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Tests Carried Out

Visual Inspection

Electrical tests

Install PCS Service Suite on IPC

Checking Control Devices

Water circuit & pressure test

Install System in Test Bay

Checking the protective devices

Heat run test
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1 VISUAL INSPECTION

1.1 Converter Cabinet CCA1

148 Mechanical inSlallation i it sesrssses e snses i
1.1.2  Electrical installation .............ccoooiiiiiioiiiii e o
1.1.3 Water piping

Addition dimension check:
General tolerances for linear measures according to 1SO 2768-m
General tolerances for welded constructions according to EN 1SO 13920-B

Figure 1-1: Converter Cabinet Top View

152 mm smm | 5] o
383 mm +5 mm 4% L o
149 mm +5 mm N4 q [

Table 1-1 Converter Cabinet Top View
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Figure 1-2: Converter Cabinet Side View

271 mm +5 mm 272 =
1816 mm +5 mm A2 4 =

Table 1-2 Converter Cabinet Side View
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"8 272 mm 5 mm 734
532 mm +5 mm A D f[ =g
Table 1-3 Converter Cabinet Rear View
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1.2 Converter Cabinet CCA2
T2 MechaniCal INStABAHON. .. i s i e niases tsssmsmmmsssmassnmesass
1.2.2 Electrical installation

B A e D P s e T T L T Vo mmaye s e R e et

Addition dimension check:
General tolerances for linear measures according to ISO 2768-m
General tolerances for welded constructions according to EN ISO 13920-B
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Figure 1-4: Converter Cabinet Side View

8 271 mm +5 mm _/ 74 o
1816 mm +5 mm 45 15 =

Table 1-4 Converter Cabinet Side View
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Figure 1-5: Converter Cabinet Rear View
10 270 mm +5mm P E ) &
11 530 mm 5 mm 52C =g

Table 1-5 Converter Cabinel Rear View
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2 ELECTRICAL TESTS

2.1 a.c. ord.c. voltage test

CCA1 Insulation Resistance 1.8kV Rmes 2 10MQ | Rrestid 157 MQ
CCA1 Main Circuit 10.0KVDC [ lexs1mA | het W0 mA | @
Table 2-1 High Voltage Circuit Cabinets CCA1
o, CERE L - et s gf’“ G =) m '.I.":‘: -..‘": i M £ GK
CCA2 Insulation Resistance 18KV | Rmes210MQ | Rresit4/OMQ
CCA2 Main Circuit 10.0KVDC | leaS1MA | ke 00 mA | @]
Table 2-2 High Voltage Circuit Cabinets CCA2
2.2 Protective equipotential bonding test
Fill in the highest measured resistances
against CCU PE Q0o
P Rres < 0.02Q Rresmax 003 . 0
against CCA1 o P
base frame Rimes < 0.020) RTm_max:{';,& Ulj Q E(
rounding bolt
against CCI PE 002
i Rres < 0.020 Rresmax 20 4. Q =g
against CCA2 Ao
base frame Rimes < 0.02Q Rrest_max:t Y E’J Q
grounding bolt 1
against BRU1 ) 1)
(+A50) PE Remes < 0.02Q Rresmaxt W UG O g
terminal
against BRU2 Y
(+A51) PE Rees < 0.020 Rresmact . 2 V00 02 g
terminal
Table 2-3 Protective Bonding Cabinets
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2.3 Checking of Auxiliary Devices
2.3.1 Power Supply

Converter Control Unit (2 x 3AC400V in CCU)

o]

U =N 230VAC £10% g
Uz—-N 230VAC +10% g
Ua—-N 230VAC +10% g

Table 2-4 CCU Power Supply 1

Clockwise phase sequence

T 230VAC +10%
Uz=N 230VAC £10%
Us—-N 230VAC +10%
Table 2-5 CCU Power Supply 2
o Clockwise phase sequence 14
- -Q301 and —Q304 closed
o GBM springs charged [Q/
- -Q305 closed
o Check FI at terminal -X314 (FI -Q305) to, max < 300 ms, tmt:?{,‘?,, ms &f
- -Q303 closed, -P301 to maximum and -P302 to minimum
o K301 closes properly m’
- -Q306 closed
o CCU S800 Cluster red LED is on g
o PECand COMBI I/O red LED are on g
o Voltage in auxiliary supply socket -X992 is ok i
Document na. Cang Rev. ind.
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3 INSTALL PCS SERVICE SUITE ON IPC

3.1 Install Procedure
3AA  CHECK BlOS MBEBIGN ..vuusorassiminssisonssinms swmsssnsss saisussms s ssssssinngss s sias s s osssvsns E!
" ABBVAXCY.
Table 3-1 PCS Service Suite Image
3.1.2 Transfer PCS Service Suite image to IPC..........cccieeiinerisnesarssisisrasssssrssssassssasesse W_!'I

e R

WP ADDRESS OR HOSTNAMEMPC-DPL\.F OM. STicy ...

Table 3-2 PCS Service Suite Image

3.2 Test & Configure PCS Service Suite Installation

3.21

3.22 Check Power Fail functionality

Check if connection 10 AC 800PEC @XIStS.........c..ccovevmreeeriiiiresieeeisreieessssissenas [
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4 CHECKING CONTROL DEVICES

4.1 Control SW Download

o Software Download to PEC completed lﬁ
SL
CB

Table 4-1 Software Version

4.2 Power Supply
- Close -Q307
o Measure 400VAC in each ASM
Auxiliar ”. ita _“ " o
U =N 230VAC £10%
Usz-N 230VAC £10%
Us-N 230VAC £10%
Table 4-2 ASM Power Supply
o Clockwise phase sequence [D/
- Close -Q401
o Measure 24VDC in each ASM
ASM +A22 24VDC 0.2V
ASM +A23 24VDC +0.2V
ASM +A26 24VDC +0.2V
ASM +A27 24VDC 0.2V

Table 4-3 ASM Power Supply 1
o All stacks are up (green & yellow LED are on) w
o PECINTMs no red LED is on g

=|=|=] 8

SERE

- Force fans and heaters
o +A40 Converter Control Unit
+A40 Rotation direction fan ok % ﬁ
+A40 Current consumption fan & heater: IS 35A  host 22/ A [

o +A22 Power Unit "
+A22 Rotation direction roof fan ok
. 6!‘ ifi/
+A22 Consumption roof fan: Imax = 0,80A st Q YA

A.B ABB Switzerland Ltd SBIH3868401 E27 e.n IV C . |79i39




+A23 Power Unit
+A23 Rotation direction roof fan ok
+A23 Consumption roof fan:

+A24 DC Link Unit
+A24 Rotation direction roof fan ok
+A24 Consumption roof fan:

+A26 Power Unit
+A26 Rotation direction roof fan ok
+A26 Consumption roof fan:

+A27 Power Unit
+A27 Rotation direction roof fan ok
+A27 Consumption roof fan:

+A28 DC Link Unit
+A28 Rotation direction roof fan ok
+A28 Consumption roof fan:

- LEM power supply £24VDC

oo S 0,80A  hest 0 Arﬁ

Imax = 0,80A laats V [ A

Imax s 0,80A s [ d, A

e

u
uf
]
t
n_ i,

(

Imax < 0,80A Im VA F_V{
o
uf

Imax < 0,80A lies:: L kvL A

+A22 | -U703 +24VDC 0.2V U: 440 v LV

+A22 | -U704 +24VDC +0.2V u: 240 v LV g

+A22 | -U705 +24VDC 0.2V u:244..v LV 14

+A23 | -U703 +24VDC 0.2V U: 24.0...v LN ™

+A23 | -U704 +24VDC +0.2V u: 2%0..v WV o

+A23 | -U705 +24VDC $0.2V U: 259 .. v ]V g

+A26 | -U703 +24VDC 0.2V U240 v v g

+A26 | -U704 +24VDC £0.2V U: 24,0..v 1.V g

+A26 | -U705 +24VDC 0.2V U240 v v | o

+A27 | -U703 +24VDC 0.2V u:240..v U:=2ud.v

+A27 | -U704 +24VDC 0.2V U: 240 v U: 22%4..V g

+A27 | -U705 +24VDC $0.2V u: 240...v U::244..v o

Table 4-4 LEM Voltage
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4.3 Analog Interface

4.31

HVD Boards

HVD Board +A22 Power Unit (2500VDC)

Uocemp 2500VDC 50V Upcane: 2295, VDC vl
Unproc- 2500VDC 50V Unpc.: . 2539, VDC
Table 4-5 HVD Board DC Voltage
- HVD Board +A23 Power Unit (3300VAC)
Urme 3300VAC +50V | Ugrs: %10 KVAC )9 Ui 2. kVAC | &
Usipe 3300VAC £50V | Uss: J1 kVAC | Usr23lkvAC | Um:U@kvac | @
Umee | 3300VAC 50V | Urs!Z0JKVAC | Usr: 200 kVAC | Umrios KVAC |

Table 4-6 HVD Board AC Voltage

HVD Board +A26 Power Unit (2500VDC)

Uocene 2500VDC 50V Unesmr: 2000..voe |
Unpoe. 2500VDC +50V Unpoc: 2214, VDC tr

Table 4-7 HVD Board DC Voltage

HVD Board +A27 Power Unit (3300VAC)

Signal | Nominal Voltage | Meas 1(R-S) | Meas 1(S-1) | ) | OK
Urpe | 3300VAC#50V | Ugs:335 kVAC | Ust UJKVAC | U5 kvAC | M
Uspe | B3300VAC#50V | Uss.iii. KVAC | Usrii.is kVAC | Urrii kVAC
Urree 3300VAC 50V | Urs: W0 KVAC | Usriiiti KVAC | Urriidd. KVAC
Table 4-8 HVD Board AC Voltage
S T
ABB ABB Switzerland Ltd 3BHS868401E27 | en T c |11/39




432 LEM

- Feed 40A
+A22 | -UT03 40A 3% i
+A22 | -U704 40A +3%
+A22 | -U705 40A £3%
+A23 | -U703 40A £3% v
+A23 | -U704 40A +3% '
+A23 | -U705 40A 3% i
+A26 | -U703 40A +3%
+A26 | -U704 40A +3% ]
+A26 | -U705 40A +3% ' f
+A27 | -U703 40A +3% M
+A27 | -U704 40A +3% i
+A27 | -UT705 40A +3% ia}
Table 4-9 LEM Current
Document no, Lang. Rev. inc, |Pagaiol
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4.4 Control Signals

4.4.1 Key Switch

- S301 ON/OFF Designation & signal ok

4.42 Emergency OFF

- Internal -S302 Designation & signal ok

- Internal -S302 unlocked: measure contact at
-X950: 27/28, 31/32 & 33/34
contacts are short circuit

- Internal -S302 locked (pushed): measure contact at
-X950: 27/28, 31/32 & 33/34
contacts are open

N

4.4.3 Signal lamp

- -H301 Color red & signal ok lj"_'{
- -H302 Color red & signal ok [E{
- -H303 Color yellow & signal ok E(
- -H304 Color yellow & signal ok EZf
- -8305 Color green & signal ok [ﬁ
- -S306 Color white & signal ok [;'3/

4.4.4 Door Interlock

- Release doors in Software
o Function & feedback

- Lock doors in Software
o Function & feedback Eé
4.4.5 Primary Grid Breaker Ve
o Function & feedback Ijl'l

Document na. Lang. Rev. ind. rguu(
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4,46 Secondary Grid Breaker

The entire test must be executed for both grid breakers (CCA1 & CCA2)

Condition Yes No | Remark:
Converter not in LoTo state, CCU key in ON
position. [t{ I

All Unit doors are closed and the converter
grounding Isolator is open.

- T

- St o | 1, O | 4avnc

No trips m O

GRB is ready M O

Operate disconnector by output command in force moge and check the position indication in the HMI.
Disconnector is in close position fﬁ{ O

Disconnector is in GND position O

Disconnector is in open position [J_Dj O

Operate GRB by output command in force mode and check coresponding position displayed in HMI.

Disconnector is open (test position). /
GRB is in open position Eﬁ O
Activate “Force interlock”

Close GRB

GRB is closed and display in HMI is correct. o O
Open GRB

GRB is open and display in HMI is correct. [D/ O
GRB Disconnector is in grounded position m/ O
GRB is closed o O
:—tl I:\ﬂ'rll.ust not be possible to open the GRB via the [E/ 0

Open GRB and set GRB Disconnector back to
test position m/ O

Decurment rg Lang, Rev, ind. |Pageiof

ADBB ABB Switzerland Ltd 3BHS868401E27 | en | C |14/39




Check of all different GRB1 opening command paths

Test of E-STOP from External l Yes No | Remark:

Test of E-Stop from Ext. only applies if customer open command —X910:29:30 is connected.
X910:29:30 is connected o O
Disconnect -X910:21 converter side (Off1 cmd)

Remove relay —K317 from the base (Off2 cmd)

close GRB via the HMI

If the External contact gets closed, the GRB opens [gf n
immediately

Test of OFF 1 Yes No | Remark:

Connect -X910:21 converter side (Off1 cmd)

Remove relay —K317 from the base (Off2 cmd)

Disconnect =X910:29 converter side (Ext. Off)

close GRB via the HMI

If the Local Emergency Button on the cabinet +A40 is m/ 0
pushed, the GRB opens immediately

Test of OFF 2 Yes No | Remark:

Disconnect-X910:21 converter side (Off1 cmd)

Insert relay =K317 from the base (Off2 cmd)

Disconnect —X910:29 converter side (Ext. Off)

close GRB via the HMI

If the Local Emergency Button on the cabinet +A40 is EB/ 0
ushed, the GRB opens immediately

Test of Undervoitage Yes No | Remark:

Close the GRB, then disconnect -X910:27
internal.(supervision relay +48 VDC) - GRB must o O
open immediately

After successful test, all wires are connected again m/ O

properly and relay inserted

Contact blocks of emergency button Yes No | Remark:
The contact blocks of the Local Emergency Button Eﬂ/ O

+Ad40 are properly fixed

Document no. Lang Rev.ind. |Page/of
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Check of all different GRB2 opening command paths

Test of E-STOP from External

lYes No | Remark:

Test of E-Stop from Ext. only applies if customer open command —X920:29:30 is connected.

X920:29:30 is connected

]

O

Disconnect -X920:21 converter side (Off1 cmd)

Remove relay —K318 from the base (Off2 cmd)

close GRB via the HMI

If the External contact gets closed, the GRB opens
immediately

Test of OFF 1

Yes

No

Remark:

Connect -X920:21 converter side (Off1 cmd)

Remove relay —K318 from the base (Off2 cmd)

Disconnect —X920:29 converter side (Ext. Off)

close GRB via the HMI

If the Local Emergency Button on the cabinet +A40 is
pushed, the GRB opens immediately

Test of OFF 2

Yes

No

Remark:

Disconnect-X920:21 converter side (Off1 cmd)

Insert relay —K318 from the base (Off2 cmd)

Disconnect —X920:29 converter side (Ext. Off)

close GRB via the HMI

If the Local Emergency Button on the cabinet +A40 is
pushed, the GRB opens immediately

Test of Undervoltage

Yes

No

Remark:

Close the GRB, then disconnect -X920:27
internal.(supervision relay +48 VDC) - GRB must
open immediately

After successful test, all wires are connected again
properly and relay inserted

SRS

Contact blocks of emergency button

No

Remark:

The contact blocks of the Local Emergency Button
+Ad40 are properly fixed

A'l‘ ABB Switzerland Ltd

Document no.

3BHS868401E27

Lang

en

Rev. ind

Fageiof
16/39




4.47 Generator Disconnector

- Check Generator Disconnector -A550 function OPEN / CLOSE / EARTHED with Software
- Check Disconnector Switch -A550 feedbacks

+A24DLU74 GDM81 | CLOSED | CLOSED | [
+A24 DLU74 GDM81 OPEN OPEN o
+A24 DLU74 GDM81 | EARTHED | EARTHED | [

Table 4-10 Disconnector Signals CCA1
When GDM is GROUNDED, Force door lock OPEN and open DLU +A24 door.
o Confirm 24 Vpc between -XS551:3 and :4
Lock LG1. Confirm that key G1 is removeable
o Confirm no voltage between -XS551:3 and :4
o Confirm software signal that GDM is deenergised
Unlock LG1. Close DLU +A24 door.

+A28 DLU75 GDM81 | CLOSED | CLOSED | [
+A28 DLU75 GDM81 OPEN OPEN
+A28 DLU75 GDM81 | EARTHED | EARTHED | [0

Table 4-11 Disconnector Signals CCA2
When GDM is GROUNDED, Force door lock OPEN and open DLU +A28 door.
o Confirm 24 Vpc between -XS551:3 and :4 ﬁ/
Lock LG2. Confirm that key G2 is removeable
o Confirm no voltage between -XS551:3 and :4 Iﬁ
o Confirm software signal that GDM is deenergised |j/
Unlock LG2. Close DLU +A28 door.

4.48 Lockout/Tagout functionality

Establish start conditions:
¢ GDMs in CLOSED position
+ GBM breakers OPEN, disconnectors CLOSED
* Key switch on CCU ON
= Set key exchanger X1 so that key T is removeable
= All converter doors closed
* Release all forced signals

Dacument ne. Lang. Rev. ind, |Pagaiof
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Lockout/Tagout functionality test

Remark:

Set key switch on CCU to OFF. Force "Rotor locked” signal. LED
"Generator side voltage free" turns ON.

Push button "Generator side voltage free". Both GDMs move to
GROUNDED position.

LED "Generator grounded" turns ON when both GDMs are in
GROUNDED position.

Lock GDMs with locks LG1 and LG2. Confirm that keys G1 and G2
are removeable.

@ O

Unlock GDMs with locks LG1 and LG2. Confirm that keys R1 and R2
are removeable.

Push button "Generator grounded”. LED "Generator grounded” turns
OFF. Both GDMs move to CLOSED position.

Release "Rotor locked" signal. LED "Generator side voltage free”
turns OFF.

Remove keys 10 and 20 from key exchanger X1 in CCU. Both GBM
disconnectors move to GROUNDED positions and both breakers
close.

Force "Rotor braked" signal. Both GDMs move to OPEN position.

Release "Rotor braked" signal. Both GBU doors are released when
both GDMs are OPEN.

Force both GBM breakers to OPEN. Force both GBM breakers to
CLOSED. Confirm that both breakers are operational.

Open GBU doors. Insert key 10 into key exchanger X10 inside GBU
+A21. Remove key 11. Insert key 20 into key exchanger X20 inside
GBU +A24. Remove key 21.

Force both GBM breakers to OPEN. Confirm that both breakers are
not operational.

Insert key 11 into key exchanger X11 on DLU +A24. Release key 12.
Insert key 21 into key exchanger X21 on DLU +A28. Release key 22.
Confirm that LED "lsolator released” turns ON.

Confirm software signals that GDMs are deenergised.

Confirm both DC-Link grounding isolators are locked in OPEN
position

Insert key 12 into lock L10. Unlock and close DC-Link grounding
isolator. Check signalization OPEN / CLOSE -Q&801 in Software.

Insert key 22 into lock L20. Unlock and close DC-Link grounding
isolator. Check signalization OPEN / CLOSE -Q802 in Software.

Lock L11. Confirm that key C1 is removeable and grounding isolator
is locked in GROUNDED position.

Lock L21. Confirm that key C2 is removeable and grounding isolator
is locked in GROUNDED position.

All POU and DLU doors are released.

Vr".'?"-' ri';__f ."‘-'?i‘.l:' U”

Open DLU doors and confirm no voltage between -XS$551:3 and :4

Disconnect the locking coil —Q801, A2 in +A24. Confirm that the
locking bolt moves freely through the hole without touching the
housing. Reconnect the locking coil

Disconnect the locking coil -Q802, A2 in +A28. Confirm that the
locking bolt moves freely through the hole without touching the
housing. Reconnect the locking coil

Close DLU doors. Unlock DC-Link grounding isolator on DLU +A24,
open and lock it with L10. Remove key 12 and insert it into key
exchanger X11 Rel key 11.

8§ § 968494 § 88 HH HEHR HEGH

O 0 00000 O OO0 o0 Ooooo oojod
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["Unlock DC-Link grounding isolator on DLU +A28, open and lock it
with L20. Remove key 22 and insert it into key exchanger X21
Rel key 21.

=

All POU and DLU doors are locked.

Insert key 11 into key exchanger X10 and release key 10. Close GBU
door.

Insert key 21 into key exchanger X20 and release key 20. Close GBU
door.

Insert keys 10 and 20 into key exchanger X1. Set key exchanger X1
so that key T is removeable. Both GBM breakers open and both GBM
disconnectors move to CLOSED position.

5888

Both GBU doors are locked.

Force "Rotor braked" signal. Both GDMs move to CLOSED position.

Release "Rotor braked" signal. Set key switch on CCU to ON.
Confirm software signal that LoTo sequence is finished

ESERES

oo O000 O

4.4.9 Temperature sensors

- Check PT100 temperature measurements

Location

CCU temperature

+8°C

CCU ambient

+8°C

DLU temperature (CCA1)

+8°C

DLU temperature (CCAZ2)

|

+8°C

2888 R

Table 4-12 Temperature Values

‘when using a Fluke 87V with 80 BK thermocouple
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4.5 Pulse Pattern
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Figure 4-1: Pulse pattern grid side converter (GRI) in CCA1

i

£ b O

Fotition © 0 o
£k
.
o
& -
T
£l

5

i A : |

e Eaote VAEEMe T e

Stopred 4 Edaw aite £ EFile

RO TR0 AR Mareul  1.30W PRI 13035

Figure 4-2: Pulse pattern generator side converter (GEC) in CCA1
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Figure 4-3: Pulse pattern grid side converfer (GRI) in CCA2

Figure 4-4: Pulse pattern generator side converter (GEC) in CCA2

- Pulse pattern grid side converter (GRI) in CCA1
- Pulse pattern generator side converter (GEC) in CCA1
- Pulse pattern grid side converter (GRI) in CCA2
- Pulse pattern generator side converter (GEC) in CCA2
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4.6 DC Link discharging with VLM
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Figure 4-5: Discharging curve DC Link (CCA1)
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Figure 4-6: Discharging curve DC Link (CCA2)

- Discharging DC Link with VLM of CCA1
- Discharging DC Link with VLM of CCA2
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4.7 ASE Board
471 CCA1
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Figure 4-7: Pulse pattern without movement
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Figure 4-8: Positive movement phase V (+100mV)

- Positive movement phase V (+100mV)
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Figure 4-9: Negative movement phase V (-100mV)

- Negative movement phase V (-100mV)
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Figure 4-10: Positive movement phase W (+100mV)

- Positive movement phase W (+100mV)
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Figure 4-11: Negative movement phase W (-100mV)

- Negative movement phase W (-100mV)
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Figure 4-12: Pulse pattern without movement

ABB

ABB Switzerland Ltd

Documeant no.

3BHS868401E27

Larg.
en

Rev. ind.

Pagafof

26/39




n = WDy
%slw E0) diw

J’_r =

= r 2 ‘5?‘ e — o L ke
u.umm i ﬂmmﬂ LS um

Py
Ehrehs |

Ll
|
i |
L
: et |
il TF S ey LA
2 TE e 1o eE L] |
] E4 o . Ly 0.5
lowm Vg S0 S N, SO 1=
Etappmd 1. e W 3

MM 131012 401

& i
F LUTRERTE

Figure 4-13: Positive movement phase V (+100mV)

- Positive movement phase V (+100mV)
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Figure 4-14: Negative movement phase V (-100mV)

- Negative movement phase V (-100mV)
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Figure 4-15: Positive movement phase W (+100mV)

- Positive movement phase W (+100mV)
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Figure 4-16: Negative movement phase W (-100mV)

- Negative movement phase W (-100mV)
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5 WATER CIRCUIT & PRESSURE TEST

5.1 Fill Cabinets

Cabinets are filled and deaerated well

5.2 Leak tightness

Pressure Test:

Test time: t = 30 min

Initial test pressure: pi, = 8 bar + 0.2 bar

pressure drop shall be Ap < 0.3 bar

Initial pressure ne
[pin] a il
Final pressure 7 8¢
after 30 min s
Pressure drop Ap 0,28
after 30 min e
5.3 Pumps

Motor starter value according to schematic [2]

o Pump 1: Correct Rotation direction ok

(check the rotation direction of the motor fans) ¥
1 | lmri20A22A lrs 110 A el A A | lermSEAA | @
1 lhs: 20 A£2 A lr<110A |ph.s::Q‘.'}: A lPh,S,lR:L‘_a..-L. A ]
1 len: 20 A %2 A lrs 110 A len: 49,6 A lenrirbt). A | H
Table 5-1 Pump 1 currents
1 | dpint_CCA1:34bar| 5 }) i
1 | dpint_CCA2:3.4bar| 3 5% ™
Table 5-2 Pump 1 pressures
5.4 2-Way-Valve
- Rotation direction valve OPEN (-X603:1) means minimal cooling [
- Feedback signal when valve is in OPEN position
Valve has reached the end position (failsafe signalization) &4
- Rotation direction valve CLOSE (-X603:2) means maximal cooling [
- Feedback signal when valve is in CLOSE position _
Valve has reached the end position (failsafe signalization) V]
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5.5 Conductivity sensor
- Current settings correct: 4-20mA - 0.05-2.2uS/cm

+A30 -B5503

6 INSTALL SYSTEM IN TEST BAY

6.1 Installation auxiliary cables

Installation auxiliary cables done
Safety chain is correct wired

No alarms or failures in software

6.2 Installation test bay power supply

Installation test bay power supply done

7 CHECKING THE PROTECTIVE DEVICES

7.1 Test VLSCD Boards

+A22-U701, Power Unit (GRI) & redundant link in +A23 (GEC)
+A22-U702, Power Unit (GRI) & redundant link in +A23 (GEC)
+A23-U701, Power Unit (GEC) & redundant link in +A22 (GRI)
+A23-U702, Power Unit (GEC) & redundant link in +A22 (GRI)
+A24-U801, DC Link Unit
+A24-U802, DC Link Unit
+A26-U701, Power Unit (GRI) & redundant link in +A27 (GEC)
+A26-U702, Power Unit (GRI) & redundant link in +A27 (GEC)
+A27-U701, Power Unit (GEC) & redundant link in +A26 (GRI)
+A27-U702, Power Unit (GEC) & redundant link in +A26 (GRI)
+A28-U803, DC Link Unit
+A28-U804, DC Link Unit

7.2 Test Firing through

Separate firing through CCA1 ok
Separate firing through CCAZ2 ok
Firing through ok (DC Link voltage +1.5kV) in CCA1 & CCA2
Firing through ok (DC Link voltage +2.5kV) in CCA1 & CCA2

E A4
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7.3 Test Voltage Limiting Module

Discharge with VLM (DC Link voltage +2.5kV) in CCA1 & CCA2

g (1]
FREPR
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Figure 7-1: Discharging DC Link with VLM Upc=%+2.5kV
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8 HEAT RUN TEST

CCA1
Current [A] Start power test: ’_7_3 : '(__: h
Change direction 49:45h
1600 Toater = 45 °C L=
Stop power test: 20:15h
]
DC-Link voltage 2,52 kv
4 Time[h] Generator voltage: 2,38 kv
Load current part 1: AL0E A
; Load current part 2; 1605 A
1600 ] ™
Start water temp 452 ¢
Change direction 45,2 -c
Stop water temp 45,3 =g
Figure 8-1: Load sequence
- Water temperature did not exceed 4544 °C M
- No damaged components o
CCA2
Current [A] Start power test: & ] E h
1600 Change direction '£ ' f; h
Water = a
/- Stop power test: A4 45 h
-y
DC-Link voltage 2,52 gy
14 4 Timeln Generator voltage: 2,89 kv
Load current part 1: AE08 A
% Load current part 2: 1603 A
o] -
Start water temp Us 4 ¢
Change direction 45,6 ¢
Stop water temp 45,3 ¢
Figure 8-2: Load sequence
- Water temperature did not exceed 454 °C
- No damaged components IE‘]
n Document no. Lang. Rev ind  [Pagedof
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9
CCA1

CHECKING THE PROPERTIES OF THE CONTROL EQUIPMENT
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Figure 8-1: Charging Curve DC Link with PCM, CCA1

No damaged components
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Figure 9-2: Charging Curve DC Link with PCM, CCAZ2

No damaged components
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10 USED INSTRUMENTS FOR ROUTINE TEST

1 |Fluke 87V multimeter ID 04095 2020-44-04
2  |Fluke 1550C insulation tester 1D O4YAL? 2020 M0 -2Y
3 |KIKUSUI TOS5101 HV tester iD 04058 2020-40-2Y
4 |QPX1200SP DC power supply 1D 040¢3 2020 -42-19
5 |Fluke 375 clamp multimeter 1D O4oe 2020 -40-24
6 |Matrix MPS-3003L-3 DC powersupply |10 oY 0¢/ 2020 ~Ap-24
7 | YOKOGAWA DL850 oscilloscope iD0Y443 2020 ~49-34
8  |Megger Sverker 650 autotransformer ID 0%0(€2 2020 A0-2Y
9 |Fluke 715 Volt/mA calibrator IDoysdg 2020-4p-23

Table 10-1 Instrument List

11 FINAL WORK

Water circuit emptied

Check if there are no glycol marks

System is clean

WCU water inlet & outlet DN80 are sealed

No dust exiractions in water pipes

Check if all plugs are tightened correctly (PEC, COMBI, ASE, CT/VT, S800, IPC)
IPC WAN interface set to: IP: 10.41.244.90/16

ASE housing mounted

Converter keys in CCU mounted with cable strap

Check that all circuit breakers and ground isclators are in the grounded position
Check that generator disconnectors are in CLOSED position

Dismount Ground Isolator Levers. Put devices in a plastic bag & mount inside door
Clean water filter in WCU

Open all MCBs

Unlock all door interlocks

GBU bulkhead panel mounted, all bolts tightened
2 operating cranks and charging lever placed in clamps

Crank for manual GDM operation placed in each DLU
Close all open holes on housing with tape

Settings and characteristics are done

Stick IP Address label on PEC

Stick IP Address label on service interface

Add trimmings Keys

Lockout/Tagout key location correct

BEEEEEEHEE BEGEEBEHEREEEHEHEBEEEE
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- UPS batteries removed from CCU and all ASMs

12 FINAL INSPECTION

PCS6000 Document List Delivered Converter Converter No.: 2 O
uT | mop | sapnummerR | Bom | E13 | E14 | E16 | E19 | E26 | E27 |
: S | 3BHEO57276R0001 | O C |na| A [na|nal e
- Control Unit 3BHE056532R0001 | | D | bl B [wal|lal-
Grid Breaker Unit (+A21) 3BHED55094R0002 | H polp-leeti wal A | A
GBM51 Generator Breaker Module 3BHE054801R0011 | n/a | nfa | nia | E - |na| na
VFM70 duldt Filter Module 3BHE034330R0001 | | Bl tedl Bl E | o
POUT2 it (+A22) 38HE051398R0102 | A [ B [ c | A [na | & [ A
ASM12 Auxiliary Supply Module 3BHE051396R0001 | D B | B - |na| B =
POM72 Power Module 3BHE051397R0101 | A B | B|B |[ma| B ]| &
DAM10 DC Acquisition Module 3BHE034444R0001 | G ciltg ol ]l 8 1Dl e
 Power Unit (- : 3BHE051398R0101 | A R ER T I EED
3BHE051396R0001 | D B | B - |na| B 5
3BHE051397R0101 | A B | B | B |na|lB | A
i 3BHE046081R0001 | N g=lrel Its - B | B
GDMB81 Grid/Gen Disconnector Module 3BHE056924R0001 | - | nfa [ wa | - | nfa | na | nia
NCM10 Neutralpoint Connection Module 3BHE034443R0001 | D o T L < e ] - S S =
PCM12 Precharging Module 3BHE057852R0001 | € - A - lna|l A ] A
VLM70 Voltage Limiting Module 3BHE034262R0001 | H B | A | A - lele
VFM?74 du/dt Filter Module 3BHE046084R0001 | D clie|"B -1l Al A
A | ; 3BHEQ57210R0001 | A | nfa | nfa | n/a | nfa | nia | nia
3BHEON55096R0001 | nia A nfa | nfa | nfa | nia | nia
=7 =,
T 3BHE057277R0001 | M | nia [ wia | A | nia | nia | nia
? 3BHE055094R0002 | H p i s nal W | A
GBMS51 Generator Breaker Module 3BHE054801R0011 nia nfa | nfa E - nia | nia
VEMT0 duldt Filter Module 3BHE034330R0001 | | ol albelelElD
[ Pour2 3BHED51398R0101 | A [ B [ ¢ [ A [na| A | A
ASM12 Auxiliary Supply Module 3BHE051396R0001 | D B | B - |na| B -
POMT72 Power Module 3BHE051397R0101 | A B | B | B |mwa| B | A
DAM10 DC Acquisition Module 3BHE034444R0001 | G ol ] - ] e - 1 - o ) M.
I Power Unit (+A27) . 3BHE051398R0101 | A [ B | ¢ | A [na | A | A
ASM12 Auxiliary Supply Module 3BHE051396R0001 | D B | B - lna| B .
POM72 Power Module 3BHE051397R0101 | A B | B|B|na| B | A
| DCc 3BHED46085R0001 | N ¢ el h - B | B
GDM81 Grid/Gen Disconnector Module 3BHEQ56924R0001 - nfa | nfa - nfa | nia | nfa
NCM10 Neutralpoint Connection Module 3BHE034443R0001 | D pilie. Laaslig:l € | g
PCMO2 Precharging Module 3BHE057853R0001 | B - A o] -
VLM70 Voltage Limiting Module 3BHE034262R0001 | H B | Al aA ; il )
VEMT4 du/dt Filter Module 3BHE046084R0001 | D el L I s A | A
: ) +A51] 3BHE(Q55086R0001 | nia A nfa | nla | nfla | nfa | nfa
* Document used as basis with modifications
BOM:  Bill Of Material
E13  Outline Drawing E19: Assembly Documentation
E14: 3D Drawing E26: Routine Test Instruction
E16:  El Circuit Diagram E27: Routine Test Report
- WCU Type Swede Water [] Armatec Ef]
- All points are fulfilled o
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13 REFERENCE DOCUMENTS

Ind. | Doc. No. Rev Title

1 |3BHS868401 E13 | ¢ |Outline Drawing GE Hal-X ITC

2 |3BHS868401 E16 | 3 |Electrical Circuit Diagram GE Hal-X ITC

3 |3BHS868401 E26 | (3 |Routine Test Instruction GE Hal-X ITC

4

5

6
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14 OPEN ISSUES

No. |Description Date / Name Done
1 O
2 O
3 O
4 O
5 O
6 O
7 O

15 REVISION
Rev. |Page (P) Description Date / Dept.
ind. |Chapter (C) Resp Person
Document created from 3BHS856856 E27 RevB.
- Jall Cabinet dimension check CCA1 tbd. égé;ni{i‘:_lg | MODR-MPY
Pump motor current tbd after type test. )
| Dimensional check CCA1 front view and top view
dded
c4.z2 Roof fan current consumption corrected
C4.3.1 Ubc.wr corrected to Unenc.
C443 -H305 removed, -S305 and -S306 added
C4.44 Grounding isolator test shifted to Lockout/Tagout
functionality test
A |C446 Interlock tests shifted to Lockout/Tagout functionality és';zzmhg HHGDRE-MM
fack . Bensc
C447 Lockout/Tagout functionality test added
c4.48 Lockout/Tagout functionality test added
C&3 Pressure value corrected for test with glycol mixture
Pump current updated
C71 VLSCD CCAZ labels corrected to -U803 and -U804
Ci1 Wording improved, check for GDM cranks added
B |C11 Rear side flange position check added, new tolerance
for flange positions
c1.2 Rear side flange position check added, new tolerance |20.12.2019 / MODR-MP1
for flange positions C. Bensch
C4.48 Lockout/Tagout test instruction corrected
C 11 Check of battery removal added
C |C1 Overall dimension checks removed 20.01.2020 / MODR-MP1
C 2.3, C 4.2 Supply voltage check simplified, wording improved C. Bensch
c4.2 Heater current corrected
C4.48 Key switch status corrected
Ccon2 Pressure test initial, end pressure table added
C5.3 Pressure adapted for test with pure water
c73 Discharge test with 1.5 kV deleted
cs Heatrun duration changed to 1h after direction change
c11 Generator disconnector position changed to CLOSED
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