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Testing Procedure
ESI ing Procedurs

1 Introduction

This document describes step by step the testing procedure for the MPS (Machine
Protection System). The goal is to execute, in the proper way, each item reported in
the testLogMPS_FG660_504_xxxxxxxx.pdf file table and this document gives the
instruction to do it.

NOTE!!l: Before starting the test, please pay attention to the Electrostatic Discharge
Protection (ESD) equipment.

e Be sure that your Device Under Test (DUT) lays always over a dissipative work
surface.
e Don't forget to connect yourself to ground through the Wrist Strap device.

Your testing area should look like the picture below.
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Figure 1: Testing area
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2 Step description

The MPS card has to be tested in cooperation with a working standard ACU

system (MFU, ICM and ADC).

The testing procedure is divide in two steps:

1) MPS in standalone.

2) MPS and the latest Optic extension module version
(FG660_13x_Opto_Extensionmodule) in cascade.

In both cases the cards are connected to the ICM on X28 connector.

2.1 Visual Inspection

e Check if all the components are mounted in the right position taking
care of the connectors X1 and X2 (sometimes they can be mounted
mirrored).

Check for tomb stones and missing parts.

e Check if the PCB surface is clean (no extra soldering materials or burnt
areqs).

e Check if the PCB is straight: the maximum accepted bending can be
calculated with the following formula:

o (MaxDeviation/PCB_lenght) *100 <0.75

e Checkif the PCB edges are decent in shape.
e Checkif all the labels on the PCB are printed and readable.

2.2 MPS in standalone

e Connectthe MPS card to the ICM X28 connector as shown in the picture
below.
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e Connect to X3 a multi-meter set in DC mode and remove all the plastic
covers from the optical outputs (X4, X5 and D3).
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e Turn the ACU system on and wait fill the booting is over. After that, press
the reset button on the MFU.

e Checkif Hl and H2 are on. If even one of them is not on, it means there
is a power supply issue on the board.
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In case the power supply is working properly and there is any interlock
triggered (so no trip-line pulled), H3 should be on, all the optical outputs
should “shine on” and on the multimeter 5V +/- 5% should be displayed.

e Push the furn on button on the MFU.
e Assoon as the system is on, trigger an interlock on the ICM.

Doing that, the trip-line should be pulled, the TFT screen should be red and
H3 on the MPS board should be off as well as the MPS optical outputs.

In this case the multimeter should measure almost zero volts.
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e Restore the interlock and push the reset button.
e Push the on button on the MFU and as soon as the system is on,
disconnect the cable between the ICM and the MPS card.

The consequent action to that is a system switched off and a trip-line pulled.
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2.3 MPS in cascade

e Connectthe MPS card to the ICM X28 connector as shown in the picture
below.

& 1 2 3 “Disable

i
0
<

Py Aun B

Pun  Pwsr Awe  Aws e = Lvacsa b PPIES  PHUPPNES PHICERD

» FALIANES.  PLSFINES P P E FHLPPNES A58 L
=4 T

e Open PCA and check the optic extension interlocks on the ICM interlock
tab. They have to be monitored and not masked as shown in the picture

below.
*Interlock und Control Module Ver Il V7.4 - USI Me.:03 - Module Mo.:01 - HW:03.00: 01.01.2017 - PA:07.04.00: 18.12.2020
Environment data Interlock corfiguration ' Controller configuration US| highspeed corfiguration  Waterflow corfiguration Datalogger SFICH1 SPICHZ SFICH3 SPIC
BitNr.  Interiock name Interiock type Fiter R FilterC Adj.Trsh MeasTrs JSst  JAct  MskP MzkM Mode [P kM T1 T2 T2 T4 DigF «
BIT:21 |Electrical Interlock D4 Digitzl electrical gmmed (capture capturs [nomal 10K PRV Dis A
BIT:22 [Blectrical Interlock 05 Digitzl electrical pmed (capture [capture [nommal OK | | Dis
BIT:23 |Electrical Interlock D5 Digitzl electrical gmmed (capture capturs [nommal K | | v || BE
BIT:24 [Blectrical Interlock 07 Digital electrical pmed (cspture capture nomal OK | | v || BE
BIT:23 [Electrical Interlock 08 Digitzl electrical @med (capture [capture [nommal K | | v || v BS
BIT:26 |Electrical Interlock 09 Digitzl electrical gmmed (capture capturs [nommal 10K Wlw | v Dis
BIT:27 |Electrical Interack 10 Digital electrical ammed rmal jOK 0K |y | v | v | v BB
BIT:28 WatarFlow 01 [Pulsed water 10, Q0¥ min oK
BIT:23 |WaterFlow (02 Pulsed water 10, 00U min (D, 10K
BIT:30 |USI_Highspeed Digitel software oK
e |EITE
BIT:32 sion Optical Inte: 0 armed  @mmed pdiipd | o [ [ o | &
BIT:32 [Extension Optical Interlock 02 Digital optical prmed @mmed (capture capture nommal [IpdIlpEN o | o | o | W
BIT:34 |Extension Optical Interlock 03 Digital optical prmed @mmed (capture capture nommal [PAEPEY L [ o | | W
BIT:253 |[Extensi W igh W
nsion Optical Interlock 04 Digital optical rmed @mmed (capturs capture (nonmzl (Tipd [Topd v |v|w
BIT:26 | This interock bitis not used.
BIT:37 | This interlock bit is not used.
BIT:28 | This interlock bit is not used.
BIT:2% | This interlock bit is not used. L

e Check on the opftical extension module that the jumpers JP1 to JP4 are
in Disabled position.
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e Turn the system on and check, in the optic extension module, if Hé6 to H?
and H13 are on.
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e Checkin PCA, on the ICM environment tab, if the optic extension
module serial number is detected.
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*Interlock und Control Module Verll V7.4 - US| No.:03 - Module Mo.:01 - HW:03.00: 01.01.2017 - FW:07.04.00: 18.12.2020

Environment data  Intedock configuration  Controller configuration US| highspeed configuration  Waterflow configuration Datalogger SPICH1  SPICH

EEE

L rppoepens o
§ g a|D|grtaIpowersuppIies | Analog power supplies i
[+12V] 121V [+33V] 333V [5720v | 1213V [-120v | 12,16V ‘ |Te'£$£
*;E [+25V| 243V [s50v | 493V [«275v | 274V
s - 36T 0,0°C
P e e e [ore
E 5 o = T:D_' S ?:555:: :B:EEE
[y [y i oo

Module Temperatures —

Read Temperature
Thresholds

‘Write Temperature
Thresholds

Add Temperature
Threshalds to
parameters

Add ICMIII corfiguration
to parameters

Refreshing values

Comparators

Comparator Comparator || Comparator || Comparator (| Comparator

03 05
CH1 CH2 CH4

Adpos.threshold | 0,00V | 0,00V | 0,00v | 000V | 000V
Ad.neg threshod | 0,00V | 0,00V | 0,00V | 0,00V
esretcte - [EG0V 000V (6002 006V | 0017
Fleredvotage [0/00V 10,00V 10,00V 0,00V | 010V feausn\ cmsw
Readmodules/n | 13D70719 | 13DSACC1 | OESAB034 | 13DS5E58 | 10B4BBOOJ 1AC5280E | 1ESA4F3
Exp.modules/n | 13D70719 || 13DSACCT || 0E3A3034 || 13D55E58 | | 10B4BB00 \ 1AC5280E Jf 1E5AB4F3

| Migrate read module s/n into expected module su |

e Trigger an interlock on the ICM and check if the MPS board behavior is
the same shown in the stand alone test performed above.

e Restore the interlock and furn the system on.

¢ Move the JP1 jumper on the optic extension module from Disable to
Active without any input signal on D1.

As consequent action, the system should turn off and the relative interlock
should be displayed on the TFT.

e Replace JP1 to Disable, turn the system on and repeat the last test
above for the other 3 jumpers.
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e Mask the optic extension interlocks in PCA.

*Interlock und Centrol Module Verlll V7.4 - USI No.:03 - Module Mo.:01 - HW:03.00: 01.01.2017 - FW:07.04.00 : 18.12.2020

Environment data  Interock corfiguration  Controller configuration US| highspeed corfiguration  Waterflow configuration  Datalogger  SPICH1 SPICHZ  SPICH3 SPICH

BitMr.  Interiock name Interlock type Fiter R FilterC Adj.Trsh MeasTrs JSst  JAct  MskP MzkM Mode [P IkM T1 T2 T2 T4 DigF «
BIT:21 |Blectrical Interlock 04 Digital electriczl Ermed @Emmed [capturs capturs nommal DK (0K W DE |
BIT:22 |Electrical Interlock 05 Digitzl electriczl rmed aomed  (capture fcapturs nomal 0K OK | o | Dis
BIT:23 |Blectrical Interlock D6 Digital electrical prmed @nmed [capture capture nomal DK 0K | o | w | @ | o B
BIT:24 [Blectrical Interlock 07 Digital electriczl Ermed @Emmed [capturs capturs nommal DK (0K ww | vy Dis.
BIT:25 |Electrical Interlock 08 Digitzl electriczl prmed [@mmed  (capture icapturs nomal DK 0K | o | @ | | w B
BIT:26 |Blectrical Interlock 09 Digital electrical prmed @mmed [capture capture (nomal DK 0K | o | w | @ | o B
BIT:27 |Blectrical Interlock 10 Digital electriczl Ermad  Ermed sormal (0K 10K Vv ||y Dis.
BIT:28 |WaterFlow 01 [Pulsed water 10, 00min [0, 20Lmin al [OK [OK
BIT:28 WaterFlow 02 [Pulsed water 10, 00Vimin [0, 00Vmin 3l (DK DK
BIT:30 |USI_Highspesed Digital software @l (0K 0K

— BIT:21 | This interlock bit is not used.
BIT:32 [Extension Optical Interock 01 Digit=l optical e o || w|w|v
BIT:33 |Extension Optical Interlock 02 Digital optical oK OK | || vl
BIT:34 |Extansion Optical Interlock 03 Digital optical oK oK | v w|v

—— BIT:35 [Extension Optical Interiock 04 Digital optica mal IO 10K | | v | W | v
BIT:38 | This interlock bit is not used.
BIT:27 | This interlock bit is not used.
BIT:38 |This interlock bit is not used.
BIT:33 | This interlock bit is not used. W

e Turn the system on (JP1 to JP4 on the optic extension module have to
be placed to Disable).
e Place JP1 to Active without any signal in input to D1.

As consequent action the system should turn off, the trip-line has to be
pulled and the TFT screen has to be yellow.

e Place back JP1 to Disable, push the reset button, turn again the system
on and repeat the test above for the other three jumpers.
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24 Check QR codes and print out label:

The MPS board should be already equipped by the PCB manufacturer with some QR
code stickers. Read them with a scanner and report the value on the test log file
(generated on the next step).

If all the test cases above were successfully executed, print out one additional sticker
(labels) with date and tester name.

[OFT 40}
TESTED

204024 O
DR
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2.5 Test Log file generation

Generate the testLogMPS_FG660_504_xxxxxxxx.docx file and save it in pdf format in
the dedicated eet-common folder (Arbeitsordner ACU\ACU - outgoing).

FOR ANY DOUBT, EVEN THE SMALLEST ONE, PLEASE CONTACT YOUR SUPERVISOR!
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