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PURPOSE OF THE DOCUMENT

The purpose of this document is to describe how to properly test the WASP 275, with the RED and DUL tools.

RELEASE HISTORY

Version and date Nature of the modification

Version A dated on 07/01/2015 First edition

Version B dated on 15/09/2015 Assembly update for scope accessories

TABLE OF CONTENTS

1 Identification & traceability

2 Safety....occciiiis

3 Beforetesting.....cccccooeveeeinnnenn.
1o 70 A = LYo [T 0 0 T=T PR
IO A S -V (=1 A = o) o1 (=] o T= = Ui o] o PP 4
3.3 SBO preparation
I @0 010 g 1= 1o YT o= L1 T o P EPRRR 5
KRS T 0 0 K] o =T ox o PO TP TP PP PP UPPPPPPPP 5

4  SBO verification
4.1 Preliminary line resistor test

S =@l O O3 (1] T T T P O TP TP PP VPP PP PPN
4.3 SBOopentest.......cc......
4.4 SBO load test...................
5 CUP safety verification............
5.1 Preliminary CUP test........
5.2 CUP preparation...............
B 3 A D St
B4 CU S
6 PSU Test

6.1  Preliminary RED tEST..... ... ittt ettt e e e e e bbbttt e e e e e e aaeb e et e e e e e e e ab b e et e e e e e e e bbb e e e e e e e e e annneees
6.2  RED 10 CUP CONNECLION ....ciiiiiiiiiiiitiee ettt ettt ettt e e e e e e bbb et e e e e e e s aa bbb et e e e e e e asaeb b et e e e e e e anbbbeeeeeeeeannnnneees
6.3 Preliminary PSD test.........cccccceevnnininnnnn.
6.4 PSD to RED connection.............cccccenuee.
6.5 Preliminary PSU test...........ccceeevivirennee.
6.6 PSU-L to PSD connection......................
6.7 PSU to PSU connection............cccveennee.
6.8 PSUTESE cooiiiiiiiiiiiieeieeeee e
7 WASP complete teSt.....ccccovniiiieiiieiiiiiee,
7.1 PWXand Current probe.............ccuuveee.
7.2 Preliminary DUL tEST ... ... e ettt e ettt e ettt e e e oottt et e e e e e e bbbttt e e e e e e aae b e et e e e e e e e abbe et e e e e e e e nbbbeeeeeeeeeannneees

7.3 DUL to current probe connection
7.4 WASP Test

I N £ (=T O (=S {1 o [ PP PP PP PP OPPPPPRPPPRP
8.1 SUITACE DOX....tteeiieiiii ettt ettt e e o e R bt et e bt e R b et e e e b et e e e b E e e e e b et e e nr e e e nree s
8.2 CUPcable........ccooovveinnnnnn.
8.3 Measurement equipment
8.4 WASP Disassembly.........

LS I I o101 o1 1S T Yol 4o Vo [PPSO UPPTT PP

I-CUBE RESEARCH - ZI Thibaud - 30, Boulevard de Thibaud - 31104 TOULOUSE Cedex 1 - TEL +33 (5) 34 61 16 60 - FAX +33 (5) 34 61 23 00
SAS AU CAPITAL DE 1 010 000 € - RCS TOULOUSE : 513 104 811

Ce document est la propriété de I-Cube Research ; il ne peut étre ni communiqué a des tiers, ni reproduit sans I’autorisation préalable écrite de I-Cube Research.
This document is the exclusive property of I-Cube Research ; it mustn’t be communicated to third parties or reproduced without written authorization from I-Cube Research.

Date : 15/09/2015 Page 1 of 28




Q MAINTENANCE INSTRUCTION
u INI0026B_WASP275
BLUESPARK Operational check

1 IDENTIFICATION & TRACEABILITY

Record the serial number of the assets in the "Manual Measurements" popup of the software WASP 275 Test BSE v1.2.

Manual Measurements
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Figure 1: Popup window for manual measurements

2 SAFETY

Electrical Hazard

The assets may contain electrical energy. Follow instruction INIO004 to prevent risk.
If this procedure is not followed exactly as indicated, it may cause damages to the
equipment and/or harm the operator.

Do not try to perform maintenance on any section when it is mechanically or electrically
connected to another section or power source.

0' The asset must be stored with its caps on the tool. Do not attempt to handle a PSU
- without caps until the asset has been de-energized as per INIO004.

After each operation, the PSU must be shorted out to ensure it is de-energized.

Mechanical Hazard

Assets are heavy and should be handled with care. Use available handling tools to
reduce physical strain.

Ensure a safe zone is defined for the duration of all testing.

3 BEFORE TESTING

3.1 Requirements

3.1.1 Related documents

e INIO004 Safety instruction

3.1.2 Spare parts

No spare parts are required to achieve operations
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3.1.3 Tools

3.1.3.1 Electrical tools

e Safety - Common test box ~ DCT0037B for detail e WASP 275 test box DCTO0038B for detail
e  Surface box DCTO0018B for detail e  Computer with software (WASP Test BSE v1.2,
NIMAX v9)
3.1.3.2 Mechanical tools
e Field tool box DCTO0040B for detail e 6 Tool stands
3.1.4 Consumable products
e Grease Chemsearch Thread Eze Ultra (must meet e Lint-free cloth

or exceed ISO-L-XBDGAO/1)

e  Ethylic alcohol
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3.2 Safety Box preparation

e Prepare the HV measurement tool from the Safety box, as per INI0004
e Check the HV gloves as per INI0004

3.2.1 HYV sticks preparation

Extend the sticks (MP0O000001000-A) | Insert the ground clamp | Tighten the HV cable (IA9690003000-B) to
by pressing the button while pulling | (MPO0O00004000-A) and the discharge | the ground clamp.

the sections out. resistor (IA9190001000-A) in the sticks.

Using an ohmmeter, measure the
resistance between the discharge
resistor's pin and ground clamp. The
expected value is between 3600 and
4400 Q.
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3.3 SBO preparation

e Open the SBO front cover.
e Connect the AC INPUT cable and the USB cable (do not turn on the power supply) as per Figure 2.

AC INPUT 2380, DC OuTPUT

P s ] V+ v

SPARK

Figure 2

e Connect the USB cable from the SBO to the computer.
e Ensure the SBO is properly grounded through the electrical outlet or via the yellow ground output on the front of the
SBO (the yellow/green ground wire must be connected to the housing of the CUP).

3.4 Communication verification

The power supply of the SBO can be powered off during this verification.
Only one SBO maximum must be connected to the computer in order to prevent communication errors.

e Launch the NIMAX software on the computer. Click on “peripherals & interfaces”. Both NI USB6008 (SBO) and
Picoscope connections must be present, as per Figure 3

[P ——r —

Figure 3

e Do not close the NIMAX software, just minimize the window to proceed with tests.
Note: this may not apply with Windows 8 OS. Picoscope connection may appear as "LPTx" in the serial & parallel sub.

3.5 Firstinspection

Look at the general status of the assets
e Are there bumps, flat spots or burrs on the housings.

e Look for oil leakage at each end of the PSUs. No oil should be present.
e Are there parts missing (screws, pins, coupler, cap)

Report any issue into the comment area of the software as per Figure 4.

Version

v11-07/04/2015

During Test Observation

Report any issue of first inspection here

QUIT PROGRAM

Figure 4
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4 SBO VERIFICATION

4.1 Preliminary line resistor test

e Using the ohmmeter, measure the resistance between the connectors of the line resistor (Figure 5). The expected

value

is between 95 and 105 Q.

Figure 5

e Record the value in the "Manual Meas." popup of the software (Figure 1). If the value is out of range (red spot), consult
troubleshooting section or a supervisor.

4.2 SBO CC test

e Launch the software WASP 275 TEST BSE on the computer.
e  Fill the parameters of the test as per Figure 6:

o

O O O O

HV Probe/RED Coefficient (default 1860)
Path for the report files

Name for the test

Operator

Any helpful information (assets SN will be entered later)
aNt\NASPwsr-NT

PICO & SBO Connes

PICOSCOPE CONNECTED
PICO Seate
HIUSB-6008 Devl CONNECTED

SO State

HV Probe Coefficent |
—— g
100 1600 1900 2000

PARAMETERS

Fath Save

CiManip - |

START ABORT TEST

Figure 6
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e Install a shunt between the V+ output and the V- output of the SBO, as per Figure 7 & Figure 8

DC OUTPUT

GN

© " EE2000002000-A
Figure 7 Figure 8

e Confirm the area is clear of all personnel and all the connections are sound.

115-230 VAC — 50-60 Hz
grounded

<

Shunt

e Enable the SBO output by pressing the MAIN button (green light=on).
e Select the SBO CC test as per Figure 9 and then press the LAUNCH button.

On the right of the window, you can check the status of the operations during the tests.

Fichir Etion Exécution Outis Fenéte  Ade

SETTNGS | resu |

[ T <—— Status of the process
Wl W e

WG e EEes

Figure 9

e The SBO CC test is progressing (~10 seconds). The expected values are:
o Voltage 0-0.5V
o Current2.5-2.8 A

Figure 10
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e  Green spot will confirm that the test is passed (Figure 11)

|Waitir|g Test

| I se0-cc N o s

B sio-om . s
| | EEre

Figure 11

e In any case, disable the SBO output by pressing the MAIN button (light off).
e Remove the shunt between the V+ output and the V- output of the SBO.
e |f the values are out of range (red spot), consult troubleshooting section or a supervisor.

4.3 SBO open test

e Ensure the SBO outputs have no connection as per Figure 12.

DC OUTPUT

® @ °

V+ V- GND

Figure 12
e Confirm the area is clear of all personnel.
115-230 VAC - 50-60 Hz
== grounded
Openloop

e Enable the SBO output by pressing the MAIN button (green light=on).
e Select the SBO Open test in the software and then press the LAUNCH button
o The SBO Open test is progressing (~10 seconds). The expected values are:
o Voltage 490-510 V
o Current0-0.1 A

Figure 13

e  Green spot will confirm that the test is passed (Figure 14)

IWaiting Test

J I ss0-cc e

(w0 gy Ews
N se0 - Loso

Figure 14

e Inany case, disable the SBO output by pressing the MAIN button (light off).
e |f the values are out of range (red spot), consult troubleshooting section or a supervisor.
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4.4 SBO load test

e Connect the banana plugs of the line resistor to the SBO as per Figure 15.

R dbbobd e ]

= OUTPUT
S IN%@IJ
1111 SPARK ND

Figure 15

e Confirm the area is clear of all personnel and all the connections are sound.

115-230 VAC — 50-60 Hz
grounded

e
Line

resistor 500vDC

e Enable the SBO output by pressing the MAIN button (green light=on).
e Select the SBO Load test in the software and then press the LAUNCH button
e The SBO Load test is progressing (~10 seconds). The expected values are:
o Voltage 250-270 V
o Current2.5-2.8 A

Figur 16

e In any case, disable the SBO output by pressing the MAIN button (light off).
e  Green spot will confirm that the test is passed (Figure 17)

IWaiting Test

J I se0-cc e

(w0 gy Ews
| Tl 80 - Load

Figure 17
e Disconnect the resistor's connectors from the SBO.

If one of the tests fails (red spot), consult troubleshooting section or a supervisor.
Remove the power cable from the SBO and store it in a secure place before any
operation

ACINPUT SaRG a2C OUTPUT N

SPARK

T Store the power cable
in a secure place

Figure 18
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5 CUP SAFETY VERIFICATION

5.1 Preliminary CUP test

e Place the CUP on 2 tool stands.
e Remove the lower cap of the asset (Figure 19)

Unscrew the lower cap

Figure 19

e Using the onmmeter, measure the resistance between the output pin and the housing (Figure 20). The expected value
is between 5 and 7 kQ.

#igure 20

e Check the presence and the status of the electrical contact inside the lower cap (Figure 21). If it's not correct, replace
it. Install only a clean lower cap on the CUP.

Figure 21
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5.2 CUP preparation

On the CUP, remove the upper | Place a ground clamp | Hand tighten the Tl test connector (IA9390005000-A)
cap only. (ML0100005000-A) around the | to the CUP.

CUP and hold the grounding
braid (EE2000007100-A).

Clamp MP0000004000-A

Connect the cable to the connector. Fix the grounding braid to the building ground (screws
and washers, clamps...). Ensure there's no paint or
corrosion. Limit the length of the braid to 4 meters
maximum.

e Connect the red banana of the cable in the V+ output and the black banana in the V- output.

Figure 22
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5.3 ASD test

e Confirm the area is clear of all personnel, all the connections are sound, and the lower tool cap is installed on the CUP.

D | TI TEST CONNECTOR

115-230 VAC — 50-60 Hz
grounded

Male cap

Grounding braid EE2000007100-A

IA9390005000-C

Grounding clamp ML0100005000-A

! Male cap

»—
e

IA0130001200-D

USB cable» Computer EES000012000-A
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e Enable the SBO output by pressing the MAIN button (green light=on).
e Select the ASD test as per Figure 23, and then press the LAUNCH button.

1580 - CC [
(1 5BO - Open LALBCH
| _15BO - Load :
P oa0 ABORT
@) ol
IPSU r
I WASP Clear All Results
Figure 23

e A warning popup will appear as per Figure 24.
T5) NI WASP test - Popup CUi = 2=

Lower Cap Installed ?

YES NO

Figure 24

e By staying between 1 and 2 meters away from the CU, you should be able to hear the ASD relay switching every 2
seconds.

I\ Electrical hazard. Always keep the safety distance from the asset.

e  After 30 seconds, the test will stop and a popup will appear as per Figure 25.

Do you hear the relay switching?

| Yes 1 | nNO |

o

Figure 25

o Disable the SBO output by pressing the MAIN button (light off).

If the test fails, consult troubleshooting section or a supervisor.
Remove the power cable from the SBO and store it in a secure place before any
operation

2 UTPuT

Store the power cable
in a secure place

Figure 26
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5.4 CuUtest

e Confirm the area is clear of all personnel, all the connections are sound, and the lower tool cap is installed on the CUP.

D | TI TEST CONNECTOR

115-230 VAC — 50-60 Hz
grounded

Male cap

Grounding braid EE2000007100-A

IA9390005000-C

Grounding clamp ML0100005000-A

! Male cap

»—
e

IA0130001200-D

USB cable» Computer EES000012000-A

e Enable the SBO output by pressing the MAIN button (green light=on).
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e Select the CU test as per Figure 27, and then press the LAUNCH button.
_1SBO-CC f
_/SBO - Open HAUNCH
| SBO - Load _
L1 ASD ABORT
m— 0 U
1 PSU f
 wasp Clear All Results
Figure 27

e A warning popup will appear as per Figure 28.
73] NI WASP test - Popup CUi ]

Lower Cap Installed ?

YES NO

Figure 28

e By validating the popup, the CU test is progressing (~10 seconds).
e  Green spot will confirm that the test is passed (Figure 29)

IWaiting Test
I se0-cc [ eso s

Al so-oen g MM
| Tl 80 - Load

Figure 29

e Inany case, disable the SBO output by pressing the MAIN button (light off).

If the test fails (red spot), consult troubleshooting section or a supervisor.
Remove the power cable from the SBO and store it in a secure place before any
operation

a2C UTPUTY

Store the power cable
in a secure place

Figure 30
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6 PSUTEST

6.1 Preliminary RED test

e Plug the red dolphin clip of the Megohmmeter on the output pin of the device.
e  Plug the black dolphin clip of the Megohmmeter on the housing.

/"\ Electrical hazard. Ensure no one is in contact /around the device and the work space.

e  Turn on the Megohmmeter and place on the 1000V scale. Press the measure button until the display is stabilized.
£ T R

Figure 31

e The expected value is between 951 and 1051 MQ
e Turn off and remove Megohmmeter clamps.

6.2 RED to CUP connection
e Connect the RED to the CUP paying attention to the key orientation.

e

Screw them together using the | Connect the RED's to the "V" probe of the SBO
pin wrench 275 on the bronze
collar
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6.3 Preliminary PSD test

e Remove both caps of the asset.

e  Plug the red dolphin clip of the Megohmmeter on the output pin of the device.

e  Plug the black dolphin clip of the Megohmmeter on the housing.

/\\ Electrical hazard. Ensure no one is in contact /around the device and the work space.

e  Turn on the Megohmmeter and place on the 1000V scale. Press the measure button until the display is stabilized.
The expected value is between 63 and 70 MQ

Figure 32

e  Turn off and remove Megohmmeter clamps.

e Record the value in the "Manual Meas." popup of the software. If the value is out of range (red spot), consult
troubleshooting section or a supervisor.

e Using a standard ohmmeter, check the continuity across the device. The expected value must be <0.5 Q

e
»
I3

Figure 33
e Record the value in the "Manual Meas." popup of the software. If the value is out of range (red spot), consult

troubleshooting section or a supervisor.

6.4 PSD to RED connection

e Connect the PSD to the RED paying attention to the key orientation.
e  Screw them together using the pin wrench 275 on the bronze collar as per Figure 34.

Figure 34
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6.5 Preliminary PSU test

Thre are twi proceed with the 2 "S" PSUs.

!

0 versions of PSU for each WASP. Start with one "L" PSU, and then

M‘."l simp

=L
Using the sticks to short-circuit the | Using HV gloves, connect the HV | Use the HV probe from the multimeter to
asset. probe’s ground dolphin to the PSU | confirm the absence of voltage at the
housing. pin.

e Using a multimeter, measure the capacitance of the device between the pin and the housing as per Figure 35.
The expected value is between 770 and 830 nF.

Figure 35

e Record the value in the "Manual Meas." popup of the software. If the value is out of range (red spot), consult
troubleshooting section or a supervisor.
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6.6 PSU-L to PSD connection

e Connect the PSU-L and the PSD paying attention to the key orientation.
e  Screw them together using the pin wrench 275 on the bronze collar as per Figure 36.

Figure 36

6.7 PSU to PSU connection

e  Check the first PSU-S as per chapter 6.5.
e Connect the PSU-S with the PSU-L.
e Repeat this operation for the second PSU-S.

e Connect a female test plug without HV cable to the third PSU as per Figure 37.
.,

Figure 37
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6.8 PSU Test

e Verify all the connections are secure and that the area is clear of all personnel.

115-230 VAC — 50-60 Hz
grounded

Female
plug

Doy | TI TEST CONNECTOR

Grounding braid

I Grounding clamp

a Female test plug

|I| RED » Probe V
»—
e

USB cable» Computer

N—7

e Enable the SBO output by pressing the MAIN button (green light=on).
e Select the PSU test in the software, and then press the LAUNCH button.
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e A warning popup will appear as per Figure 38.
= NJWASPtast-PoprSU.vig‘ =)
Test Plug Installed ?

YES ‘ NO

J

Figure 38

e By validating the popup, the PSU test is progressing (~65 seconds). High and low voltage boundaries of the CU are
checked, as well as discharge time into the PSD, and PSUs status (abnormal load time).
e  Green spot will confirm that the test is passed (Figure 39)

IWaiting Test
[ I se0-cc a0 [ e

Alwo-e g e
|l 550 - Losd

Figure 39
e In any case, disable the SBO output by pressing the MAIN button (light off).

If the test fails (red spot), consult troubleshooting section or a supervisor.
Remove the power cable from the SBO and store it in a secure place before any
operation

Store the power cable
in a secure place

v+ V-

Figure 40
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7 WASP COMPLETE TEST

7.1 PWX and Current probe

e  Unplug the Female test plug from the PSU
-

Figure 41

=l L

Using the sticks to short-circuit the | Using HV gloves, connect the HV | Use the HV probe from the multimeter to
asset. probe’s ground dolphin to the PSU | confirm the absence of voltage at the pin.
housing.

Remove both caps from the PWX. Connect the Current probe 275
Connect the PWX to the PSU. (IA9330003200-C) to the PWX.
Connect the BNC to the "I" probe on the SBO.
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7.2 Preliminary DUL test

e Remove the cap of the asset.
e Using a multimeter, measure the resistance of the DUL between the pin and the body as per Figure 42.
The expected value must be <1 Q.

Figure 42
e Record the value in the "Manual Meas." popup of the software. If the value is out of range (red spot), consult
troubleshooting section or a supervisor.

7.3 DUL to current probe connection

e Connect the DUL to the current probe paying attention to the key orientation.
e  Screw them together using the pin wrench 275 on the bronze collar as per Figure 43.

Figure 43
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7.4 WASP Test

Do not proceed to more than 100 shots (one complete test) without cooling down the DUL. After every complete test
(100 shots), the DUL must cool down for 30 minutes at ambient temperature (45 °C maximum) before using it again.

e Verify all the connections are secure and that the area is clear of all personnel.

115-230 VAC —50-60 Hz
grounded

Current probe  Dummy Load

A\

\\
\ Buildin d
\ g groun
\ /

-

) \ ‘_‘\\k\,

Dy | TI TEST CONNECTOR

ARy
e IA9390005000-C

_—— Grounding braid EE2000007000-A
e USB cable» Computer EES000012000-A
I Grounding clamp ML0100005000-A

RED » Probe V SeeSSS Saammml  1A9239001000-B

IA9230003200-C

DUmmy Load 1A9330002000-B

5_) Current probe » Probe |
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e  Select the WASP test in the software, and then press the LAUNCH button.

e Enable the SBO output by pressing the MAIN button (green light=on). The WASP test is progressing (~7 minutes).

e  Green spot will confirm that the test is passed (Figure 44)

IWaiting Test
I ].SDEI-CE i.m I I.PSU

VI 530 - Open [/ v [ wese
| /I B0 - Load

Figure 44
e In any case, disable the SBO output by pressing the MAIN button (light off)

If the test fails (red spot), consult troubleshooting section or a supervisor.
Remove the power cable from the SBO and store it in a secure place before any
operation

ACINPUT SERG  a2C OUTPUTIN

k

— Store the power cable
in a secure place

SPARK

Figure 45

e Press the QUIT PROGRAM button in the software. This will save the report file in the path mentioned above.

e  Switch off the power supply.
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8 AFTER TESTING

8.1 Surface box

e Verify that the power supply is powered off.

e Disconnect the SBO from the main power.

e Remove the power supply cable from the SBO.

e Disconnect the cable between SBO and CUP (let the cable on the CUP).
¢ Remove the USB cable between SBO and computer.

e  Store the cables into the SBO and lock the covers.

8.2 CUP cable

e Disconnect the power cable from the top of the CUP
e Install the cap on the CUP
e  Store the cable into the Safety-Common box.

8.3 Measurement equipment

e Disconnect the BNC cables from the SBO, RED and Current Probe
e  Store the BNC cables into the Safety-Common box.
e  Store the Megohmeter into the Field Tool Box

8.4 WASP Disassembly

e  After checking its outside temperature make it handleable, remove the DUL from the WASP. Install its cap and store in
the WASP 275 Test Box.

e Remove the current probe. Install a cap on the BNC plug (Figure 46) and store in the WASP 275 Test Box.

Install cap

Figure 46

e Remove the PWX from the WASP.
e Install the caps on the PWX and store the asset.
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3

Use the sticks to short-circuit the PSU Using HV gloves, connect the HV | Use the HV probe from the multimeter to
probe’s ground clip to the housing of | confirm the absence of voltage into the
the PSU PSU

e Install a male cap on the PSU
e Disconnect the asset
e Install a female cap on the PSU and store the asset.

Do not install directly a male cap on the upper asset, use the sticks to short circuit the PSU as described
above.

e When all the PSUs are stored, install a male cap on the PSD.

e Disconnect the PSD. Install a female cap on the PSD and store the asset.
e Install a male cap on the RED.

e Disconnect the RED. Install a female cap on the RED and store the asset.
e Install a male cap on the CUP, remove ground cables and store the asset
e Dismount the sticks and store them in the Safety-Common Box.
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9 TROUBLESHOOTING
Problem Possible cause Solution
The test doesn't run Power supply is not running Press the MAIN button
g SBO CC test fails The shunt cable is out of order Replace shunt
5 Failure of the power supply Replace SBO
f,'ﬂ SBO open test fails Failure of the power supply Replace SBO
CU BT test fails Failure of the power supply Replace SBO
g ASD test fails The relay of the ASD is out of order Replace CUP
é CU BT test fails The CUP is out of order Replace CUP
PSU test fails Communication problem with SBO Check USB cable and shielding.
% | PSU test fails The probe is not connected Verify RED's connectivity
(]
5 PSU test fails The PSD is out of order Replace PSD
P 'PSU test fails a PSU is out of order Replace the upper PSU first.
Short circuit every PSU!
WASP test fails PWX is set too high Try with an PWX set for ambient
- temperatures
[%]
f WASP test fails voltage output is out of range PWX's setting is incorrect
2 WASP test fails a PSU is out of order Replace the upper PSU first.
= Short circuit every PSU!

WASP test fails

poor stability of the PWX

Change PWX
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