer: 8.y / 3-we% 
10 60 On VSD-2 keypad, use the L I N E  key and Programming and Monitoring 

UP and DOWN arrows t o  toggle th ru  the displayable quant i t ies  
the  RIGHT arrow as required 

Use 
RECORD the  fol lowing data 

10.60.1 Motor Freq 
10.60.2 Motor Speed 
10.60.3 Motor RPM 
10.60.4 Load A Amps 
10.60.5 Load 8 Amps 
10.60.6 Load C Amps 
10.60.7 Load AB Volts 
10.60.8 Load BC Volts 
10.60.9 Load CA Volts 
10.60.10 Power 

2397 RPM 
leo Amps 

147 Amps 
141 Amps 

?Kc, Volts 
? I D  Volts 

4 8  Ki lowatts 
3L9 Volts 

Test Engineer : 

10.61 RECORD pump and system data on 

HNF-2504, REV 0 ATACHMENT IPAGTIST 
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10.62 ALLOW pump P-3125B t o  run f o r  a t  leas t  30 minutes. A t  10 minute 

Test Engineer: 8.9 </L$J/';t( 
i n te rva l s ,  RECORD pump and system data on an Appendix G Data Sheet 

,55 B . ~  3iZ3lqd 
Point #8, 360 gpm, increase back pressure on pump t o  v e r i f y  f low control  
feedback increases pump motor speed and horsepower t o  meet the  required f low. 

10.63 THROTTLE f low control  valve t o  increase motor speed approximately 
100 rpm per SI-3125B. 

Test Engineer : * 
10.64 RECORD the  fol lowing data. VERIFY FIC-3125 reads W1t : ,dgpm 

7 
10.64.1 Motor speed SI-3125B 2730 RPM 
10.64.2 Flow ra te  FI- temp-l  /I? GPM 

10.64.4 Pump i n l e t  pressure PI-3125B $% ps ig  
10.64.5 Pump discharge pressure PI-3125D 530 ps ig  

10.64.3 Flow ra te  FIC-3125 /S.T GPM 

Test Engineer: Q#,L3-29-9~ 

10.65 On VSD-2 keypad, use the L I N E  key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the  displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

10.65.1 Motor Freq 
10.65.2 Motor Speed 
10.65.3 Motor RPM 
10.65.4 Load A Amps 
10.65.5 Load B Amps 
10.65.6 Load C Amps 
10.65.7 Load AB Volts 
10.65.8 Load BC Volts 
10.65.9 Load CA Volts 
10.65.10 Power 

4g.I Hz 

zZS%S RPM 
X% 
A Amps 

r4X Amps 
I96 Amps 

386 Volts 
381 Volts 
376 Volts 

4 3  Kilowatts 

Test Engineer : 

10.66 RECORD pump and system data on an Appendix G Data he t 
Test Engineer: a.& ,/3-2?-9g 
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10.67 ALLOW pump P-3125B t o  run f o r  a t  leas t  30 minutes. A t  10 minute 
i n te rva l s ,  RECORD pump and system data on an Appendix G Data Sheet 

Test Engineer: fl@ ?h&g 
5s s.d ~ 1 ~ k V  

Point #9, h gpm. fu r ther  increase i n  back pressure 

10.68 THROTTLE f low control' valve t o  increase motor speed approximately 
200 rpm per SI-3125B. 
occur a t  the  f low control  valve) 

(Back o f f  rpm i f  cav i ta t ion  i s  found t o  

10.69 RECORD the  fol lowing data. 

10.69.1 Motor speed SI-3125B 3 / 3 6  RPM 
10.69.2 Flow ra te  FI-temp-1 GPM 

10.69.4 Pump i n l e t  pressure PI-3125B 46 ps ig  ',. 
10.69.5 Pump discharge pressure PI-3125D 6kS ps ig  

10.69.3 Flow ra te  FIC-3125 GPM 

Test Engineer: 0.4,  3/24/48' 

10.70 A f te r  f low ra te  as read from FIC-3125 s tab i l i zes ,  STOP datalogging 
o f  the  f low signal and the signal t o  the VSD. 

Test Engineer: &@ 3/L4/98 

10.71 On VSD-2 keypad, use the LINE key and Programming and Monitoring 
UP and DOWN arrows t o  toggle t h r u  the displayable quant i t ies .  
the  RIGHT arrow as required. 

Use 
RECORD the fol lowing data: 

10.71.1 Motor Freq 
10.71.2 Motor Speed 
10.71.3 Motor RPM 
10.71.4 Load A Amps 
10.71.5 Load B Amps 
10.71.6 Load C Amps 
10.71.7 Load AB Volts 
10.71.8 Load BC Volts 
10.71.9 Load CA Volts 
10.71.10 Power 

S1.s Hz 

3095 RPM 
163 Amps 

I63 Amps 

SS.9 % 

T Amps 

-%$ y;: 
,/Of] Kilowatts 

Test Engineer: 0.4 3/2f/?g 

_ _ _ _  
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10.72 RECORD pump and system data on an Appendix G Data Sheet 
Test Engineer: B.d. ' 3/q/% 

10.73 ALLOW pump P-3125B t o  run f o r  a t  leas t  30 minutes. At 10 minute 
i n te rva l s ,  RECORD pump and system data on an Appendix G Data Sheet 

Test Engineer: 0. 4~ :/2-4/5? 

Stop P-31258 

10.74 RECORD f i n a l  PID-flow parameters f o r  Booster Pump P-31258 

P = 0.986 
I = 0.06 l /sec 
D = 0 sec 

Test Engineer: %&27 

10.75 PRESS the STOP button on MCS screen PCU-2 f o r  Booster Pump 
P-3125B. 

10.76 VERIFY l o c a l l y  t ha t  P-31258 has stopped. 
Test Engineer : 

10.77 VERIFY ENABLE ENERGIZED and OFF are i l l umina ted  on MCS screen 
PCU-2 f o r  Booster Pump P-31258. 

Test Engineer: B - 9  YGhC 
9 %a/$?& 10.78 CLOSE f low control  valve V-temp-2 

Test Engineer: 9. 
10.79 CLOSE V-temp-1 

10.80 TURN OFF supply pump. 

Test Engi neer : B . 9  %/4f 

' HNF-2504, REV 0- AR-ACHMENT 1 PAGE/$ 
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11.0 Transfer Loop Vent and Drain 

The t rans fer  loop w i l l  be vented and the water w i l l  be allowed t o  d ra in  back 
t o  the  temporary water reservoir .  The water t h a t  remains i n  the  p ip ing  a t  a 
lower elevat ion than the  water reservoir  w i l l  be drained t o  the  Diversion Box 
sump by removing the  temporary jumpers and pumping out.  , ,  

11.1 RECORD the  l i n e  pressures a t  each vent l i n e :  , I 1. 

11.1.1 PI-3126A $?q psig 
11.1.2 PI-3126B .?6 psig 

NOTE: Sulzer Bingham has recommended the  booster pumps remain f i l l e d  w i th  
water. 
SOV opened t o  al low drainage. 

Therefore the  pump i so la t i on  SOV's w i l l  be closed and the pump bypass 

11.2 POSITION the  fol lowing SOV's as indicated. 

11.2.1 SOV-3125E CLOSED Test Engineer: B a y  / 1 
11.2.2 SOV-3125C CLOSED Test Engineer : &.A!.. 3 / z  1/5g 
11.2.3 SOV-3125G CLOSED Test Engineer: $.#, 3/27/?4 
11.2.4 SOV-3125D CLOSED Test Engineer: B,a/. 3h/W' 
11.2.5 SOV-3163 OPEN Test Engineer: D . 9  ?/7) / f  8' 

11.3 POSITION the  fol lowing SOV's t o  manual mode by tu rn ing  the  lever 
a t  each valve actuator t o  ENGAGE. 

11.3.1 SOV-3125E ENGAGE Test Engineer: 
11.3.2 SOV-3125C ENGAGE Test Engineer: 
11.3.3 SOV-3125G ENGAGE Test Engineer: 
11.3.4 SOV-3125D ENGAGE Test Engineer: 
11.3.5 SOV-3163 ENGAGE Test Engineer: 

11.4 CREATE a c lear  f low path f o r  water t o  d ra in  back t h r u  the  supply 
jumper by e i the r  disconnecting or  bypassing supply pump, o r  
removing pressure control  valve. 

2') 'w 3 

Test Engineer: 

11 5 REMOVE the submerged end o f  the discharge jumper from the  water 
reservoir  

Test Engineer 3.d 3L7b ' 
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11.6 OPEN the  temporary supply valve and f low control  valve. 

11.6.1 V-temp-l OPEN Test Engineer: 
11.6.2 V-temp-2 OPEN Test Engineer: 

11.7 VERIFY the l i n e  pressures a't each vent l i n e  are 0 ps ig  o r  less :  

11.7.1 PI-3126A - 12- ps ig  2 p~;.% } A$;,,* d , a ; n y -  
11.7.2 PI-31266 -?-I ps ig  - 7 

NOTE: I f  the  pressures recorded i n  the previous step are greater than 0 psig,  
an i n te r l ock  w i l l  prevent the  t rans fer  l i n e  vent valves from opening. 

11.8 OPEN the  vent valves f o r  both the  s lu r r y  l i n e  and supernate 1i.ne: 

11.8.1 SOV-3185A OPEN Test Engineer : 
11.8.2 SOV-31856 OPEN Test Engineer: 
11.8.3 SOV-3168A OPEN Test Engineer: 
11.8.4 SOV-31686 OPEN Test Engineer: 

j3:3L Q 3 C P . z  
NOTE: Assuming each l i n e  drains a t  a ra te  of 35 gallons per minute, i t  w i l l  

< (4) 
take approximately 2 hours t o  drain the t rans fer  loop. [&eq~fd 4 ; ~ )  13:3L 

0.4 3/!!/5& 
11.9 ALLOW the  l i nes  t o  drain u n t i l  f low stops. ( R ~ o &  r / m i  /5:S.?- 

11.10 DRAIN water remaining,in the p ip ing  t o  the  Diversion Box sump by 
removing the supply and discharge jumpers from the H i l t ap  
connectors. 

Test Engineer : 

11 11 PUMP residual water out of the t ransfer l i nes  
Test Engineer 

11 12 PUMP OUT any water standing i n  the Diversion 

1?,13 RewoL'e + ~ - , , , o ~ r y  9;Qter a s s p v h b h  

Test Engineer 

rPn)v/sVRLCy i N s r w  PO& a,qy sicjnl oc Huhm/ry  
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12.0 Post-Test Conditions 

12.1 REINSTALL H i l t ap  connector caps i n  accordance w i th  manufacturer’s 
ins t ruc t ions .  TIGHTEN set screws on those w i th  hat f a re .  

Test Engineer : * 
12.2 REMOVE the “blue tags” from the manual valve actuators on the  

f o l l  owing SOV’s : 

12.2.1 SOV-3182A Test D i  rec to r :  3/30 
12.2.2 SOV-31826 Test D i  rec to r :  
12.2.3 SOV-3183A Test Director:  
12.2.4 SOV -31836 Test Director:  
12.2.5 SOV -3166A Test Director:  
12.2.6 SOV-31666 Test Director:  - 7 

0 D,s coJ vecrw 
9.d. 3/i?/?f 

Test Engineer : 

12.3.5 SOV-3166A 
12.3.6 SOV-3166B 

12.4 I F  directed by Test Director,  reattach P-102-SY-02A motor leads 

\ak@J &. per normal p lan t  procedure. 
Test D i rec to r :  

IU. 
12.5 REMOVE the  normally open software jumper i n  series w i th  N19:2/13 

VALVE FAILURE Alarm f o r  SOV-3183A. 
Test Engineer: 0 . 9  Xdff 

12.6 REMOVE the normally open software jumper i n  series w i th  N19:2/12 
VALVE FAILURE A l a r m  f o r  SOV-31836. Qdt 3/cl/fd 

Test Engineer: j.d 3/2 > / j  d 

Test Engi neer : 

12.7 REMOVE the  normally open software jumper i n  ser ies w i th  63/92 
VALVE FAILURE Alarm f o r  SOV-31666. 

’ HNF-2504, R E V o  -KflACHMENT\ PAGEISI‘ 
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OPEN 

12.8 REMOVE the  FORCE ( i n  the MCS software) o f  the  associated b i t s  f o r  
the  fo l lowing valves. 

.o. 

Valve No. 

SOV -3183A 

SOV-3183B 

SOV -3166B 

Desc r i p t  i on 

WT-SLL-3160 a t  Diversion Box 

WT-SLL-3160 a t  Diversion Box 

WT-SLL-3160 a t  Vent Stat ion 

Forced I n i t i a l  
Posi t ion (Ver i fy  Removed) 

Test Engineer: 8,_84 ’/2-7/’?f 

12.9 REMOVE the  normally open software jumper on i n  series w i th  
N19:2/10 VALVE FAILURE Alarm f o r  SOV-3184. 

Test Engineer : 

12.10 REMOVE the  normally open software jumper i n  series w i th  B3/80 

A d  %,h VALVE FAILURE A l a r m  f o r  SOV-3165A. 
Test Engineer : 

12.11 REMOVE the FORCE ( i n  the MCS software) o f  the associated b i t s  f o r  
the  fo l lowing valves. 

Valve No. 

SOV - 3184 

SOV - 3165A 

Description Forced I n i t i a l  

Test Engineer: 8 /.Y X I h P  

12.12 REMOVE the  normally open software jumper i n  series w i th  N19:4/9 
VALVE FAILURE A l a r m  f o r  MOV-845. 

Test Engineer: 9. 

HNF-2504, R E V O  ATT~C%MENT !PAGE@ 
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@ REVISION NO. 0 ATACHMENT A 

12.13 REMOVE the FORCE ( i n  the MCS software) o f  the  associated b i t s  f o r  
the  fo l lowing valves. 

Valve No. Description 

A + B  I 
Test Engineer: Bvty 3&&- 

12.14 REMOVE any software jumpers or forced b i t s  i n  the  MCS software 
placed i n t o  service as a resu l t  o f  a RED box when i n i t i a t i n g  a 
Transfer Scheme. RECORD i n  Test Log. 

Test Engineer : 

F- HNF-2504, REV 0 ATTACHMENT I P A G E H  
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e 

APPENDIX A - TEST SETUP 

r- 
j 

$ I i 
I 

I 

- 
HNF-2504FREV 0 ATTACHMENT 1 PAGE%& 



PREOPERATIONAL TEST POTP-007, CROSS S I T E  TRANSFER SYSTEM INTEGRATED TEST 
HNF - 1857 PAGE 117 OF 132 0 REVISION NO. ATTACHMENT A 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 118 OF 132 

@ REVISION NO. J- ATTACHMENT A 

TEST WHERE VERIFICATION 
OCCURRED 

HNF-1553 

HNF-1553 

HNF-1553 

HNF-1553 

HNF-1553 

APPENDIX B (CONTINUED) 

ALTERNATE REFERENCE 

POTP- 002 

POTP - 002 

POTP-002 

POTP - 002 

POTP-002 

A l l  remaining instrumentation requiring calibration for the performance of this 
tes t  have been previously verified i n  earlier pre-operational tes t  procedures. 
The instrument and the tes t  where verification occurred i s  listed below. 

HNF-1555 

HNF-1555 

EQUIPMENT NUMBER 

POTP-004 

POTP- 004 

PI-3108A 

PI-3125A1 

P I  -3125A2 

P I  -3125B1 

PI-3125B2 

PI-3108B 

PT- 3125A 

PT- 3125B 

PT-3125C 

PT- 3125D 

PT-3126B 

PT- 3168 

PT-3125E 

PT-3126A 

PT-3173 

PT-3167 

PT-3185 

HNF-1554 I POTP-003 

HNF-1555 1 POTP-004 

HNF-1555 I POTP-004 

HNF-1555 1 POTP-004 

HNF-1555 1 POTP-004 

HNF-1556 1 POTP-005 

HNF-1556 1 POTP-005 

HNF-1556 POTP - 005 



PREOPERATIONAL TEST POTP -007,  CROSS S ITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 119 OF 132 

REVISION NO. 0 AllACHMENT A 0 

IA-V-31026 I Future supply i s o l a t i o n  valve I CLOSED 
IA-V-31036 I Future supply i s o l a t i o n  valve CLOSED 

CLOSED 11 IA-V-31056 I PCV-3100B i n l e t  i s o l a t i o n  valve I n/l->,l 

11 IA-V-3107B I PI-3108B instrument i s o l a t i o n  valve I Jff 
I n l - .  

OPEN 

J & X J l 4 6 0  
HNF-2504 REV 0 ATTxCHmENT I PAGY63' 
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REVISION NO. 0 AITACHMENT A 

a 
HNF-2504, RETO AT~ACHMENT I PAGEIW /- 
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REVISION NO. 0 ATTACHMENT A 

PRINT NAME 

Ver i f ied by : 
PRINT NAME 

- 0  
/ HNF-2504, REV 0- ATTACHMENT\ PAGE/K\  
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REVISION NO. 0 ATTACHMENT A 0 

cap position indicator on SOV's Lever position ENGAGE places valve in manual mode, DISENGAGE allows MCS 

1) SOV-3167A I Sump Line SNL-3153 I CLOSED I DISENGAGE \ I CLOSED I pk&I 
(1 SOV-31678 I Sump Line SNL-3153 I CLOSED 1 R &/ lfiq. DISENGAGE \I CLOSED I y/& I 
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MCS Verifications by: 2L.L- B& 12/18/41 
JPRINT NAME INITIALS DATE 
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Sump Line SNL-3153 

. _ _ _ ~  / - ~ _  
HNF-2504, REV 0 ATTACHMENT \ PAGEI~x’ 
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REVISION NO. _D_ AlTACHMENT A 

~~ - 
HNF-2504TREV 0 ATTACHMENT 1 PAGE/& 



~ 

PREOPERATIONAL TEST POTP-007, CROSS S I T E  TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 126 OF 132 

REVISION NO. 0 ATTACHMENT A 

Vent Line SNL-3152 

’ HNF-2504, REV. 0 ATTACHMENT \ PAGE170 
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MOV-3125BK 

P-3125A Vent Valve 

P-31258 Vent Valve CLOSED \ V I  CLOSED 4/ 

MOV-3125BB P-3125B Drain Valve CLOSED CLOSED 

MOV-3125BC I P-3125B Drain Valve I CLOSED I I CLOSED I I I 

@Verifications by: [ & d d f h b ~ & f '  fd 
PRINT NAME I N I T I A L S  DATE 
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REVISION NO. 0 ATTACHMENT A a 
VALVE NO. DESCRIPTION MCS I N I T I A L S  LOCAL I N I T I A L S  

POSITION POSITION 

11 SOV-3184 I 

SOV-3173B 

SOV-3183A 

SNL-3150 

Sump Line SNL-3151 CLOSED CLOSED I 
SLL-3160 OPEN I CLOSED 

11 SOY-3173A I Sumo Line SNL-3151 I CLOSED I I I CLOSED I I 11 

SLL-3160 OPEN CLOSED I I 
Pumo Bypass SLL-3160 I CLOSED I I I CLOSED I I I 

SOV-3125E 

sov -3125c 

SOV-3125G 

SOV-3125D 

11 SOV-3167B I Sump Line SNL-3153 I CLOSED I I I CLOSED I I I1 

P-3125A Intake SLL-3163 CLOSED CLOSED 

P-3125A Discharge SLL-3163 CLOSED CLOSED 

P-31258 Intake SLL-3164 . CLOSED CLOSED 

P-3125B Discharge SLL-3164 CLOSED b /  CLOSED W 

SOV-3166A 

SOV-3185A 

SOV-3185B 

SOV -3167A 

11 SOV-31686 I Vent Line SLL-3160 I CLOSED I I CLOSED I \1/ 11 

SNL-3150 CLOSED CLOSED 

Vent Line SNL-3152 CLOSED CLOSED 

Vent Line SNL-3152 CLOSED CLOSED 

Sump Line SNL-3153 CLOSED CLOSED 

HNF-2504, REV 0 ATTACHMENT \ PAGEIIZ 

SLL-3160 

SLL-3160 

Vent Line SLL-3160 

OPEN \ OPEN 

CLOSED \ CLOSED I 
OPEN CLOSED 
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VALVE NO. DESCRIPTION MCS 
POSITION 

REVISION NO. L ATTACHMENT A 

INITIALS LOCAL INITIALS 
POSITION 

MDV-3125AC 

MOV-3125AD 

MOV-3125AE 

11 MOV-3125AB I P-3125A Drain Valve I CLOSED I 1 I CLOSED I 1 11 
P-3125A Drain Valve CLOSED CLOSED 

P-3125A Drain Valve CLOSED CLOSED 

P-3125A Drain Valve CLOSED I CLOSED 

MOV -3125AF 

MOV -3125AG 

MOV-3125AH 

P-3125A Drain Valve CLOSED CLOSED 1 
P-3125A Drain Valve CLOSED CLOSED 

P-3125A Drain Valve CLOSED CLOSED 

MOV-3125BB 

MOV-3125BC 

MOV -3125BD 

MOV-3125BE 

11 MOV-3125BF I P-31258 Drain Valve I CLOSED I 1 I CLOSED- I I 11 

P-31258 Drain Valve CLOSED CLOSED 

P-31258 Drain Valve CLOSED CLOSED 

P-31258 Drain Valve CLOSED CLOSED 

P-3125B Drain Valve CLOSED CLOSED 

11 MOV-3125BG I P-31258 Drain Valve i CLOSED I I I CLOSED t I 11 
MOV-3125BH 

MOV-31258J 

MOV-3125BK 

P-31258 Drain Valve CLOSED CLOSED 

P-3125B Drain Valve CLOSED CLOSED 
1 

P-31258 Vent Valve CLOSED u/ CLOSED 

$3-3 
Local Ve r i f i ca t i ons  by: Boot, &Ef?,Kt*b % d&/(&’ 

PRINT NAME INITIALS DATE 

e v e r i f i c a t i o n s  by: h~loul, 4666.’ fi-h $h& 
PRINT NAME I N  IT1  ALS 

-HNF-250< REV 0 AFACKMENT I PAGE173 
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REVISION NO. 0 ATTACHMENT A -0 

NOTE On MCS. valve pos i t i on  i s  given by color  and f i l l  o f  valve on computer screen 
CLOSED, Green, designates OPEN, Red, designates FAILED Local i nd i ca t i on  (OPENKLOSED) i s  given by valve 

White, designates 

SOV-3185A 

SOV-3185B 

SOV-3167A 

SOV-3167B 

Solenoid Operared Valbes i n  Vent Stat ion I 
I4ZY4e ' ^  n' w * " ' c e i  o m )  0. 4 *Ji4jJ OPEN 

CLOSED I CLOSEO &? \ 
Vent Line SNL-3152 CLOSED CLOSED &- \ 
Sump Line SNL-3153 CLOSED CLOSED ,@ F 
SUmD Line SNL-3153 CLOSEO CLOSED Mf I 

Vent Line SNL-3152 

a,-. 7. 

I 

1 
3DV-3165A SNL-3150 , d S E L l ,  . rm, 

SOV -3166A SNL-3150 CLOSED 

t 150 ' HNF-2504, REV.) ~ AfiACHMENT 1 P A G E H  
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REVISION NO. ATTACHMENT A 

MOV-3125BE 

MOV-3125BF 

MOV -312586 

MOV-3125BH 

MOV-3125AC P-3125A Drain Valve CLOSED CLOSED 

MOV-3125AD P-3125A Drain Valve CLOSED CLOSED 

MOV-3125AE P-3125A Drain Valve CLOSED CLOSEO 

MOV -3125AF P-3125A Drain Valve CLOSED CLOSED I 

P-31258 Drain Valve CLOSED CLOSED 

P-31258 Drain Valve CLOSED CLOSED 

P-31258 Drain Valve CLOSED CLOSED 

P-31258 Drain Valve CLOSED CLOSEO I 
I 

MOV-3125BJ 

MOV-3125BK 

P-31258 Drain Valve CLOSED CLOSED I 
P-31258 Vent Valve CLOSED d/ CLOSED 

' HNF-2504, REV 0 iTTACHMENTJ-PAGEJ?%? 
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ATTACHMENT A 
cnhr 

@-SI* 
-e No. 4- 

II I 
Appendix G - System Data Sheet 

Descr ipt ion 

HNF-2504,REV 0 Af iACHMENi J &GE~-)I, 
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,I@ 
xns/ < D p  REVISION NO. 0 ATTACHMENT A 

/ I 1  J /  
I W  

Aooendix G - Svstem Data Sheet . ... 
, I  /i Item Descr 1 p t  1 on 

(Make copies o f  t h i s  sheet as required) dl)'qd 

Data Recorder: Dooh _@+ ~ 

' PRINT NAME INITIALS ~ 

HNF-2504, REV 0 ATTACHMENT I PAGE137 
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70(3/_ ,, ) ,P c r-52 
REVISION NO. _4_ ATTACHMENT A 

(Make copies o f  this sheet as required) 

Data Recorder: DO04 h6&+ BJ$t ' l l 3 h  
PRINT NAME IN IT1 ALS DATE 

~- 
' HNF-2504, REV 0- AeACHMENT \ PAGE178' 4-46-@450 
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AllACHMENT A 

(Make copies o f  t h i s  sheet as required) 

D a t a  Recorder: ~ o v L ,  < $ U d  &&? ‘/t,>/?& 

PRINT NAME INITIALS ’ DATE 
-~~ 

’ HNF-2504, REV-0 ArrACHMENT \ PAGE\? 
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ATTACHMENT A 

copies o f  this  sheet as required) 

D a t a  Recorder: @O oG k&/L , g e ?  92 ~ I ~ I W  
PRIN'T NAME INITI  S DATE 

HNF-2504, REV 0 ATTACHMENT 1 PAGE 180' 1 A U A R  
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- TO IOS6Pt -  p a  P J k #  C O A U L 9  

copies o r  this  sheet as required) 

-.. 
D a t a  Recorder: DO04 G&L&~LJ A .@ 2/1,h6 

PRINT NAME INITIALS DATE 
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I Fluid Temp. "F I 53 T I  -3l25A 

PI-3125 B Fluid Inlet Pressure. psig 3~ 

(Make copies o f  t h i s  sheet as required) ,m 
~ DATE 
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ATTACHMENT A 
- WV-V 47- 7 4  
'0. REVISION NO. 0 

Data Recorder: h O <  Gct%f$ d d r y  -. ~ 

PRINT NAME I N I T I  LS DATE 

HNF-2504, REV 0 ATfACHMENT I PAGE189 
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(Make copies o f  t h i s  sheet as required) 

D a t a  Recorder: DOUG c c b / d d  
- 0- 

PRINT NAME INITIALS 
HNF-204, REV 0 ATTACHMENTI PAGEIfl 

J- 
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REVISION NO. 0 AmACHMENT A 
I t3-Pv.rp 5 0 %  5 p p o  

(Make copies o r  this  sheet as required) a 
D a t a  R e c o r d e r :  - -  I I;  faLlLL5r’ 8.8’ 

PRINT NAME I N I T I A L S  
,‘ HNF-2504, REV 0 TmACHMENT ? % E 6  

2. liq /q  K‘ 
DATE 
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- B - P U - p  

(Make copies o f  t h i s  sheet as r e q u i r e d )  

Data R e c o r d e r :  P O O k  kEiL/& @a@ 

PRINT NAME I N I T I A L S  
dwkf DATE 

’ HNF-2504, REV 0 A-?TACHMENT I PAGE(8Q 
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- 13- Pu-p -70 / b  

Return Pressure. 

Thrust End Bearing Temp "F 

(Make copies o f  this  sheet as required) a .-. 
D a t a  Recorder: D W  4 &€A& EA) 

PRINT NAME IN I T  I ALS DATE 

' HNF-2504, REV 0 ATTACHMENT I PAGEln  
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I. nc /= 0 h p bo) 

I /Lo 
P I  - temp1  supply Pressure. psig 1 4 G  
FI -temp System Flow. gpm 

PI-temp-P I Press. upstream V-temp-2. psig I i i n  
PI-temp-3 Return Pressure. psig 

S1-3125A. Motor Speed. rpm 2'1 12, 
VI-3125A1 81 Thrust End Vibrat ion.  m i l s  0 .  2 I 

O J 4  Drive End Vibrat ion.  m i l s  

1 FIC-3125 PV F l u i d  Flow Present Value. gpm 17 1 
' FIC-3125 SP F l u i d  Flaw Set Point .  gprn 

1 TI-3125A Fluid TemD. "F I C ? I  

' P I - 3 1 2 5 A . h  I -Fluid Inlet Pressure. Psiq 1 5 f 
PI-3125C. D F l u i d  Outlet  Pressure. psig I L6-3 

PI -31268 I SLL-3160 Press. Vent Sta. psig 1 OLO 
T I  -31268 SLL-3160 Temp. Vent Sta. "F 

SNL-3150 Temp. Vent S t a .  "F 

SNL-3150 Temp. Oiv Box. "F $' T I  - 3 126A I TI-31258 

4Y 
310  
3 

(Make copies o f  th i s  sheet as required) 

0 A 

~ U C ,  c ~ 4 J  Q!h' ,~.:.- 
c_ 

D a t a  Recorder: 
PRINT NAME IN I T  I ALS DATE 

HNF-2504, REV 0 ATTAC%MrNTj PAGEI~R 
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REVISION NO. 0 ATTACHMENT A 
- IO@,& w l r g  LTRLUG T&U-WO .p 14 OGPD 4 

. 

(Make copies o f  t h i s  sheet as required) e .__ 
D a t a  Recorder: Dot44 46iWCJ B , ( .  qdjf 

PRINT NAME I N I T I A L S  DATE 
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REVISION NO. 0 ATTACHMENT A f3 -P 

(Make copies of this sheet as required) 

Data Recorder: DOo( L e  
.- 

PRINT NAME INITIALS DATE 
_ _  
HNF-2504, REV 0 ATTACHMENT I PAGEIQO 
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REVISION NO. -0- ATTACHMENT A -a 

(Make copies o r  t h i s  sheet as r e q u i r e d )  

D a t a  R e c o r d e r :  
.. 

PRINT NAME I N I T I A L S  DATE 
- ~- 

HNF-2504, REV 0 ATTACHMENT I TZEI@3 
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REVISION NO. -0- ATTACHMENT A -a 

(Make copies o f  t h i s  sheet as required) 

D a t a  Recorder: -..-!&WG,~ CGRW 
I. 

PRIN NAME I N I T I A L S  

,- ~ ~ F - 2 5 0 4 ,  REV) A~~ACHMENTTPAGEIW 
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REVISION NO. -0- ATrACHMENT A 
-. e 

(Make copies o f  this sheet as required) 

D a t a  Recorder: &)u$ C,.G& 6 9  f)d i$i?y -* 
PRINT NAME INITIALS 

~ ~ F - 2 5 0 4 ,  REV o ~ ATTACHMENT I PAGE /qC 
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REVISION NO. -0- ATTACHMENT A -0 

(Make copies 0.f t h i s  sheet as required) 

D a t a  Recorder: 6; ItLEb pb 3/1,/-jd 
I. 

PRINT NAME I N I T I A L S  DATE 
- - __ 

HNF-2504, REV 0 -ATTACHMENT 1 PAGE(& -H6-%450 
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REVISION NO. 0 ATTACHMENT A -e  

F l u i d  Outlet Pressure 

SLL-3160 Press Vent S t a .  psig 

(Make copies o r  t h i s  shee l  as required) 

D a t a  R e c o r d e r :  b J 6  %bFGd 
--a 

PRINT NAME 
A 
I N I T I A L S  

~ 

./-- -- 
HNF-2504, REV 0 A T T A C H M E T P A G E 1 9 7 '  -l&--@M50 
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Item 

REVISION NO. 0 ATACHMENT A -0 

Descr ip t ion 

F i  -temp System Flow. gpn 

Pi-temD-1 S U O O ~ V  Pressure. Dsiq 

II PI-temg-2 I Press. upstream V-temp-2. ps ig  

Pi-temp-3 Return Pressure ps ig  

Pump S t a t i s t i c s  (operating booster pump. frm PCU-2 

TI-312 1. 81 Thrust End 8earing Temp "F 

Dr ive End Bearing Temp "F 

Motor Speed rpm 

Thrust End Vibrat ion m i l s  

D r i v e  End Vibrat ion.  m i l s  

F lu id  Flow Present Value. qcin 

11 FIC-3125 SP I F lu id  Flow Set Point .  gpn 

3 

(Make copies o r  t h i s  sheet as required) 

Data Recorder: D O O ( ?  4@U&?) @,9 :L/&f .-e 
PRINT NAME I N  IT1  ALS DA E 
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REVISION NO. 0 ATTACHMENT A -0 

F lu id  Out le t  Pressure 

SLL-3160 Press Vent S t a  psig 

SNL-3150 Temp Vent S t a  “F 

(Make copies o f  t h i s  sheet. as required) 

Data  Recorder: &&k) 
.- a 

PRINT NAME I N I T I A L S  
3 h l d  

DATE 

HNF-2504, REV 0 ATTACHMEI’TT I I’AGE[C19 246--&350 
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REVISION NO. 0 ATTACHMENT A 
v r o  97 I I O C P  rc- T&4is=xE;, .b%//d,T 1 

(Make copies o r  this sheet as required) 

Data Recorder: 
-- e 
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D. , 3 It /kg 
-. . 

D a t a  R e c o r d e r :  D,,,,L ~ c ~ &  6J 
PRINT NAME I N I T I A L S  DATE 



' I 0 fi4 %y/9.' $-gilw,.p #U.r(l.- 7)f , . m y  - r c  ri+bmTcep F O ~  P O ~ A ~  3 
PREOPERATIONAL TEST POTP- 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 

HNF- 1857 PAGE 132 OF 132 
ATTACHMENT A 

I 

Vibrat ion mi ls  

F l u i d  Flow Present Value. 

F l u i d  Out let  Pressure. ps ig  

(Make copies o f  t h i s  sheet as required) 

k3.9 $ d i g '  
INITIALS DATE 

Data Recorder: 
\a 

HNF-3504 REV 0 ATTACHMENT I pAGEao)- 



PREOPERATIONAL TEST POTP ~ 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 132 OF 132 

REVISION NO. 0 ATTACHMENT A 
B - P O n p  e u f l  87 J 4  o i i p h  Po/dr 1 

Appendix G - System Data Sheet 
D 
Punp ID 

Proc Step No 

Time 

Date 

P-3125A or B p - 3 1 2 . ~  8 ? - 3 J X B  p-3/W5 
Procedure Step Number 10.4 6 10.46 16-46 

Time hr min li:3S 11:es N:SS 
Date 3/LdqS. 3/24/7g J / Z Q / E ~  

FI-temp 

Pi-temp-1 

PI-temp-2 

PI-temp-3 

(Make copies o f  this sheet as required) 

System Flow. g p  /e0 140 l e 0  
4 4  4 4  
2 0  20 

Return Pressure. psig 0 0 0 

u4 Supply Pressure. psig 

Press upstream V-taiip-2. psig 20 

I 3 / 4 9  
DATE 

D a t a  Recorder: 

HNF-2504, REV 0 -  A r A m M E N T  \ F A G E ~  -.l&-QU50 



Appendix G . System Data Sheet 

\ 

(Make copies o f  t h i s  sheet as required) 

Data Recorder: O W ,  k E m J  04. 3 / L d $ d  
PRINT NAME INITIALS DATE 

PREOPERATIONAL TEST POTP -007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 132 OF 132 

REVISION NO. 0 ATTACHMENT A 
B - P Q R P  R U ? O  P O  Lhl- i  z Q / f O G P A  

1 
I 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 
- 
- 
- 
- 

- - 

HNF-2504, REV 0 ATTACHMENT 1 P A G w  



PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 132 OF 132 

REVISION NO. 0 ATTACHMENT A 
B - p V h p  f i u n  14 P O / &  7 - ? 

Return Pressure, 

Thrust End Bearing Temp "F 

, 
Motor Speed rpn 

Drive End Vibration mils 

SWL-3150 Temp Vent S t a  "F 

(Make copies o f  this sheet as required) 

Data Recorder: 4 6 ~ 1  & CnLd D * L *  
PRINT NAME INITIALS 

3Iz d5t 
DATE 

' HNF-2504, REV. 0 ~ AnACHMENT \ PAGE& 



., 

Pump I D  

Proc. Step NO. 

Date 

'1 

P-3125A or 8 ,P- 3JL.5&. ?-3/25& 9-3/250 
Procedure Step Number 10.62- 18,bL J 0 , C L  

Date 3/!z&e 3/t4h? 3L9h 

PREOPERATIONAL TEST POTP - 007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 132 OF 132 

REVISION NO. 0 ATTACHMENT A 
R- peep R v r o  15s b p n  P O / S ~ -  j 

PI-31265 

Ti-31268 

T I  - 3 126A 

TI-31258 

- 
Appendix G - System Data Sheet 

2+2 Z + L  
SLL-3160 Temp Vent S t a  "F S6 56 5-6 

rt; Sb 
55 ss 

SLL-3160 Press, Vent Sta. p s i g  242 

SNL-3150 Temp Vent Sta "F 56 
SNL 3150 Temp Div Eox O F  55 

(Flake copies o f  this sheet as required) 

Data Recorder: 96uL LUF.Cu)  ,-.Jl&-- & 
PRINT 'NAME IN IT1 ALS DATE 

' %F-2504, REV 0 ATTACHMENTI PAGEZO 



PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 132 OF 132 

REVISION NO. 0 ATTACHMENT A 
C p n  P OIJT > 

, 

(Make copies o f  t h i s  sheet as required) 

'Data Recorder: Dou4 h&,/c~d D,G, 
PRINT NAME IN IT I ALS 

$2 9/78 
DATE 

~ ~ ~ - 2 5 0 4 ,  REV. o ATTACHMENT I PAGEW 



PREOPERATIONAL TEST POTP -007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 132 OF 132 

REVISION NO. 0 ATTACHMENT A 
&PUNID R u m  ].<C C p  rz Polrr .? 

I 

(Make copies o f  t h i s  sheet as required) -' Data Recorder: JouC, C ~ Q I L F I J  ?. (. 
I N IT1 ALS PRINT NAME 

3124I9B 
DATE 

HNF-2504, REV 0 - ATTACHMENT I PAGEJ@ 
r 



PREOPERATIONAL TEST POTP - 007, CROSS S I T E  TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 

REVISION NO. 0 ATTACHMENT B 

SIGNATUREDNITIAL VERIFICATION 

A1 1 persons involved in procedure performance, data  recording, and 
verification or evaluation o f  t es t  steps shall provide their  name, job t i t l e  
signature, and in i t ia l s  i n  the following table. 

HNF-2504, REV. 0 ATTACHMENT I P A G S @  



TEST LOG 

L ,  

TIME/DATE 

... . 
. 0. 

TEST NUMBER TEST L f f i  

HNF-1857 
PAGE NUMBER 

& o f  I$ 

. . €VENT DESCRIPTION/SIGNATURE 

' . .. . .  . - .  



TEST NUMBER TEST LK 
PAGE NUMDER 

I o f  /s TEST LOG IiNF-1857 

TEST Preoperational Test POTP-007, Cross Site Transfer System Integrated Test 

HNF-2504, REV 0 ATTACHMENT I PAGQli 

- - U U I L S O  

TIME/DATE EVENT DESCRIPTIONISIGNATURE 



TEST NUMBER TEST LOG 
AGE NUMBER 

HNF-1857 p2 of /a' 
TEST LOG 

TEST Preoperat ional  Test  POTP-007, Cross S i t e  Transfer  System I n t e g r a t e d  Test  

TIME/DATE EVENT DESCRIPTION/SIGNATURE r - l  

HNF-2504, REV 0 AeACHMENT I PAGE212 



TEST LOG 

I/ T I M U D A T E  , 1 EVENT DESCRIPTIONLSIGNATURE 

TEST NUMBER TEST Lffi 

llNF-1857 
PAGE NUNBER 

3 o f  16 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 

TEST LOG 

REVISION NO. _(L ATTACHMENT C 

TEST NUMBER lEST LOG 

HNF-1857 
PAGE NUMBER 

A o f  16 

TEST Preopera t i ona l  Tes t  POTP-007. Cross S i t e  T rans fe r  System I n t e g r a t e d  Tes t  /I 
EVENT DESCRIPTION/SIGNATURE 

HNF-2504, REV 0 - ATTACHMENT I PAGE219 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 

REVISION NO. 0 AlTACHMENT C 

TEST LOG 
TEST NUMBER TEST LOG 

HNF-1857 
PAGE NUMBER 

z o f  /K 

EST Preopera t i ona l  Tes t  POTP-007, Cross S i t e  T rans fe r  System I n t e g r a t e d  Test  i 
EVENT OESCRIPTION/SIGNATURE 

HNF-2504, REV. 0 AflACHMENT 1 PAGBls’ 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

REVISION NO. 0 ATTACHMENT C 

EST Preoperat ional  Tes t  POTP-007, Cross S i t e  Transfer  System In teg ra ted  Test 

’ HNF-2504, REV-0 AEACHMENT \ PAGE& 



PREOPERATIONAL TEST POTP- 007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 

REVISION NO. -0- AlTACHMENT C 

Preoperational Test POTP-007, Cross S i t e  Transfer System Integrated Test 

/ HNF-2504, REV 0 AnACHMENT I PAGEJIq 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

TEST LOG 

REVISION NO. 0 ATTACHMENT C o,, I I 

TEST NUMBER TEST LOG 

HNF-1857 
PAGE NUMBER 

8 o f  /d 

EST Preoperat ional  Tes t  POTP-007. Cross S i t e  T rans fe r  System I n t e g r a t e d  Test  

. *  

EVENT OESCRIPTION/SIGNATURE 

HNF-2504, RETO AnKCHMENT \ PAGEJS 

n 



PREOPERATIONAL TEST POTP- 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

REVISION NO. 0 ATTACHMENT C 

TEST- LOG 
NUMBER 

PAGE NUMBER 

of lg HNF-1857 

0 

a 

ST Preoperat ional  Test  POTP-007, Cross S i t e  Transfer  System I n t e g r a t e d  Test 

6 

TIM E l  DATE EVENT DESCRIPTION/SIGNATURE 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
. HNF- 1857 PAGE 1 OF 1 

REVISION NO. 4_ AUACHMENT C 

TEST LOG 
TEST NUMBER TEST LOG 

HNF-1857 
PAGE NUMBER 

/6 o f  . A d  

EST ‘ITLE: Preoperat ional  Test  POTP-007, Cross S i t e  Transfer  System I n t e g r a t e d  Test 

TIME/ DATE EVENT OESCRIPTION/SIGNATURE 

HNF-2504, REV 0 ATTACHMENT I PA@$&, 



PREOPERATIONAL TEST POTP- 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

REVISION NO. 0 ATTACHMENT C 

a 
I 

TEST LOG 
EST NUMBER: 

HNF-1857 I EST LOG 
PAGE NUMBER 

EST Preoperat ional  Test  POTP-007, Cross S i t e  Transfer  System I n t e g r a t e d  Test  

EVENT DESCRIPTION/SIGNATURE ll 

HNF-2504, REVb AflACHMENTl P A G W r  

3446F-150 



PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 

TEST LOG 

HNF- 1857 PAGE 1 OF 1 
REVISION NO. 0 AlTACHMENT C 

TEST NUHaER TEST LOG 

HNF- 1857 PAGE NUNEER 

It of ld_ 

ST Preoperational Test POTP-007, Cross Site Transfer System Integrated Test 

EVENT DESCRIPTION/SIGNATURE 

It 

’ HNF-2504, REV 0 -ATTACHMENT I PAGE322 
I 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 

TEST LOG , 

TEST NUMBER TEST LM; 

HNF-1857 
PffiE NUNBER 

13 o f  



PREOPERATIONAL TEST POTP- 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 

REVISION NO. -Q- AllACHMENT C 

TEST NUMBER TEST Lffi 
PAGE NUMBER 

le o f  /B TEST LOG HNF-1857 

ST Preoperational Test POTP-007, Cross S i t e  Transfer  System Integrated Test  

TIME/DATE EVENT DESCRIPTION/SIGNATURE 

I 



PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 

REVISION NO. 4_ ATACHMENT C 

TEST LOG NF-1857 

Preoperational Test POTP-007, Cross Site Transfer System Integrated Test 

3 



PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 * REVISION NO. JL ATACHMENT C 

'TEST NUMBER 'TEST LCG 
PAGE NUbBER TEST LOG , HNF-1857 

EST P r e o p e r a t i o n a l  T e s t  POTP-007, Cross  S i t e  T r a n s f e r  System I n t e g r a t e d  T e s t  I1 
EVENT DESCRIPTION/SIGNATURE 

0 

/ HNF-2504, REV 0 -ATTCHMENT I PAGE& 



PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

REVISION NO. 0 ATTACHMENT C 

TEST LOG , 
AGE NUIIBER: 

of /B 

ST Preoperational Test POTP-007, Cross Site Transfer System Integrated Test 

- 
’ HNF-2504, REV 0 ATTACHMENT 1 PAGE$7 



PREOPERATIONAL TESTING POTP-007, CROSS S I T E  TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 3 

REVISION NO. A- AllACHMENT E 
0 

-002 

- 

DATE 

12/20/97 

02/02/98 

TEST EXCEPTION LOG 

DESCRIPTION 

Pump P-3125A is 
locked up, however 
motor turns freely 
when decoupled from 
pump. 

Observed leakage 
from pump air seals 

DISPOSITIONED 

Disassemble both pumps P-3125A 
& P-31258 under vendor 
supervision and determine cause 
of lock up. 

Vendor determined that the pump 
locked up because it was provided 
with a non protected (non overlaid) 
surface on the hub side of the 
impellers. Both pumps were 
modified to include a hub side 
wear ring and all wear rings were 
overlaid with the same type of 
material as the eye side wear rings 
for abrasive service, per SBPl 
NCR 155599, 155766 and 155767. 

Resume testing upon completion 
of corrective work and close-out of 
referenced NCRs. 

Replaced flowserve model #982 
seals with new ‘Wavy face” 
technolgy seals. Rechecked pump 
air seal flowrates per steps 1.8 
and 1.9. 

DATE CLOSED 

02/11/98 

02/11/98 

H N F - X O ~ ,  REV 0- A~~ACHMENT I PAGEZ? 

0 



PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 3 

REVISION NO. L ATTACHMENT E 0 

-003 

- 
- 004 

02/17/98 When B pump was 
started, pressure 
sensors (located 
between the A pump 
closed inlet and 
discharge valves) on 
the A pump loop also 
indicated a pressure 
rise. This indicates a 
leakage path from the 
B pump discharge to 
the A pump loop. The 
problem was identified 
as a leak through the 
A pump vent valve 
(MOV-3125AK). 

I 
02/18/98 The B-pump VSD 

goes into either 
overcurrent or 
overvoltage fault 
which causes the 
speed drive to shut 
down. This happens 
intermittently when the 
VSD is given a remote 
speed change from 
PCU-2. 

Replace MOV-3125AK 
valve body with valve body 
from first stage drain valve 
(MOV-3125AJ) and resume 
testing (concurrence by Jim 
Collins FDNW Lead 
Engineer). 

Procure a direct 
replacement valve body 
and install it in the MOV- 
3125AJ position. 

Verify that this rework 
meets original pressure 
testing requirements by 
performing a in service leak 
test. 

VSD vendor to troubleshoot and 
repair. Retest to verib remote 
speed changes do not cause the 
drive to go into fault and 
shutdown. 

02/19/98 

HNF-2504, REV-0 ATTACHMENT I P A G E 2 8  
0 



PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 3 OF 3 

REVISION NO. L ATTACHMENT E 

-005 

- 
-006 

02/19/98 

02/19/98 

Both the A and B- 
pumps exibit high 
vibration at certain 
RPM. The vibration on 
the A-pump exceeds 
the high vibration 
setpoint which causes 
the pump to 
automatically 
shutdown. Typically A 
pump exceeds .EO IPS 
at approximately 3,000 
RPM and B pump 
exceeds .30 IPS at 
approximately 2,950 
RPM. 

Both A and B pumps 
restart automatically 
after a VSD fault 
because the start 
signal from PCU-2 is 
latched in and a VSD 
fault does not unlatch 
the start signal. Also 
the start/stop inputs to 
the VSD’s are 
reversed. 

Pump vendor to troubleshoot and 
repair. Retest to verify vibration is 
within acceptable tolerance. 

Write ECN to correct logic (unlatch 
start signal)and wiring (statVstop 
inputs reversed) at PCU-2 and 
retest that pump does not restart 
after a VSD fault. 

3 /./ 
5g 

0 
r- HNF-2504, REV 0 AfiACHMENT I PAGE23D 



2 PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

REVISION NO. A AlTACHMENT D 

U 

4 

4 

TEST EXCEPTION REPORT 
EST PROCEDURE NO &SECTION TEST NAME T E  NUMBER 

HNF-1857, 7.23 POTP-007 INTEGRATED TEST TE-001 

)ESCRIPTION OF PROBLEM: 

'ump P-3125A is locked up, however motor turns freely when decoupled from pump. 

VI. D. Gerken 12/20/97 M. D. G ken 12/20/97 

IRG: DATE: TEST ENGINEER DATE 

)ISPOSITION: 

)RIGINATOR. IMPACTON TESTING XHOLD FOR RESOLUTION 0 CONTINUE 

e& as9 

lisassemble both pumps P-3125A 8 P-31258 under vendor supervision and determine cause of lock up. 

Jendor determined that the pump locked up because it was provided with a non protected (non overlaid) 
jurface on the hub side of the impellers. Both pumps were modified to include a hub side wear ring and all 
wear rings were overlaid with the same type of material as the eye side Wear rings for abrasive service, per 
:BPI NCR 155599, 155766 and 155767. 

iesume testing upon completion of corrective work and close-out of referenced NCRs on 01/23/98. 

-5 E 6  pT7ACHeo I /  C r J ~ f J r L  PEPPo,t7, 

IISPOSITION AND RETEST REQUIREMENTS BY 
02/10/98 

DATE 

RETEST COMPLETE: 

TEST ENGINEER DATE 

HNF-2504, REV2 ATTACHMENT I PAGE%/fl 
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Page g,. p ' 4 P  

%\"t- 1 O f  __ 
o NONCONFORMANCE REPORT 

W.O. No. Locetion IEldg./Area) Safety Class NCR NO. W-058-Zl 
C12300 Bldg. 6241-AI2OOW 3 (FDNW-18) 

Procurement Specification, W-058-P1, Revision 2, "Slurry 

Section 3.3.4 states: 
shall be designed for 10,000 hours of intermittent operation 
without maintenance.. . I '  

"The pump, motor, and ancillary equipment 

Description of Nonconformance: 

During the performance of the Pre-operational test (POTP-007) 

the slurrv transfer pumo P-3125-A failed to function prooerly. 
It was noted during the performance of step No. 7.23, on 12/20/97, 
that the pump siezed. See Supporting Document HNF-1857. 

I 

NHC 
J L Gilbert 1,3 
- 
E A Pacquet ~3.41 1;3 
G L Parsons 1,3 
C Van Katwijk 1,3 

FDNW 
A I Files 1,s 
Q C Files 1,3 
Records Management 3 
Const Doc Control 1,2 
Compliance Assessment 

1,2, 
Quality Engrg 1,3 
PM/J L Henderson 1,2, 
FCUT E Nemzek 1,2, 
J R Collins 1,2, 
J E Thomas 1,2, 
QA/L R Hall 1,3 
J A Peltier 1,3 

- 

,-.. I 



NONCONFORMANCE REPORT (continued) 

0 Use-as-is' 0 Reject 0 Repair. Rework 
Justification Required 

ASME Code Related No 0 Yes Cause 'Ode No. W-058-27 
(ASME Code Section ) MOS9 (FDNW-18) 

CN (generally required for repair and use-es-is dispositions): 

D y e s  @ N O  If yes, ECN No. 

no, provide explanation: /d/t 

.pproval/Concu rrence: 

Construction Approval Customer Projects Approval 

CFICM Engineer Nu9 Date rJ lA Engineer /7 f pPkZ%L.! Date l-Iz-77 
C..L PSrisOOS c rJtf c) 

Field Quality Engineer Dele r4 QA SFF n=<i&ki WP~ZOOCI~  . Date A 
Other Concurrence 

L )  Date hlA 

b~aLtLn::eer td& Date hJ A Environmentel 



JAN-0e-98 1 2 . 5 3  FR0M:SULZER BINGHAM 1 0 . 2 2 6  5242  

NCp. * # - O S 8  -7-7 

Between Bearings Business Unit 
Kevin M. Harold 
Product Group Manager 
2800 N.W. From Avenue 
pdand .  OR g721&1502 Sulzer Elngham Pumps Inc., 2800 N.W. Front Avenue. Pdand,  OR. U.S.A. 97210-132 

Fluor Daniel Northwest Inc. 
2355 Stevens Drive 
Richland, Washington 99352-1 100 

Attn: Mr. Jack Henderson 

Subiect : NCR Reoort N 0.155766 & Efficiencv &date 

U.S.A. 
Tel. (503) 226-5354 
Fax (33)27.55242 

Ywr reference: MZ4-APX-80708 
Our reference: lE776ffn 

Date: January 9, 1998 

Dear Mr. Henderson: 

Please find attached the NCR generated in our factory for the rework described in our previous letter. 

Please also note that an error was made in the hub ring efficiency calculation. When the correct values 
are used, the calculated losses due to this upgrade are less than 0.2% which is negligible. 

If you have any questions or require additional information, please feel free to call me. 

Best regards, 

Best regards, 

Kevin M. Harold 

HNF-2504, REV 0 ATTACHMENT \ PAGE233 



PAGE 2/2 ID:226 5242 - -  6 1 2 : 5 4  FR0M:SULZER BINGHAM 
S U L L t H  WNCiHAM PUMPS INC. 0 WCL - 1 t ~ 0 s 0 -  z+ NCRNO. 155766 NON-~ONFORMANCE REPORT (NCR) 

Lf3Nd - S h e e t 1  of FORM 561A-10 
Note: All noraiiowc.:c;menniiofl Io b* in black ink. Ref Procedure H312 

1 WORKORMR NO. I 

I I I 

Pre t:A MATERIAL TRACE COO€ NO. 

GRID MAP LOCATION 

LASTOPER tOMR fJ/a COMPONM NO. 

UNE Qv NOTE: FOR REJECTABLE CONDITIONS, R 3 X T  THE REQUIRED 
CONDiTION AND THE ACTUAL CONDITION. 



FEB-?6-98 1 3 - 0 3  F R O M . S B P I  P D X  C O N T R A C T S  I D . 5 0 3 2 2 6 5 5 8 3  PAGE I / $  

- 

Telefax SULZER Division of PUMPSA\ Sulzer Roteq 

Sulzer  Bingham P u m p s  Inc. 
Between Bearing Pump 
Bob Fowler 
Contracts Administrator 
2800 N.W. FronLAvenue 
Portland, OR 97210-1502 

Date. February 26,1998 U.S A. 

To: Fluor Daniel Northwest Fax 5093736303 Tel. (503) 226-5280 
Lanny Hall Phone 509372-0583 Fax (503) 226-5583 

Pages: 4 (including this one) 
~~ 

Subject: Transfer Pump Contract # DE-AC06-87RL10930 
Purchase Order MZ4-APX-80708 
SBPl SI0 # 1 E776m7 
QA signed NCR Reports # 155599,755766 & 155767 

Dear Lanny, 

Following up on your phone call this afternoon morning, attached is the information you requested with 
regards to the closed NCR reports: 

Should you have any questions or need addional  clarification, please call. 

Bob Fowler 

cc: Kevin Harold 
Tom Richfield 

’ HNF-2504, REV 0 ATTACHMENT i PAGE22 

c:Wara\lo77W.doc. 26.02.9S. 12:19 



F E E - 2 . 6 - 9 8  13:04 FROM.SBPI PDX CONTRACTS 
b u u t n  tSlNCrnAM t'lJMY> I N L  
.IONC~NFORMANCE REPORT (NCR) 

I D . 5 0 3 2 2 6 5 5 8 3  P A G E  3 / 4  

NCR NO. 155766 
FORM 56lA-10 Sheet of 

Note: All norariom'docuneotalcr. lo be in blacx ink. 

9 f 

I 

K s c A  DISPOSITION BY 
CPIsvc P-ff N1r-e) 2 

APPROVAL andlor CONCURRENCE 





FEB-56-98 13:04  FR0N:SBPI P D X  CONTRACTS I D : 5 0 3 2 2 6 5 5 8 3  PAGE 2/4  
r x r w n H M  ruMra :I%cI. 

NONG~NFORMANCE REPORT (NCR) NCRNO.  155767 

w e s i g n  Engineer 

Reported by. 
0 Check box if Corrective Actlon IS lequtred (&gn,fica.mor ~eccumng~ondtrrcns) Approved by 

NCR Action Compl (By Quality Dept Only) CLOSED BY DATE IC 2 1 
' HNF-2504, REV 0 ATTACHMENT I PAGE=' 





F E e 7 2 6 - S 8  1 3 : 0 5  FR0M:SBPI P D X  CONTRACTS I D : 5 0 3 2 2 6 5 5 8 3  P A G E  - 
NCRNO.  15559y4 , ..-. "... \..".., 

Sheet& of& 
FbRM &A-10 

Re: PrcQdure H31.2 Noie: fi:l nCEtionYd-menia~on !o Be inblack ink. . .  

WORK ORDER NO. ITW (ASSEMBLY) NO- S E R W  . 
/?/e s34 N A  

P.O. NO. , SUPPLIER NAME - 
QWON 3RDER I PARTSTATUS: C 0 M P L . n  I N C C M P L , ~  I O.C. 0 R D E R S N O N - Q . C .  ORDER 0 

0 Maouf. Engineer 

HNF-2504, REV. 0 ATTACH 
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0 '  SULZER -4 PUMPS 

Between Bearings Business Unit 
Kevin Harold , 
Product Cell Manager ' 

2800 N.W. Front Avenue 
Portland. OR 97210-1502 
U.S.A. 
Tei. (503) 226-5354 
Fax (503) 226-5583 

Your reference: MZ4-APX-80708 

Sulzer Bingham Pumps InC.. 2800 N:W. Front Avenue. Portland, OR, U.S.A. 97210-1502 

Fluor Daniel Northwest Inc. 
1100 Jadwin Ave 
Richland, Washington 99352 Our reference: 1 E776/777 

Attn.: Jack Henderson - Project Manager 
Bob Kitchen - Purchasing 

Date: February 18,1998 

Subject : Transfer Pump Contract # DE-AC06-87RL10930 
Purchase Order # MZ4-APX-80708 
SBPl SI0 # 1€7761777 
Reply to  Telephone Conference Call, February 6,1998 

Dear Jack, 

In response to the conference call meeting minutes dated Februaj  6,1998, below is SBPl's 
responses to the questions asked. 

1) Have SBPl explain the events of pump failure and their understanding of the mode failure. 

Kction Item: SBPl to provide a written failure report including closed out Non Conformance , 

Reports and corrective action. 

Anticipated Completion Date: See explanation below 

The element picked up because the pump was provided with a non protected (not overlaid) 
surfaces on the hub side of the impellers. This design was not suitable for the abrasive nature 
of the product. A hub side wear ring was added and the wear rings overlaid with the same 
type of material as the eye side wear rings for abrasive service. 

Copy of closed out NCRs 155766, 155767.&15599 enclosed (mailed to Jack Henderson on 
January 28,1998) 

- . - -  . . , . _ _  . . . . - . _-- . . . - 

2) Have SBPl explain thecorrective action taken in detail. 

Action Item: Explanation provided in topic 1 

3) Have SBPl assure us that they have designed this pump to meet our specified requirements, 
specifically stating some of the design features and design verification methods use to assure 
that these requirement were met. 

0 
HNF-2504, REV 0 ATTACHMENT-r PAGI&/> 

c:\dala\le77614.doc. 18.02.98. 08:52 Page 114 



. .  

SULZER PUMPS-d!\ 
Date: February 18.1998 

Action Item: SBPl to provide additional information on SBPl pump applications. In addition, 
they will certify that they designed and manufactured these pumps for the 
specified life and service. 

Anticipated Completion Date: See exolanation below 

Sulzer Bingham Pumps certifies that we have designed the slurry transport pumps to meet the 
operability, performance and life requirements set forth in the pump specifications. 

The pump selection due to. the head and flow rate required a multistage pump (although the 
optimum pump for slurry services is a slow running single stage pump; this pump will not 
provide the necessary dynamic head required). A single volute pump design was selected to 
provide two advantages: 
1) The volute passageway is larger than a double volute design for the same flow (this. 
provides improved flow of particulates and reduces erosion by reducing turbulent flow at the 
side walls) 
2) The volute cavities are more easily drained due to improved accessibility caused by not 
having a long cross under passage. 

The metallurgy selection of duplex stainless is because this material provides the best 
combination of corrosion and erosion protection of common cast materials. This material is 
used almost entirely in the sea water injection pump services where the erosion I corrosion 
problems are severe due to high fluid velocities inside these high speed machines combined 
with corrosiveness of the saline water. Wear.parts are overlayed with a cobalt hardfacing for 
increased erosion protection. p h e  hardness of the overiayed surfaces > HRC 58 (543 HB). 
Sophisticated materials which are sometimes utilized in the classic "slurry" services were not 
utilized due to the added complexity of the design and the increased risk of brittle materials. 
Sometimes the overall reliability of the pump is jeopardized by this added complexity. ' 

4) Have SBPl explain that the discussion this past week regarding possible monthly rotation had 
to  do with achieving.the optimum pump life in light of the long storage period predicted and in 
no way indicated that the specified requirements can not be met without any maintenance. 

This should be followed by a discussion of the possible periodic pump "bumping" with the 
pump full of-water and both suction and discharge valves closed. This would.achieve the 
optimum pump life while minimizing the A U R A  concerns. 

._ . ___.._ . . - .  
Action Item: SBPl to provide written procedure for both of these options including 

appropriate cautionary notes and advice. 

Anticipated Completion Date: See attached instruction manual supplement 

5) No action required of SBPl 

6) Have SBPl describe how this pump would physically deal with a slurry as specified. For 
example, describe the pressure difference across the bushings and wear rings and the direction 
and volume of flow. Also discuss the wear characteristic of the different materials used in areas 
of the pump subject to  either high velocity flow and the related erosion or high wear areas. . 

. 

, 
~ ~~ ~. 
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SULZER PUMPS-! L 
Date February 18.1998 

Action Item: SBPI agreed to provide a summary of this discussion, correlating the technical 
requirements and the pump features. 

0 '  

0 

Anticipated Completion Date See explanation below 

Pump surfaces running in close proximity to one another are located at each side of the pump 
impellers, the center bushing,and throttle bushing. It is at these surfaces where abrasion 
resistance is a design consideration. The other areas of the pump where the pumpage can 
cause wear to occur are described as high velocity areas. 

SBPl has overlaid the wear surfaces, described above, with two hardness grades of Stellite. 
This provides a material combination that is resistant to abrasion due to particles in the 
pumpage,.as well as the ability to tolerate contacting motion between the stationary and 
rotating components. 

The other areas of concern for wear related mechanism resistance are "high velocity" areas of 
the pump. These are areas where the fluid velocity is greater than about 40 feet per second. 
The pump case and impellers are cast from duplex stainless steel. This material provides 
excellent protection from both corrosion and erosion wear mechanisms. 

See WP-681 (attached, 9 stages) with regards to the flow paths through the pump during 
operation and the principles relating to axial pump thrust and product lubricated beating 
stiffness. The higher viscosity fluids provide for a higher bearing stiffness which is a benefit to 
the design. 

The design life is based on a minimum of 10,000 hours as specified by the contract. 

' 

7) Have SBPl clearly identify their general inspection procedure for the MSE pump line and how 
it is designed to ensure that the equipment meets the design requirements. 

Action Item: SBPl to check on the data package question raised by John Verderber. 

Anticipated Completion Date: See explanation below 

Itern 4 Question Mark (?) Element Assembly Checklist for  SIN 1E777 

Impeller stack-up is O.K. for element assembly? 

This check is to insure the impellers are assembled on the shaft to eliminate the vanes being in 
alignment with one another. This check is done to insure there is not a vane passing 
frequency problem (usually shows as a vibration problem on test). The mechanic who marked 
the paperwork with a "?" had a question with regards to the stack up. The test engineer 
inspected the element and determined there was not a problem. The unit was assembled and 
performance tested. 7 he vibration readings were weli within acceptable levels. The element 
assembly check list was not corrected to remove the "?" mark. On the warranty re-build 
element assembly check list item was checked off as acceptable. 

. . - . - . - - . . . - . . . ___ - .. - . . _. . . ... .- . . . .. . - . -. - - - .. 

0 
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SULZIER PUMPSA\ 
Date: FebNafy 18,1998 

8 )  Have SBPl explain the reason for the difference in the minimum speed stated in the SBPl 
instruction manual and the more recent response to VFD start up procedure that recommends 
2500 rpm. Ultimately, whatever is decided should be in the instruction manual for future 
operators. 

Action Item: SBPl will provide a written addenda to their instruction manual adding specific 
information onstarting the pump with a VFD 

Anticipated Completion Date: : See extdanation below 

The pump on startup should be brought up to 2500 rpm as quick as possible. After reaching 
2500 rpm, the pump can be operated anywhere on the curve from 1200 rpm to 3600 rpm. 
Ramping up to 2500 rpm and reducing back to speeds below 2500 rpm is not required once 
the pump is running. SBPl will provide a supplement to the instruction manual noting this 
change in operations procedure. 

9) Have SBPI discuss the reason why Flowserve (BWIIP Seals) decided to replace the 
mechanical seals. 

Action Item: SBPl will provide revised mechanical seal drawing and a letter from the seal 
vendor explaining the reasons for the change, acknowledging that the new 
design is interchangeable with the old design and can operate with the same 
parameter. 

Anticipated Completion Date: See attached letter from Flowserve dated 21 January 1998 

Should you have any questions, please give me a call. 

Best Regards, 

.. -Product.&ll.  manage^ .. . , .- - .- -. __. . - . - ..... - - ._ - _. 

cc: Don Spencer 
Tom Richfield - Field Service 
Bob McCain - L.A. Sales 

r.\dala\\le776~4 doc (8.02.98 08.52 
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TECHNICAL DATA 
14 Febtuary 1994 

SULZER BINGHAM 
TECHNICAL DATA - TYPE MSE 
FLOW DIAGRAM - SlNQLE SUCl lON 

/ 
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1E77611 E777 INSTRUCTION MANUAL SUPPLEMENT 

0 

RECOMMENDED PROCEDURE FOR 1E776lI E777 
HANFORD TRANSFER HORIZONTAL M S E  PUMPS 

LONG TERM MAINTENANCE FOR INSTALLED PUMPS 

WARNING Seals must have gas purge maintained at all times when pumu is flooded. 

This procedure outlines three (3) methods that can be used for pumps which may have long terms 
of inactivity between in operation. 

 OPTION^ FULL OPERATION - (Frequency: 15-30 minute runs every month) 

The purpose of this monthly run is to circulate the oil around the bearing housing to prevent 
corrosion of metal parts: 

1) PARTIALLY CLOSE DISCHARGE VALVE 

3) OPEN PUMP SUCTION VALVE 
4) OPEN VENT VALVES, ENSURE PUMP IS COMPLETELY PRIMED 
5) CLOSE VENT VALVES 
6 )  START PUMP, BRING U P  TO 2500 RPM (wrr?.IIN 5 SECONDS) 
7) FULLY OPEN DISCHARGE VALVE AND ENSURE PUMP REACHES BEST EFFICIENCY FLOW 

2) START NITROGEN PURGE TO SEAL 

AND DESIGN PRESSURE 
8) OPERATE PUMP FOR 15-30 h4INUTES 

OPTIONZ ‘BUMP’ OPERATION - (Frequency: Once every three (3) months or less) 

Due to discharge system pipe work not being available/operational, an alternative is to ‘bump’ 
start pump (i e pump operates for approximately 15 seconds against hlly closed discharge valve): 

1) FULLY CLOSE DISCHARGE VALVE 
2) START NITROGEN PURGE TO SEAL . 
3)1 pwmnoN VALVE- - . - . - -. . . .. . . - _. _. .. .. 

4) OPEN VENT VALVES, ENSURE PUMP IS COMPLETELY PRIMED 
5) CLOSE VENT VALVES 
6 )  START PUMP, BRING U p  TO 2500 RPM WITHIN 5 SECONDS 
7) OPERATION AT 2500 RPM IS NOTTO EXCEED 10 SECONDS, (DUET0 TEMPERATUlZE 

lNClU<.4S!: IN PIIMPAGE) T i l l 3  %I’OP PUMl’ (COASi‘ IIOWN ‘TIME is AC:Ci?l”BI.D N.lD 
I)FSIl<AUl.C) 

TECI~VICALNOTE: The main concerns with infrequent operation is moisture in the bearing 
housing, which could cause corrosion. For this reason, SBPI selected a 
synthetic oil due to HNF-2504, REV 0 AnACHMENTi PAGEa$ 

Page 1 
211 8/98 



0 '  
1 E77611E777 INSTRUCTION MANUAL SUPPLEMENT 

RECOMMENDED PROCEDURE FOR 1 E77611 E777 
HANFORD TRANSFER HORIZONTAL MSE PUMPS 

LONG TERM MAINTENANCE FOR INSTALLED PUMPS 

6' Does not emulsify with water 
6' Synthetic corrosion inhibitors ironically bond to metal surfaces 

displacing water and other contamination's 

Synthetic oil reduces operation time to every three (3) months;although every month would 
be even more desirable Bump starting for 15 seconds (plus coast down time) will allow the 
oil rings to disperse synthetic oil throughout the bearing housing internals 

OPTION3 REMOVE BEARINGSANDSEALS - 
If the time between installation and pumping contaminants is long (>l year) and pump is dry, 
bearing and seal removal from shaft should be considered 

Advantages 6' No maintenance (Le., pump operatiodturning not required) 0 
6' No risk of corrosion in bearing housing 

The DrOCedUre is: 

1) REMOVE COUPLING, BEARING HOUSINGS, COMPONENTS AND SEALS 
2) COAT BEARING AM) HOUSING SURFACES WITH RUST PREVENTATIVE (SHELL ENSIS FLUID 
NO. 21 0 OR EQUAL). ENCLOSE DESICCANT (BAGGED, NON-HALOGENA'IED, NON- 
DELIQUESCENT, CHEMICALLY INSERT SILICA GEL TO COMPLY WITH ML-D-3464-D, 
TYPE 11). SEAL OFF WITH PROTECTIVE TARPAULIN 

3) REMOVE SEALS. STORE SEALS IN ACCORDANCE WITH SEAL MANUFACTURERS 
INSTRUCTIONS. 

4) PUMP ROTATING ELEMENT RESTS ON STATIONARY WEAR RINGS (NOTE - DO NOT TURN 

5 )  BLANK OFF STUFFING BOX WITH WOODEN COVER AND WRAP WITH TARPAULIN TO 
PREVENT ENTRY OF FOWIGN MATERIAL 

6 )  SEAL OFF EXPOSED SWTS.WITH TARPAULIN 

- -  , - , , .. . - .- -. _-. .- . - . -- 

~'l:C:;fNf(:A/, A&X': During rebuildktai-:-up a SBPI Field. Services representative is 
recommended, It is also recommended, that if the storage period is 
excessive (>1 year), all elastomers (in seals) and bearings should be 
replaced prior to 'contaminated' start up. 

211 8/98 
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF- 1857 PAGE 1 OF 1 

REVISION NO. JL AlTACHMENT D 

TEST EXCEPTION REPORT 

TEST PROCEDURE NO &SECTION TEST NAME T E NUMBER 

HNF-1857 POTP-007 INTEGRATED TEST TE-002 

DESCRIPTION OF PROBLEM' 

Observed leakage from pump air seals. 
ORIGINATOR: IMPACT ON TESTING: 0 HOLD FOR RESOLUTION X CONTINUE 

02/02/98 

DATE 

02/02/98 

ORG: DATE: TEST ENGINEER 

DISPOSITION. 

7Ecff NOLOG 
Replaced flowserve model #982 seals with new "wavy face" d s e a l s .  Rechecked pump air seal 
flowrates per steps 1.8 and 1.9. 

DISPOSITION AND RETEST REQUIREMENTS BY: 
02/03/98 

DATE DATE 
I 

RETEST COMPLETE 

02/11/98 

TEST ENGINEER DATE 
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P+lt lswkb’ 
f l n s t r  , 
S l U -  

21 January, 1998 

Sulzer Bingham Pumps - Portland, OR Plant 

Attention: Kevin Harold 

BdglKhsm 
Wvhlngon 
98226 

C C  Tim ,Wegener 

Subject: 

Dear Mr. Harold 

SULZER P.O.# 630234 I JOB# 96SEZ123726 

Teia(*rx* 
,3M670om;! , .. . . Fax I ,  . .  w676, loM i I ,  

. - . i ,  ’ ’ . .  . , 
. .  . .: . 

. .  . .  . .  . 
, I_. ’ . 

. .  

. .. .... .. 
. .  

The letter is to give notice of severel issues regarding the Hanford Plant, Flowserve model 982 
seals that are being rebofitted to incorporate the upgraded “Wavy Face” technology. Hanford 
discovered leakage problems with the job seals and contacted Flowserve (Tim Wegener) for 
input. Flowserve has agreed to, at Flowserve’s expense, incorporate the newer “Wavy Face” 
technology to solve these performance issues. Flowserve will extend the warranty, upon receipt 
at the job-site, of the new retrofitted seals, The “Wavy Face” refers to the special “inverted 
wave” characteristic to the surface of the stationary sed faces. This technology has been utilized 
in tha high performanc~ compressor applications for eight years, and Flowscrve is implementing 
this design into it’s dry gas seal models (such as the 982 seal supplied). Thc seals facts arc 
larger and require additional radial space. For this job we have engineered both inner / outer 
flanges, and sleeves (all to be made from the Hastalloy C). The &parts that could be reuscd 
are the surinns The status of this retrofit, that we are aggressively expediting, is for the heavy 
Hastalloy C components to arrive in Benicia, CA shop for complete assembly aid testing on 1- 
31-98. The seals would, upon assembly and testing, immediately bc air-freighted to Hanford 

The existing control panel settings and the seal installation procedures will remain to original 
specifications. Flowserve will provide complete seal assembly prints for distribution. 

Should you have any questions or rcquire additional information, please do not hesitite to 
contact us. 

Sincerely, 
-. .- _ _  .- _. .... . -. . -I.-.-- .... _ j  _--/<i----7_ . .->:- .--.: ::-. 

. .  

nanny ~ r i c c  - dstr ict.  Manager 
‘Tim Wcgencr ’. Sales Engirieer 
Marc Hagn - Applications Engineer 

HNF-2504, REV 0 ATTACHMENT 1 PAGE2.d 
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PREOPERATIONAL TESTING POTP-007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

REVISION NO. ATTACHMENT D 

TEST PROCEDURE NO &SECTION TEST NAME 

POTP-007 INTEGRATED TEST HNF-1857, 8 27 
T E  NUMBER 

TE-003 

ORIGINATOR 

J E Dunks 0211 7/98 

1. Replace MOV-3125AK valve body with valve body from first stage drain valve (MOV-3125AJ) and 
resume testing (concurrence by Jim Collins FDNW Lead Engineer). 

IMPACT ON TESTING X HOLD FOR RESOLUTION 0 CONTINUE 

J E Dunks 0211 8/98 

2. Procure a direct replacement valve body and install it in the MOV-3125AJ position. 

ORG' DATE 

3. Verify that this rework meets original pressure testing requirements by performing a in service leak 
test. 

TEST ENGINEER DATE 

DISPOSITION AND RETEST REQUIREMENTS BY: 
J. E. Dunks 02/18/98 2,-\w4l 

DATE DATE 

RETEST COMPLETE. 

B - S  L//&b 
TEST EP~GINEER DATE 

QAE CONCURRENCE WITH DISPOSITION (if required): 

'-HFF-250<REV 0 AfiCHMENT I P A G E 2 9  
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PREOPERATIONAL TESTING POTP- 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 

HNF ~ 1857 PAGE 1 OF 1 
REVISION NO. 4_ AITACHMENT D 

TEST PROCEDURE NO &SECTION TEST NAME 

HNF-1857, POTP-007 INTEGRATED TEST 
T E NUMBER 

TE-004 

ORIGINATOR 

02/18/98 

ORG: DATE: 

DISPOSITloN VSD vendor to troubleshoot and repair. Retest to verify remote speed changes do not cause the 
drive to go into fault and shutdown. 

Vendor found drive in no motor test mode which caused the overcurrentlovervoltage problems 

IMPACT ON TESTING 13 HOLD FOR RESOLUTION XCONTINUE 

M. D. Ger n 02/18/98 

TEST ENGINEER DATE 
B . 2  

See attached Vendor report. 

DISPOSITION AND RETEST REQUIREMENTS BY: 
02/19/98 

DATE 

DATE 

DISPOSITION ACTIONS COMPLETE: 

RETEST COMPLETE: 

02/20/98 

TEST ENGINEER DATE 

HNF-2504, REV 0 
~. 
AITACHMENT I PAGES 
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FLUOR DASIEL NORTHWEST +-1+ PARSOXS 8003 * C3/26/98 THU 17:14 FAX 1 509 376 9766 

SERVICE REPORT CONTINUAYION 

curtom: 
MQIQ.0. # 

-- 
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. 63/26/98 THU 17:14 FAX 1 509 376 9766 FLUOR DANIEL NORTHWEST +++ PARSONS 

D. TEST PROCEDURE 

10. Lift the bus end of the 400A fuse away from the bus and insulate it 
momentarily from the bus with a thin piece of insulalion or paper. If it is a 
multiple inverter system, insulate the fuse bypass diode assembly from the 
bus as well. 

m004  

Close the, main breaker and allow the drive to start IJP into its 'drlve ready" 
condition. Don't forget, this will put full dc on the main dc bus, so normal 
caution must still be observed. There should not kt any red LEDs 
illuminated on the daughter boards. Check with a cc voltmeter that each 
gate lead has approximately -5V between the top NK) pins of each gate 
plug. Check that the plugs are firmly seated and that no wires have come 
adrift. 

S e k t  'PROGRAM' on the keypad and then 'PARIW and 'ENTER' and 
step down with the keys until "NO NOTOR' appears. Select *YES' and 
'ENTER' and open the'rnain breaker. Wait a few : m n d s  and reclose the 
breaker. After timeout, check that the drive is now in the 'NO MOTOR' 
mode. Go to "HAND' and 'LOCAL" and presstthe 'START' button. The 
drive should start and gating should commence as indicated by the flashing 
LEDs on the daughter boards. The drive operatin!l frequency is not 
important but at low speeds it wlll be observed that the C phase (top) and A 
phase (bottom) will appear to flash slightly different to the B phase (middle). 
This Is entirely narmai and is due to the way the signals are generated in 
this mode. 

11. If all appears correct, proceed as follows. Press the 'STOP' button and 

open the breaker. Allow enough time to discharge the dc link. I f  the motor 
can be disconnected easily, do so: if it cannot, disconnect the three leads 
connecting the inverter to the reactor in the bonorn of the unit. Spread the 

HNF-2504TREV 0- ATTACHMENT 1 PAGEW' 



FLUOR DANIEL NORTHWEST j j - 1  PARSOXS @loo5 .' . $3426/98 THU 17:15 FAX 1 509 376 9766 

output connections and isolate them from ground. If there are multiple 
inverters disconnect them all from their assoelated rf!actors, ensuring that 
they cannot touch each other. Reconnect the 400A fuse for the inverter, 
together with its bypass diode, if a multiple system. Close the breaker, 
watch the dc come up, and start the drive. With an ac voltmeter check that 
the voltages across the three output terminals are balanced. 

Switch off the drive and reconnect the next inverter :if fitted). Restart and 
check the ac voltages between similar output terminals of the two inverters. 
There should be very little difference (typically less than 1V ac). 

Repeat with each jnverter in turn until all are' running. 

Open the breaker and reconnect the output leads 0: the inverters to their 3 respective reactors. Reconnect the motor if it was disconnected. Select 
bottom frequency, close the breaker and restart, observing th6 motor 
current. If all is OK, stop the drive select 'NO MOTOR' and 'OFF," reset 
the breaker and restart the drive. 



ii-'52%REOPERATIONAL TESTING POTP - 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 PAGE 1 OF 1 

REVISION NO. 4_ AITACHMENT D 

'EST PROCEDURE NO. &SECTION 

HNF-1857, POTP-007 INTEGRATED TEST 
TEST NAME: T.E. NUMBER: 

TE-005 

31SPOSITION AND RETEST REQUIREMENTS BY 
02/20/98 

DATE 

>RIGINATOR 

02/19/98 

IRG: DATE: 

TEST ENGINEER DATE 

2AE CONCURRENCE WITH DISPOSITION (if required): 

3/24? 0 v DATE 

IMPACT ON TESTING: 0 HOLD FOR RESOLUTION CONTINUE 

0211 9/98 

DATE 
Mia?rken 
TEST ENGINEER 

HNF-2504, REV 0 ATTACHMENT \ P A G w  
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m o o 2  

T-002 P.03 F-647 

1. I N T R O D U ~ O N  

source of the high vibration levds cxpaienced when testing these urita at DOE'S 
HANFORD aite. SBPI'r analyl work included taking VfbratiOD resiings nwIloui 
locations and operating speeds, modal testing (impact tests) of the bearing housings and 
some up h n t  analyeic. 

A rOOt C4UfM U l i @ S i S  WM doMf0rthe 133776 / '777 pWpS hOrdn'r0 d e k d t l 8  thp 

2. VIBRATION READl[NGs TAlCEN AT A - P W  (1E776) 
Vibration rendings were taken at varioua locations within an opwating speed range of 
2600 RPM to 3600 RPM. With each new operating point investigoled. the system was 
given m u &  The to stab- before td&g readings. f i  OpfKating conditiona were close 
to or st Best Egiciency Po'm (BEP). 
Throughout the wiration specva obtained, synchronous 
were si@Cant wlration level8 occur. In the horizontal p b  Vibralionr pesk at 2950 
WM, in the vertical plane they peak at nwhm speed (res Encloinves I to 6). 

Syacbmnour vibmtioa rudiot,  trjuCrr on the motor iubornl b&p housing hi 
horizontal and vc6cal direction indicate a motor rirgrp pmblrm. 
In case of high lx vibrations caused by mechanical md / or hydraulic unb8hce, 
dmultarurous readin& in oyo directions perpendicular to aach ather will ahow a 90" phase 
d i e m  due to the faa that the force b rotating (with Ix). In case of an &gap problem, 
Wtaneous vibtotion readlngr WilI be ln phase, because the &gap Crcitatlon lose i s  
S t b t i O W .  
The readings taken on the motor inboard baing housiiag are pedwtly in phase, as lypid 
for M &gap problem (see Enclosure a). 

-vibration lev& maaoured on the motor ere very high fur rhia I ype of gsuipmsnt 
(WESTINGHOUSE TECO, fiame SWA, 300 HP). At 2950 RPldthe horizontal lx 
vibration levels at the motor inboard bearing housing is 0.31 ips. The motor pcdesral lx 
displacement is approximately 1 mil ptak-peak at this operating p~int. 

Modal testing of the pump bearing housing8 indicate remanu: Silxlationa at 49 &in the 
hotizontd plane (PIEX POm and at 61 Hz in thevertical plane (we section 4)- Thebe 
resonance situations are likely to incrca~ vibration amplitudes. Homer ,  the root cause 
accm~ tQ bo the hi& nciktian induced by the motor. 

(1%) is the only 

Res4Ztlt &lite element 8nwrys6% of¶ 8 sidar design i d c a e e  that naauad frequmciera in the 
Ix w o t  be excited by Mlrmaa pump operation. But it is likely tiat high excitation forces 
~ 1 2 6 u r p ;  a& the eahg / pedes& are sappbls of m i h g  those modes 

3. vI8RATION READINGS TAKEN AT &PUMP (IE777) 
The B-pump wp~mced lower vibration levels than the A-pump . Only one set of 
vibrotiorn roodingr was obtpinui. The horizontal lx d u a t i a u  at *5a outbaard bearing 
housiug at 2900 Wbf were 0.20 ips (0.47 ips ot the A-pump and, lame operating 
COnditiOnS). HNF-2507, REV 0 A-TATHMENT PAGE&> 
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4. MODALTESTXNG 
TRt bcpring hausingo of both pumps wan impact terted in o r k  to rletenniao PtTucRUpl 
natural &quenCier. The tabla below M well as Enclorplrea 7 to 10 3 how the rem& of 
these tests. 

33s impact tarts indica@ that both units or0 almost identica with rrrpsr to bearia8 
housing structural natural frequencies. 

Impact test en the pump psdestels Ihoy ~ W 8 f  frecluucies in the ti00 Hz range d y -  

5. LATERAL CaFLlCAL SPEED ANALYSIS 
Prior to dolng vibration MoIyaiP in tbc field, a damped lateral rcton5ynuniO analysis has 
been performed. The adysis indicates that no critical o p e d 8  o m -  withh the investigated 
operating speed range. The first bending mode is wdl sepmted fnim m-w spted 
and su€Eciantly damped. 
The analy~r indicates that the pump hat design integrity with reaptst 10 lateral 
rotordynamic behaviour. 

6. O ~ R P O T E ~  EXCITATION SOURCES 

/ HNF-2504, REV 0 ATTACHMENT I PAGE& 
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7. COXLUSIONS 
The drtr Eollrctdd hdkataa a motor &gap problem It,ir rkommaded to hsva tbe mdtor 
supplier inspect its equipmenr (both wits) and carnet the problem. The airgap problem- 
may originate &om ~ ~ m t  bctwceathc motor rotor and stator. 

summcuy, 
1. Bath wits (A-pump and &pump) are identicat in deaign but ahow different 

bearing homing vibrations levels. This indiam that diffemt levcls of excitation 
ibrm are acting on the pump. 

2. The motor b a r d  bwkg houaingvibtotion levels as well IB the motor pedestal 
wirdon levols are high. 

3. Simuttancoup vibration readings on the motor inboard bearing housing ia vertid 
md horizDntaf &&a are ipkasc, which point0 to a irtalionary arcitation fora 
(ach as motor &gap accitrtion) to cp u o ~  tho high atructunrI VibrPtiOnr 

4. Pump induced vibntions at Ix SynchrOMw spad (with no considarbtc 0 . 5 ~  or 2x 
fruprncv cornponenu) are upded by unbd~nea (hydraulic and I or rnechanilcal) or 
rotor bow. Both p b m m o a  rIpreoeat rota- QcCitrtion Forma *oh will r e t  
in I 90’ pharcr diffeiencc W e e n  s*mltdnmus rcadlngr in two directions 
PapmdiCuIar to eoch othw. 

levels. 
5. It is untilrely that a 3Sk8,75 MSE pump arill force a motor to vibrate at 0.3 ips 
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A-PUMP (1 E776): HORIZONTAL l x  VlBRATION 
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B Endrmn3 

A-PUMP (lE776): VERTICAL I x V t 6 ~ ~ ~ O N  

0 3300 3400 3500 
OPERATING SPEED [RPlbq 
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FLUgR-DAEEL NORTHWEST Q O O S  
c 03/10/98 TUE 12:53 FAX 1 509 376 9766 
I > vc _ _  __ __-. -- 

1-002 P 09/19 F-647 MAR 10 ' 9 8  1 1 9 1  FR0M:SULZER BINGHAM 

0-45 

0.4 

A-PUM. (lE77-): VERTICAL OVERAL 
4 

- 
- 



FLUOR DANIEL NORTHWEST l a009  ' 0 3 / 1 0 / 9 8  'TUE 1 2 : 5 4  FAX 1 5 0 9  3 7 6  9766  -'_.c:c ,_ -- - - -. 
MAR 10 '98 1 1 3 1  FR0M:SULZER BINCHAM T-002 P.10/19 F-fi4P 

AEAcHMENT I PAGE& 



?3/10/98 T U E  12:55 F A X  1 509 376 9766  DOlC i,$/,..+-. F L U O R D A N I E L  NORTHWEST 

IMR 10 ' 9 8  1 1 3 2  FR0M:SULZER BINCHAM T-002 P.11/19 F-647 

ATTACHMENT f TAGQ3,' 



HNF-2504,REV. 0 

1-002 P.12/13 F-647 

Endorun 7 

nr.: m7..  

- 
ATTACHMENT-1 PAGEa$ 



FLUJR-DANLEL KORTHWEST @ O i z  
03/10/98 TUE 12:56 FAX 1 509 376 9766 -, __  ---------- 

MR in '9s 1i:32 FROMSULZER BINCHAM T-OD2 P.13 /19  F-647 

: Endorue 8 



@013 

T-002 P.14119 F-641 



@a 014 03/10/98 TUE 12:57 FAX 1 509-_372 '3768 - _ _  FLUQR DANIEL NORTHBEST - - - 1- 

T-002 P . 1 5 4 9  F-647 MR 10 ' 9 8  11:73 FR0M:fULEER BINCHAM 

B &PUMP (1~776): MODAL IES'IWO OF PUMP OUlBOARD BEARING HOUSING 
top:PumpoutbaPldmgbarolne-Mon 

Enclosure PO 



FLUOR DANIEL,NORTHWEST BO15 03/10/98 TUE 12:58 FAX 1 509 376 9766 
C_(._.,Z - - 

T-002 P.16/19 F44T UAR 10 '98 \1:33 FR0M:SULZER BINCHAM 

ii 

HNF-2504, REV 0 ATTACHMENT I PAGE12 



FLUOR DANIEL NORTHWEST @016 
03/10/98 TUE 12:59 FAX 1 509 376 j76j _ _  - 

1-.3'*-- _. - ___ - - - - -  -- 
LlAR 10 '98 1 1 3 3  FROU:SULZER BINCHAM T-002 P.19/19 F-644 

aaubwIMI m b b  

I HNF-2504, REV 0 

e 
A~~ECHMENT I PAGES 

-6.7526-06 1 

BENDING . I / NOflIUAC 

-8-522E*01 1 

P l a n . . . . . .  .. OYZ.  S p o o d -  3.560E-03 r p m .  I;= 9.81 m / s i  
L e a d  . e * * . - -  I .  (HANFORDI 3x3r8-7J rtfE 9 S t g  
A n a t y r l r  .... 803041628, (WANFORD) 3.3.8.75 MSE 9 

LATERAL NON-L I NEAR S T A T  IC ANALYSl S 1 DATE: 04.03.3 . -  

3 x 3 x 8 . 5  MSE 9 s t g  
.... ;-.-I _....A ..... - .... .___ I I 



' HNF-2504, REV. 0 

E I G V C *  FREOUENCY LIST AND CAMPBELL D I A G R A M  

- 
ATTACHMENT \ PAGEXI 

DATE: 04.03.9.' 

0 
lD 

0 
P) 

0 

4760 5560 
R o t o r  S p e e d  C r p m 3  --- S r n c h r a n a u s  E x c ~ t s t , a n  



c 
HNF-2504, REV 0 

ATTACHMENT I PAGE- 
378 

FROM: SULZER BIN CHAM 7-009 P.19/19 F-b47 

w.4 . lida .-,. s,... . 4s6n .I. 

0. 31-4 L. 
. .  

.b 

G$+? o r b i t  w i t h  m a n .  m a j o r  s x  a ,  + U t  = a. o u t  T f / c  
H a d e  S h a p e  No. ‘1 
P u m p  S t s t . :  New 

m 

I A n a l y s i s  .... 803041633, (HAVFORD)  3~3~8.75 MSE 9 S t g  

L A T E R A L  DAMPED NATURAL F R E O U E N C [ E S  ANALYSIS 1 D A T E :  04.03.‘ 
1 

3 x 3 x 8.5 MSE 9 ‘ s t g  
I r‘ 



PREOPERATIONAL TESTING POTP- 007, CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
/ HNF ~ 1857 PAGE 1 OF 1 

REVISION NO. AllACHMENT D 

TEST PROCEDURE NO &SECTION 

HNF-1857 
T E NUMBER TEST NAME 

POTP-007 INTEGRATED TEST TE-006 

DISPOSITION. 

Write ECN to correct logic (unlatch start signal ECN 393)and wiring (starVstop inputs reversed ECN-391) at 
PCU-2 and retest that pump does not restart automatically after a local stop. 

Retest: 

ORIGINATOR 

02/19/98 1 ORG DATE 

1. 
,+,, 
2. 

Start pump P-3125A /P-3125B verify start energized and pump status " O N  are green on pump 
graphic screen and pump is running locally. 

After 6 seconds verify start energized and pump status "ON go off on pump graphic screen and 
pump continues to run locally. 

Initiate a pump stop from the VSD and verify pump stops locally and does not automatically restart. 

Operations needs to reconfigure RSVIEW so that the start energized and pump status " O N  
remain enabled. This requires the VSD run signals for both pumps to be connected to a 
spare input at PCU-2 and assigning this input to operate the RSVIEW tags for pump status. 

3. 

NOTE: 

IMPACT ON TESTING 0 HOLD FOR RESOLUTION &CONTINUE 

M D Ge ken 02/19/98 

TEST ENGINEER DATE 
@I! 

DISPOSITION ACTIONS COMPLETE: 

3 -31- 
DISPOSITION AND RETEST REQUIREMENTS BY: 
M. D. Gerken 02/20/98 

DATE 

QAE CONCURRENCE WITH DISPOSITION (if required) RETEST COMPLETE 

v& p, 3/3,/48 1 M. D:@;ken 03/27/98 - 
v -  

DATE TEST ENGINEER DATE 

' HKF-2504,RkJ 0 ATTACHMENT I PAGW- 



INF-1857, REV 0 - A :  
a )  REVISE PAGE 13, AS SHOWN ON PAGE 3 OF THIS ECN. 
b)  REVISE PAGE 14, AS SHOWN ON PAGE 4 OF THIS ECN. 

14a.Justification (mark one) 
Criteria Change [] Design Improvement [] Environmental [] FaciLity Deactivation [] 
As-Found[ ] Facilitate Const [] , Const. Errorlmission [x] Design Error/Omission [I 
14b. Justification Detaits /Imp 4-1-98 

, 

I 

ER -LMHC R1-56 
VAN KATWIJK - NHC R3-47 

A-7900-013-2 (05/96) GEF095 

’ HNF-2504. REV 0 ATTACHMENTLPAGEJZ? 

A-79M013-1 



1. ECN (use no. frqk!. I) 

Page 2 o f  4 W-058-395 ENGINEERING CHANGE NOTICE 
18. Schedule Impact (days) 17. c o s t  Impact m 6. Design 

V e r i f i c a t i o n  ENGINEERING CONSTRUCTION * 
Required 

Savings - Delay I m p r o v - r  

9. Change I.mpact Review: 

;OD100 

unctionat Design Criteria 

)perating Specification 

:riticality Specification 

:onceptual Design Report 

iquipment Spec. 

:onst. spec. 

'rocurement Spec. 

lendor Information 

IM Manual 

SARISAR 

iafety Equipment List 

ladistion Work Permit 

invironmental Impact Statement 

r n d i c a t e  t h e  r e l a t e d  documents (o the r  than  t h e  eng ineer ing  documents i d e n t i f i e d  on Side 1) 
t h a t  w i L L  be a f f e c t e d  by t h e  change desc r ibed  i n  B lock  13. En te r  t h e  a f fec ted  document number i n  BLock 20. 

SsismicIStres Analysis 

. StressIDesign Report 
[I 

Interface Control Drawing 

Calibration Procedure 

Installation Procedure 

Electric+ Circuit Schedule 

ICRS Procedure 
Proc~ss Control ManuallPlan 

Process Flow Chart 

Purchase Requisition 
[I  

Document Number Rev is ion  

!I. Approvals 
S igna tu re  

Eng. 

i 

QA uta, 
Safe ty  

Environ. 

o t h e r  

ADDITIONAL 

HNF-2504, REV. o ATTACHMENTZ P A G E J ~ ~  
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. PREOPERATIONAL TEST POTP-007. CROSS SITE TRANSFER SYSTEM INTEGRATED TEST 
HNF-1857 ' PAGE . 13 OF 1 

ISION NO. 0 - A  

Model No. 

4.13.7 Process Instrument Calibrator, with 4-20 mA signal 

Manufacturer: f3d-q Model No. ( lo 
Serial No. 1776 Calibration Date 7/9/97 
Calibration Due Date 7/9/98 &\, $.-tal ~Ju,  617-23-01 -002  

capabi 1 i ty ) . 9-v ' $//7/5) 

4.13.8 

qc (3.9 Decsdo Bbr 

Bucket. with volumetric markings on side, t o  collect oil 
drained from booster pump bearing housings 

1 
I 

w 2 / 1 7 / 9  Ma.nu&c+r: C ~ C P ~ \  nce. C. / v t ~ & } N o ,  PA-7q-3X 
5.0 PROCEDURi ScriK\ h)o. : $ 3  ~ ~ ~ k ~ & ~ o ~ ~ &  : . 5-//97- 

Csl&cAjloh %e =+e: 5/78 
5.1 Preoperational testing shall be performed using Attachment A of thls 

procedure. a 
2 6.0 ACCEPTANCE CRITERIA 

6.1 Transfer headers 3150 a 
Station were filled with water; water was circulated through them by 
the booster pumps, and the headers were vent 

TesT: Engineer 9- 
Quality Control 



. .  
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. .  

- 
PREOPERATIONAL TEST POTP-007, CROSS SITE TRANSFER SYSTEM ~ t * a L u i - . . - -  .__ 

HNF-1857 PAGE 14 OF 14 
ISION NO. 0-A 

6 . 3  The f o l l o w i n g  i n t e r l o c k s  o p e r a t e  p rope r ly :  
1-2: On high. p re s su re  shutdown o p e r a t i n g  b o o s t e r  pump. P,3125A' 

9. 

. .  or P-3125B. 
1-6: The o p e r a t i n g  boos te r  pump. P-3125A o r  P-31258 will  
shutdown : 
A) On h igh  pump bearing t empera tu re  
B) On h igh  motor winding t empera tu re  

D) On pump s e a l  f a i l u r e  
E) On low o i l  l eve l  
1-7: The pump w i l l  no t  be pe rmi t t ed  t o  o p e r a t e  i f  t h e  i n l e t  
p r e s s u r e  is lower t han  10 p s i g  
1-9: T r a n s f e r  pump P-102-SY-02A w i l l  n o t  be  pe rmi t t ed  t o  
o p e r a t e  i f  ope ra t ing  boos te r  pump i s  s h u t d o h  
1-10: Upstream t r a n s f e r  pump P-102-SY-02A w i l l  b e  shutdown i f  
i n l e t  p r e s s u r e  reaches 70 p s i g  

' 1-14: On high d i scha rge  p r e s s u r e ,  shutdown a p p r o p r i a t e  

I 
I '. 

. C.) On h igh  v i b r a t i o n  

o p e r a t i n g  pump 5f-r 
9 1-15: The boos te r  pump will no t  be  p e r m i t t e d  t o q x a w h  i f  the,  

a s s o c i a t e d  v e n t  and d r a i n  va lves  ai-e n o t  c l o s e d .  
1-20 (wi th  r e s p e c t  t o  supe rna te  1i.ne v e n t  o n l y ) ;  On h igh  
p r e s s u r e ,  shutdown t r a n s f e r  pump P-lOZ-SY-OZA. 

Tes t  Engineer fi- 
Q u a l i t y  Control 

. .  

_ .  ' -HNF-2504,REV:O AeACHMENT2 PAGE283 
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W-058 Interlock Test Listing 

IL 

01 

01 

(2/12/98) 

SYS DEVICE P&ID ALARM IL ACTION/(HW or SW) FUNCTION LOCATION TESTED COMMENTS 

SNUSLL LDE3150 403 LEAK STOP P3125A/B & 2W MPS/S SUMP LD DB PUMP RM ATPOO4//POTPOO5 9.lO(A)/lO.lO@)//I2(MPS) 

SNUSLL LDE3150 403 LEAK STOP P3125AIB & ZW MPS/S SUMP LD DB PUMP RM POTP-008 2.18 mote 5 )  

2 

01 SNUSLL LDE3150A 403 LEAK STOP P3125AB & 2W MPS/S SUMP LD DB PUMP RM POTP-000 2.31 (Note 5 )  

01 SNUSLL LDE3151 404 LEAK STOP P3125AIB & 2W MPS/S SUMP LD VS VAULT ATP004//POTP005 9.10(A)/lO.IO(B)//l2(MPS) 

01 

01 

01 

SNUSLL LDE3151 404 LEAK STOP P3125AIs & ZW MPS/S SUMP LD VS VAULT POTP-008 2.44 (Note 5 )  

2.58 (Note 5) SNUSLL LDE3151A 404 LEAK STOP P3125A/B & ZW MPS/S SUMP LD VS VAULT POTP-008 

SNUSLL LDE316OA 403 LEAK STOP P3125A/B & ZW MPS/S ENCASEMENT LD DB SWGRRM ATPOO4//POTPOO5 9.10[A)/10.10CB)//1Z~PS) 

01 

01 

01 

SNUSLL LDE316OB 403 LEAK STOP P3125A/B & 2W MPS/S ENCASEMENT LD DB SWGRRM ATPOO4//POTPOO5 9.lO(A)/lO.lO(B)//lZ(MPS) 

SNUSLL LDE316OC 403 LEAK STOP P3125A/B & 2W MPS/S ENCASEMENT LD DB SWGRRM ATPOO4//POTPOO5 9.lO(A)/lO.lO(B)//l2(MPS) 

SNUSLL LDE316OD 403 LEAK STOP P3125AB & 2W MPS/S ENCASEMENT LD DB SWGRRM ATPOO4/iPOTPOO5 9.10(A)/10.10CB~//12(MPS) 

01 

01 

01 

SNUSLL LDE3161A 404 LEAK STOP P3125AIB & 2W hlPS/S ENCASEMENT LD VS SWGRRM ATPOO4//POTPOO5 9 IO(A)/IO lO(B)//12(MPS) 

SNUSLL LDE3161B 404 LEAK STOP P3125A/B & 2W M P S / S  ENCASEMENT LD VS SWGRRM ATPOO4//POTPOO5 9.10(A)/10 IO(B)//IZ(MPS) 

SNUSLL LDE3161C 404 LEAK STOP P3125A/B & ZW MPS/S ENCASEMENTLD VS SWGRRM ATPOO4//POTPOO5 9 IO(A)/IO IO(B)//I2(MPS) 

01 
~~ 

SNUSLL LDE3161D 404 LEAK STOP P3125A/B & ZW MPS/S ENCASEMENTLD VS SWGRRM ATPOO4//f'OTPOO5 9.lO(A)/lO.lO(B)//lZ(MPS) 

01 SNUSLL LDE3162A 405 LEAK STOP P3125A/B &2W MPS/S ENCASEMENTLD CAB6241 ATP004//POTP005 9.1O(A)/lO. IO@)//IZ(MPS) 

01 

01 

02 

SNUSLL LDE3162B 405 LEAK STOP P3125A/B & 2W MPS/S ENCASEMENT LD CAB6241 ATPOO4//POTPOO5 9.lO(A)/lO.lO@)//IZ(MPS) 

SNUSLL LDEPP 405 LEAK STOP P3125AIB & 2W MPS/S LIFT STATION LD 244A LIFT STA POTP-004 9.34(A)(MPS)/lO.34(B)(MPS) 

SLL PT3168 404 P>IOPSIG SHUT DOWN P3125A OR B/S PROTECT VS HEPA VS VAULT ATPdO4//POTPOO7 9.10/10.10/~.37/3.37 

05 SLL PT3126B 404 P>OPSIG INHlB VENT VALVE OPENIS SLURRY PRESS VS VAULT POTP-004 5.0 



SHUTDOWN P-3125B/S BP BRG TEMP DB PUMP RM 

SHUTDOWN P-312SB/S BP BRG TEMP DB PUMP RM 

SHUTDOWN P3125N.S BP MOTOR TEMP DB PUMP RM 

SHUTDOWN P-3125B/S BP MOTOR TEMP DB PUMP RM 

SHUTDOWN P3125NS BP VIBRATION DB PUMP RM 

SHUTDOWN P-3125B/S BP VIBRATION DB PUMP RM 

SHUTDOWN P3125NS BP SEAL AIR DB COMP RM 

SHUTDOWNP3125NS BP SEAL AIR DB COMP RM 

SHUTDOWN P-3125B/S 

SHUTDOWN P-3125B/S 

SHUTDOWN P3125NS 

BP SEAL AIR 

BP SEAL AIR 

BP SEAL AIR 

DB COMP RM 

DB COMP RM 

DB COMP RM 

SHUTDOWN P3125NS BP SEALAIR DB COMP RM 

SHUTDOWN P-3125B/S BP SEAL AIR DB COMP RM 

SHUTDOWN P3125NS BP OIL LEVEL DB PUMP RM 

SHUTDOWN P3125NS BP OIL LEVEL DB PUMP RM 

SHUTDOWN P-3125B/S BP OIL LEVEL DB PUMP RM 

SHUTDOWN P-3125B/S BP OIL LEVEL DB PUMP RM 

SHUTDOWN P-3125BlS HAND-OFF -AUTO DB SWGR RM 

INHIBIT P3125AlS BP-A INLET P DB PUMP RM 

W-058 Interlock Test Listing (2/12/98) 3 

DEVICE I r:: 
TE3125Al 

ALARM IL ACTIONKHW I LOCATION or SW I FUNCTION TESTED COMMENTS SYS 

SLL 

IL 

06A 

06A 

06A 

06A 

068 

06B 

06C 

06C 

06C 

06C 

06D 

06D 

06D 

06D 

06D 

06D 

06D 

06D 

06E 

06E 

06E 

06E 

06X 

06X 

07 

07 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

SHUTDOWN P3125A/S I BP BRGTEMP I DB PUMP RM P2OO"F POTP-007 2.26 

TE3l25BI 400/2 3 P200"F SHUTDOWN P3125NS I BP BRG TEMP I DB PUMP RM POTP-007 2.27 SLL 

SLL 3.26 P2OO*F 

P200"F 

POTP-007 

POTP-007 SLL 3.27 

2.28 POTP-007 

POTP-007 

P175"F 

P175"F 

SLL 

SLL 3.28 

V>.6IN/S SHUTDOWN P3125NS I BP VIBRATION I DB PUMP RM POTP-007 2.29 SLL 

SLL . POTP-007 

POTP-007 . 
2.30 

3.29 SLL 

VT3125B2 1 :If 
FSH3125Al 

FSH3125A2 

V>dIN/S SHUTDOWN P-3125B/S I BP VIBRATION I DB PUMP RM POP-007 3.30 SLL 

SLL F>I ISCFH 

F>I ISCFH 

POTP-007 

POTP-007 

2 33 

2 34 SLL 

FSH3125Bl 400/3 F>I ISCFH POTP-007 3.33 SLL 

SLL 
~ 

P I  ISCFH POTP-007 3.34 

SLL PSL3125Al I 400D P< 1 lOPSlG POTP-007 2.35 

2.36 P<l IOPSIG 

P<l IOPSIG 

POTP-007 

POTP-007 

SLL 

SLL 3.35 

P<l IOPSIG SHUTDOWN P-3125B/S I BP SEAL AIR I DB COMP RM POTP-007 3.36 PSL3125B2 400/3 

LSL3125Al 400D 

SLL 

SLL LEVEL LO 

LEVEL LO 

POTP-007 

POTP-007 

2.31 

2.32 SLL LSL3125A2 I 400/2 

3.31 LEVEL LO 

LEVEL LO 

POTP-007 

POTP-007 

SLL 

SLL 3.32 

OFF SHUTDOWN P3I25NS I HAND-OFF-AUTO I DB SWGRRM POTP-007 7.2.1 SLL 

SLL OFF POTP-007 8.4.1 HS3125B 

SLL PT3125A I 403 P<IOPSIG POTP-007 2.38 

SLL PT3125B I 403 P<IOPSIG INHIBIT P-3125BlS 1 BP-BMLETP I DBPUMPRM POTP-007 3.38 



IL SYS DEVICE P&ID ALARM IL ACTION/(HW or SW) FUNCTION LOCATION TESTED COMMENTS 

08 SLL YAS841 405 RD FAJL STOP P3125AIBIS RUPT DISK MON 244A POTP-004 9.70(A)/10.7O(B) (Note I )  

08 

09 

IO 

IO 

I I  

SLL YAS842 405 RD FAIL STOP P 3125A/B/S RUPT DISK MON 

SNUSLL P3125AorB 403 RUN PIOZSYOZA PERMSVWS XFER PUMP 

SNUSLL PT3125A 403 P > 70PSIG STOP TRANSFER PUMP/S BP-A INLET P 

SNUSLL PT3125B 403 P>7OPSIG STOP TRANSFER PUMP8 BP-B INLETP 

SLL LDE3151 404 LEAK STOP P 3125A&BM SUMP LD 

244A , 

DB PUMP RM 

DB PUMP RM 

POTP-004 9.79(A)/10.79@) (Note I )  

POTP-007 2.293.25 

POTP-007 2.38 

DB PUMP RM POTP-007 3.38 

VS VAULT POTP-005 10.23/10.24 

11 

11 

11 

SLL LDE3lSI 404 LEAK STOP P3125A&BM SUMP LD VS VAULT POTP-008 2.48L2.49 (Note 5 )  

SLL LDE3151A 404 LEAK STOP P 312SA&BM SUMP LD VS VAULT POTP-008 2.62/2.63(Note 5 )  

SLL LDK3150 403 LEAK STOP P 312SA&B/H SUMP LD DB PUMP RM POTP-005 8.23/8.24 

~~ 

LEAK STOP P 3 I2SA&BW SUMP LD POTP-008 2.34/2.35(Nole 5 )  

LEAK STOP XFER PMP SY-OZA/H SUMP LD POTP-005 10.19-10.22 

~~ ~ 

LEAK STOP XFER PMP SY-02AIH SUMP LD POW-008 2.60 (Note 5 )  

LEAK STOP P102SY02A/H SUMP LD POTP-005 8.19-8.22 

LEAK STOP P102SYO2M SUMP LD POTP-008 2.2O(Note 5 )  

LEAK STOP P102SYO2M SUMP LD POTP-008 2.32.lmote 5 )  

LDE315l 404 LEAK INPUT TO 2E & 2W MPSM 

LDE315lA 404 LEAK INPUT TO 2E & 2W MPSM 

LDK3150 403 LEAK INPUT TO 2E & 2W MPSM 

LDK3150 403 LEAK INPUT TO 2E & 2W MPSM 

SUMP LD VS VAULT 

SUMP LD VS VAULT 

SUMP LD DB PUMP RM 

SUMP LD DB PUMP RM 

POTP-008 2.61(Note 5 )  

POTP-005 8.25 (Note 3) 

POTP-008 2.21(Noote 5) 

_____ ~~ 

P1250PSIG STOP P3125A/S BP-A OUTLET P DB PUMP RM 

PI250SPIG I STOP P-3125BIS BP-B OUTLET P DB PUMP RM 

W-058 Interlock Test Listing (2/ 12/98) 4 

LDK3l50 I '44: 
LDK3lSOA 

LEAK I STOP P 312SA&BW I SUMPLD DB PUMP RM 1 I 2.22/223(Note 5 )  POTP-008 

DB PUMP RM 

VS VAULT SNUSLL 

SNUSLL 

SNUSLL 

LEAK 1 STOPXFERPMPSY-O2M I SUMPLD VS VAULT POTP-008 I 2.46iNote5) 1 
VS VAULT 

DB PUMP RM 

LDE3lSIA 

LDK3150 

DB PUMP RM 

DB PUMP RM 12 I SNUSLL 

LDE3151 I 4 0 4  I LEAK I INPUTTO2E&2WMPSM I SUMPLD I VSVAUL? POTP-005 I 10.25 mote 3) 1 

I 13 I SNUSLL 

LEAK I NPUTT02E& 2W MPSM I SUMP LD I DBPUMPRM POTP-008 I 2.33iNOte5) 1 

PT3125D I :;CXn 
MOV3125AA 

14 SLL 

15 SLL *CLOSED I INHIBIT P3125A/S I BPDRAINVALVE I DBPUMPRM POTP-007 I 2.40 1 



IL SYS I DEVICE P&ID ALARM COMMENTS ILACTION/(HWorSW) FUNCTION LOCATION TESTED 

15 SLL MOV3125AB 40012 #CLOSED INHIBIT P3125A/S BP DRAIN VALVE DB PUMP RM POTP-007 2.40 

15 SLL MOV3125AC 40012 *CLOSED INHIBIT P3125NS BP DRAIN VALVE DB PUMP RM POTP-007 2.40 

BP DRAIN VALVE DB PUMP RM POTP-007 2.40 

BP DRAIN VALVE DB PUMP RM POTP-007 2.40 

BP DRAIN VALVE DB PUMP RM POTP-007 2.40 

BP VENT VALVE DB PUMP RM POTP-007 2.40 

15 SLL MOV3125BC 40012 ?CLOSED INHIBIT P-312SBlS BP DRAIN VALVE DB PUMP RM POTP-007 3.40 

15 SLL MOV3125BD 40012 *.CLOSED INHIBIT P-3125BlS BP DRAIN VALVE DB PUMP RM POTP-007 3.40 

INHIBIT P-3125B/S 

INHIBIT P-3125B/S 

INHIBIT P-3125B/S 

BP DRAIN VALVE DB PUMP RM POTP-007 3.40 

BP DRAIN VALVE DB PUMP RM POTP-007 3.40 

BP DRAM VALVE DB PUMP RM POTP-007 3.40 

15 SLL MOV3125BH 400/2 +CLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40 

15 SLL MOV3125B1 40012 #CLOSED INHIBIT P-3125B/S BP DRAIN VALVE DB PUMP RM POTP-007 3.40 

IS  SLL SOV3163 403 :CLOSED INHIBITP3125A/B/S PROCESS W DB PUMP RM POTP-007 2 40,3.40 

16 I SNL I PSH3113 I 402 I PIOPSIG ZWMPSSHUTDOWNM SYS PRESS XISYAVP POTP-005 12 34-12 37 (Note 1) 

16 

16 

16 

17 

I8 

SNL PSH3113 402 PIOPSIG 2W MPS SHUTDOWNVH SYS PRESS 241SYAVP POTP-008 2 66,2 68wote 5 )  

SNL PSH3113A 402 P>IOPSIG ZW MPS SHUTDOWNIH SYS PRESS 241SYAVP NEW NEW (Note 4) 

SNL PSH3113A 402 P>lOPSIG 2W MPS SHUTDOWNIH SYS PRESS 241SYA VP POTP-008 271,273(Note5) 

SNL ZSH3113 402 *CLOSED ZW MPS SHUTDOWNVH VALVE POSITION 24lSYA VP POTP-005 12 39-12 43 (Note 1) 

SNUSLL LlT302C-I 409 LEVEL<S STOPP3lOOA FLUSH TK LEVEL FLUSH TK POTP-001 4 3 7 4  39 

W-058 Interlock Test Listing (2/12/98) 5 

400/2 

40012 
- #CLOSED INHIBIT P3125A/S BP DRAIN VALVE I DB PUMP RM I POTP-007 I 2.40 I MOV3125AD 

SLL MOV3125AG 

#CLOSED INHIBIT P3125.46 

INHIBIT P3125AIS 400/2 #CLOSED 

40012 

40012 
- MHIBITP3125NS 

INHIBIT P3125NS 

*CLOSED 

*CLOSED 

40012 $CLOSED INHIBIT P3125NS BPDRAINVALVE I DBPUMPRM I POTP-007 I 2.40 I MOV3125AJ 

MOV3125AK 40012 

40012 
- INHIBIT P3125A/S 

INHIBIT P-3125BlS 

#CLOSED 

#CLOSED SLL I MOV3125BA 

SLL I MOV3125BB 40012 #CLOSED INHIBIT P-3125BlS ’ BPDRAINVALVE I DBPUMPRM I POTP-007 I 3.40 I 

I 15 I SLL I MOV3125BK I 40012 I #CLOSED I INHIBITP-3125BlS I BPVENTVALVE I DBPUMPRM I POTP-007 I 3.40 I 



W-058 Interlock Test Listing 

IL SYS DEVICE P&ID ALARM 

19 SNL/SLL FSL302C4A 40011 NO FLOW 

I9 SNL/SLL FSL302C4B 400/1 NO FLOW 

(2/12/98) 

IL ACTlON/(HW or SW) FUNCTION LOCATION TESTED COMMENTS 

SHUTDOWN HTR ZW FLUSH FLOW FLUSH SKID POTP-001 5.4-5.7 

SHUTDOWN HTR IW FLUSH FLOW FLUSH SKID POTP-001 5.4-5.7 

6 

19 SNL/SLL TIC302C4C 400/1 P180"F SHUTDOWNHTRZW PROCESS TEMP HI FLUSH SKID POTP-001 5.72-5 80 

19 I SNUSLL TIC302C4D 400/1 P180"F SHUTDOWNHTRUH PROCESS TEMP HI FLUSH SKID 

I 19 I SNUSLL I TIC302C4E I 400/1 I P375'F I S H U T D O W N m Z W  I SHEATH TEMP HI I FLUSH SKID I POTP-001 I 5.87-5.94 I 
POTP-001 5 26-5 34 

~~ 

19 SNUSLL TIC302C4F 400/1 P375"F SHUTDOWN HTR 1W SHEATH TEMP HI FLUSH SKID POTP-001 5.41-5.48 

20 I SNL I PT3167 I 404 P>IOPSIG SHUT DOWN XFER PUMPIS SUPER PRESS VS PUMP RM POTP-005 7.0-7.12 

20 

20 

21 

21 

SNL PT3l73 403 p> IOPSIG STOPPIO2SYOZAIS SUMP TO SUPER DB PUMP RM POTP-005 6.0-6.12 

SNL F'T3185 404 P>IOPSIG SHUT DOWN XFER PUMP/S SUPER PRESS VS PUMP RM POTP-007 2.44-2.56 

SNL PT3125E 403 P>OPSIG INHIBIT SUMP VALVES SUMP DISCHARGE DB PUMP RM POTP-005 5.8-5.14 

SNL PT3126E 404 P>OPSIG INHIBIT SUMP VALVES SUMP DISCHARGE VS PUMP RM POTP-005 4.94 14 



W-058 Interlock Test Listing (2/ 1 2/9 8) 

0 
7 

Notes: 
1 
2 

3 

Jumpers not installed at the time of the test. Testing was performed, using appropriate signals, from the connection point at the pit interface. 
LSL3 102 (Level in Tank SY-102) does not show in the current design as a control element. (Wiring was removed per project ECN W-058-339, pages 4 and 9.) However, 
the functional control of this device was tested as part of ATP-003, section 9.1, in the event that it is reinstated.. 
In accordance with design requirements, W-058 leak detection is not connected to the 200E Tank Farm Master Pump Shutdown (MPS) scheme. Interposing relays are 
provided at the 244A lift station for future connection, if desired. These relays were tested for proper action. The project is connected to the 200W MPS and this 
connection was also tested. 
Device PT3 113A is redundant to PT3 113. This device was not installed prior to the completion of testing for POTP-009. 
Redundant devices PT3 113A, LDE3 150A, and LDE3 15 1A were installed subsequent to the normal testing. POTP-008 was put in place to perform the testing of these 
devices and to retest the original instruments. 

4 
5 
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Between Bearlngs Business unlt 
Kevin M. Harold 
Product Group Manager 
2800 N.W. Front Avenue 
Portland, OR 97210-1502 
U.S.A. 
Tel. (503) 226-5354 
Fax (503) 226-5242 

Fluor Daniel Northwest Inc. 
2355 Stevens Drive 
Richland, Washington 99352-1 100 

Attn: Mr. Tony Gasperino 

Subiect : Oil Float Detectors - Revised 

Your reference: 
Our reference: IE776/777 

Date: January 20, 1998 

Dear Mr. Gasperino: 

After further review, our engineering group has revised the oil level values as follows: - Normal Oil level in bearing housing is 2.625 inches below shaft centerline 

Minimum Oil level in bearing housing (switch activation level) remains at 3.06 inches below shaft 
centerline 

We apologize for the confusion. If you have any questions, please contact our office. 

Best regards, 

“Kevin M. Harold 

c. \wind~ws\temp\le77S~.dos.  20.01.98. 14:17 

, , a l l 7  c , r n ,  n 7l ,*-- 9 ,--, e-< 
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@ NHC 
Numatec Hanford Corporation 
An SGNICogema, Inc. Company 

March 11, 1998 NHC-9852239 

Mr. R .  J .  Brown, Manager 
Technical Operat ions and P r o j e c t s  T4-08 
Lockheed Martin Hanford Corporat ion 
Post Off ice  Box 1500 
Richland, Washington 99352-1505 

Dear Mr. Brown: 

PROJECT W-058, "REPLACEMENT CROSS-SITE TRANSFER SYSTEM", BOOSTER PUMP 
STORAGE RECOMMENDATION 

Supplemental recommendations f o r  long term maintenance of t h e  Cross-Si te  
Transfer  System boos ter  pumps has  been received from Sulzer  Pumps. A copy 
of these  recommendations i s  a t t a c h e d  f o r  your information. 

The Pro jec t  recommends t h a t  Option 3 be implemented by Operations f o r  t h e  
long term maintenance/s torage o f  the subjec t  pumps. T h i s  opt ion e n t a i l s  
some pump disassembly, bu t  provides  t h e  g r e a t e s t  long term p r o t e c t i o n  of  the 
pump w i t h  t h e  l e a s t  maintenance monitor ing a c t i v i t i e s .  This  opt ion i s  a l s o  
c o n s i s t e n t  w i t h  c u r r e n t  TWRS planning  t h a t  r e f l e c t s  no s l u r r y  t r a n s f e r s  
w i t h i n  t h e  next severa l  y e a r s .  

Very t r u l y  yours ,  

/id r...r/.NL8L' 
G .  L .  Parsons, P r o j e c t  Manager 
Replacement Cross-Si te  T r a n s f e r  System 
Tank Farm Upgrade P r o j e c t s  

map . . 
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’ : SU-zER- -4 
E77611 E777 INSTRUCTION MANUAL SUPPLEMEN.T 

RECOMMENDED PROCEDURE FOR lE776llE777 
HANFORD TRANSFER HORIZONTAL MSE PUMPS 

LONG TERM MAINTENANCE FOR INSTALLED PUMPS 

WARNING Seals must have eas uurge maintained at  all times when Pump is flooded. 

This procedure outlines three (3) methods that can be used for pumps which may have long terms 
of inactivity between in operation 

 OPTION^ FULL OPERATION - (Frequency. 15-30 minute runs ejery month) 

. The purpose of this monthly run is to  circulate the oil around the bearing housing to prevent 
corrosion of metal parts: 

1) PARTIALLY CLOSE DISCHARGE VALVE 
2) START NI~ROGEN PURGE TO SEAL 

4) OPEN VENT VALVES, ENSURE PUMP IS COMPLETELY PRIMED 
5) CLOSE VENT VALVES 
6) START PUMP, BRING UP TO 2500 RPM (WITHIN 5 SECONDS) 

3) OPEN PUMP SUCTION VALVE 

7) FULLY OPEN DISCHARGE VntVE AND ENSURE PtJMF’ REACHES BEST EFFICENCY FLOW 
AND DESIGN PRESSURE 

8) OPERATEPUMPFOR 15-30 h h W T E S  

OPTION2 ‘BUMP’ OPERATION - (Frequency: Once every three (3) months or less) 

Due to discharge system pipe work not being available/operational, an alternative is to ‘bump’ 
start pump (Le. pump operates for approximately 15 seconds against fully closed discharge valve): 

1) .FULLY CLOSEDISCHARGE VALVE 

. -  
2) START NITROGEN PURGE TO SEAL . 3)1.0pmPw~noNvpLLvE- - - - . . .. . 

4) OPEN VENT VALVES, ENSURE PUMP IS COMPLETELY’PFLMD 

6) STMU PUMP, BkuNc; u1’1‘0 2500 RPM WITHIN 5 SECONDS 
N AT 2,500 RpM IS NO1 ‘l’O EXCEED 10 SECONDS, (D& TO TEMPERATIJRE 
Ib! I’\JMPk(iG) ’I I ILK S’IOP 1’UhP (COASI’ 1L)OWN TIME IS ACCEPI‘/lnLE ANI> 

DESWLE) 

TECHNICALNOTE: The main concerns with infrequent operation is moisture in the bearing 
housing, which could cause corrosion. For this reason, SBPI selected a 
synthetic oil due to: 

.Page 1 
~ .--- I ..I - - .  211 8/98 



1 E77611 E777 INSTRUCTION MANUAL SUPPLEMENT 

RECOMMENDED PROCEDURE FOR lE77611E777 
HANFORD TRANSFER HORIZONTAL MSE PUMPS 

LONG TERM:MAINTENANCE FOR INSTALLED PUMPS 

6' Does not emulsify with water 
@ Synthetic CoiTosion inhibitors iionically bond io metal surfaces 

displacing water and other contamnation's 

Synthetic oil reduces operation time to every three (3) months, although every month would 
be even more desirable Bump starting for 15 seconds (plus coast down time) will allow the 
oil rings to disperse synthetic oil throughout the bearing housing internals 

OPTION3 REMOVE BEARINGSAND SEALS - 
If the time between installation and pumping contaminants is long (>1 year) and pump is dry, 
bearing and seal removal from shaft should be considered 

Advantages 6' 
6' 

No maintenance (1 e , pump operatiodtuming not required) 
No risk of corrosion in bearing housing 

e 
The procedure is: 

1) REMOVE COUPLING, BEAF3NG HOUSINGS, COMPONENTS AND SEALS 
2) COAT BEARING AN6 HOUSMG SURFACES WITH RUST PREVEhTATIVE (SHELL ENSIS, FLUE 

DELIQUESCENT, CHEMICALLY INSERT SLICA GEL TO COMPLY WITH MIL-D-3464-D, 
TYPE 11). SEAL OFF WITH PROTECTIVE TARPAULIN 

WSlRUCTIONS. 

No. 210 OR EQUAL). ENCLOSE DESICCANT (BAGGED, NON-HALOGENATED, NON- 

3) REMOVE SEALS. STORE SEALS IN ACCORDANCE WITH SEAL W h ' V F A C T R S  

4). -PW ROTATMG ELEMENT RESTS ON STATIONARY WAR RINGS (NOTE - DO NOT TURN - -- . . . - . . . . 

5) BLANK OFF STUFFING BOX WITH WOODEN COVER AND WRAP WITH TARPAULIN TO 

6) 
I'RlXliWT J X J R Y  Oi' I~OIIT~3GN MAITRIAL 
SEhL OFlz EXI'OSLU SIIAI.'TS WI'I-1-1 'TMVAUI,LN 

e 
211 8198 

TJ;C//~X/C,?/, NOW. h i  i i x ;  rebuiitiisiai-i- u p  a ,7131'1 I k l d  Sc.rvices i~cpxsseritativc is 
recommended. It is also recommended, that ifthe storage period is 
excessive (>I year), all elastomers (in seals) and bearings should be 
replaced priorto 'contaminated' start up. 

. I  
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To 
D i s t r i b u t i o n  

Name 

From Page 1 of 1 
E.A. Pacquet - W-058 Tes t i ng  Date 03/31/98 

Text Text Only Attach./ EDT/ECN 
With All Appendix Only I MSIN I Attach. I I Only 1 

Project Title/Work Order 
Replacement Cross-Site T ran fe r  System 

R.J. Brown, LMHC T4-08 X 
W.G. Brown, LMHC T4-07 X 
J.R. C o l l i n s ,  FDNW 63-14 X 
J.E. Dunks, FDNW R3-47 X 
J.M. Dormant, NHC R3-47 X 
L.R. Ha l l ,  FDNW R3-47 X 
B.J. Harp, DOE-RL s7-54 X 
D.A. Greenaway, LMHC T4-09 X 
J. L. Henderson, FDNW 63-14 X 
O.M. Jaka, LMHC S5-12 X 
R.L. Legg, LMHC R2-50 X 
G.A Leshikar, Cogema Engineering SO-08 X 
D.R. Nunamaker, LMHC T4-07 X 
E.A. Pacquet, NHC R3-47* X 
G.L. Parsons, NHC R3-47* X 
C.R. Reichmuth, LMHC T4-07* X 
M.J. Sutey, LMHC T4-08 X 
C. van Ka tw i j k ,  NHC R3-47 X 

D.O. Dobson, LMHC R2-50 X 
M.J. Bai ley,  LMHC T4-07 X 
P r o j e c t  F i l e s  R1-29 X 

M.D. Gerken, NHC R3-47* X 

* Advance Copy 

EDT No. 623670 

ECN No. N/A 

A-6000-135 (01/93) UEF067 
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