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Appendix 5

HV schematics proposed amendments to existing HV network

o 0406044-HLEA-XX-XX-SM-E-701-0001 - HV Ring 1 Proposed Changes
o (0406044-HLEA-XX-XX-SM-E-701-0002 - HV Ring 2 Proposed Changes
o (0406044-HLEA-XX-XX-SM-E-701-0003 - HV Ring 4 Proposed Changes



HY /M4 HV /M8 HV /M9 HV/R2
NOTE Energy Centre
The Energy Centre HV Generators
HV Generators only
support HV RING 3, —LHV/G1 HV/G2 HV/G3 HV/G4 HV/G5
Additional outside of the scope Additional
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. z z .
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HV /M5 HV /M8 HV/ M9 HY /M1
NOTE Energy Centre
The Energy Centre HV Generators
RV Generators only HV/G1 HV/G2 HV/G3 HV/G4 HV/GS5
support HV RING 3,

Additional outside of the scope Additional
supplies to other o~ of works ~ supplies to other
substations Q [©] substations
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brought to ou atertion.
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PROJECT RED - CONCEPT OPTIONS FOR POWER

DISTRIBUTION
MADE BY - R JAMES
03/12/20

REV 1 - 14-12-20 - TITLE CORRECTIONS, RATINGS ADDED

AV SIGMARJ
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Power Study ISEETLY

Title DSS105 & DSS170 Power Study
Date 12-11-20
Made by R James

Reference MFT-PS02

Distribution = Matthew O Hara — Project Manager — Property and Estates

1.0 Introduction
The purpose of this study is to;

1) establish existing electrical loads imposed onto Substation DSS105 (LV supplies to basement
supplying phase 1/2 areas and Substation DSS170.

2) a review of recorded loads which are to be migrated to DSS170 against existing DSS170 loads and
plant ratings.

2.0 Power Study

Advanced Fluke power loggers were installed at the following locations;
Substation — DSS105

1) DSS105 - Essential Critical Supply (Basement)
2) DSS105 - Essential Non-Critical Supply (Basement)
3) DSS105 — Non-Essential Supply (Basement)

Substation — DSS170

4) DSS170-T1-1 Transformer 1 - Incomer

5) DSS170 - T1-5 Transformer 1 — Non-Essential Supply to ASCO CTBS 1 - Supplying CCU
Switchboard

6) DSS170 - T1-6 Transformer 1 — Non-Essential Supply to ASCO CTBS 3 - Supplying Life Cycle
Switchboard

7) DSS170 - T2-1 Transformer 2 - Incomer

8) DSS170 - T2-5 Transformer 2 — Non-Essential Supply to ASCO CTBS 2 - Supplying Life Cycle
Switchboard

9) DSS170 - T2-6 Transformer 3 — Non-Essential Supply to ASCO CTBS 4 - Supplying Life Cycle
Switchboard

10) DSS170 - T3-1 Transformer 3 - Incomer

11) DSS170 - T3-2 Transformer 3 — Non-Essential Supply to Sub Section Life Cycle Switchboard

Each location was monitored for a duration of 10 days.
The power sampling interval was every 5 seconds

The above locations were not monitored simultaneous due to the quantity of power loggers
required. The power study commenced on the 25/09/20 and concluded on the 27/10/20. Logging
sessions are detailed on the collated data table in section 4.

SIGMA RJ LTD — MFT-PS02 1



2oV SIGMA RJ

3.0 Recorded Data per location

1 DSS105 — ESSENTIAL CRITICAL SUPPLY (BASEMENT)

ESS CRITICAL

2 Vohage [V] AN BN oN Logging Information
o 2496V 4195V 4201V
22/10/2020 O7:17:15 17/10/2020 121%:15 17/10/2020 12:19:15 é:fryg;ysp:udy
linear Avg 2420V 2430V 250V .
s : 158V 2200V Fphiye
171072020 12:18:10 17/10/2020 12:18:55 26/10/2020 10:43:55 start date:
8 Current (A1 0 5 5 17/10/2020 12:17:58
e 3613 A 2743 A 3038 A End date:
2171072020 05:58:50 22/10/2020 12:25:35 22/10/2020 064430 212020 TIA TS
N Duration:
linear Avg 17274 18244 1828 A o o
e 1406 A 1403 A 1326 A Aversging interval
1071072020 00:04:35 18/10/2020 00:01:40 25/10/2020 04:41:40 Ssec
B Frequency [Hz] AN Humber of averaging intervals:
e 50.76 Hz 172800 (172800)
171072020 12:18:10
linear Avg 50.00 Hz
Min 49.43 Hz

1771072020 12:19:10

350 : H ]

1; Current Avg [A1A
207.8A
1941012020 1215:50

300

Current [A]
B

1: Current Avg [4]A
166.3A H
2511012020 11:20:20

T j

150~ T

: B

T T T T T
18/10/2020 00-00:00 20/10/2020 00:00:00 22/10/2020 00:00:00 24/10/2020 00-00-00 25/10/2020 23:00:00

M - CurrentAvg [ A I 1 Current Max [AA B 7 Cumentin [A]B. B CurentAvg (4] C 1: Current Max [4] C
W 7 Current Min [A]A B 7 CurrentAvg [41B [ 7: Cument Wax [A] B 1: Current Min [4] C

2 DSS105 — ESSENTIAL NON-CRITICAL SUPPLY (BASEMENT)

B Voltage [V] AN BN o™ N Logging Information
2483V a180v a102v
M ;
> 22/10/2020 07:17:25 17/10/2020 1 17/10/2020 13 g‘“e"j;::m
linear Avg 5y 2427V 2447V i
e ¢ 2203y 184V 3 ph Wy
17/10/2020 11:3405 23/10/2020 14:2015 1741072020 11:53:50 Start date:
& Current Al = T e T 1771072020 1155327
Max 367.7 A 3809 A 3924 A 0.0000 A Erihdote:
23/10/2020 10:36:45 21/10/2020 02:47:10 23/10/2020 10:36:50 17/10/2020 11:52:30 ZE 0202085320
Durati
linear Avg 167.6 A 1713 A 1711 A 0.0000 A SO s B s
L 11324 11244 100. . Averaging interval:
20/10/2620 D:00:45 20/10/2020 05:34:15 20/10/2020 05:30:55 17/10/2020 11:53:30 Ssec
B Frequency [Hz] AN Number of averaging intervals:
" 5026 Hz 172801 (172801)
a 21/10/2020 21:58:15
linear Avg 50.00 Hz
L 49.71 Hz

25/10/2020 04:41:55

SIGMA RJ LTD — MFT-PS02 2
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380

19264

[1: Current Avg [A] &

|25/1072020 10:53:45.169

300+

Current [A]
b

200

150

|7 Current Avo (ATA
2

[19/10/2020 11:52:15.030 | -1-

T
18/10/2020 00:00:00

M - Currentavg [4] A
W - Current Min [A]A

T
20/10/2020 00:00:00

I - Current Max [A] 4
I 1: CurrentAvg [A] B

T
22/10/2020 00:00:00

I 1: Current Min [4] B
I 1: Current Max [4] B

3 DSS105 — NON-ESSENTIAL SUPPLY (BASEMENT)

T
24/10/2020 00:00:00
I 1 CurrentAvg (41 C
1:Current Min 4] C

T
25/10/2020 23:00:00

1: Current Max [A] C

2 Vaitage [V] AN BN o™ Logging Information
. 2515V 2527V 2543V
22/10/2020 07:16:10 22/10/2020 OT:16:15 22/10/2020 07:16:10 Sty bype;
Energy study
linear Avg 2442V 2447V 2465V i
-~ 2305V 1739V 2302V 3l Wye
23/10/2020 20:55:40 17/10/2020 11:5425 26/10/2020 Start date:
B Current [A] A 5 ¢ 17/10/2020 11:15:09
Max 280.8 A 3283 A Frid date i
19/10/2020 10:2:15 19/10/2020 11:27:45 19/1072020 11:52:20 ZH10202019:15:95
Durati
linear Avg 883 A 11244 1034 A o e
= 60.0 60.9 Averaging interval:
25/10/2020 04:40:30 26/10/2020 02:4425 25/10/2020 04:40:30 Ssec
B Frequency [Hz] £ Number of averaging intervals:
=0 5026 Hz 172800 (172800)
21710/2020 21:58:10
linear Avg 50.00 Hz
= 4972 Hz
25/10/2020 04:40:35
400 T H 7
i i [T- CurrentAvg [AJA
|73 8A ‘
350 . . [25/10/2020 10:12:40
300 ‘
‘1 CurrentAvg A&
i 150.04 i
250 : 181102020 11.18:20 | i d 1
< H T H
g S i I I Ll
£ : i i = i
£ } if | 1 L
3200 : i : 3 geeeeei | d
S —_— - B S i b ol | o
150kt - L oy b-obeoe | TR
| : | " L] '
-k |
100 i - - Y s g

50
[ : i

T
18/10/2020 00-00-00

I 1: CurrentAvg [A]A
I - Current Min [AJA

SIGMA RJ LTD — MFT-PS02

T
20/10/2020 00-00-00

N 1: Current Max [AJA
B 1: CurrentAvg [A1B

T
22/10/2020 00-00-00

I 1: Current Min [A] B
B 1: Current Max [A] B

T
24/10/2020 00-00:00

I 1 CurrentAvg [A] C
1 Current Min (A} C

T
25/10/2020 23-00-00

1. Current Max [A] C



4 DSS170 — T1-1 TRANSFORMER 1 - INCOMER

2oV SIGMA RJ

aliil

B Valtage [V] AN
R 2514V
30/09/2020 19:12:05
linear Avg 2463V
= 2367V
26/03/2020 21:09:40
2 Current [A] A
oy 3133 A
30/09/2020 12:11:40
linear Avg 1446 A
" T2.6A
01/10/2020 03:2405
B Frequency [Hz] AN
i 50.29 Hz
03/10/2020 21:59:25
linear Avg 50.00 Hz
N 49.59 Hz
02/10/2020 02:30:50

BN
2526V

30/09/2020 09:41:15

247V
2372V

26/09/2020 20:56:50
B

3100 A

28/08/2020 11:02:35

1226 A
518A

04/10/2020 04:28:00

N
2538V

30/09/2020 09:40:50

2482V
2289V

03/10/2020 09:52:35
€

3106 A

30/09/2020 16:46:30

1369 A
684 A

130/09/2020 00:02:00

N Logging Information
Study type:
Energy study
Topology:
3-phWye
Start date:
N 25/09/2020 10:41:34
0.0000 A End date:
e s 05/10/2020 10:41:34
Duration:
g0 10d 0h Om 0s
0.0000 A Averaging interval:
25/09/2020 10:41:35 Ssec

Number of averaging intervals:
172801 (172801)

300

250+

Current [A]

100

1 Current Avg [A1A

1: Current Avg [A1A
15984

03110/2020 10:41:30.139

84
|27/09/2020 10:40:50.184

50 ;
26/09/2020 00:00:00
W 1 GurrentAvg [A]A
I 1 Current Min [AJA

i
28/09/2020 00:00:00

1 1z Current Max [A4]A
B 1: CurrentAvg [4] B

T
30/09/2020 00:00:00

% 1 Current Min [A] B
1: Current Max [4] B

02/10/2020 00:00:00

B - CurrentAvg [A] C
[ 1: Current Min [4] C

7
04/10/2020 00:00:00
B 1 Current Max [ C

5 DSS170 — T1-5 TRANSFORMER 1 — NON-ESSENTIAL SUPPLY TO ASCO CTBS 1 SUPPLYING

CCU SWITCHBOARD

CIT1s

2 Voltage [V] AN BN ™ Logging Information
s 2532V 2537V 2544V
14/10/2020 07:13:20 15/10/2020 06:45:45 14/10/2020 07:13:25 2:‘“:3;;!’:: 3
linear Avg 2460V 2465V 2474V -
- 2310V 2339V 2332V SphWye
08/1072020 08:23:50 08/10/2020 08:23:50 12/1072020 21:4935 Start date
& Current [A] A B = 07/10/2020 10:45:52
e 1925 A 1261 A 13114 nd date:
12/10/2020 11:02:30 12/10/2020 15:01:40 15/10/2020 15:33:00 11110/2029 18:4:35
Duration:
linear Avg 8447 7324 6234 BN b At
) 5214 3554 4267 Averaging interval:
1271072020 0449:25 13/10/2020 04:28:10 08/10/2020 0416:00 Ssec

& Frequency [Hz]

hasic 5 z
10/10/2020 17:58:10

linear Avg 50.00 Hz

Min 49.74 Hz

12/10/2020 10:50:20

SIGMA RJ LTD — MFT-PS02

Number of averaging intervals:
172797 (172797



2oV SIGMA RJ

160

B

Current [A]

40

|7 CurrentAvg [AJA |1

osin2020 10:48:15

[1: Current Avg [AJA

65.34
[15/10/2020 10:45:00

T
08/10/2020 00-:00:00

W - CurrentAvg [A1A
I 1 Current Min [4]A

T
10/10/2020 00-:00-00

I 4: Current Max [AA
I 1- CurrentAvg [A] B

T
12/10/2020 00-00-00

B 1 Current Min [ATB
B 1: Current Max [A]B.

14/10/2020 00-00:00

T
16/10/2020 00:00-00
N 1 CurrentAvg [A] C 1: Current Max [A] C

1: Current Min [4] G

6 DSS170 — T1-6 TRANSFORMER 1 — NON-ESSENTIAL SUPPLY TO ASCO CTBS 3 - SUPPLYING

LIFE CYCLE SWITCHBOARD

1116

B Voltage [V] AN BN o™ Logging Information
o 2513V 2524V 2537V ]
30/09/2020 19:17:50 30/08/2020 09:41:00 30/09/2020 09:40:35 Ay yos
Energy study
linear Avg 2462V 2410V 2481V Topoloay:
- 2266V 2360V 2289V 3. phWye
26/09/2020 21:09:25 26/09/2020 20:56:40 03/10/2020 09:52:15 Start date:
2 Current [A] A B c 25/09/2020 10:51:19
Max 263.6 A 2864 A 20184 Lind piate. ]
30/09/2020 12:11:25 02/10/2020 15:06:15 02/10/2020 12:08:05 95/10/202010:51:45
Duration:
finear Avg 4174 4434 4824 o s
i 126 A 16.1 A LAveraging interval:
01/10/2020 03:54:00 04/10/2020 07:22:20 30/09/2020 05:12:05 Ssec
B Frequency [Hz] AN Number of averaging intervals
" 5020 Hz 172800 (172800}
03/10/2020 21:59:05
linear Avg 50.00 Hz
Min 49.60 Hz
02/10/2020 09:30:30
300
250
200 ;
1: Current Avg [AJA
Sy [27/092020 10:51:15
z :
£ : \
£ 150+ -4 i ;
s i 1 | f 1 | il {[1: CurrentAvg 1ATA
f 526 A
03/10/2020 10:52.08
100
50
L L A

l |

Il

T
26/09/2020 00-00-00

I 1: CurrentAvg [AJA
I 1: Current Min [AJA

SIGMA RJ LTD — MFT-PS02

T
28/09/2020 00-00:00

I 1: Current Max [AJA
B 1: CurrentAvg [A] B.

T
30/08/2020 00-00-00

I 1: Current Min [A] B
N 1: Current Max [A] B

T
04/10/2020 00-00-00
1. Current Max [A] C

T
02/10/2020 00:00-00

I 1 CurrentAvg [A] C
I 1 Current Min [A] C
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B Voltage V]
Max
linear Avg
Min
S Current [A]
Max
linear Avg
Min
& Frequency [Hz]
Max
linear Avg

Min

380

340

Current [A]

260

240

220

200

AN
2512V
30/09/2020 19:16:40

2462V

2363V
26/09/2020 20:56:40
A

30/09/2020 15:50:05
2605 A
1996 A

29/09/2020 07:01:40

AN

50.29 Hz
03/10/2020 21:58:00

50.00 Hz

49.59 Hz
02/10/2020 08:29:25

BN
2526V
30/09/2020 09:38:55

2474V
2370V
26/08/2020 21:03:05
B
3TTTA
03/10/2020 16:58:25
2652 A

2012 A
29/08/2020 07:01:40

CN

2538V

30/09/2020 09:3%:30

2482V
2293V

03/10/2020 0%:51:15
c

3837A

05/10/2020 08:53:50

2553 A
2002 A

29/09/2020 £3:53:20

N

25/09/2020 11:10:15
0.0000 A

0.0000 A
25/09/2020 11:10:15

Lagging Informatian
Study type:

Energy study
Topology:

3-ph Wye

Start date:
25/09/2020 11:10:13
End date:
05/10/2020 11:10:13
Duration:

10d Oh Om 0s
Averaging interval:
Ssec

Number of averaging intervals:
172801 (172801)

1: Current Avg [A]A
2261 A

1: Current Avg [A] A

0311012020 11:13:10.085

111055
i WO ]

[

26/09/2020 00-00:00

M 1 CurrentAvg [AJA
B 1: Current Min [A]A

T
26/09/2020 00:00:00
I 1: Current Max [A]A
B 1 CurrentAvg A B

T
30/09/2020 00:00:00

1: Current Win [4] B
1: Current Max[4] B

T
02/10/2020 00:00:00

M 1 CurrentAvg [A] C
I 1: Current Min [41 C

T
04/10/2020 00:00:00

I - Current Max [A] C

8 DSS170 — T2-5 TRANSFORMER 2 — NON-ESSENTIAL SUPPLY TO ASCO CTBS 2 - SUPPLYING

LIFE CYCLE SWITCHBOARD

-1 125

B Voltage [V]
Max
linear Avg
Min
E Current [A]
Max
finear Avg
Min
B Frequency [Hz]
Max
linear Avg

Min.

AN
2528V
15/10/2020 06:45:05
2457V
2339V
08/10/2020 08:23:13
A

263.0A
14/10/2020 19:28:25
1638 A
1187 A
07/10/2020 12:54:33
AN
50.28 Hz
10/10/2020 17:57:35
50.00 Hz
49.74 Hz
12/10/2020 10:49:45

SIGMA RJ LTD — MFT-PS02

15/10/2020 06:45:15
2464V

2339V
08/10/2020 08:23:15
B

2357 A
13/10/2020 04:25:25
1463 A

1065 A
13/10/2020 07:18:55

N

2543V
14/10/2020 07:12:35

2474V
2335V

12/10/2020 21:45:05
c

2463 A

11/10/2020 12:57:00

1542 A
1176A

09/10/2020 05:10:25.

0.0000
07/10/2020 10:58:25
0.0000 A

0.0000 A
07/10/2020 10:58:25

Ligging Information
Study type:

Energy study
Topalogy:

3-ph Wye

Start date:
07/10/2020 10:58:24
End date:
17/10/2020 10:58:24
Duration:

10d Oh Om 0s

Averaging interval:
Ssec

Humber of averaging intervals:
172801 (172801)
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260 i : j — 3
i 1 i i T Current Avg [Al A
it I 17244
| | |\||- | ‘ 1.1 1] | | .‘wwwznzms-zns?zml
sag | | Lyt lll t | |“‘ i !
Il Al i L “,”‘5" L‘J HARIY | H[L“I. il | m Wi
Al I gl L R LT
22014 Nilh | | |
200
=
H
£180
3
160
140
| 1: Current Avg [A]A 1
1= L L a
10/10/2020 02:35:08 774 W i | '
H i s H i i L ; ' ; i |
09/10/2020 00:00:00  10/10/2020 00:00:00  11/10/2020 00:00:00  12/10/2020 00:00:00  13/10/2020 00:00:00  14/10/2020 00:00:00  15/10/2020 00:00:00
M : CurrentAvg [A]A I 4 Current Max [AA B 1: Current Min [4] B I 1 CurentAug [A]C B : Current ax 4] C
I 1: Current Min [4]A I 1: CurrentAvg [41B 1: Current Max [A] B I 1: Current Min [A] C

9 DSS170 — T2-6 TRANSFORMER 3 — NON-ESSENTIAL SUPPLY TO ASCO CTBS 4 - SUPPLYING
LIFE CYCLE SWITCHBOARD

B Voltage [V] AN BN N N Logging Information
e 2509V 2523V 2537V
30/09/2020 19:17:00 30/09/2020 09:3%:15 30/09/2020 09:38:50 é:‘fg;;’: i
linear Avg 2459V 2468V 2481V Tapolagy:
i 2360V 2367V 2201V 5-philye
26/09/2020 20:56:55 26/09/2020 21:03:20 03/10/2020 09:51:35 Start date:
& CorrentiAl i - = o 25/09/2020 11:18:18
) 1709 A 2082 A 2243A 0.0000 A End dste:
02/10/2020 0%:56:55 20/08/2020 11:57:50 05/10/2020 0854115 25/08/2020 11820 YA 111218
Duration:
linear Avg 146 A 1306 A 1M154 0.0000 A i
e 814A 946 A 8194 0.0000 A Averaging interval:
05/10/2020 07:07:05 20/09/2020 07:07:45 05/10/2020 07:01:05 25/00/2020 11:18:20 Ssec
B Frequency [Hz] AN Number of averaging intervals:
- g 172801 (172801)
o 03/10/2020 21:58:20
linear Avg 50.00 Hz
e 4950 Hz
02/10/2020 0%:29:45

10 DSS170 — T3-1 TRANSFORMER 3 — INCOMER

B Voltage [V] AN BN N N Logging Informat
e 334V 2522V 2533V !
0471072020 21:25:00 30/00/2020 09:41:15 30/00/2020 09:41:15 Sty types
Energy study
linear Avg 316V 2468V 2478V —-——
s 291V 2362V 2287V J-phWye
25/09/2020 10:54:00 26/09/2020 21:02:05 03/10/2020 09:53:35 Start date:
8 Current [A] = 5 = w 25/09/2020 10:25:56
- 4948 A 5936 A 4884 A 0.0000 A fctioater
29/09/2020 17:53:40 25/00/2020 17:53:40 29/09/2020 17:52:40 25/08/2020 10:26:00 02020302535,
Duration:
inear Avg 12174 1486 A 1524 0.0000 A B
g T38A 791 A 643 A 0.0000 A Averaging interval:
01/10/2020 04:46:10 04/10/2020 D215 04/10/2020 03:08:35 25/09/2620 10:26:00 Ssec
B Frequency [Hz] AN Number of averaging intervals:
i 50.29 Hz 172801 (172801)
03/10/2020 22:00:20
linear Avg 50.00 Hz
Min 49.59 Hz

02/10/2020 0%:31:45

SIGMA RJ LTD — MFT-PS02 7
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@

=

e
|

£
g
3

100

1: Current Avg [41A
112204 |
27082020 10:25:20.081 | ] 2

[i: Current Avg [A]A
10934

03/10r2020 10:20:55.169

"

T
26/09/2020 00:00:00

Il 1 CurrentAvg [AJA
I : Current in [4]A

T
28/09/2020 00:00:00

N 1: Current Max [A]A
B 1 CurrentAvg [4] B

i
30/09/2020 00:00:00

1:Current Min 4] B
1: Current Max (4] B

T T
02/10/2020 00:00:00 04/10/2020 00:00:00
Il 1 CurrentAvg [A] C

1: Current Min (4] C

I 1: Current Max [A] C

11 DSS170 — T3-2 TRANSFORMER 3 — NON-ESSENTIAL SUPPLY TO SUB-SECTION LIFE CYCLE
SWITCHBOARD

B Voltage [V]
Max

linear Avg
Min
S Current [A]
Max

linear Avg
Min

B Frequency [Hz]
Max

lincar Avg

AN

2513V
30/09/2020 19:17:10

246.1V

2361V
26/09/2020 21:09:05
A

3676 A
26/09/2020 16:56:35
59.1A
308A
26/09/2020 16:56:35

: AN
50.29 Hz
03/10/2020 21:58:15
50.00 Hz
49.60 Hz
02/10/2020 09:29:45

BN
2523V
30/09/2020 09:39:15

2470V

2362V
26/09/2020 21:00:20

B

3181 A
26/08/2020 15:54:30

879A

04/10/2020 05:47:00

N
2535V
30/09/2020 09:39:20

2484V

03/10/2020 08:51:30
c
1718 A
29/08/2020 15:45:50
408A
223A
04/10/2020 03:07:40

Logging Information

Study type:
Energy study
Topology:

3-ph Wye

Start date:
25/09/2020 11:08:21

End date:
05/10/2020 11:08:21
Duration:

104 0h 0m 0s
Averaging interval:
Ssec

Humber of averaging intervals:
172801 (172801)

350

300

250+

Current [A]
5

100

I

1 Current Avg [AJA

|27i08/2020 11:09:00
|

[1: Current Avg [ATA

7734
03/10/2020 11:08:25

T
26/09/2020 00:00-00

I 1 CurrentAvg [A]A
I 7 Current Min [AJA

SIGMA RJ LTD — MFT-PS02

s
28/09/2020 00-:00-00

I 1: Current Max [A]A
I 1: CurrentAvg [A] B

T
30/09/2020 00-00-00

I 1. CurrentMin [A] B
I 1 Current Max [A] B

T T
02/10/2020 00-00-00 04/10/2020 00-00:00
I 1 CurrentAvg [A] C

1. Current Min [A] C

1. Current Max [4] C



4.0

Collated Data Table

2oV SIGMA RJ

Maximum and average recorded current has been extracted from the recorded data. These values
were individually reviewed along with the graphical data. A ‘baseline amps’ value was then
established from the graph to account for plant/equipment starting current. A 10% margin was then
added to this value as a contribution towards any plant/equipment not running at the time of

Migration Load
LocATION Coupled Load Monitored | Pretectin  Protection | 3 Nominal | Max Amps Max Amps. Max Amps | Avg Amps ~Avg Amps Avg Amps | Baseline Amps for | 10% Uplift for non f::::snn:: u:" b
Rating Setting Voltage u L 13 u L 13 load analysis active plant R
17/10/2020
DS5105 - Essential Critical = o ~
Supply (Basement) |End: 3613 2743 303.8 172.7 1824 1828 25
27/10/2020 11:17:55 MaxkvA Avg kvA BLKVA kvA
250 114 156 171
start: 17/10/2020
) 11:53:27
DSSI::;' ﬁls:mul " 600 600 400 B
f "p‘:'y End: 367.7 380.9 3924 1676 1713 1711 260
e 27/10/2020 10:53:27 Max kVA Avg KVA BLKVA KkVA KkVA
272 116 180 198 370
Start: 17/10/2020
11:15:09
DS5105 - Non-Essential NON-ESSENTIAL
(o) X 800 800 400 280.8 3283 3986 883 1124 103.4 180
27/10/2020 10:15:05 Max kVA Avg kVA BLKVA kvA kVA
276 78 125 137 137
25/09/2020 10:41:34
=T Transformer 1
DSS170-Ti- 2500 2300 400
Transformer1- Incomer [End: 313.1 310 3106 1446 1226 1369 25
05/10/2020 10:41:34 MaxkvA Avg kvA BLKVA kvA kvA
217 100 156 171 171
start:
CERDARY 07/10/2020 10:45:52
Transformer 1.- Non
Essential Supply to ASCO 630 630 400
. nd: 1925 1461 1311 814 732 633 120
CTBS 1- Supplying CCU e P b " "
Gy 17/10/2020 10:45:35 MaxkvA AvgkvA BLKVA VA
58 83 91
DS5170- T1-6 et
c 25/09/2020 10:51:19
Transformer 1 - Non-
Essential Supply to ASCO 800 800 400
End: 263.6 286.4 3018 477 a9 282 125
CTBS 3 - Supplying Life o b " o "
Cycle Switchboard _|05/10/2020 10:51:15 MaxkvA AvgkvA BLKVA VA
209 33 87 95
start:
25/09/2020 11:10:13
T Transformer 2
Dss170- T2 2500 2300 400
Transformer2 - Incomer [End: 359.8 3772.7 3837 2605 265.2 2553 320
05/10/2020 11:10:13 MaxkvA AvgkvA BLKVA kvA kvA
266 184 222 244 244
start:
EHE-BE 07/10/2020 10:58:24
Transformer 2 - Non-
Essential Supply to ASCO 630 630 400
e |End: 263 2357 2463 163.8 1463 1542 220
CTBS 2 - Supplying Life ) p . " "
Cycle Switchboard | 17/10/2020 1058:24 MaxkvA AvgkvA BLKVA VA
182 113 152 168
055170- 126 start: 25/09/2020
C o 11:18:18
Transformer 3 - Non-
Essential Supply to ASCO 800 800 400
e |End: 05/10/2020] 1709 2082 2243 1146 1306 1115 160
CTBS 4- Supplying Life | ™"*° b . p "
Cycle Switchboard | 111818 MaxkvA AvgkvA BLKVA VA
155 51 111 122
25/09/2020
o Transformer 3
DSS170 T34 2500 2300 400
Transformer3 - Incomer [End: 4948 593.6 488.4 1217 148.6 1152 325
05/10/2020 10:25:56 MaxkvA AvgkvA BLKVA kva kvA
411 103 225 248 248
DS5170-T3-2 zs/oé/zozo 11:08:21 DSS170
. o ESSENTIAL
Transformer 3 - Non-
Essential Supply to Sub- 1600 1600 400 150 LOAD
Section Life Cycle  |End: 367.6 3181 1718 50.1 879 2038
Switchboard 05/10/2020 11:08:21 MaxkvA AvgkvA BLKVA kvA kvA
255 61 104 114 591

SIGMA RJ LTD — MFT-PS02
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5.0 Conclusion
DSS105

1) The recorded essential load to be migrated onto DSS170 is 370kVA.
2) The recorded non-essential load to be migrated onto DSS170 is 137kVA.

DSS170

1) The recorded load on Transformer 1 is 171kVA, 11% Utilisation.

2) The recorded load on Transformer 2 is 244kVA, 15% Utilisation.

3) The recorded load on Transformer 3 is 248kVA, 16% Utilisation.
Transformer 3 is classified as the n+1 transformer so must account for transferred loads from T1 or
T3 during maintenance or failure scenarios. There-fore for the purposes of this study the highest load

from of 248kVA from T3 is added is to T2 giving 492kVA, 31% Utilisation.

The annual location of the load study suggests the CCU Chillers were relatively dormant so to
replicate a peak summertime load a manual addition of the Chiller and pumping system is needed.

Chillers 33 and 34 supply the cooling demand of the CCU in a run/standby configuration. Each chiller
is rated at 500kW cooling capacity, a conservative COP of 3 gives an input electrical load of 166kW
assuming a power of 0.9 equates to 184kVA.
A primary circulation pump of 15kW and secondary pump of 7.5kW is also taken, both are unity
power factor as speed control is via a variable frequency drive. The revised total chiller load is
207kVA.
This is added to the 492kVA giving a revised load of 699kVA, 44% Utilisation.

4) The recorded essential load on DSS170 is 591kVA.

Displacement Power Factor (DPF)

The DPF ranged from 0.95 to 1 as indicated in three locations shown below; for generator
assessment the monitored load will be taken at unity power e.g. 591kVA = 591kW.

The generators supporting CCU and Life Cycle Switchboard are two SDMO 1420 kVA / 1136kW in a
n+1 configuration.

Based upon the monitored data the generators utilisation is currently 52%.
Migration of Phase 1 to 2 loads to DSS170
The following loads are to be migrated,;

Essential load - 370kVA
Non-essential - 137kVA

________________________________________________________________________________________________________|
SIGMA RJ LTD — MFT-PS02 10
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Total load on Transformer = 507 kVA + 699kVA = 1206kVA, 75% Utilisation
Total load on Transformer without chiller =507 kVA + (699 — 207) = 999kVA, 62% Utilisation
Total load on Generator = 370 kVA + 591 kVA =961 kVA, 85% Utilisation

No further load can be added to CCU generators unless n generation is accepted which will require a
derogation to HTM 06-01. Manual transfer switches exist on Chillers 33 and 34 which allows both to
be switched to the generator should a prolonged utility outage occur at peak summertime
temperature taking the revised generator load with one chiller connected to 1168kVA, 103 %
utilisation.

Peak summertime load with migrated loads reveals an estimated nominal 15% (240kVA) and 22%
(352kVA) spare transformer capacity on T1 and T2 above these values would require a derogation to
HTM 06-01.

SIGMA RJ LTD — MFT-PS02 11
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Appendix 8
Existing HV cable routes drawings
e MJH-SDX-HV1-71001 - MJH - Site Layout HV Ring 1 Cable route

MJH-SDX-HV1-71003 - MJH - Site Layout HV Ring 3 Cable route
MJH-SDX-HV1-71004 - MJH - Site Layout HV Ring 4 Cable route
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