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The abbreviations as listed below shall be applicable throughout this document.

Abbreviation Meaning Given to the Abbreviation
A Ampere
AAC All Aluminium Conductor
AASHTO American Association of State Highway and Transportation Officials
AC Alternating Current
ACSR Aluminium Conductor Steel Reinforced
ADSS All-dielectric Self-supporting
Al Aluminium
AMSL Above Mean Sea Level
BIL Basic Insulation Level
BoM Bill of Materials
BoQ Bill of Quantities
BTU Battery Terminal Unit
CD Compact Disc
CT Current Transformers
Cu Copper
dB Decibel
DB Distribution Board
DC Direct Current
DCI Direct Current Isolator Switch
DP MCB Double Pole Miniature Circuit Breaker
DTF Distance to Fault
DT Definite Time
E/F Earth Fault
FDP Final Design Package
FO Fibre Optic
ECSA Engineering Council of South Africa
ENC Eskom National Contract
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Abbreviation

Meaning Given to the Abbreviation

GPR Ground Potential Rise

GPS Global Positioning System

HD High Density

Hz Hertz

HV High Voltage
ICEW Insulated Copper Earth Wire

ICT Information and Communication Technology
IDMT Inverse Definite Minimum Time

IEC Independent Electrotechnical Commission
IED Intelligent Electronic Device
IEEE Institute of Electrical and Electronic Engineers

In Nominal Current Rating

I/0 Input - Output

IP Ingress Protection

P Internet Protocol

IR Infra-Red

ISO International Standards Organisation

JB Junction Box

kA Kilo Ampere

K Kelvin

kVA Kilo Volt Ampere

kv Kilo Volt

LAN Local Area Network

LAP List of Accepted Products

LC Lucent Connector

LCD Liquid Crystal Display

LED Light Emitting Diode

LOR Local/Off/Remote Switch

LPL Lightning Protection Level

LV Low Voltage
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Abbreviation

Meaning Given to the Abbreviation

MCB Miniature Circuit Breaker
mm Millimetre
ms Milliseconds
MS Microsoft
MTTR Mean Time To Repair
MV Medium Voltage
MVA Mega Volt Ampere
MW Mega Watt
Native Original electronic file format of documentation
NC Normally Closed
NMD Notified Maximum Demand
NO Normally Open
OEM Original Equipment Manufacturer
o/C Overcurrent
OHL Overhead Line
OHS Occupational Health and Safety
O&M Operating and Maintenance
OPGW Optical Ground Wire
°C Degree Celsius
PC Personal Computer
pC Pico Coulomb
PCD Pitch Circle Diameter
PFC Power Factor Correction
PPS Pulse Per Second
PTP Precision Timing Protocol
p.u. Per Unit
PVC Polyvinyl Chloride
QA Quality Assurance
QoS Quality of Supply
RE/F Restricted Earth Fault
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Abbreviation

Meaning Given to the Abbreviation

RIO Remote Input Output device
r.m.s Route-Mean Square
RTC Real Time Clock
S seconds
SA Surge Arrestor
SABS South African Bureau of Standards
SANS South African National Standards
SAT Site Acceptance Tests
SED Station Electric Diagram
SEF Sensitive Earth Fault
SFe Sulphur Hexafluoride
SHE Safety, Health and Environment
SHEQ Safety, Health and Environment and Quality
SLD Single Line Diagram
SOC State Owned Company
SWA Steel Wire Armour
TEF Technical Evaluation Forum
usB Universal Serial Bus
uPVvC Unplasticized Polyvinyl Chloride
uv Ultra-violet
\% Volt
VA Volt Ampere
VT Voltage Transformer
W Watt
kWhr Kilowatt Hours
XLPE Cross Linked Polyethylene
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The Eskom standard Substation FDP template was used for the order creation of this document, with certain
alterations made to the layout to suit the FDP application where applicable. The checklist below is the
aforementioned template in order to confirm the information included, and those not included due to applicability.

BOOK 1

Iltem Description Applicable and Included Not Applicable
1. Technical Team /

2. Additional Notes /

3. Scope of Works /

4. Execution Plan v

5. Credit Bill of Materials v
6. Existing Network Diagram /

7. Proposed Network Diagram /

8. Civil: Specifications v

0. Geotechnical Report /
10. Civil: Bill of Schedules v

11. Civil: Detailed Drawings /
12. Architectural: Specifications /
13. Architectural: Detailed Drawings /
14. Power Plant: Specifications /

15, ’\PA(;\;\éeriraIIDSIant: Long Lead Time Bill of /

16. Power Plant: Final Bill of Materials /

17. Power Plant: Final Bill of Quantities /

18. Power Plant: Label Schedule /
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19. Power Plant: Detailed Drawings /

Power Plant: Non Standard Material /
20. Specifications
21. Control Plant: Specifications /

Control Plant: Long Lead
22. Time Bill of Materials v
23. Control Plant: Final Bill of Materials /
24. Control Plant: Final Bill of Quantities /
25. Control Plant: Detailed Drawings /

Control Plant: Non Standard Material /
26. Specifications

Execution Plan and Temporary /
27. Arrangements: Specifications

Execution Plan and Temporary /
28. Arrangements: Bill of Materials

Execution Plan and Temporary /
29. Arrangements: Bill of Quantities

Execution Plan and Temporary /
30. Arrangements: Detailed Drawings

Execution Plan and Temporary
31. Arrangements: Non Standard Material /

Specifications
32. HV Lines: Design Philosophy /
33, HV Lines: Templated Profile /
34. HV Lines: Staking Table v

HV Lines: Bill of Materials and /
35. Quantities
36. HV Lines: Structure Drawings /

HV Lines: Hardware Assembly
37. Drawings ‘/
38. HV Lines: Foundations /
39. HV Lines: Stringing Charts /
40. HV Lines: Buy Out Specification /
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41. HV Lines: Construction Checklist /
42. MV Lines: Specifications /
43. MV Lines: Network Overview v
44. MV Lines: Bill of Materials v
45. MV Lines: Bill of Quantities /
46. MV Lines: Structural Drawings v
47. MV Lines: Sag & Tension Tables /
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The current EA & EMPr do not cover the scope of works as defined in this document, due to the fact that the
study was conducted prior to TEF approval for these works. At present the process is underway to amend the EA
& EMPr respectively.

Design verification of the works for environmental compliance, including the commencing of construction thereof,
is subject to the finalisation & conditions of the amended EA & EMPr.
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Transnet SOC Ltd is undertaking a major programme of projects in Cape Town, Saldanha and Postmasburg to
upgrade and expand the capacity of their infrastructure, as part of their Market Demand Strategy.

The purpose of the Tippler 3 project at the Port of Saldanha is to sustain the materials handling capacity at the
Port of Saldanha by the addition of a third tippler. As part of the Tippler 3 project, new bulk electrical supply
infrastructure is to be provided to increase the capacity of the existing power supply to meet current and future
demands at the Port of Saldanha.

In order to facilitate the abovementioned increase in capacity, there is a requirement for the provision of new
infrastructure for Eskom, including upgrades & modifications to their existing 66 kV supply network in the region.
The works has been registered with Eskom as a self-build project and subdivided into four jobs respectively,
which are as follows:

Project Name Project ID
Transnet Saldanha NMD Upgrade - New Ystervark S/S 153272156

Job Name Job ID

Ystervark Branch Lines - Iscor/Blouwater 66 kV Lines 153272156-00001
Blouwater Substation - Ystervark Feeder Control Plant 153272156-00002
Ystervark 66 - 132 kV Substation 153272156-00003
Iscor 66 kV Breakers & Protection Upgrade 153272156-00004

This final design package covers the design principles and approach for the supply and installation of new 66 kV
outdoor circuit breakers, including associated protection upgrades, at Iscor 66/11 kV Substation.

This document must be read in conjunction with the other abovementioned projects’ FDPs. Each FDP document
consists of three books respectively.

The Fig overleaf depicts the location of Iscor Substation.

Final Design Package: Iscor 66 kV Breakers & Protection Upgrade - Book 1 1924701-2-300-E-RPT-0007
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BLOUWATER-ISCOR 1 & 2
66kV OHL

BLOUWATER
SUBSTATION

Figure 1: Iscor Substation Location

Final Design Package: Iscor 66 kV Breakers & Protection Upgrade - Book 1 1924701-2-300-E-RPT-0007

Eskom Job Number: 153272156-00004 12



AECOM TRANSNET GROUP CAPITAL Final Design Package:
Iscor 66 kV Breakers & Protection
Upgrade - Book 1
Job Number: 153272156-00004

The high level scope of work at Iscor Substation will be as follows:

Iscor Substation is fed via two 66 kV overhead lines from Blouwater Substation. Currently there are no 66 kV
circuit breakers in the existing transformer feeder bays. Due to the tie-in of the new Ystervark 66 - 132 kV
Substation onto the existing Blouwater-Iscor 66 kV overhead lines immediately before Iscor Substation, it will
necessitate the installation of 2 x 66 kV circuit breakers in the existing transformer-feeder bays.

Further to the above, the existing line differential protection scheme for each feeder will not operate correctly with
the introduction of the tee-off lines (for Ystervark Substation). As a result, a second teleprotection card must be
installed for each respective relay and their three-terminal differential protection functionality selected. The
existing transformer protection schemes for both transformers must also be modified to ensure the tripping of the
new 66 kV circuit breakers.

The existing 4 x 11 kV feeds to the Port of Saldanha will also be disconnected and removed, once Transnet’s
Main Intake Substation has been commissioned. The Port will then be fed directly from the aforementioned
Substation.

Label changes will be undertaken on the protection panels and respective outdoor HV equipment of the 2 x 66 kV
feeders, to ensure the current naming convention of ‘Blouwater’ is changed to Blouwater/Ystervark TEE.

Final Design Package: Iscor 66 kV Breakers & Protection Upgrade - Book 1 1924701-2-300-E-RPT-0007
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5.3. Site/Environmental Conditions

Referencing Section 4 in this document, once the amended EA & EMPr has been received, the conditions
applying to environmental factors such as Visual Impacts, Heritage, Vegetation, Aquatic Ecosystems, Avifauna
and the like shall be confirmed.

The Fig below depicts the original environmental study layout map of project components conducted for the
Transnet bulk power upgrade project at the Port of Saldanha (Note: Lighting forms part of a different package
on the Tippler 3 project).

ppler 1
l Tippler 2

NewSlibstation N Substation H

SUBSEA —%- [
, | S

Subst. J,K —» % ,
New main
New / substation

underground
cables

ArcelorMittal

o

Google earth
: .

Tour Guide

TRANSNET BULK POWER VIA Project No.

. srk Layout of Project Components 494610

Figure 2: Original Environmental Study Layout Map of Project Components

From the above figure, it can be seen that Iscor Substation is situated next to the Port of Saldanha and the study
area covering Transnet’'s new Main Intake Substation (includes Ystervark Substation).

Given the above the climatic, pollution level and lightning activity conditions applicable to Iscor Substation can be
assumed to be same as for the Port. The climate in the area is defined as semi-arid Mediterranean, which is
strongly influenced by the cold Benguela current and coastal berg wind conditions. Table 1 overleaf summarizes
the climatic conditions on site:

Final Design Package: Iscor 66 kV Breakers & Protection Upgrade - Book 1 1924701-2-300-E-RPT-0007
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Table 1: Site Climatic Conditions
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Iscor 66 kV Breakers & Protection

Upgrade - Book 1

Job Number: 153272156-00004

Final Design Package:

Condition

Description

Altitude

Sea Level

Air Temperature

45 °C Maximum; -5 °C Minimum

Equipment Surface Temperature (from sun)

60 °C Maximum

Relative Humidity

50 % Minimum; 85 % Maximum; 60 % Average

Air Quality

Coastal salt-laden air with high concentration of iron ore dust

Air Pressure

101.3 kPa

The table below indicates the average monthly precipitation for the Saldanha area.

Table 2: Average Monthly Precipitation (mm): Saldanha

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
3 3 12 24 36 39 39 27 24 12 4 12
Figure 3 indicates the seasonal wind speeds and directions.
N Summer N A
— 1% + N Alcaa

Wind speed [m/s]
B Above 275
250-275
Bl 225-250
200-225
175-200
150-175
125-150
100-125
75-100
50- 75
25- 50
Below 2.5

l

STATION CODE
STATION NAME
HEIGHT

HEIGHT SURF 18.0

Q01
: SALDANHA PORT CONTROL
20

LATITUDE

3 3302835
LONGITUDE

17 96267
START DATE
END DATE

1994.10.10
201240531

Figure 3: Seasonal Wind Roses for the Port of Saldanha
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With regards to pollution levels and lightning activity in the area of the site, the following two figures below have
been used to guide the designer. The site has a high pollution level as a result of iron ore export activities at the
Port, and heavy salt-laden air. All outdoor equipment shall have a 31 mm/kV creepage distance rating where
applicable. The lightning activity in the area is minimal, with a ground flash density of less than 1 flash/km2/annum.

o mmme

ol TRt

Figure 5: Lightning Ground Flash Density Map
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No geotechnical study have been conducted inside Iscor Substation, as it is accepted that the existing
Substation’s platform will be able to cater sufficiently for the loadings of the new 66 kV circuit breakers.
Furthermore, no soil resistivity tests were done as all respective equipment earths will be connected to the

existing earth grid/mat.
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5.4. Credit Bill of Material
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5.5. Existing Network Configuration
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Figure 6: Existing Electrical Network Configuration - Blouwater to Iscor Substation
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Figure 7: SED - Iscor 66/11 kV Substation (Existing)
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The existing bulk electrical supply to the Port of Saldanha is fed from Iscor 66/11 kV Substation. This Substation
includes 2 x 20 MVA transformers, which in turn is fed by 2 x single-circuit 66 kV overhead lines from Blouwater
Substation, with each line terminating separately onto the transformers. There is no busbar interconnecting the
incoming feeds with the transformers. The current firm capacity of the Substation is 20 MVA, equating to the
rating of a single transformer.

On the 11 kV side the network consists of indoor type switchgear inside the control building, which supplies the
Port’s existing main supply Substations A and H, with an allocated 20 MVA NMD to Sub A and 5 MVA to Sub H
respectively, providing a total allocated NMD of 25 MVA to the Port. All 11 kV indoor switchgear panels within the
Iscor Substation are fully allocated with no available spare panels to provide the additional loads required at the
Port, including Tippler 3. There is also no space within the control building to add new switchgear.

The maximum power rating of the 11 kV switchgear is 1250 A, ie, 23.8 MVA, which is the ultimate final maximum
load that Iscor Substation can supply. Adding new switchgear will thus not resolve the upper limit of power supply,
hence the required disconnection and removal of the 4 x 11 kV feeds supplying the Port. Refer also to Section
5.2.

It should be noted that the 20 MVA firm supply at Iscor Substation has on occasion been lost in the past. Since
the introduction of the Port’'s 10.5 MVAr power factor correction (PFC) facility in 2014 next to Substation A, it has
facilitated an average of + 2 MVA peak power demand reduction.

This has resulted in the firm supply at Iscor Substation being restored. However with the connection of Sunrise
Energy to Iscor Substation (allocated 2 MVA NMD), and assuming worst case scenario with the PFC facility out of
operation, the firm supply at Iscor Substation could be lost and also possibly cause the 11 kV indoor switchgear
panels to trip as a result of overloading. This worst case scenario will mean total power loss to the Port and
Sunrise Energy.
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5.6. Proposed Network Configuration
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Figure 9: Proposed New Electrical Network Configuration - Blouwater to Iscor/Ystervark Substations
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Figure 10: SED - Iscor 66/11 kV Substation (Proposed)
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The civil works to be undertaken at Iscor Substation will include, but not necessarily be limited to the following:
e Excavation and shoring for soil for circuit breaker foundations.

e Excavation, and if needed shoring, for installation of earthing to the existing earth grid/mat for the new
equipment.

e Backfilling and compaction.
e Clearing of any excess material.

¢ New yard stone around completed foundations and earth installations.

6.2.1. Excavations & Backfilling

All excavations and backfilling shall be done in accordance with SANS 1200 D. The removed soil shall be re-used
for backfilling, whereas all excess materials shall be disposed of at a designated stockpile area as instructed by
Transnet. Backfilled soil shall be compacted to 93 % MOD AASHTO, in layers no thicker than 150 mm.

New 37.5 mm, 100 mm layer yard stone shall be provided around all new foundations and earth installations,
once the compaction of the soil has been completed.

As mentioned in Section 5.3 of this document, no geotechnical study have been conducted inside Iscor
Substation, as it is accepted that the existing Substation’s platform will be able to cater sufficiently for the loadings
of the new 66 kV circuit breakers.

6.2.2. Substation Access

The Iscor Substation access does not form part of the scope of work for this project.

6.2.3. Fencing and Security

The Iscor Substation fencing and security do not form part of the scope of work for this project.

6.2.4. Trenching

Existing trenching shall be used for the 66 kV circuit breakers control circuitry.

Final Design Package: Iscor 66 kV Breakers & Protection Upgrade - Book 1 1924701-2-300-E-RPT-0007

Eskom Job Number: 153272156-00004 25



AECOM TRANSNET GROUP CAPITAL Final Design Package:

Iscor 66 kV Breakers & Protection

Upgrade - Book 1

Job Number: 153272156-00004

WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

POWER PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCQOU _BOM-18-04 ﬁv: | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Dirk Agenbag @ € S kOI I l is the property
Tel No Tel: 021 950 7500 |Df Eskom
DATE PREP. : 18 January 2019
Civil
TY SAP REFERENCE Rev_ |DESCRIPTION
1m? 0503015 -U - 0 ard Stone Total meters squared (100mm layer): m
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6.4. Final Bill of Quantities

WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM [weou_sowm-18-04
JOB NAME Job Name: Isocr 66 kV Breaker & Protection B 0 |
JOB NUMBER: Job Number: 153272156-00004
ey oL e soco ® €skom
Tel No ‘ Tel: 021 950 7500 S O
18 January 2019
BASED ON MEW SUBSTATION BOQ rev. 11

Excavation:
Excavations soft . 0.75]
|Shoring
|Shering m? 1.0 12.35 226,62 0.1875] 0.75 0.75
Backfill and compact _I
Backfill and compact (Mormal) m* 6.0 12.35 226,62 0.1875) 0.75| 4,50
Clearing of excess material to spoil
Clearing of excess material to spoil m? 2.2 12.35 30217 0.25] 1.00
|Stonin§ yard 100mm thick
|Stoning yard 100mm thick m? 9 12.35 33.24 0.0275 0.11 0.99
UBTOTAL (CIVIL PP ACTIVITIES] 30.84]
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6.5. Detailed Drawings
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The structural works to be undertaken at Iscor Substation shall include but not be limited to the following:
e Foundations for the new 2 x 66 kV circuit breakers.

e  Steel support structures for the new 2 x 66 kV circuit breakers.

7.2.1. Foundations
All new foundations will be installed in accordance with SANS 1200 and SANS 2001 - CC1 latest revision. The
new foundation HD bolts will be aligned for casting of concrete to a tolerance of + 2 mm. Foundation tolerances to

be in accordance with SANS 1200 G.6 degree of accuracy (DOA).

All new foundations will have 25 mm grout under base-plates only with SikaGrout 212. All HD bolts will have two
nuts and two washers. The grout will be a feather finish to allow water to run free from the base-plate.

7.2.2. Steelwork
All structural steelwork galvanizing shall be in accordance to SANS 121 ISO 1461 - Heavy duty (Coastal) and
Eskom standard 240-75655504 - Corrosion Protection Specification for New Indoor and Outdoor Distribution

Equipment, Components, Materials and Structures Manufactured from Steel.

All bolted connections will be cleaned and filled with jointing compound. No paint barrier allowed.
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

POWER PLANT

JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU_BOM-18-04 [R_EV : | 0
JOB NUMBER: Job Number: 153272156-00004

BOM TYPE: FINAL BOM & BOQ € k This document

PREPARED BY : Dirk Agenbag S I I I is the property
Tel: 021 950 7500 of Eskom

18 January 2019

“STEELWORK
SAP REFERENCE Rev kV DESCRIPTION

0528475 D-DT-5201-2A 0 66 kV  |66kV Circuit Breaker Support

265 ka] 530 kg

WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

POWER PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU_BOM-18-04 |IREV : | 0
JOB NUMBER: Job Number: 153272156-00004

BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Dirk Agenbag @ E S kOI I l |is the property
Tel No Tel: 021 950 7500 of Eskom
DATE PREP. : 18 January 2019

CONCRETE WORKS

| 2 [ | D-DT-5201-1B [ 2  |66kV Circuit Breaker Foundation (Soil Type 1 & 2

0267294 | |

2.8 m* Total Concrete
20 0404381 50kg Pockets of Cement
2.2m? 0216881 m?* Stone (19mm stone size)
2.0m® 0216882 m?® Sand
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

POWER PLANT

JOB NAME Job Name: Isocr 66 KV Breaker & Protection Upgrade WCOU _BOM-18-04 EV : | 0
JOB NUMBER: Job Number: 153272156-00004

FINAL BOM & BOQ This document
Dirk Agenbag ® € S kOI I l is the property

Tel: 021 950 7500 of Eskom
18 January 2019
HD BOLTS
SAP REFERENCE Rev_ |[DESCRIPTION Length Bolts /| FND [Thread

D-DT-5201-1B 2 66kV Circuit Breaker Foundation (Soil Type 1 & 2) MK 19] 500 mm 8 M24

[~ 16 |0185178 D-DT-3015 Rod, Threaded Galv M24x350mm Wash+Nuts

Total M24 Nuts
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

[weou_som-18-04

JOB NAME Job Name: Isocr 66 kV Breaker & Protection LASTEST REV : | 0 |
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ @
PREPARED BY : Dirk Agenbag € k ' ' ‘
Tel No Tel: 021 950 7500 S O
DATE PREP. : 18 January 2019
BILL OF QUANTITIES BASED ON MEW SUBSTATION BOQ rev. 11
[Foundations
Setting & Marking of foundations each 2.0 12.35 226.62 0.1875 0.75 1.50
Concrete formwork m? 2.5 12.35 302.17 0.25 1.00 2.50
Place concrete m? 2 12.35 453.25 0.375 1.50 3.00
Finishing:
Finishing Foundation each 2 12.35 75.54 0.0625 0.25 0.50
Layout of structures:
Layout Structures - Lattice ton 0.5 12.35 3021.65 25 10.00] 5.30
Assemble Structures
Assemble Structures - Lattice ton 0.5 12.35 3021.65 25 10.00 5.30
|Errect Structures
Errect Structures ton 0.5 12.35 3021.65 25 10.00] 5.30
Finishing:
Finishing Handing Over Documentation stru 2 12.35 120.87 0.1 0.40 0.80
Finishing Torque nuts each 32 12.35 2417 0.02 0.08 2.56
|§UBT3TAL (§ TRUCTURAL PP ACTIVITIE ) 26.76|
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Drawing No. Drawing Title Rev
D-WC-7104-11-05 66/11 kV - Foundation and Trench Layout 02
D-WC-7104-11-06 66/11 kV - Steelwork Layout 02
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EXISTING FOUNDATION SCHEDULE:

(ARK| DESCRIPTION USE FOR ORAWING NO. TOP OF FNO LEVEL
15000 2 1 |66 kv COLLMN SUPPORT FND. |66 kV COLUMNS 054/%26 150 mn MBOVE 1L
15500 3 2 [NV COLUMN SUPPORT FND. MY COLUMNS 054/316 (EXISTING
z 3 [NEDIUN EGUIPNENT SUPP.FND. | TRFR LL kV SK's 91 5206 150 nn ABOVE TL
12000 15000 4 | TRR PLINTH TRFR 66/1 kv e 710 (EXISTING)
£ 1L SHT 6|
9755 13800 5 |66 kV ISOL SLPP.FND. 66 kV JSOLATOR s 150 o above TL
8150 12000 6 [ NEDIN EQUIPNENT SUPP.FND. |66 kV CT's e 150 an above TL
7 (8 n LIGHT NAST SIPP.FND. | YARD LIGHTING s 150 nm sbove TL
6880 9755
B |CABLE SEALING END SUPP.FND. | CABLE SEALING END yorsan 150 mn above TL
4880 065 07—
= 9 | NEC/R/T SUPP.FrD. NEC/R/T prs 150 nn above TL
P _ 3% 4850 P 10 [BLAD WALL TRANSFORVER BUND WALL G s SEE DRANING
C 1L (14 0 LIGHT NAST SUPP.FND. (14 m LIGHT MAST S 150 nn above TL
: 12 [olL oA olL o (EXISTING) (EXISTING)
: 1 |oIL TR oIL TAP (EXISTING (EXISTING
o @ O] 16| Nan HOLE OIL DRAINAGE (EXISTING) (EXISTING)
m| (| - (| 0547350
H R s K e L 15 |cABLE TRENCH conrroL/axiL iRy cptes | S0 150 nn sbove TL
18 —— 16 | CABLE TRENCH ROAD CROSSING | TRENCH ROAD CROSSING N SEE DRAVING
| : 17 |18 n LONG, 110 nn ¢ PVC PIPES| 11 kV CABLE P 850 nn BELON TL
58] 8-+ 18 |12 n LONG,250 mn § PV PIPES| 11 kv CABLE or-Ee 850 nn BELOW TL
g 2000 @ 200 | oo (6) @ g 19 {3 m LONG, D mn $ PVC PIPES |11 kV CABLE g 850 nn BELOW TL
}— 8 7 20 6 n LONG, 250 nm ¢ PVC PIPES |11 kV CABLE & :ggé% 850 mm BELOW TL
077 @ g 21 |3 n LONG, 250 am  PVC PIPES |11 kY CABLE -Dr-ae 850 nn BELOW 1L
- - E:: . 22 |CONSERVANCY TANK WC SEE DRAWING
N @) B-"} i o NEW_FOUNDAT[ON SCHEDULE:
i i = D-07-5200
. i o 8 366 kv B S0, 66 KV CIRCUIT BREAKER SSR0 | 1s0 e avove 1L
— 2
E[; ) @ NOTES:
-6 STATION
L ALL NORK TO BE DONE IN ACCORDANCE WITH SANS 1200 LATEST REVISION.
® gl g _ 2. TOP OF EQUIPMENT FOUNDATIONS TO B 150 mm ABOVE TERRACE LEVEL.
@ ~ § 3. HV YARD TO HAVE A CLEAN, HARD, SOUND CRUSHED STONE OF A 25 mm MINIMUM NOMINAL
SIZE, 100 nn THICK LAYER. THIS SHALL BE APPLIED AFTER INSTALLATION OF ALL
- =0 g . EQUIPHENT 4D CABLES.
g g 4. ALL FOLNDATION HBOLTS T0 BE ALIGNED FOR CASTING OF CONCRETE TO A
EO) J@ TOLERANCE OF +2 mn. FOLIDATION TOLERANCE 10 BE N ACCORDANCE WITH
E 8 SANS 1200 G:6 GRADE L.
= + = 5. DEPTH OF EQUIPMENT FOUNDATIONS TO BE NOT LESS THAN SHOWN ON DETAIL
& ORANING AND NOT LESS THAN 300 mm INTO NATURAL GROUND.
6. ALL TOP EOGES OF CONCRETE ABOVE GL.TO HAVE 25 nn CHANFER AT 45
. 5 2 7 ALL FOUNDATIONS TO HAVE 25 nm CROUT LNDER BASEPLATES ONLY. GROUT MIX 21,
2 S o ALL H.D.BOLTS ARE SUPPLIED WITH 2 NUTS AND 2 WASHERS.CROUT MUST BE A
5] g FEATHERED FINISH 10 ALLON WATER O RUN FREELY FROM THE BASEPLATE.
H h 8. STRUCTURES SHALL BE ERECTED, ALIGIED, SOUARED, PLUNBED AND LEVELED TO AN
[ ACCURACY SPECIFIED IN SABS 1200 H 6.2.2.002 — CLASS 11
] 3. THE TUBULAR BUSBARS SHALL BE LEVEL, THEREFORE THE TOPS OF ALL BUSBAR FOUNDATIONS SHALL
Tone roon [©) BE AT THE SANE HELGHT AND A MINIWUN OF 150 mn ABOVE THE TERRACE LEVEL.
L ®
1 | » [ o
‘ |
' ﬂ’m‘ SuiToH foow. g
j
| i T
= L SET 13 SAT 11 [LIGHTNING PROTECTION LAvoUT
S 1 [ ion w0 e
v e [oeevan o
v o romosrion & e o
v 9+ o oo v
v s o o
C; s e
v o1 o v earion e o
< & ORG NG.__|REFERENCE DRANINGS
2 [ SUBSTATION REFURBIHED, o s | o /o2y | 153272156-000%
9800 8630 1 SUBSTATION REFURBISHED. ADA N K 08/10/2010 34874
0| REORAN ON CAD 4ND SW' & FIFENALL ADOED s I/ 15034
10000 9500 REV REVISION DESCRIPTION BY | CHKD AUTH DATE PROJECT NO.
11450 @ €ske
SKkom
S ISCOR SUBSTATION
66/11 kV
2 2 jow /7
z o FOUNDATION AND TRENCH LAYOUT
z e/ / s S| rvision
@) haenser soumoare | SCALE 11150
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PROFERTY 0 ESKOM [0NTE: _o08/07/2006

13 | 14 | 15 | 16




1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 | 16

SCHEDULE OF EXISTING STEELWORK

WARK | DESCRIPTION USE FOR DRARING | RV JomeING o) o
e L [66 kv COLUNN TYPE 8344 (66 kv COLLUN osa/xe | - - -
é 2 [66 kv BEAN TYPE 9754 (66 kV BEAN (7925) 0s4/23 | - - -
= BNl [EARTHAIRE SUPFORT EnL osa/e | - - -
3 TERTIARY COLUMN TYPE 5855) LL k¥ COLLMNS 0.54/315 - - -
4 TERTIARY BEAM TYPE 3800 |1l kV BEAM 0.54/315 - - -
5 [UEDIUW EQUIP SUPPORT 3 m [TRFR 11 KV S's IR
3 WEDIUM EQUIP SUPPORT 3 m | TRFR 66 kV SA's T E
1 66 kV [SOL SUPP STEELWORK 66 kV ISOLATOR QR?TEEZUS iy - -
8 66 KV 54 BRACKET 66 KV SURGE ARRESTORS posan ), - -
0 9 MEDIN EQUIP SUPPORT 2.5m 66 KV FOR 66KV CT's Q06| g D006 | g
Q /)4 10 [CSE SUPP STEELWORK CABLE. SEALING END Qo] g - -
1 NEC/R/T SUPP STEELWORK | NEC/R/T SUPPLIER | 9 - -
12 B m LIGHTING MAST LIGHTING / LIGHTNING Qosar| oy - -
- @ @ @ @ @ o 13|14 n LIGHTING NAST LIGHTING / LIGHTNING gonsan| g - -
O W [LieHTnG spike LIGHTNING PROTECTION 054/3%0 | - - -

SCHEDULE OF NEW STEEL WORK:

@D o g @E o g 15 66 KV BKR SUPP STEELWORK |66 kV CIRCUIT BREAKER ‘2;?7522”0‘ 0 ‘ - ‘ -

& @ o o @ o o NOTES:

L STRUCTURES SHALL BE ERECTED, ALIGNED, SOUARED, PLUNBED AND LEVELED TO AN
ACCURACY SPECIFIED IN SANS 1200 H 6.22.c)2 = CLASS 1.

&
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8. Architectural
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The existing Iscor Substation consists of two 66 kV feeder bays with two 66/11 kV 20 MVA transformers, which is
fed from Blouwater Substation via the 66 kV Blouwater-Iscor overhead feeder lines (refer to figures 6 & 7 in
Section 5.5). At present there are no HV circuit breakers inside Iscor Substation protecting the transformers. This
is achieved via the breakers at Blouwater Substation.

Due to the tie-in of the new Ystervark 66 - 132 kV Substation onto the existing Blouwater-Iscor 66 kV overhead
lines immediately before Iscor Substation, it will necessitate the installation of 2 x 66 kV circuit breakers in the
existing 66 kV transformer-feeder bays.

The new 66 kV circuit breakers shall be installed between the 11 kV cable end support structures and the existing
66 kV CTs respectively. Referencing also to Fig 10 in Section 5.6, the below Fig’s 11 & 12 depict in further detail
the positions of the new 2 x 66 kV circuit breakers. It should be noted that label changes will also have to be done
on the respective existing HV equipment ie. the 66 kV isolators and CTs, to ensure the current naming convention
of ‘Blouwater’ is changed to Blouwater/Ystervark TEE.

[

66 kV CTs

Position of New 66 kV 11 kV Cable End
Circuit Breakers Support Structures

/ /]

/

Figure 11: Iscor Substation - Visual lllustration of Position of new 66 kV Circuit Breakers
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|
i

Figure 12: Iscor Substation - Section - New 66 kV Circuit Breaker Configuration

The fault levels at Iscor Substation were provided by Eskom Western Cape Operating Unit (WCOU) Network

Planning Department, which are as follows:

Table 3: Iscor Substation Fault Levels

Busbar Name

I-13 (KA)

1-33 (KA)

66 kV Busbar (Iscor)

6.4

6.9

9.2.1. HV Equipment

All primary plant will comply with the 31 mm/kV creepage insulation levels. The specification of the new 66 kV
circuit breakers is as follows, and in accordance with D-DT-6251. It should be noted that certain data listed in the
schedule below may differ from those of the actual units to be supplied, based on Eskom’s latest requirements at
that time of provision of the equipment by the Contractor.

Table 4: Technical Schedule for 66 kV Outdoor Circuit Breakers

ltem Description Specified
1 Normal Service Conditions
11 Operation 3 pole
1.2 Installation Outdoor
1.3 Altitude <1800 amsl
14 Maximum ambient temperature 45°C
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Item Description Specified
15 Minimum ambient temperature -10 °C
16 Relative humidity 100 %
17 Degree of protection IP44
1.8 . Severe
Pollution level (31 mm/kV specific creepage)
1.9 Rated nominal system voltage 66 kV
1.10 Rated maximum system voltage 72.5 kV
111 Rated system frequency 50 Hz
2 Rated Insulation Levels
21 Rated power frequency withstand voltage (1 min)
211 common value 140 kv
212 across the isolating distance 160 kV
213 across open CB 160 kV
22 Rated lightning impulse withstand voltage (1s)
221 common value 325 kv
222 across the isolating distance 375 kV
223 across open CB 375 kV
3 Composite and/or RIP Bushings
31 Rated voltage 72.5 kv
3.2 Rated Current 3150 A
33 Rated power frequency withstand voltage 140 kV
34 Rated lightning impulse withstand voltage 375 kV
3.5 Partial discharge level, <5 pC <92kV
3.6 Creepage distance > 31 mm/kV
4 Current Ratings
4.1 Rated continuous current 2500 A
4.2 Rated short-time withstand current 25 kA
4.3 Rated short circuit duration 3s
4.4 Rated peak withstand current 62.5 kA
45 Temperature rise of active parts at rated continuous <65°C
current
4.6 Temperature rise of terminals at rated continuous <50 °C
current
4.7 Temperature rise of enclosure at rated continuous <15°C
current
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Item Description Specified

5 SFs Gas System

5.1 Annual SF6 leakage <1 % per year

6 Circuit Breaker Mechanism

6.1 Type SFe Auto-puffer

6.2 Operating mechanism Spring type, three-pole

6.3 Circuit-breaker mechanical endurance class Class M2

6.4 rMn:)émﬂ?;r;]umber of mechanical operation for drive 10 000

6.5 Rated operating sequence according to IEC 0-0.3s-CO-1min-CO

6.6 Stored switching sequence 0-CO

Classification of circuit-breaker according to its
6.7 restrike performance (line- and cable charging Class C2
breaking current)

6.8 Maximum number of operations at rated current 5000

6.9 Short circuit breaking current 25 kA

6.10 First reference voltage To be provided by OEM

6.11 Point of time t1 104 ps

6.12 Peak value To be provided by OEM

6.13 Point of time t2 and t3 312 ps

6.14 Starting point td 2s

6.15 Rate of rise 2 ps

6.16 Characteristic For Short Line Fault

6.16.1 Short line fault current To be provided by OEM

6.16.2 Wave impedance To be provided by OEM

6.16.3 Peak value To be provided by OEM

6.16.4 Rated peak factor 16

6.16.5 Time delay tdL <0.1ps

6.16.6 Time tL to peak uL 3.08 ps

6.16.7 Rate of rise of transient recovery voltage 7.84 kVlus

6.16.8 Opening time 23+4ms

6.16.9 Arcing time 11.5-21.5ms

6.16.10 Break time <50 ms

6.16.11 | Closing time 30+5

6.16.12 Contact speed: To be provided by OEM
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Item Description Specified
6.17 Circuit-breaker operating mechanism
) enclosure requirements
Operating mechanisms, local control facilities and Yes
6.17.1 all parts requiring lubrication protected by
weatherproof enclosures
6.17.2 Degree of protection for enclosures IP 55
containing exposed bearings, auxiliary
switches, motors and other electrical devices
Degree of protection for all open areas in IP 2X
the circuit-breaker common base frame as well as
6.17.3 L .
externally mounted indicating devices (where
applicable)
6.17.4 Degree of protection for all other IP 54
enclosures
Operating mechanism enclosure, handles 316L stainless steel/
6.17.5 . . . "
and fixings material Painted aluminium
6.17.6 Maximum height to top of mechanism allows 2000 mm
T servicing from ground (Un < 132 kV)
Front access door secured with a heavy-duty Yes
6.17.7 . .
locking mechanism
6.17.8 Padlocking facility shackle diameter 6 mm
6.17.9 Front access door equipped with travel stop Yes
6.17.10 Rigid, corrosion resistant documentation Yes
pocket provided on inside of front access
door, securely attached no protrusion
through door
6.17.11 Enclosure colour RAL 7032 or nght grey (‘629’)
6.18 Auxiliaries
6.18.1 Rated voltage 110 Vdc
6.18.2 Rated current 5 Adc
6.18.3 Operating Coils
6.18.3.1 | Rated voltage 110 Vdc
6.18.3.2 | Rated power 200 W
6.18.3.3 | Operating current 2 Adc
6.184 Circuit-breaker Motor
6.184.1 | Rated voltage 110 Vdc
6.18.4.2 | Rated power 900 W
6.18.4.3 | Operating current 13 Adc
6.18.4.4 | starting current 20 Adc
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Item Description Specified
6.18.4.5 | Auxiliary contacts 5NO +5NC

9.2.2. Earthing Material

All earthing will be done in accordance with Eskom standard 240-134369472 - Substation Earth Grid Design
Standard and D-DT-5240. All supports will be earthed using two earth tails.

The existing earth grid/mat does not form part of this project. The new 66 kV circuit breakers steel support
structures will be connected to the existing earth grid/mat.

Table 5: Technical Schedule for Copper Straps

Flat Copper Straps

Material Type

Black Annealed Cu

Insulated or Bare

Width (mm)

Thickness (mm)

Area (mmg?)

kA/1 sec

9.2.3. Clamps & Conductors

Table 6: Clamp Technical Schedules

Type

Dimensions

EXC-B: Bolted/Compression

Stem: 38 mm; Conductor: 26.5 mm

ETC-C: Bolted/Compression

Run: 26.5 mm; Tap: 26.5 mm

EPC-A: Bolted/Compression

Palm: 50 mm x 50 mm; Conductor: 26.5 mm

EPC-B: Bolted/Compression

Palm: 50 mm x 50 mm; Conductor: 26.5 mm

Table 7: Technical Schedule for Centipede AAC

Centipede AAC Characteristics

Conductor overall diameter (mm) 26.46
Area Total (mm2) 415.22
Aluminium wire stranding/diameter (mm) 37/3.78
Conductor linear mass (kg/km) 1150
Ultimate Tensile strength (kN) 67.2
Resistance dc @ 20 °C (ohms/km) 0.0694
Modulus elasticity final (GPa) 58.6
Coefficient of Linear expansion (1/°C) 23 x 10°®
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9.2.4. Busbar Design

No busbar design is required for the scope of work for this project.

9.2.5. Yard Lighting

No new yard lighting has been catered for Iscor Substation, as it is not part of the scope of works.

9.2.6. Lightning Shielding

The existing lightning protection of Iscor Substation shall be relied-upon.

9.2.7. Substation Security Systems

No allowance have been made for any additional security measure such as CCTV, access control or intruder
alarm systems as it does not form part of scope of the project.

9.2.8. Substation HV Equipment Labels

The existing Blouwater 1 & 2 feeder bay equipment labels will be renamed and shall be labelled with new fibre
glass equipment labels in accordance to the following standards and specifications:

e 240-75660336 - Substation and network equipment label specification.
e 240-120804300 - Standard for the labelling of electrical equipment within Eskom wired network.

Table 8: Yard Equipment Label Changes Required - Feeder 1

Existing New

BLOUWATER 1/YSTERVARK TEE

N/A
66 kV BKR

BLOUWATER 1 BLOUWATER 1/YSTERVARK TEE

66 kV LINE ISOLATOR 66 kV LINE ISOLATOR

BLOUWATER 1 BLOUWATER 1/YSTERVARK TEE

66 kV CT 66 kV CT
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Table 9: Yard Equipment Label Changes Required - Feeder 2

Existing New

BLOUWATER 2/YSTERVARK TEE

N/A
66 kV BKR

BLOUWATER 2 BLOUWATER 2/YSTERVARK TEE

66 kV LINE ISOLATOR 66 kV LINE ISOLATOR

BLOUWATER 2 BLOUWATER 2/YSTERVARK TEE

66 kV CT 66 kV CT
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

POWER PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade \WCOU_BOM-18-04 I@V: | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Dirk Agenbag @ € S kOI I ' is the property
Tel No Tel: 021 950 7500 of Eskom
DATE PREP. : 18 January 2019
MAIN EQUIPMENT
TY SAP REFERENCE Rev Volta DESCRIPTION
0170219 4 8 66 kV__[Circuit Breaker, Post Type 25 kA 4-hole pad 2500 A mnt

NOTE: Unless otherwise stated, all equipment creepage is 31mm/kV
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
POWER PLANT

JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU_BOM-18-04 Iﬁv : | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Dirk Agenbag @ € s kOI I ' is the property
Tel No Tel: 021 950 7500 of Eskom

£ 18 January 2019

MAIN EQUIPMENT

TY SAP REFERENCE Rev Volta DESCRIPTION
0170219 ul 5 8 66 kV___|Circuit Breaker, Post Type 25 kA 4-hole pad 2500 A mnth

NOTE: Unless otherwise stated, all equipment creepage is 31mm/kV

WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
POWER PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU BOM-18-04 ﬁ\a": | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Dirk Agenbag @ € S kOI I I is the property
Tel No Tel: 021 950 7500 of Eskom
DATE PREP. : 18 January 2019
EARTHING
TY SAP REFERENCE Rev_ |DESCRIPTION
0.3 coils 0400772 D-DT-6045 3 kg Flat Copper Bar (3x50mm) Total Meters 10.00 m{Meters : m
WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
POWER PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade \WCOU _BOM-18-04 ﬁv: | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Dirk Agenbag @ € S k0| I I is the property
Tel No Tel: 021 950 7500 of Eskom
DATE PREP. : 18 January 2019
CONDUCTOR
TY SAP REFERENCE Rev_ |DESCRIPTION
CONDUCTOR kg/m
| 66 m | 0403041 | D-DT-3136 [ 13 [COND, AAC CENTIPEDE 26.46D UNGRS 1.15
WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
POWER PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU_BOM-18-04 |REV : | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Dirk Agenbag ® S kOI I l is the property
Tel No Tel: 021 950 7500 of Eskom
18 January 2019
QTY SAP REFERENCE Rev_ |DESCRIPTION
Bolted - Compressi Compression Bolted Angle
6 0401766 D-DT-6006 8 EXC-B B/Comp 26.5 mm 38 mm 0°
6 0401754 D-DT-6010 10 ETC-C T/Comp 26.5 mm 26.5 mm 0°
6 0401580 D-DT-6018 8 EPC-A B/Comp 50x50 26.5 mm Palm 0°
6 0400420 D-DT-6018 8 EPC-B B/Comp 50x50 26.5 mm Palm 45°
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

POWER PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU_BOM-18-04 EV: | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ E k This document
PREPARED BY : Dirk Agenbag @ s OI I l is the property
Tel: 021 950 7500 of Eskom
18 January 2019
MISCELLANEOUS
TY SAP REFERENCE Rev_|[DESCRIPTION
48 0163641 D-DT-3082 15 |Stainless Steel Bolt & Nut : M12 x 65mm with 1 x flat washers & 1 x spring washer Used for Palm clamps
24 0163812 D-DT-6097 4  [Stainless Steel Bolt & Nut : M16 x 75mm To attach Post Type BKR to steel
Signa
6 | BuyOut | D-DT-5047 | 0 [Equipment/Bay Labels Label
Final Design Package: Iscor 66 kV Breakers & Protection Upgrade - Book 1 1924701-2-300-E-RPT-0007
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9.5. Final Bill of Quantities

WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM _BON-18-04
[JOE NANE Job Name: Isocr 66 kV Breaker & Protection

JOB NUMBER: Job Number: 153272156-00004

8 0 |
|Bom TyPE: FINAL BOM & BOQ @
PREPARED BY : Dirk Agenbag E k I ' l
Tel No Tel: 021 950 7500 S 0
18 January 2019

BASED ON MEW SUBSTATION BOQ rev. 11

Erect 132/66/44 kV equipment:
Erect 132/66/44 K\ Breakers post type set 2 12.35 12086.60) 10] 4000 80.00
I_BUSBJ\RS
Terminate jumper to busbar Clamp/compress bolty each 24 12,35 543.90 0.45] 1.80 43.20
Stringing HV
Conductor Run Out & Hang - Single phm 66 12.35 36.28 Uﬂ_ﬁl 012 7.92
Con Tension Reg. & Terminate - Single phm 66 12.35 302.17 0.25 1.00 66.00)
_ECTRICAL 187.12
Dismantle
|Loosenf5\ad1ing of conductor/earth each 6.0 12.35 241.73 0.2] 0.80 4.80]
/i
|
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Final Design Package:
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WCOU NED - HV SUBSTATION LABEL SCHEDULE

JOB NAME ISCOR 66 kV BREAKER
UPGRADE LASTEST REV : 0
JOB NUMBER: 153272156-00004
BOM TYPE: FINAL
PREPARED BY : DIRK AGENBAG @ € S kOm
Tel No 021 950 7500
DATE PREP. : 30 November 2018
Label Schedule
QTY |MATERIAL] REFERENCE | RevNo LABEL NO
1 FG D-DT-5047-4 | 3 BLOUWATER 1/YSTERVARK TEE 2
D-DT-5047-2| 3 66 kV LINE ISOLATOR
1 FG D-DT-5047-4 | 3 BLOUWATER 2/YSTERVARK TEE 2
D-DT-5047-2 | 3 66 kV LINE ISOLATOR
1 FG D-DT-5047-4 | 3 BLOUWATER 1/YSTERVARK TEE 2
D-DT-5047-2 | 3 66 KV CT
1 FG D-DT-5047-4 | 3 BLOUWATER 2/YSTERVARK TEE 2
D-DT-5047-2| 3 66 KV CT
1 FG D-DT-5047-4 | 3 BLOUWATER 1/YSTERVARK TEE 2
D-DT-5047-2 | 3 66 KV BKR
1 FG D-DT-5047-4 | 3 BLOUWATER 2/YSTERVARK TEE 2
D-DT-5047-2| 3 66 KV BKR
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Drawing No. Drawing Title Rev
D-WC-7104-11-01 66 kV - Station Electric Diagram - Proposal A 5A
D-WC-7104-11-02 66/11 kV - Site Plan 01
D-WC-7104-11-04 66/11 kV - Earth Grid Layout 02
D-WC-7104-11-07 66/11 kV - General Arrangement Layout 02
D-WC-7104-11-09 66/11 kV - Sections & Clamps 02
D-WC-7104-12-01 11 kV - Station Electric Diagram - Proposal A 08A
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NOTES ON SETTING OUT:
@ 1. SETTING OUT BEACONS X, X1,Y & YL TO BE PEGGED AND LEVELED BY ESKOM'S LAND SURVEY DEPARTMENT.
A 3|
B NOTES ON MV CABLES:
=}
— 1
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— 30 000 | POWER CABLES OF RATING NOT EXCEEDING 33 k.
: - SCSASABK6 LATEST REV. DISTRIBUTION STANDARD PART 22: CABLES SECTION 6:
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|
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|
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®
SCHEDULE:
@ LEGEND | DESCRIPTION
A = 1 MAIN EARTH GRID IS 1 x 10 mm ¢ ROUND COPPER 1000 mm BELOW GROUND LEVEL.
A
z! ————— | EARTH TAILS 3 mm x 50 mm FLAT COPPER STRAPS.
éi —— | NEW EARTH TAILS 3 mm x 50 mm FLAT COPPER STRAPS.
I
i | &< BRAZED JOINTS TO BE OXY-ACETYLENE BRAZED USING 3 mm ¢ SILBRALLOY
- ! ] 17| BRAZING RODS.NO CRIMPING ALLOWED.
i 14 800 SACRIFICIAL EARTH GRID ANODES TO BE MANUFACTURED AND CONNECTED TO THE
| MAIN EARTH GRID AS PER DRAWING D-DT-5240 SHEET 1.
14 800 i 13 200 200 nm ? HOLES TO BE DRILLED BETWEEN 3-4 m DEEP.2 x 10 mm ¢ COPPER ELECTRODES
; (%) BACKFILLED WITH BENTONITE SLURRY MIXTURE.TAILS OF ELECTRODES TO BE
| CONNECTED TO MAIN EARTH GRID.
B 13 200 ! 10 800
i NOTES:
, 8 550 i 5 550 ,
4 100 200 1. FOR STANDARD EARTHING SPECIFICATION SEE DRAWING D-DT-5240 LATEST REVISION. SPECIFICATION
i . MENTIONS CRIMPING, BUT NO CRIMPING IS ALLOWED. ALL JOINTS TO BE SILBRALLOY BRAZING.
4 i 7 2. SECURITY FENCE EARTHING AT INTERVALS NOT EXCEEDING 20 m.
C@ """""""" D S g'“?' """""" | T‘ """" @O 4, FOR CONNECTION OF MAIN EARTH GRID TO FOUNDATIONS SEE THE FOUNDATION DRAWINGS
: et ; 3 /@ : LISTED ON D-WC-7104-11-05.
I ®\rl------------ e B Sttt +— -------------- ) G , I ALL EARTH STRAPS WILL BE CONCEALED WITHIN THE FOUNDATIONS AS DETAILED
C i i b I I I I ON THE FOUNDATION DRAWINGS.
1 i i i 1 1 1 1
f""-' """" A A0 S ""1,' """" 'T"'?'""'f""f 5. YARD STONE TO BE LAID 1200 mm OUTSIDE THE PALISADE FENCE PERIMETER.
Lo ! g D
: : : 1 : -—0 1 1
1 1 » 1 1 1
i ! ! i i i i
P ! o IS I
i H i ! 1 1 i
i i i E [ i i i i
Lo i ! . L ! Lo
I
; = [ I S S +--9-4---4 DETAIL 1: EQUI-POTENTIAL GATE SLAB
o I i T H 1 oo ] T i I
= 8 _ Lt ¢ | —1 deniod
~ 8 P T i— : : i A 5 000
2 N i : i NI D
i H ! 1 ! 1 1 i
— 7 ¢--cg---------- 4 e B | Sindaty Tlanly |
o i H H ! ] i i
3 1 i H H 1 1 1
iy i i i ] i i i S
(an]
) L | | 4 .
o 1 1 X O
2 B i i LT
: : M + e e
s i ; b
: i H ! i ! 1 i i
@g_T_A_T_;Q_N_giolL_.,_ _________________________________________________________________________ vy | gl i = m _______ Lm— ; M/ T e— 6 Pw 0 L STATION S0, ® 1. A 300 mm THICK CONCRETE SLAB WITH DIMENSIONS SHOWN ABOVE SHALL BE PLACED AT THE 5 m GATES.
! : : il L_i |'_ r 1 ! ALL CONCRETE WORK SHALL COMPLY WITH SANS 1200 GA.MINIMUM 28 DAYS COMPRESSION STRENGTH
— - b , T S i o SHALL BE 20 MPa NOMINAL AGGREGATE SIZE SHALL BE 19 mm.
1 1 i 1
26'; i ! i | ' i i i 2. THE REINFORCING MESH 245 SHALL BE PLACED IN THE TOP AND BOTTOM OF THE SLAB
- i ! : L i i i WITH A COVER OF 50 mm.WHERE THE GROUND CONDITIONS ARE POOR, A 50 mm THICK MASS
S A — #---4'»- ------ tlo———o L S W 2 { CONCRETE BLINDING LAYER SHALL BE CAST PRIOR TO THE MESH BEING PLACED.
F - i ! T i i i ] ALL REINFORCING OVERLAPS SHALL HAVE AN OVERLAP OF 350 mm.
1 . 1 1 1
3 : i ! : : : 3. THE SUBGRADE MATERIAL UNDER THE SLAB SHALL BE COMPACTED TO 907 OF MOD AASHTO
N L | —t g MAXIMUM DENSITY.
— 1 :
- - - | gl N2 484 4. THE MESH IS TO BE BONDED ON ONE SIDE ONLY TO THE MAIN EARTH GRID.
3 : T : g il FOUR CONNECTIONS REQUIRED AS PER D-DT-5240 SET 21 SHT 10.
1 .
< i ! : I i 5. EXPANSION JOINTS NOT TO EXCEED 4 m SPACINGS (16 m sq BLOCKS).
i ! I ; E i i S
8 : : .............................................................. R 20282:00 0200200 :_ ........................... b - : o
~ 1 1 1 i 1 1 1 -
— 1 1 i ' i i 1 I
~ 1 1 : i 1 1 1
i i : ! 1 ! 1 1
G 5 [ G— ol e IO G orieo, sk € W
L ] ‘: L) 1
& ?—ll i ] e e e _ﬁf ! i
L] ! —
2 e lglg] 1 |
Z N D i | L
— = i ! 1 NEW sflon: ROOWM i l i i i
= S b e ——— - *+--0
- R (] | h SR
I i ! ] : i i i i
To) 1 1 s -“T“‘J'“E:‘“!'E:"“I-‘“ﬂ“' TE ] 1 1 1
& Pl . e /) P
H 1 1 i i 1 I I 1
B S B -
& L ’'y ; = |1 1
N 4l : I :
L = T -— - i
1 1 i | 1 11 1
1 1 H l 1 [ 1
— { ' i ! b Lo i
t : H 1 ! 1 | 1
1 1 1 1 i 1 o 1
i ! A 5 L B | i
; i T ] T = i
' S SRR L s e R T S S =
1 1 1 | 1
J ?J \, E : i SWITCH ROOM.! '.": . i : i
1 ¥ L U 1
1 \ T 1 | ' 1 I 1
1 1 _____I_ N N U O R N R . I O 1 1
i H i ‘1:‘ 7 3 I8 L I I : i ?_ i
1 H 1 I T R (| I 1 H 1
H i H o E E : o | H H i H SET 12 SHT 1 [11 kV STATION ELECTRIC DIAGRAM
- 1 1 1 — . —t . ——J| ! 1 1 1 SET 11 SHT 11 [LIGHTNING PROTECTION LAYOUT
?.-d-.’- ------------ ?- ------- - A i - H i - -? -------------- -?. ----- -*----? SET 11 SHT 10 |[YARD LIGHTING LAYOUT
: : : : : : : : : : SET 11 SHT 9 [SECTIONS AND CLAMPS
1 : 1 1 | 1 1 : : : SET 11 SHT 8 |TRFR 1 & 2 PLINTH DETAILS
: : : : : : : 1 : 1 SET 11 SHT 7 |GENERAL ARRANGEMENT LAYOUT
: : : : | : : : : : SET 11 SHT 6 |STEELWORK LAYOUT
K : @/b """""" + """""" + """ T""‘i'""' """""" '+' """"""" ‘ """ ‘N : SET 11 SHT 5 |FOUNDATION & TRENCH LAYOUT
i Ii = i : il : . SET 11 SHT 4 |EARTH GRID LAYOUT
@ _______________ ‘_ ___________ _‘_ ___________ :___‘_ ___________ i ______________ _‘_ ________ @ SET 11 SHT 3 [LEVEL & DRAINAGE PLAN
(/ ! \) SET 11 SHT 2 [SITE PLAN
! SET 11 SHT 1 |66 kV STATION ELECTRIC DIAGRAM
— p : & DRG NO. REFERENCE DRAWINGS:
4 100 : 1200 2 66 kV CIRCUIT BREAKERS ADDED. ADA BS CK 31/01/2019 153272156-00004
' : ' 1 | SUBSTATION REFURBISHED. ADA | UM | CK 08/10/2010 3487A
, 8 550 ' 5 550 , 0 REDRAWN ON CAD AND SA’s & FIREWALL ADDED MAS / / 1503A
I
L 13 200 ! 10 800 REV REVISION DESCRIPTION BY | CHKD | AUTH DATE PROJECT NO.
I
i
14 800 ! 13 200 ®€Skom ISCOR SUBSTAT ION
é Distribution
: 14 800 /
i AUTH: 66 11 kv
el
S;E 2z |oate:  / /
z! EARTH GRID LAYOUT
=i
<!
M >l DATE: / / SET SHEET REVISION
@ &?:;E;g:gyfjclgsoumams SCALE 1:150
=C o : ORAWN: MA Sulaiman
A= OM THL 27 0121 950 7500 THIS DRAWING 1S THE D — W C — 7 10 4 1 1 4 2
REG. o, 1508/005838/07 PROPERTY OF ESKOM [DATE:  05/07/2004




9
EXISTING EQUIPMENT SCHEDULE:
ORDER OUTLINE
MARK | DESCRIPTION USE FOR NO. MANUFACTURER | 54 ING NO
A 1 |TRFR 20 MVA 66/11 kV OLTC | TRFR 1 - ASEA 1.03/15375
2 | TRFR 20 MVA 66/11 kV OLTC | TRFR 2 - ASEA 1.03/15375
DRAWING | REV
MARK | DESCRIPTION USE FOR \O. N0,
O) 3| S/ARR S/CL 66 KV MCOV 48 KV 31 mn/kV TRFR 166 kV SA's L oI-edz )
ol
=i , D-DT-6216
85 4 |S/ARR S/CL 11 kV MCOV 12 kV 31 mm/kV TRFR 111 kV SA’s SHEET 1 7
5! 5 |S/ARR S/CL 66 kV MCOV 48 KV 31 nm/kV TRFR 2 66 kV SA's A I
= , D-DT-6216
B > 6 [S/ARR S/CL 11 kV MCOV 12 kV 31 mm/kV TRFR 2 11 kV SA's SHEET 1 7
i 7 | STANDARD OIL DRAINAGE DAM WITH LID (EXISTING)
8 | OIL TRAP (EXISTING)
o 9 | MANHOLE (EXISTING)
Q 10 |66 kV ISOLATOR WITH SURGE ARRESTORS D-DT-4728 SHT 1 REV 6
11 |66 kV CURRENT TRANSFORMER D-DT-6198 SHT 1 REV 8
C 12 |MV CABLE SEALING END SUPPORT 2 % 630 mm CU CABLE/PHASE D-DT-4649 SHT 3 REV 9
J 13|11 kV NEC/R/T D-DT-6140 SHT 1REV 9
by, S
] 14 |8 m LIGHTING/LIGHTNING MAST D-DT-5217 SHT 2 REV 4
|
| 15 |14 m LIGHTING/LIGHTNING MAST D-DT-5217 SHT 3 REV 8
|
| 16 |CONSERVANCY TANK D-WC-7104-13-01.00
|
| 17 |YARD AC DISTRIBUTION BOARD D-DT-9200 SHT 2 REV 2
|
0 | 18 [MV CABLE,2 x 630 mm’ SINGLE CORE CU CABLE/PHASE D-DT-8000 SHT 1 REV 6
|
@ | 19 |MV CABLE,1 x 300 mm’ THREE CORE CU CABLE/PHASE D-DT-8000 SHT 4 REV 6
|
| 20 |MV CABLE,1 x 95 mm® THREE CORE CU CABLE D-DT-8000 SHT 3 REV 6
|
|
_ | NEW EQUIPMENT SCHEDULE:
|}
, i :‘—’nm-------------t E E MARK DESCRIPTION DRAWING NO.
" I “'“'(—I-I-I-I-I%.:“‘ : :
& :f;f i =7 NOTE 9 o g 21 | 66 kV CIRCUIT BREAKER D-DT-6251 SHT 1 REV 8
i | it i
- - | = = [
E + | T NOTES:
an [ B} [l
i | T 1. ALL WORK TO BE DONE IN ACCORDANCE WITH SANS 1200 LATEST REVISION.
STATION S.0.L. I et . STATION S.0.L.
e B I B | e N R — e | B S S (D 2. TOP OF EQUIPMENT FOUNDATIONS TO BE 150 mm ABOVE TERRACE LEVEL.
i T
— T o 3. H.V.YARD TO HAVE A CLEAN, HARD, SOUND CRUSHED STONE OF A 38 mm MINIMUM NOMINAL SIZE,
T | TS 100 mm THICK LAYER. THIS SHOULD BE APPLIED AFTER INSTALLATION OF ALL EQUIPMENT AND CABLES.
ii | ' ii E E
T @ ==f— TR 4. DEPTH OF EQUIPMENT FOUNDATIONS TO BE NOT LESS THAN SHOWN ON DETAIL
E TN s ] _?_T__? T DRAWING AND NOT LESS THAN 300 mm INTO NATURAL GROUND.
T =
sl i . X8 5. STRUCTURES SHALL BE ERECTED, AL IGNED, SQUARED, PLUMBED AND LEVELED TO AN
| = | EE| i ACCURACY SPECIFIED IN SANS 1200 H 6.2.2.c)2 - CLASS II.
L OROROR - Sl MORORO, I 6. EQUIPMENT NOT FITTED WITH 26 mn¢ or 38 mm$ CONNECTION PRONGS MUST BE FITTED
g S Ha e WITH TINNED 26 mm¢ OR 38 mm@ BRASS PRONGS DRILLED AND TAPPED TO APPROPRIATE SIZES.
) \"~?@;;;;;;;;;;;_—;;;7;;;;;;;;:;;;;;;;;;15 : @ 7. ALL SURFACE AREAS OF CONDUCTOR OR CONTACT AREA OF CONNECTION CLAMPS
i ©) A, 9) MUST BE TREATED AS DESCRIBED PRIOR TO MAKING A CLAMPED OR CRIMPED CONNECTION.
;;l;;giii ......................................................... ' ............... 0 200200 50000002 0202209 2 200 E_ii“i“.i .E.E_ a)APPLY THIN LAYER OF NON OXIDE GREASE TO SURFACE AREA.
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EL it ! | AR OF NON OXIDE GREASE TO CLEAN SURFACE AREA.
1 l!ll!ll 1 ot ; - R A== : — ® O
WV CABLE W:: o—0 g N — AN W CABLE d)FIT CLAMP TO CONNECTOR PRONG OR CONDUCTOR AND TORQUE TO:
ii oloe ! i d.1) 8 mm GALVANIZED STEEL BOLTS - 15 N.
JOINT a Q09 . HERE JOINT
- i oy} ! TR d.2)10 mm GALVANIZED STEEL BOLTS - 26 Nnm.
— T EE WEw §10RE ROOW ® EE H d.3)12 mm GALVANIZED STEEL BOLTS - 45 Nnm.
i i | i d.4)8 mm S/STEEL BOLTS - 20 Nm.
e i | Jl KL d.5)10 mm S/STEEL BOLTS - 35 Nm.
i e OGNS d.6)12 mm S/STEEL BOLTS - 60 Nm.
H i U,r, (l.‘\ ‘\.;‘»‘ P d.7) 8 mm ALUMINIUM BOLTS - 10 Nm,
" L RELAT ROON b o 5 d.8)10 mm ALUMINIUM BOLTS - 21 Nm.
I E »f R L d.9)12 mm ALUMINIUM BOLTS - 36 Nnm.
g Ry il o (] T O O O O 2O
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1 2 3 4 5 6 ] 7 8 9 10 11 12
3 SCHEDULE
\
i MARK CODE DESCRIPTION DRAWING NO. CLAMP SIZE
\
| A 1 ur-3 CLAMP, T R12-19 mm - T22-28 mm D-DT-6099 12-19 - 22-28 mm
\
i 2 |EXC-B CLAMP, B/COMP 0° D-DT-6006 26,5 - 38 mm
\
| 3|k CLAMP, CROSS D-DT-6002 26,5 - 26 mm
\
| 1 | EPC-26 | CLAMP,PEG AL CENT D-DT-6115 26,5
| —
} 5 |KC 11 CLAMP, B/COMP 45° D-DT-6006 26,5 - 38 mm
\
| 6 |ETC-C CLAVP, T/COMP 0° D-DT-6010 26,5 - 26,5
\
| 1 - LUG, AL HORNET 1B M12 D-DT-3074 12 mm
\
3 B g8 | K3 CLAMP, CROSS 16,3 mm - 38 mm D-DT-6002 16 mn
3 9 - JOINT, BALL PORTABLE EARTH 20 kA G/S D-DT-6081 -
\
| 10 |EPC-A CLAMP, B/COMP 50X50 0° D-DT-6018 26,5 mm - PALM
\
i 11 | B4 CLAMP, PISTOL 20 mm - 30 mm D-DT-6042 20 - 30 mm
\
| 12 - CLAMP, SUSP PIVOTED 24,0 mm - 40,0 mm D-DT-7009 24 - 40 am
\
\

13 | T7CH9 CLAMP, T/COMP 38,3 - 26,5 D-DT-6010 38,3 - 26,5 mm
| ob kV FDR 1 & 2 AND TRFR 1 & 2 BAYS  T/CONP 383 mn_- 265 nn A
| C 14 |1 CLAMP, S/COMP TBCT 80/38/Ct 0° D-DT-6090 38,3 mm
\
i 15 | TBEC/P - 80| END CAP TBEC 80 PLAIN NO F/CLAMP D-DT-6040 80 mm
i 16 | TBSC80 CLAMP, BUS COUPLER TYPE TBSC80-127 D-DT-6086 80 mm
\
} 17 | TBFS80 CLAMP, F/BUS SUPP TYPE TBFS80-127 D-DT-6039 80 mm
\
| @ @@ (V) CENTIPEDE @@ 13 | TBTP8O CLAMP, TUBE BUS/PALM T/ OFF TBPT80 D-DT-6117 80 mm
\
‘ ‘ 19 - CLAMP, CABLE DBL 50 - 715 P/PROP BLK D-DT-8019 50 - 75 mm
| | ! 20 | EPC-38 CLAMP, PEG AL BULL D-DT-6115 38,3 mm
| D ; : 21 - INSUL, L/ROD 66 kV 120 kN D-DT-7029 -
| i i
3 i CENTIPEDE 22 | KC 1 CLAMP, B/COMP 0" D-DT-6006 26,5 - 26 nm
i / 23 | KC 4 CLAMP, B/COMP 45° D-DT-6006 38,3 - 38 mm
| ‘ i
: % l : ~ : ) 24 |EPC-B CLAMP, B/COMP 50X50 45° D-DT-6018 26,5 mm - PALM
i : 1 NOTES:
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| a. I 26 mm$ OR 38 mm$ BRASS PRONGS DRILLED AND TAPPED TO APPROPRIATE SIZES.
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| : DESCRIBED PRIOR TO MAKING A CLAMPED OR CRIMPED CONNECTION.
} i ~ ; | i a) APPLY THIN LAYER OF NON OXIDE GREASE TO SURFACE AREA.
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NOTES:
A TO o6bkV SECTION REFER TO 1, 11kV BUSBAR EARTHING VIA 11kV BKR ONLY

2.CIRCUIT EARTH VIA 11kV BKR ONLY.
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9.8. Non Standard Material Specifications
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The Blouwater-Iscor 66 kV lines are protected using the line differential protection function of the ABB RED 670
line differential and impedance protection relays. Ystervark Substation will be connected to the 66 kV lines via two
tee-in lines of approximately 300 m in length, immediately before Iscor Substation.

The existing line differential protection scheme for each feeder line will not operate correctly with the introduction
of the tee-off lines. To correct this, the existing differential protection schemes at Blouwater and Iscor Substations
respectively will be retrofitted with the addition of a second teleprotection card and the three-terminal differential
protection functionality selected for each of the existing respective ABB RED 670 relays at each Substation.

The existing transformer protection schemes for both transformers at Iscor Substation must also be modified to
ensure the tripping of the new 66 kV circuit breakers.

Label changes will be undertaken on the respective feeder protection panels to ensure the current naming
convention of ‘Blouwater’ is changed to Blouwater/Ystervark TEE.

Note: The fibre link for the differential protection between Blouwater and Ystervark Substations will be patched via
Iscor Substation. No direct fibre optic circuit links will be in-place between Blouwater and Ystervark Substation.

10.2.1. Protection - 66/11 kV Transformer 1 4TM7100 (Modified)

Currently, a modified 4TM7100 transformer protection scheme is installed on transformer 1. The scheme has
been modified to include a RED 670 line distance/differential protection relay, equipped with a single fibre
teleprotection card to allow for line differential protection between Blouwater and Iscor Substation.

In order to ensure the correct operation of the new circuit breaker, the tripping circuitry of the transformer
protection system must be modified. HV breaker fail and a sustained fault should send a remote tripping signal to
Blouwater and Ystervark Substations to ensure that a fault is cleared from the source.

The required second fibre teleprotection card will be retrofitted to the relay in order to allow for three-terminal line
differential protection to be enabled in the RED 670 relay. Installation, initialising of the card and updating the
masking will be undertaken by ABB on site.

The following equipment will be installed in the existing scheme:

e Long-range fibre teleprotection and communication card.

e SC/APC - FC single-mode fibre optic patch lead between relay panel and patch panel.

Final Design Package: Iscor 66 kV Breakers & Protection Upgrade - Book 1 1924701-2-300-E-RPT-0007

Eskom Job Number: 153272156-00004 50
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10.2.2. Protection - 66/11 kV Transformer 2 4TM7100 (Modified)

Currently, a modified 4TM7100 transformer protection scheme is installed on transformer 2. The scheme has
been modified to include a RED 670 line distance/differential protection relay, equipped with a single fibre
teleprotection card to allow for line differential protection between Blouwater and Iscor Substation.

In order to ensure the correct operation of the new circuit breaker, the tripping circuitry of the transformer
protection system must be modified. HV breaker fail and a sustained fault should send a remote tripping signal to
Blouwater and Ystervark Substations to ensure that a fault is cleared from the source.

The required second fibre teleprotection card will be retrofitted to the relay in order to allow for three-terminal line
differential protection to be enabled in the RED 670 relay. Installation, initialising of the card and updating the
masking will be undertaken by ABB on site.

The following equipment will be installed in the existing scheme:

e Long-range fibre teleprotection and communication card.

e SC/APC - FC single-mode fibre optic patch lead between relay panel and patch panel.

10.2.3. Labelling

New relay panel labels will be manufactured for installation on the relay panels for Blouwater 1 and Blouwater 2
66 kV feeders. The label changes will be as follows:

Table 10: Required Panel Label Changes

Existing New
BLOUWATER 1 BLOUWATER 1/YSTERVARK TEE
BLOUWATER 2 BLOUWATER 2/YSTERVARK TEE

10.2.4. Metering

No changes are required.

10.2.5. AC/DC

No changes are required.

10.2.6. Substation Automation

No changes are required.

10.2.7. Telecontrol

No changes are required.
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10.2.8. Telecommunication

Fibre optic patch leads will be installed between the retrofitted fibre teleprotection cards in the RED 670 relays of
the 66/11 kV transformers 1 & 2 and the patch panels to allow for the differential protection communication.

Eskom Telecommunication department to indicate which fibre cores in the patch panel to terminate the patch
leads to.

The following, but necessarily limited to, Eskom standards shall apply as well:
. 240-132190480 - Telecommunications Equipment Installation Standard.

o 240-67907017 - Fibre Optic Core Allocation Standard.
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10.3. Long Lead Time Bill of Materials
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

CONTROL PLANT

JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU_BOM-18-04 EV S| 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ € k This document
PREPARED BY : Lize-Mari Botha @ S OI I l is the property
Tel No Tel: 021 950 7500 Iof Eskom
DATE PREP. : 18 January 2019
PROTECTION
QTY SAP REFERENCE | Rev |DESCRIPTION
HV Feeder Scheme Options
1 0248587 | D-DT-9051 | 0 [Three Terminal Diff Option
WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
CONTROL PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade [WCOU_BOM-18-04 I@V: | 0
JOB NUMBER: Job Number: 153272156-00004
5 FINAL BOM & BOQ  This document
PREPARED BY Lize-Mari Botha @ € SkOI I l is the property
Tel: 021 950 7500 of Eskom
S 18 January 2019
LV CABLE
TY SAP REFERENCE Rev_ |DESCRIPTION
200 m 0404118 D-DT-3128 13 |Cable 1kV 19¢ 2.5mm? Cu BVX19DCV
200 m 0404761 D-DT-3128 13 |Cable 1kV 12c 2.5mm? Cu BVX12DCV
200 m 0400646 D-DT-3128 13 |Cable 1kV 4c 2.5mm? Cu BVX4DCV
8 0168280 D-DT-3070 12 |Gland No 3 & Shroud
8 0168279 D-DT-3070 12 |Gland No 2 & Shroud
4 0168367 D-DT-3070 12 |Gland No 1 & Shroud
PLEASE NOTE: CABLE LENGTHS ARE APPROXIMATE ONLY, ACTUAL PHYSICAL LENGTHS ARE TO BE VERIFIED ON SITE.
EXISTING CABLES TO BE REUSED WHERE POSSIBLE
WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
CONTROL PLANT
JOB NAME Job Name: Isocr 66 kV Breaker & Protection Upgrade WCOU_BOM-18-04 IEV: | 0
JOB NUMBER: Job Number: 153272156-00004
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : Lize-Mari Botha @ €Sk0| N is the property
Tel No Tel: 021 950 7500 of Eskom
DATE PREP. : 18 January 2019
MISCELLANEOUS
TY SAP DT reference Rev_ |DESCRIPTION

10 BUY-OUT - - FC, E9/125, 1310/1550nm, dB 5, Telegéartner, Order no. JO8093A2205
2 BUY-OUT " - SC/APC - FC single Mode Patch Leads Ruggedised
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM

fweou_som-18.04

JOB NAME Job Name: Isocr 66 kV Breaker & Protection [ASTEST REV: | 0 |

JOB NUMBER: Job Number: 153272156-00004

|BOM TYPE: FINAL BOM & BOQ @

PREPARED BY : Dirk Agenbag E k

Tel No Tel: 021 950 7500 S Om

DATE PREP. : 18 January 2019
BILL OF QUANTITIES BASED ON MEW SUBSTATIONBOQ ___rev. 11
Electrical installations
Labeling each 6 12.35 48.35 0.04 0.96]
Open and close Trench covers m 200.0 12.35 96.69 0.08 64.00]
Lay cables (< 1000V) m 600.0 12.35 42.30 0.035 i 84.00]
Glanding of Cables (per gland) (< 1000V) each 24.0 12.35 54.39 0.045 0.18] 4.32]
Label & Loom Cable (< 1000V) core 400.0 12.35 90.65 0.075) 120.00]
Terminate and support cable (< 1000V) each 24.0 12.35 99.71 0.0825 7.92
[SUBTOTAL (SP ACTIVITIES)
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ISCOR SUBSTATION PROTECTION PANEL LABELS
300 mm / TO SUIT
£ s
E BLOUWATER 1/YSTERVARK TEE 66kV FEEDER,| §
£ TIs
= BLOUWATER 2/YSTERVARK TEE 66kV FEEDER,| §
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D-WC-7104-81-01
D-WC-7104-81-02
D-WC-7104-81-03
D-WC-7104-81-04
D-WC-7104-81-05
D-WC-7104-81-06
D-WC-7104-81-07
D-WC-7104-81-08
D-WC-7104-81-09
D-WC-7104-81-10
D-WC-7104-81-11
D-WC-7104-81-12
D-WC-7104-81-13
D-WC-7104-81-14
D-WC-7104-81-15
D-WC-7104-81-16
D-WC-7104-81-17
D-WC-7104-81-18
D-WC-7104-81-19
D-WC-7104-81-20

D-WC-7104-81-21
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Drawing Title

66/11 kV Transformer 1 - Cover Sheet

66/11 kV Transformer 1 - Panel Equipment Layout
66/11 kV Transformer 1 - Front Panel Labels

66/11 kV Transformer 1 - Scheme Logic Diagram
66/11 kV Transformer 1 - Relay Logic Diagram
66/11 kV Transformer 1 - Relay Logic Diagram
66/11 kV Transformer 1 - Relay Logic Diagram
66/11 kV Transformer 1 - Relay Logic Diagram
66/11 kV Transformer 1 - AC Key Diagram

66/11 kV Transformer 1 - AC Key Diagram

66/11 kV Transformer 1 - AC Key Diagram

66/11 kV Transformer 1 - VT Supply Key Diagram
66/11 kV Transformer 1 - Main DC Key Diagram
66/11 kV Transformer 1 - Main DC Key Diagram
66/11 kV Transformer 1 - Back-Up DC Key Diagram
66/11 kV Transformer 1 - Back-Up DC Key Diagram
66/11 kV Transformer 1 - Back-Up DC Key Diagram
66/11 kV Transformer 1 - SPR Rewind DC, AC Key Diagram
66/11 kV Transformer 1 - Supervisory/Comms Key Diagram
66/11 kV Transformer 1 - Reference Diagram

66/11 kV Transformer 1 - Panel Cabling Diagram

66/11 kV Transformer 1 - Panel Cabling Diagram
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66/11 kV Transformer 1 - Panel Cabling Diagram 01
66/11 kV Transformer 1 - HV CT JB Cabling Diagram 01
66/11 kV Transformer 1 - RED 670 AC, DC & Supervisory Key Diagram 02
66/11 kV Transformer 1 - RED 670 Reference Diagram 01
66/11 kV Transformer 2 - Cover Sheet 00
66/11 kV Transformer 2 - Panel Equipment Layout 00
66/11 kV Transformer 2 - Front Panel Labels 00
66/11 kV Transformer 2 - Scheme Logic Diagram 01
66/11 kV Transformer 2 - Relay Logic Diagram 00
66/11 kV Transformer 2 - Relay Logic Diagram 00
66/11 kV Transformer 2 - Relay Logic Diagram 00
66/11 kV Transformer 2 - Relay Logic Diagram 00
66/11 kV Transformer 2 - AC Key Diagram 02
66/11 kV Transformer 2 - AC Key Diagram 01
66/11 kV Transformer 2 - AC Key Diagram 01
66/11 kV Transformer 2 - VT Supply Key Diagram 00
66/11 kV Transformer 2 - Main DC Key Diagram 02
66/11 kV Transformer 2 - Main DC Key Diagram 01
66/11 kV Transformer 2 - Back-Up DC Key Diagram 02
66/11 kV Transformer 2 - Back-Up DC Key Diagram 02
66/11 kV Transformer 2 - Back-Up DC Key Diagram 02
66/11 kV Transformer 2 - SPR Rewind DC, AC Key Diagram 02
66/11 kV Transformer 2 - Supervisory/Comms Key Diagram 01
66/11 kV Transformer 2 - Reference Diagram 00
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D-WC-7104-83-20 66/11 kV Transformer 2 - Panel Cabling Diagram 01
D-WC-7104-83-21 66/11 kV Transformer 2 - Panel Cabling Diagram 02
D-WC-7104-83-22 66/11 kV Transformer 2 - Panel Cabling Diagram 01
D-WC-7104-83-23 66/11 kV Transformer 2 - HV CT JB Cabling Diagram 01
D-WC-7104-83-24 66/11 kV Transformer 2 - RED 670 AC, DC & Supervisory Key Diagram 02
D-WC-7104-83-25 66/11 kV Transformer 2 - RED 670 Reference Diagram 01
D-WC-7104-159-01 66/11 kV Transformers - Cable Block Diagram 01
D-WC-7104-159-02 11 kV Feeders & Auxiliaries - Cable Block Diagram 01
D-WC-7104-159-03 Auxiliaries - Cable Block Diagram 00
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' |
l v TITLE REVISION DATE DESIGN CHANGE DESCRIPTION LEVEL DESCRIPTION LEVEL DESCRIPTION |
|
A Al
: 0 COVER SHEET 1 15/11/2010 | REVISION 1 CHANGES INDICATED. 1 SCHEME RATED FOR 110 V DC SUPPLY. ( AFFECTS TYPE OF | o _ |
i [~ CONTACT PROTECTION (SNUBBER CCTs) SUPPLIED ) |
| 1 PANEL EQUIPMENT LAYOUT 1 15/11/2010 | REAR OF MODULE R3: COMPONENT ORDER ALTERED. 'L :
l SEL-467E LED 10 LABEL UPDATED: “WIND. CHANGED 10 WINDING. | 2 17| INDOOR SWITCHGEAR AS PER D-DT-3408 SuTs 7 -14 — i
: 2 FRONT PANEL LABELS 1 15/11/2010 | 2o ceR FAIL ISOLATE SWITCH LABEL WORDING. ALTERED. (RT TERMINALS) WITH REMOTE PROTECTION SCHEME |
| 3 SCHEME LOGIC DIAGRAM 1 15/11/2010 | LEVEL 5:AV/MV EARTH FAULT PROTECTTON APPLTED FROM PHASE CTs. STAR-DELTA POWER TRANSFORMER WITH 360 A NEC/R ] '
i LEVEL 16: APPLICATION OF MV CUST CABLE PROTECTION ALTERED. r 3 { INCLUDES COOLER FANS: DELETE IF NOT APPLICABLE ) 18 |
| p RELAY LOGIC DIAGRAM 1 15/11/2010 UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV 0). | » : TRANSFORMER SECONDARY-SIDE I
| B REPLACES PREVIOUS SHEET 4. i CIRCUIT-BREAKER OPTIONS B :
I UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV 0. | I— 4 19 —
: 5 RELAY LOGIC DIAGRAM 1 15/11/2010 REPLACES PREVIOUS SHEET 5. I :
UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV 0. |
: 6 RELAY LOGIC DIAGRAM 1 15/11/2010 REPLACES PREVIOUS SHEET 6. L 5 20 ] :
—_— UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV O). | — |
: 7 RELAY LOGIC DIAGRAM 1 15/11/2010 REPLACES PREVIOUS SHEET 7, |
: 8 AC KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. 6 2 — :
|
: cl— 9 AC KEY DIAGRAM: STAR-DELTA POWER TRANSFORMER 1 15/11/2010 | VOLTAGE TRFRS PREVIOUSLY ON LEVEL 12 MOVED TO LEVEL 11. 7 22 STANDARD OUTDOOR HV CIRCUIT-BREAKER _ cI
| 2 [~ ( AS PER D-DT-5407 ) WITH POST-TYPE CTs TRANSFORMER PRIMARY~SIDE |
| =] —S8—1—AcKE+-BHAGRAM—STAR—STAR—POWER—TFRANSFORMER- (NOT USED) 1 15/11/2016——VOLTAGE—FRFRS—PREVHOUSEY—ON—LEVEL—12—MOVED—TFO—LEVELH— ? CIRCUIT-BREAKER OPTIONS |
| ? I_ 8 HIGH IMPEDANCE HV & MV REF FOR TWO-WINDING TRFR -| 4 _ |
| L | —96——ACKEY-DHAGRAM—ALTO—TFRANSFORMER——— (NOT USED) 1 15/11/2010——VOLFAGE—FRFRS—PREVHOUSEY—ON-HEVEE—2-MOVED—TO—HEVEE—H— TWO RMS 2V73 RELAYS (ORDERING OPTION) :
| — ? —
: - |
: - 10 AC KEY DIAGRAM: ESKOM MV CIRCUIT-BREAKER 1 15/11/2010 | AS PER PREVIOUS ISSUE. L 9 24 APPLICATION WITH REDGTO DIFE RELAY INTEGRATION :
: — 108 AC—KEYD HAGRAM:—CHS FOMER—NV—CIRELHT—BREAKER— (NOT USED) + 1541472010 EIiAgFiMENT OF TERMIE:IS_EJ. AND U CT_INPUTS SWAPPED. |
? bttt ——— AR POTNTS REV NON-STANDARD DESIGN WITH HV POST CTs AND |
—AC—KEY—DTAGRAM:—SECONDARY—STDE_HYV—CTREOTH—BRE
: D || —t0e— ARER(voT Use) 3 1571112616 —AS—PER-PREVHOUS—SSUE 10 | STANDARD DESICN DRAWING 25 | NO HV BREAKER D
—EFORAUTOTRANGFORMER APPLIEATIONS S ——— |
l 1 VT SUPPLY KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. 1 APPLICATION USING TRFR MV / SECONDARY-SIDE VTs 2 STANDARD COMMS OPTIONS I
| (i.e. WITHOUT MV VT SELECTION OPTION) {RS-485/DNP3 SCADA & RS-485 REMOTE ENG. ACCESS) '
| 12 MAIN DC KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. _:
| 1
! 13 MAIN DC KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSLE. 12 21 | IEC-61850/ETHERNET COMMS (ORDERING OPTION) !
| B TEVEL 15: FERRULE NUMBERS FOR TERMINAL X2.42 CORRECTED | '
| ‘ 14 BACK-UP DC KEY DIAGRAM 1 15/11/2010 FROM K409 TO K407. - 13 28 ‘ :
| TN313 TERMINAL NO'S CORRECTED FROM A... 10 C...
I 15 BACK-UP OC KEY DIAGRAM ! 15/11/2010 | \FvEL 163UV LINE SOLATOR STATUS ADDED. ? !
| LEVELS 3,4 & 5:MIB CONTACT CONF IGS CORRECTED (N/O vs N/CI. | I— 14 29 |
: NOTE 3 ADDED. » !
_ FERRULE NO's OF CB CLOSE COIL -VE SUPPLIES CHANGED FROM i _ _—
: —_ 16 BACK-UP DC KEY DIAGRAM 1 15/11/2010 | | oec™00 k384, OC SUPPLY MONITORING NO's CHANGED FROM L | g5 %0 QE:E 'I‘EATION WITH ATC-5200 TAP CHANGE CONTROL |
| K398 & K393 TO K399 & K400. :
MODULE TERMINAL (MT) ADDED IN FAULT COUNTER CIRCUIT (K302).
: ?  MUTUALLY EXCLUSIVE LEVELS/SHEETS. SELECT ONE AND ONLY ONE OF EACH PAIR/SET PER APPLICATION. |
| 17 SPR REWIND DC KEY, AC KEY DIAGRAM 1 15/11/2010 | FERRULE NUMBERS ADDED TO TEST POINT WIRING. |
| F IMPORTANT: OWING TO SPACE CONSTRAINTS WITHIN THE MODULE,LEVELS 15 AND 16 CAN NOT BE APPLIED TOGETHER. Fl
| 18 SUPERVISORY/COMMS KEY DIAGRAM 1 15/11/2010 | LEVEL 26: SEL-2886 DIP SWITCH SETTINGS ADDED. :
|
| 19 PROTECTION REFERENCE DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. :
|
_ TEVEL 9: FERRULE NUMBERS ADDED TOR TERMINALS X1 & XLI1Z | [ |
| 20 PANEL CABLING DIAGRAM 1 15/11/2010 AS PER SHEET 10C. :
| ULE NO's X3. X3. M K511 & K51
| 21 PANEL CABLING DIAGRAM 1 15/11/2010 K509 & K511.NO's FOR X4.11. X4 x4 PDATED AS PER SHT :
| FERRULE NO's FOR X5.8 UPDATED AS PER SHEET 16. |
| ¢ 22 PANEL CABLING DIAGRAM 1 15/11/2010 | X7.1-X7.2 DESCRIPTION CHANGED FROM *TCNH ALARM' TO "PNH ALARM'. G|
: LEVEL 16:MV_LINE ISOLATOR STATUS ADDED. |
| 23 HV OR PRIMARY-SIDE CT JB CABLING DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. :
|
: —24———MV—OR-SECONDARY—SHDE—EF—JB-EABLINGBHAGRAM— (NOT USED) 1 15/11/2010——AS—PER-PREVHOUSHSSHE————— :
—_— — |
: —25———MV—OR-SECONDARY—SHDE—VF—JB—CABLINGBHAGRAM— (NOT USED) 1 15/11/2610——AS—PER-PREVHOUSHSSHE————— |
|
: —26——|—CABLE-BLOCK—DHAGRAM (NOT USED) 1 15/11/2610——AS—PER-PREVHOUSHSSHE————— |
I [SHEET 25 | RED67) REFERENCE DIAGRAM |
| H 24 RED670 RELAY DC, AC & SUPERVISORY KEY DIAGRAM 0 25/11/2011 | SHEET ADDED FOR SITE SPECIFIC APPLICATION SHEET 24| REDGT0 AC/OC & SP.KEY OlagRMd| |
| [SHEET 23 | HV CT JB CABLING DIACRAM |
| 25 RED670 RELAY REFERENCE DIAGRAM 0 25/11/2011 | SHEET ADDED FOR SITE SPECIFIC APPLICATION [SHEET 22 | PANEL CABLING DIAGRAM :
I SHEET 21 | PANEL CABLING DIAGRAM
I ISHEET 20 | PANEL CABLING DIAGRAM - :
| b SHEET 19 | REFERENCE DIAGRAM |
| ISHEET 18 | SUPERVISORY/COMMS KEY DIAC % |
I SHEET 17 | SPR REW OC, AC KEY DIAGRAM ; |
: SHEET 16 | BACK-UP DC KEY DIACRAM ‘; |
| J ISHEET 15 | BACK-UP DC KEY DIAGRAM 'ﬁ':" |
[SHEET 14 | BACK-UP DC KEY DIAGRAM |
: [SHEET 13 | MAIN DC KEY DIACRAM © :
I — ISHEET 12 MAIN DC KEY DIAGRAM o~
|
I ISHEET 11 VT SUPPLY KEY DIAGRAM w
| [SHEET 10 | AC KEY DIAGRAM Sl
: SHEET 9 | AC KEY DIAGRAM ° :
ISHEET 8 AC KEY DIAGRAM |
| [SHEET 7 RELAY LOGIC DIACRAM |
: ISHEET 6 RELAY LOGIC DIAGRAM E |
| ‘ [SHEET 5 | RELAY LOGIC D1AGRAM x|
| — - HEET 4| RELAY LOGIC DIAGRAM |
I xATEL?I‘{;?Iﬁ;@E, SOUTH GATE BHEET 3 SCHEME LOGIC DIAGRAM :
| (T:\LiERC\RI\éA’LERS;%’:T BHEET 2 FRONT PANEL LABELS g |
| —_— AECOM TEL 127 (0121 950 7500 4EET || PANEL EQUIPMENT LAYOUT S|
| 6 o, asioneennioy [ DL COVER SiEET T
°- r AW NG
| 5
: 0 | FIRST ISSUE. SUBSTATION REFURBISHED. / / 1 B & :
| L REV REVISION DESCRIPTION [ 14 CHRD AT DATE PROJECT NUMBER o :
I =]
! ® E€skom =4
|
|
al
| PLEASE NOTEHILLLLL GG . vn 21 66/11 kV TRANSFORMER 1 oy
| wna‘onézon OATE 11406‘.10 % :
| J.MOSTERT | P.A. GERBER o |
| m | WHEN USING THIS SCHEME PLEASE MAKE SURE THAT — SOV CoRD T COVER SHEET g
! REFERENCE FILE title4TM7100r1 IS ATTACHED ON ALL E ‘ AvS [sd.van Zvi e Towmen [ w1 |
| TH H T AT A T M 1 | SvZ J15/11/2010] CHANGES AS PER ﬁ:ET 0 - COVER SHEET, S\iP_AG oate 25/11/2011]0aTe 17/09/09 - - -
I E SHEETS LL TIMES. REV |AUTH]  DATE REVISION TO MASTER BY |CHKO|SCALE D 'c 7]04 81 oo Oo ‘é’ :
| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | LeeveesTol Tl T T T Isl Toolul T T T T Iwel T T T ool [oal2sfaeforfos] [3of JPANEL TYPE DESIGNATION 4TM7100MOD.FZD 2, a1l |




I
: :
: A LOCATION | DESIGNATION DESCRIPTION TYPE MANUF ACTURER :
Al
| FRBNT VIEW
| FRONT VIEW I
: F1 BLANKING PLATE [
— I
: F2 CL MCB (M) C_ISOLATE MINIATURE CIRCUIT-BREAKER ( MAIN CCT (16A EP102UC(C16) (43 — |
! . CI MCB (BU) | DC_ISOLATE MINIATURE CIRCUIT-BREAKER ( BACK-UP CCT ) (16A EP102UC(C16) CE '
! _Fl -1 CI_MCB (SR) C_ISOLATE MINIATURE CIRCUIT-BREAKER ( SPRING REWIND )( 20A EP102UC(C20) GE !
! [ TRFR 1 66/11 kV | 2U 4_|_MCB (AC) AC_ISOLATE MINIATURE CIRCUIT-BREAKER (104 062(C10) & CA H E l
! B 5 | MCB (H HEATER SUPPLY AC MINTATURE CIRCUIT-BREAKER A G62(C06 GE [
| .G _|_ 6 | MCB (VI-HV) | HV VOLTAGE TRANSFORMER MINIATURE CIRCUIT-BREAKER A 063(C02) & CA H E B
: 1 2 MCB (VI-MV) | HV VOLTAGE TRANSFORMER MINIATURE CIRCU[T-BREAKER A G63(C02) & CA H GE [
[
: | - F3 BFI CIRCUIT-BREAKER FAIL ISOLATE SWITCH CA-10 KRAUS & NIEMAR [
=5 C ] — ETPB EMERGENCY TRIP PUSH BUTTON WITH COVER (RED ) | MPI-10R / MCBH-20 ABB |
: — F2 4TMT100MOD.F ZD 1U REAR OF MODULE FC_(HV] HV_C[RCUIT-BREAKER FAULT/TRIP COUNTER (3 DIGIT 3099 FOX |
! L 23 456 1 -1 A FC_(MV) MV_CIRCUIT-BREAKER FAULT/TRIP COUNTER (3 DIGIT ) 3099 FOX :
! i : RETanEY 3U , 5 | PNA-I PROTECTION NOT HEALTHY INDICATION [AMBER ) | KRE-222-UL (230Vac) MIMIC CRAFT |
| ) st na [t il niaiad R2 L3 6 | MIR-] MASTER TR[P OPERATED [NDICATION (RED ) | KRE-222-UN MIMIC CRAFT [
I _T 1
| | | ' 8 | (HI-Z)HV REF | HV HIGH IMPEDANCE RESTRICTED EARTH FAULT PROTECTION RELAY ZVI3-AAA RNS ¢ :
| = ' 2 9 | (H[=2) MV REF | MV HIGH [MPEDANCE RESTRICTED EARTH FAULT PROTECTION RELAY 2VT3-AAA RMS [
i F3 5 6 ) ) i [
7 = |# = !
: b’ °® Je : F4_| 1 | SEL-487E TRANSFORMER PROTECTION AND CONTROL RELAY SEL-487C SEL :
— ' |
: ) ) 5U R3 ' F5 CTTB(HV) HV_DIFFERENT[AL_CURRENT TRANSFORMER TEST BLOCK PKZ_4-WAY ALLBRO [NDUSTRIES '
| 3 4 H CTTB(MV) MV _DIFFERENTIAL CURRENT TRANSFORMER TEST BLOCK PK2_4-WAY ALLBRO [NDUSTRIES :
| == : 5|6 1|2|3|4 _ 3 | 1PI-TP6 gt FL 15T POINTS TBLACK ) | RCII BK ELECTRO FUSION |
| 0 : LANKING PLATE |
| | o o B ' T 3 BLANKING PLATE D
| _F4 1 0 M — ! T F BLANKING PLATE |
| S p——— = o ; ; F PNH- PROTECTION NOT HEALTHY INDICATION (RED 670) (AMBER ) | KRE-222-UL (230 Vac) [
: . N ] . 19U ! ! TTPB TRIP_TEST PUSH BUTTON WITH COVER (RED CP10-10R-10/ YSF ABB I
! —_ O O i i 3 | OCI MCB (M1 | DC I[SOLATE MINTATURE CIRCUIT-BREAKER (RED 670 CC (54 EP102UC(C5) CE !
! i o ] 1 R4 : : 190 4| WCB (AQ) AC ISOLATE MINIATURE CIRCUIT-BREAKER (RED 670 CC (24 062(C2) GE _:
! O ' ' 5 | CTTB(HVI - 2 | HV DIFFERENTIAL CURRENT TRANSFORMER TEST BLOCK (RED 670) PK2_4-WAY ALLBRO_[NDUSTRIES |
| A i TU s : : 6 | RED 670 LINE PROTECTION AND CONTROL RELAY RED 670 ABB [
| 5 1 1
: E § i i F10 | 1 1520 ARC FAULT RELAY 1520(CAA) RMS E :
° ° 1 1 |
| =4 1 1 |
: ol . . o 2 i i REAR OF MODULE '
—— — = 1 1 I
: — F5 b 1 3 2 o Z i ' RZ DBI DIODE_BOARD 1 (8 TRIPPING DIODES ) 0200 CONCO — |
| 1676 ' ' 0B2 DIODE BOARD 2 (8 TRIPPING DIODES ) 0200 CONCO l
| T 3U : : MTR MASTER TRIP_RELAY BJBT *% ARTECHE [
| olo 2.2 e ' o|o] RS i : I
| | T S — . 1--- |
| F F10 . | : F ol
l ° R i ’ i i
: ioi a4 . . R3 MT ODULE_TERMINALS M4/6 ENTRELEC !
A P i AS-HVM V_MAIN TRIPPING CIRCUIT_ARC_SUPPRESSOR SEL-950 SEL '
Il— Co) AS-HVBU V_BACK-UP TRIPPING CIRCUIT ARC SUPPRESSOR SEL=950 SEL —l
| | | 3 | AS-MVM MV_MAIN TRIPPING CIRCUIT ARC SUPPRESSOR SEL-950 SEL
| e R BLOUNATER 166 kY FEEDER 1 N T TERMINAL BACK PLATE 4| _AS-MVBU MV_BACK-UP_TRIPPING CIRCUIT ARC SUPPRESSOR SEL-950 SEL :
| _|ro = L _ v 5 | SEL-2885 ADDRESSABLE RS-232 TO RS-485 CONVERTER (REMOTE ENG. ACCESS) | SEL-2885 SEL |
: . F9 1 1e 2 T T Io 25 am X 80 am TRUNKING ] 6 | SEL-2886 RS-232 TO RS-485 CONVERTER (SCADA_COMMUNICAT[ON) SEL-2886 SEL [
G !
: 4 \ q R4 REAR OF SEL-487E RELAY :
: IélEl Y 6l R5 | 1 | HV METROSIL | SINGLE PHASE METROSIL FOR HI-Z HV REF RELAY (6 INCH) 600A/S1/5887 WOODBEAM l
| E E 2 | MV METROSIL | SINGLE PHASE METROSIL FOR HI-Z MV REF RELAY (3 INCH) 300A/51/5646 WOODBEAM |
| o 0 ol.o 25 mm X 80 mm TRUNKING ] |
I 5 o
i @ 20" 25 @ X 80 mm TRUNKING | TERMINAL BACK PLATE :
| g g T [XI-X7 TERMINAL RAILS [
| H _F —_— (RAISED FROM BACK PLATE BY 70 mm_ STAND-OFF POSTS ). I
: SCHEME_WIRING TERMINATED AT BOTTOM SIDE OF TERMINAL STRIPS. [
| REFER TO SHTs 20 - 22 FOR TERMINAL BLOCK MAKES AND TYPES I
! T2_| %8 TERMINAL RAILS '
! T YT | SCHEME_WIRING TERMINATED AT BOTTOM SIDE OF TERMINAL STRIPS. :
| e B0 e TRWING | REFER TO SHT 22 FOR TERMINAL BLOCK MAKES AND TYPES —_
|
: u 1 | IRF-X REDG70 PNH_AUXILIARY RELAY (110=110V_DC) CR-UTIODC3L ABB § :
| ) *%  SPECIFY 110 Vdc OR 220 Vdc z !
| w |
| TERMINAL BACK PLATE =
( 25 mm X 80 mm TRUNKING | ~ I
[ 26U &
| [ 25 am X 80 am TRUNKING | T2 [ 25 x 25 an TRUNKING T ~ :
: ] ©  TERMINAL PLATE - RED670 1 9 S|
1 - - [
| _ [Te)
| F 8 2 5U ISHEET 8 AC KEY DIAGRAM [SHEET 17 SPR REN DC, AC KEY DIAGRAM - :
| N ISHEET 7 RELAY LOGIC DJACRAM [SHEET 16 | BACK-UP DC KEY DIAGRAM SHEET 25 | RED670 REFERENCE DIAGRAM — |
| X ~N ISHEET 6 RELAY LOGIC DIAGRAM [SHEET 15 | BACK-UP DC KEY DIAGRAM SHEET 24 | RED670 AC/OC & SUP.KEY DIACRAM] LuJ |
| 50 ( 25 mm X 80 mm TRUNKING ] o o SHEET 5 [ RELAY LOGIC DIACRAM SHEET 14| BACK-UP OC KEY DIAGRAM [SHEET 23 [ HV CT JB CABLING DIACRAN Y
: I 25 mm X 80 mm TRUNKING | ] [SHEET 4| RELAY LOGIC DIAGRAM ISHEET 13| MAIN DC KEY DIAGRAM [SHEET 22 | PANEL CABLING DIAGRAM v |
| ISHEET 3 SCHEME LOGIC DIAGRAM [SHEET 12 | MAIN DC KEY DIAGRAM ISHEET 21 | PANEL CABLING DIAGRAM I
| ISHEET 2 FRONT PANEL LABELS [SHEET 11 VT SUPPLY KEY DIAGRAM ISHEET 20 | PANEL CABLING DIAGRAM N |
| ISHEET 1 PANEL EQUIPMENT LAYOUT SHEET 10 | AC KEY DIAGRAM SHEET 19 | REFERENCE DIAGRAM 8 :
| I —_ 1 [SHEET 0 COVER SHEET SHEET 9 AC KEY DIAGRAM ISHEET 18 | SUPERVISORY/COMMS KEY DIAG ﬂ |
| FEFERENCE DRANINGS; L
| 1 o
| [ 25 mm X 80 mm TRUNKING ] CAPE TOWN OFFICE 0 | FIRST ISSLE. SUBSTATION REFURBISHED. /i 1 B L
: L [ 25 mm X 80 mm TRUNKING J =COM ﬁ%%%%i{;f{éﬁiOUTH o Aty RLVISION OESCRIPTION or |omo | aum oare PROJECT MgER : |
- A ‘ [
, e g
I { REG‘. No. 1966/006628/07 @ €skom % I
I I
o
| o ISCOR SUBSTATION g
— C. KINI oJo -
| 25 mm X 80 mm TRUNKING ] s pover T 66/“ kV IRANSFMR I L
| oate 18/01/2012)0aTE 11/06/10 o |
! Tl BN 2|
| J.MOSTERT | P.A, GERBER 5
! 1 TR GTEE PANEL EQUIPMENT LAYOUT 2|
| . = J4omm
| THE SCHEME 1S DESIGNED FOR MOUNTING A 19 INCH RACK SYSTEM AS PER IEC 60297. /5 /E hvs [svan 20 e = : :
: THE MODULE AND BACK PLATE ARE 482.6mm WIDE. THE MODULE IS 300mm DEEP. 1| Svz J15/11/2010] CHANGES AS PER SHEET O - COVER SHEET. SvZ | PAG oate 25/11/2011]oare_17/09/09 D_'c_ 7 0 4 8 O O =4
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SHEET 2 OF 26 REVISION 1

ASTER TRACING FILED UNDER D-DT-15202

M

| 1 | 2 | 3 | 4 | 5 | | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16
|
I
I
| A DETAIL OF SEL-487E PROGRAMMABLE LEDs AND PUSH BUTTONS
I
| o 66/11 kV' TRFR 1
! — . CREEN GREEN RED RED
' o) ) o )
| o HV BRKR HV BRKR
ENABLED
: DC ISOLATE AC ISOLATE VOLTAGE TRANSFORMER ISOLATE TARGET TARGET RESET & OPEN CLOSE(D) NOTE 1
| B o MAINDC | BACK-UP DC | SPRING REW OC | AC SUPPLY | AC HEATERS HV VOLTAGE TRFR WV VOLTAGE TRFR RESET % LAMP CHECK (PRESS x 2) (PRESS x 2)
| 16A OC 2P 16A DC 2P | 20A DC 2P + AUX | 10A AC 2P 6A AC 2P 2A AC 3P + AUX | 2A AC 3P + AUX O TRIP J J
: 2 GREEN GREEN ¢ RED RED
R . NO. h )
L ° WHW ‘WHWH ey e 0| e 0| wr
| HV BRKR MV BRKR OPEN CLOSE(D) NOTE 1
! AMBER | 1 NOT HEALTHY NOT HEALTHY 13 | AMBER (PRESS x 2) (PRESS x 2)
J J
: RED 2 O HV O MV 14 | RED 3 AMBER AMBER
| C o) ~ o N
: ReD | 3 || O oiFF O rer 15 | RED SUPERVISORY SUPERVISORY NOTE 2
I OFF ON
| RED | 4 (O OVERCURRENT (O EARTH FALLT 16 | RED ) )
| —
| SUSTAINED CUSTOMER
I OTECTTON RED |5 |1 O FaiLt Tiver O aBLE FauLT 17 | RED 4 ~ 10 ~
' °NOT_HEALTHY® oWISTER TRIPe O | vent O | sequence
I
| D O RED | 6 (O Hv BUS ZONE O W BUS ZONE 18 | RED SUMMARY OF EVENTS
' O ® ® (EVE ) (SER )
TRFR PRESSURE
: RO [ 7 || O peLier Trip O BRKR FAIL 19 [ RED y J
| TRFR BUCHHOLZ TRFR BUCHHOLZ 5 1
: — R0 [ 8 (| O gyp ALARM 20 | AMBER o ~ o) ~
| TRFR OIL TEMP TRFR OIL/WIND.
: SBREAER FAILS o OGERCT | [, BREARER FALLT CONTER R0 |9 | O wip TEMP ALARM 21 | AMBER
| TRFR WINDING TRFR OIL LEVEL/] J J
I E T o RED (10 |1 O 1ewe TrIP O FaN FAIL ALARM 22 | AMBER RED
| 6 12
NEC BUCHHOLZ/ NEC BUCHHOLZ/ N N
: :@ 1 @ — — RO (1 || O oif Tene TRIP OIL TEMP ALARM || 23 [ AMBER o O | wmaster
I TRIP
OLTC BUCHHOLZ/
! — L RED (12 || O pressure TRip’ | O OTHER ALARM 24 | AMBER RESET
| Y, Y,
I
I O
| F NOTES
' [ ® ® 1. CIRCUIT-BREAKER CONTROLS REQUIRE THE RESPECTIVE BUTTON TO BE
: PRESSED TWICE WITHIN 3 SECONDS BEFORE ACTIVATION.
| 2. PRESS PUSH BUTTON 3 FOR 5 SECONDS TO ACTIVATE DNP3 TEST MODE.
— (@] GRS SEL-487E | 0 cwmer WHILST IN TEST MODE,PUSH BUTTON 3 MAY BE USED TO SUCCESSIVELY
: O[F=DO Usonroncs FROTECTION AUTOMATION CONTROL || () 1mp SIMULATE EACH DNP3 ALARM POINT TO THE SUPERVISORY SYSTEM.
| PRESS PUSH BUTTON 9 TO EXIT DNP3 TEST MODE.
' & [
| o o]
o ° O
o o
| o (o)
: o o]
| < o [}
o o]
| o ° 0
| o o
: o o [SHEET 25 | RED67) REFERENCE DIAGRAM
| H ° ° SHEET 24 | REDGT0 AC/OC & SUP. KEY DIAGRAM|
| O [SHEET 23 | HV CT JB CABLING DIAGRAM
| [SHEET 22 | PANEL CABLING DIAGRAM
I SHEET 21 | PANEL CABLING DIAGRAM
I ISHEET 20 | PANEL CABLING DIAGRAM
| — SHEET 19 | REFERENCE DIAGRAM
: [SHEET 18 | SUPERVISORY/COMMS KEY DIAG
SHEET 17 | SPR REW OC, AC KEY DIAGRAM
: SHEET 16 | BACK-UP DC KEY DIACRAM
| J ® [SHEET 15 | BACK-UP DC KEY DIAGRAM
SHEET 14 | BACK-UP OC KEY DIAGRAM
: SHEET 13 MAIN DC KEY DIACRAM
I — ISHEET 12 MAIN DC KEY DIAGRAM
I ISHEET 11 VT SUPPLY KEY DIAGRAM
: O SHEET 10 AC KEY DIAGRAM
SHEET 9 AC KEY DIAGRAM
| ISHEET 8 AC KEY DIAGRAM
I @ @ [SHEET 7 RELAY LOGIC DIACRAM
| |
| ISHEET 6 RELAY LOGIC DIAGRAM
I K [SHEET 5 RELAY LOGIC DIACRAM
I O |0 MV DIFFERENTIAL R | | MV DIFFERENTIAL FEET 4| RELAY LOGIC DIAGRA
(41 [} 75 o CAPE TOWN OFFICE [SHEET 3 | SCHEME LOGIC DIAGRAM
! CT TEST BLOCK CT TEST BLOCK TG WATEONT | [yect 2 | Fiow ey LS
: — @ @ @ AECOM TEL: 27 (021950 7500 [SHEET 1| PANEL EQUIPMENT LAYOUT
FAX: +27 (0)21 950 7502 [SHEET 0 COVER SHEET
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: O o TP? | P4 | P o O 0| FIRST ISSUE. SUBSTATION REFURBISHED. /] 1 B
| L REV REVISION DESCRIPT ION [ 14 CHRD AT DATE PROJECT NUMBER
|
; olo ©® ® @ ® €skom
: [PROJECT APPROVED] DESION APPROVED I SCOR SUBSTAT I ON
| — C.KING [S.J. van 2YL| ANSF ORME
: e/ 200z o TIJG6]i0 66/ 11 kv TR R1
CRED
' J. MOSTERT | P.A. GERBER
: M oaTE 10.2012.0:': 11.10 FRONT PML LABE"S
| / / ORAWN BY ORASN BY
I A v S S-J- van ZYL SET MUMBER SHEET MUMBER REVISION
| 1 | sv 15,Z:fzow CHANGES AS PER SHEET 0 - COVER SHEET, SuZ | PAG [oure 25/11/z0|oste_17/03/09 - -
| REV |AUTH|  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 7104 81 02 oo
1 | 2 | 3 | a | 5 | [ s BT T T LT Lol T LT LI L LT T [oalealesleel2r] 1 Il JPANEL TYPE DESIGNATION 4TM7100MOD.FZD 2,
4 ¢ o ¢ 4 @r 2 ¢y 03 4 0 | el A=l 1l 1 1 1L 1 111 1 1 1 1 1 1 1 11 1 I I L JPARNEL TTRE UESTUNATIUN 4 IMITIVUMUUGE LU gagorre ALL




_ < _ o© _ _ o _ w _ w _ o _ I NOISIA3Y 92 40 € 133HS 202S1-10-0 ¥3ONN Q3714 ONIJVYL H3ILSVN m
=
g m
= =1 k-3 29
HER z|z . s =8
- °|1g = 2| =
HHEHHEE mmmmmmmm 2(22(2(2|.|E 3 #Ho mﬁ
© M EHEE EHEEE M AEE e HE ERE R G E L |
| “6v1z-vE 140 HLIM JINVOHOIIV NI 38 1IWHS STVHININ HINMOSSNVHL 40 ONIHLWVI JHL °1 N EEEEEEHEEREEEEEHEHEEHEEEHERE RRE . S
HRBEEEREHRSNR AR EEEEEEEHEE = i mﬁ
—— HEEMMMEHEREEEE R T
S3I0N wmcmmmmmmuuummmmx(uuuummmn — o - = uo =4
HHEEHEHHEEBEHEBHEE SR EHEEEEEEHEE — OO m §¥ =
— o =
Am = M=z
HEFEHEEBEEBEEEEHBEHEREBEHEEHEEEEE R B b o ms - |
B BB w ) =z
3 = @ a S ] OW
a 1A AY T E on = 38 =
vl yvasng yaze RREL : N H = =
EIEERES |5 S |
Szgl s ™ —_
___|8 EEE ac S| < |5
ot o8 E ols
= 33P3EzE Q3 4 e
=] w ~ |5
vI yvasng Av I M — 1 |>=
(2
= = |
- LIZ
1 gl 8 o Q|
] E I =
_ m m ™
—_ < & HETAEHEE ]
Ed N ~N e
e € EiREERESE R
=121 3 o I= = ® |~ N
[El:| o E2FESFREE K=
dlyl 80 AN - 3 a3 el < el 5| *
- : X [ o
dl¥l ¥3LISYN mm 7, i M .m. A ..mu m
] Il |W mm SEzRL - Bl =
Z|= ZEBESEE - 2 =
® N go =g S mmA NE] B
o K A Y Sl I E P
—_ HH ®
110 f----- ~
(ot Rl el ddbed bbbl bty al
1
N ! 8v-135 S
1 o
' k=l
; | I=
i | S1) WHOIINI HLIM o I~
_ " ¥IvINE-11N2¥1D 3 = 1=
' AN YOOONI i E
" 2|3 I
) -
i SV fommm e 1E 5
" ol 3 <
— 1 - =l = [
- 1 == =
: HHE
1 S Al
“ 2| 1=
' 2 =
. v E
— _ 2
L g =
i = ©
i oS 2l I
o H c..N q tJ w ~
= HE— ™
! == [ ittt » S e
" m : =3 B
" " _ wEl O
— " : ; BE] =
" : i =
" i ' d
" “ -
! 434 AW H =
. m 7IH EVER m
1
i YA 13L8b-135 =
] 1 1 e
1 1 1
i 1 WNINYIL,
' ' '
' I
' HO1S1S3Y
" TYNY3LNI HLIM ¥31dN0J
- " 519 WULAMN WM 9VNOH19313 WYLNIN
1 (-~}
'
:
1
g 1NN
] m w1910 JNIL ONTONIM §341 _
1
! 187-135 I
1
1
1
' SINdN]
- m w110 GA3L_110 33N -
' - Z10HHING J3N |
m L8y=135 HONB_JONVHD dv
' dNIL 110 83yl |
— : AVIY [YEIED] -
' dlal Z0RHING Y341 | TIPNA 03193NNOD
' Y3ILSYN 1PNA <>=\o~
' M 11/99
; 3TN S19 WYLNIN ¥4yl 1 a1
© i [ 310N ©
:
1
1
1
—_ i [
'
1 1NQI
i 3/3 M
1 1
.
ak ! 434 MM w0
" 701
.
' 318v-135 !
— i dlyl 89 AN : YPMVING-11N0Y1D AH -
H dlyL Y3ILSVN !
" "
= " "
< = ; : 2d <
~ 1
o ' . ISNI | wnat
I B T B L L L LT CCEre, 3310 | csvan | L2 | adn ay b e I 3402
o 3/0 AH| 9/0 AH
B4 187135 _.
— 2 _
Rt (s2]
L1 L T [ N
SN 1410 v 3402
= 09 0 19 034 ld [
¥OLVI0SI 3NIT AY 99
1 y31vMNO18
~N YILVMNOTE ONV NYVAYILSA o~
0L NOI12310¥d313L




SEL-487E RELAY PROGRAMMABLE LOGIC - TRIPPING LOGIC

. TRIP LOGIC TRIP LOGIC & WINDING § PROTECTION LOGIC 1 - 1 R
ATCH QUTPUT
o PLT09: SUP_OFF
o SUPERVISORY ISOLATED
FUNCTION_[NPUT [
1 &
o ocs
[a
8 SEL VARIABLE = SUPERVISORY HVCB TRIF - m i m e 1 SEL_VARIABLE TIMER QUTPUT 8
po— FUNCTION OUTPUT o ! PSVO09: HYMA_TR OR PCTO50: OPEN_S
1: HV_REF |
01 / REFS1TI: HVEF _SI O ! NS TAOATRTF
HV REF TRIP a T E/F 1OMT TRIP o H PCTO0S
ot i JGITAL INPUT_IN30T
SEL_VARIABLE o o PBI: HV CB TRIP \ N |
PSV02: MV_REF = DIGITAL INPUT_INIO] > TPULSED ) i [N IN307: EMGC.TR
W oM IN| N0t Hv_BZ T i EMERGENCY TRIP
© 1 i THIS LOGIC CREATES THE REQUIREMENT FOR A DOUBLE PRESS OF PUSH BUTTON 1 (WITHIN
c SEL_VARIABLE - weszoe . | — |V ke e e e ~ 35) BEFORE THE TRIP CONTROL IS ACTIVATED. c
PSV03: DIFF T pIGITAL INPUT INI02 ] | | ]
BIFF TRIP In| 1N02: wv_Bz
FUNCTION OUTPUT MV BUS ZONE OUTPUT CONTACT QUT20
] 67SPIT: HVOC.DT IGITAL INPUT_IN209 FUNCTION INFUT out | ourz01 —
W OICINST TRIP [ IN IN209: MTR_TR OR . OR _< TRS >............................................ ™ B NAIN TR
T]MER QUTPUT MASTER TRIP RELAY OPERATED — QUTPUT NTACT T
D PCTI00: SFT FUNCTION OUTPUT FUNCTION INPUT TINER QUTPUT OR Cour Jouraoz D
TSTATNED FAULT TTW 24U1T: FLUX.TR < BFIS > PCTO50: OPEN.S TV CB BACK-UP TRIP
a . - CB FAIL INITIATE HV CB CONTROL TRIP
— . 3] HV
- IGITAL INPUT IN103 \ V/Hz OVER FLUX ( CURRENT SUPERVISED )
—_— w~| mo3s0Hm® y——meo—renmg | - J .. —
% RFR BUCHHOLZ TRIP
— IGLTAL INPUT IN104 FUNCTION INPUT FUNCTION QUTPUT /Jyl’ T_CONTACT QyT
| 2 IN| IN104: PRV.TR ) OR TRXFMR --< TRPXFMR >—@ our [ourson £
= TRFR PRESSURE RELIEF TRIP MASTER TRIP MASTER TRIP

DIGITAL INPUT IN105
IN | IN105:OT_TR TRIP LOGIC & WINDING T B
RFR OIL TEMP TRIP GITAL [NPUT |N

DICITAL [NPUT IN106

IN| IN101: HV_BZ
IN| IN106: TC.TR I TE FUNCTION INPUT TIMER QUTPUT _
F F
TRFR TAP CHANGE (BUCH) TRIP OIGITAL [NUT 1102 | ¢ BFIT > PCT06Q: OPEN_T ,
IGITAL [NPUT IN207 mm WV CB FAIL INITIATE WV CB MAIN TRIP
IN| IN207:NEC_TR R TOE { CURRENT SUPERVISED ) QUTPUT_CONTACT OUT204
b NEC Bl R FUNCTION [NPUT
. UCH/O0IL TEWP TRIP IGITAL INPUT_IN209 0 ® R
i SEL VARIABLE m ]szm 0 TRT s W LB BACK=UP TRIP
| - \, s MTR.
! PSVOT: MV.ARCT MASTER TRIP RELAY OPERATED
i G MV ARC FAULT TRIP FUNCTION QUTPUT G
| | RRememw | ] mommsm > T | [T Tememcniontosic 1o 2
[ 8101T: UFLS.TR PROTECTION LOGIC 1 - 2
! UNDER FREQUENCY TRIP ATCH OUTPUT
| FUNCTION_OUTPUT o PLT09: SUP.OFF |
. o = SPETSORTTSOCATED
— - s — SEL VAR[ABLE
' o V/Hz OVER FLUX FUNCTION_INPUT
: = _ & PSV10: MVSU_TR
| H o DIGITAL INPUT IN220 o ocr WVCB SUPERVISORY TRIP
: = [ v]| voz0:wi TR = SUPERVISORY MVCB TRIF = === = = === = = ===~ 1 SEL_VARIABLE TIMER OUTPUT
: _____________________________________________________________________ 2 TRFR WINDING TEMP TRIP S PSVI1: MVMA_TR OR PCT060: OPEN.T
| — WINDING S & WINDING T FUNCTION QUTPUT © HVCB MANUAL TRIP PCT06 z
| R m S
i 51T01: HVOC.S o PB2: MV CB TRIP IGITAL INPUT IN307 =
I AV O/C IOMT TRIP - IN| IN307: EMGC.TR 2
| FUNCTION OUTPUT > (PULSED ) >
: ’ = 52CLS = i EMERCENCY TRIP @
I < / & — OR ' THIS LOGIC CREATES THE REQUIREMENT FOR A DOUBLE PRESS OF PUSH BUTTON 2 (WITHIN -
i = HV CB CLOSED | 3s) BEFORE THE TRIP CONTROL IS ACTIVATED. ~
I —_
| E DIGITAL INPUT INIO3 FUNCTIONOUTPUT | | | b oo oo i S
: - m lNloa: BUCH-TR REFS0T2: MV.SEFT PROTECTION Loclc 3 ISHEET 8 AC KEY DIAGRAM [SHEET 17 SPR REN DC, AC KEY DIAGRAM -
: — TRFR BUCHHOLZ TRIP MV SUSTAINED E/F TRIP ':, DICITAL INPUT IN304 [SHEET 7 | RELAY LOGIC DIAGRAM IET 16 | BackuP o KEY oticRau SHEET 25 | REDGT0 REFERENCE DIAGRAM —
| :[' DIGITAL INPUT IN104 TIMER QUTPUT =) m IN304: MV_ARCS SEL_VARIABLE [SHEET 6| RELAY LOGIC DIAGRAM [SHEET 15_| BACK-UP OC KEY DIAGRAM sweeT 24| Re0G10 Ac/0C & SuP. ke oGRM] Lt
| K| & m <t & PSVOT: MV_ARCT [SHEET 5 | RELAY LOGIC DIAGRAM ISHEET 14 | BACK-UP OC KEY DIAGRAM [SHEET 23 | WV CT JB CABLING DIAGRAN T
| — PCT20G: DCL.TR L MV CB CABLE CHAMBER LIGHT (ARC) DETECTED —— [SHEET 4| RELAY LOGIC DIAGRAM [SHEET 13 | MAIN OC KEY DIAGRAM [SHEET 22 | PANEL CABLING DIAGRAM w
| [a' g TRFR PRESSURE RELIEF TRIP OC SUPPLY LOW VOLT TRIP ) FUNCTION OUTPUT MV ARC FAULT TRIP [SHEET 3 | SCHEME LOGIC DIAGRAM ISHEET 12 | MAIN DC KEY DIAGRAN [SHEET 21 | PANEL CABLING DIAGRAN
| LJ Al NPUT [N o ISHEET 2 FRONT PANEL LABELS [SHEET 11 VT SUPPLY KEY DIAGRAM ISHEET 20 | PANEL CABLING DIAGRAM N
| — ﬁ <t 51501: HVOC.SS SHEET 1 | PANEL EQUIPMENT LAYOUT [SHEET 10 | AC KEY DIAGRAM SHEET 19 | REFERENCE DIAGRAM S
: IE.':J IN| IN106: TC_TR OR @ o TV O/ ToNT START OR [SHEET 0| COVER SHEET eers | & :zv ouw»:' SHEET 18| SUPERVISORY/COMNS KEY DIAG ?
| = TRFR TAP CHANGE (BUCH) TRIP o EEEERCACE QOANINGS: T =
: = pigiTaL INPUT IN207 | | | } | T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTmmmmmmmmmmmmmmmmTTe °§° _REF502= WV SEFS CAPETOWN OFFICE v caTe L] FIRST TSSE_ SUBSTATION REF WBISHED: 77 | £ &
| wl IN20T: NEC_TR <t -COM TYGER WATERFRONT REV REVISION DESCRIPT ION or Jomo | aum oaTE PROJECT MUMBER @
I T FLACTION ey 3 A= oty =
| ~ EXBFS © st | @ €skom 2
(a ey o
: x M NSUPERVISED ) SEE CELLS D9 (HV ) AND F9 (MV )FOR THE INITIATION - R —— ISCOR SUBSTATION 3
i e OF THE CURRENT SUPERVISED BREAKER FAIL FUNCTIONS: ol C.KING [S.J. van 2YL =
' A FUNCTION_INPUT BFIS AND BFIT. S 7 T oy 66/11 kv TRANSFORMER 1 -
| = | & EXBFT e o1 =
= J. MOSTERT | P.A, GERBER =
! wl ™ S20LT / WV CB FAIL INTTI t CWAVASE O I RELAY LOGIC DIAGRAM 2
&
: W CB CLOSED ( UNSUPERVISED ) z 77 el W T T T
—————— — — w
| 1 | SvZ 155::12010 CHANGES AS PER ﬁ:ET 0 - COVER SHEET. S\iP_AG oate 25/11/2011]0ate 17/09/09 - - -
| CONT INUED ON SHEET 5 REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 7]04 81 04 Oo ‘é’
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|
! CONTINUED FROM SHEET 4 SEL-487E RELAY PROGRAMMABLE LOGIC - CLOSING & MISCELLANEOUS LOGIC !
|
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1 | 2 | 3 | 4 |
> | 6 | 7 [ 8
9 10
:l [ | 1 | 12 [ 13 [ 14 [ 15 [ 16 —l
I
! [
! [
o |
[
| d
: [
— I
: [
DCI MCB (SR) i
: MOl = + yqp RP JIEA Rp 110 V DC SUPPLY RP J2EA RP w2 _DCT mMcB (SR)+ TRFR 1 TC NOTE 1 _ SEL-487E TRFR 1 TC :
! 8 — T NT% 2 =29 LOOPED FROM SHEET 14 O O0—2 o _o—o—MI0Z_ TAP CHANGE nio1 RP nioiea RP kso1 '+ 0UT302 (HS) - ! RP RP [
| : . Xa.4 e 2 OVER CURRENT BLOCK Y o ~O-C >-0- K503 __o-NILIEA o_Nill !
| K . | 1 X3.33 X2.
| 20 Awp A Rp 110 V OC SUPPLY  gp 20 P ! i “e B |
| —m_oxaa LOOPED TO SHEET 24 ?HA_ | i [
| ) X SPARE OUTPUT RP__ k505 i 4 OUT303 (HS) - | k507 _RP !
— e D + +
| s VCB.-_SERING RENIND. CIRCUL X3.34 1 €05 €06 | X335 |
| HV CIRCUIT-BREAKER M M ‘ | i
| : Ay CIRCul B8 o1 oo W ... _@_ ______ w M8 o BB Moz & w0 L outaon sy - | l
| 36 X3 Xid i3t SPARE OUTPUT ap—fad |+ QUT304 HS) = K5l R0 !
e i X336 i €07 CO8 | Vet cl
i i i |
SE DN TI0d- i i
! | .. SKED-WCTIOA-IG0 SHEET 25 _wves | | i
| ) i 3 i ; '
MV CIRCUIT-BREAKER i ' ! TP4
: SPRING REWIND M101 RP M1018 iRT M1 _/M\_ M2 RT M1028 RP M102 BF I I i BFI [ :
, X521 TX23 = x2.4 X5.28 A LisoL ! ! PITA !
i ! 1S0L
! [ i w B py 1TSS W i e :,fu '
: HV CIRCUIT-BREAKER FAIL @W—ONS 5 ; €09 €10 9 - __ON P17 o RE :
| X5.35 i i 10 X5.36 D
| ! i i n |
! — [ i [
I I
| Bl i [ Bkl PITA —
| T 1SOL |
I O J
! £ MV CIRCUIT-BREAKER FAIL BSPI0TEA &, PIOT N - N PUT_ RO P17EA BP |
X2.4 .
| 2.49 X5.39 o X5.40 X2.50 !
| 19 B
| CUSTOMER RP !
! —_ MV CIRCUIT-BREAKER TRIP = > l
! ( ORDERING OPTION ) ) X5.30 [
| — |
| CUSTOMER R '
| " MV CIRCUIT-BREAKER D R :
| CLOSE BLOCKING X5.31 ?5=33 I
! ( ORDERING OPTION ) ) Fl
! [
! [
[ '
| MCB (AC) i
H12 it RP wpjga ACB 230 V AC SUPPLY MCB (aC)
: _?/1_\ = i FROM AC/DC PANEL @—%ﬂ%’“—no_ HT2 — :
i s . X4.9 SEE D-WC-7104-153 SHT 5 X4N X6.2 34 = 473 !
: G 10 AMP HILEA RP 230 V AC SUPPLY  Rgp 10 iMP :
| L___HIEA & |OOPED TO SHEET 24 O——HIIER !
i X8.6 X8.7 G|
| o SEL-4BTE '
| PROTECTION NOT I oyitor ~ 1 PNH-1 I
| ] HEALTHY INDICATION Hiz_ —Hl4 H14 HT2 '
| W e —Q—0—9 |
! AMBER — |
! [
: H . H12 Rg %P W12 [SHEET 25 | RED670 REFERENCE DIAGRAM :
| X6.3 %64 ? et T s o] |
B AM
: MCB (H) o HNEE T HERIER gug:bwr‘ SHEET 22 | PANEL CABLING DIAGRAM |
W CIR ) MCB () [SHEET 21 | PANEL CABLING DIAGRAM |
o pommee lw o owem B uuBu g w8 Bamemg oy T, w2 s o oo |
| % R 0 o~ —0 ' SHEET 19| REFERENCE DIAGRAM I
I 5 ‘ 2 X6.6 4/3 ™~ 3/a SHEET 18| SUPERVISORY/COMMS KE -
| ¢ ne St ook ST 25 wWGs ok
! | ;_ __________________________________ i 6 AMP [SHEET 16| BACK-UP OC KEY DIAGRAM Al
I W CIR I i ! SHEET 15 | BACK-UP DC KEY DIACRAM =
| HEATER%PPE\?EAKER .&MT H1 S‘ﬂﬁ H2 RT!y73g RP_ u73 SHEET 14| BACK-UP 0C KEY DIAGRAM el
I T o =0 a7 [SHEET 13 | MAIN OC KEY DIAGRAM |
: . jet o X _! . [SHEET 12 | MAIN OC KEY DIAGRAM © |
[SHEET 11 | VT SUPPLY KEY DIAGRAM ~ |
: SHEET 10 | A €Y DIAGRAN o |
! P [sueeT 9 | Ac ke DiaGRaw Sl
! MIB HEATER SUPPLY H13 RP_ W13 Ty oo =
NOTE 2 X ISHEET 7 | RELAY LOGIC DIAGRI -
| . X6.10 A |
I K ISHEET 6 RELAY LOGIC DIACRAM — |
| ISHEET 5 RELAY LOGIC DIAGRAM w |
| SHEET 4| RELAY LOGIC DIAGRAM Y
: ISHEET 3 SCHEME LOGIC DIAGRAM v :
ISHEET 2 FRONT PANEL LABELS
: — ISHEET | PANEL EQUIPMENT LAYOUT 8 :
! ISHEET 0 COVER SHEET ~ |
: 2 66kV CIRCUIT BREAKER ADDED JF BBH LMB 21/01/2019 L = ? I
1 AS BUILT SITE MODIFICATIONS IMPLEMENTED. AVS | KRR | C.KING 18/02/2015 874 =
: L CHPETOWNOFFICE | rre |LL_JLFIRST ISSE. SUBSTATION REFWRBISHED. — l ;Z: T :
| ASCOM L _memee [l = - m— Y
| TEL: +27 (0)21 950 7500 w |
! wsam, | @ Eskom 2|
| o z|
! [
| NOTES [PROJECT APPAOVED] OESION APPROVED I SCOR SUBSTAT N b
| LY C.KING |S.J. van ZYL 66/]] kV TRANSF Io = :
| 1. SEL-487E OUTPUT CONTACTS DESIGNATED °"HS" ARE HIGH SPEED, HIGH CURRENT TYPES ZLDMATH ML ORMER 1 - |
: " WITH OPERATING TIMES LESS THAN 10us, AND BREAKING CAPACITY 10Adc,L/R = 20ms. J. MOSTERT | P.A. GERBER z :
[ 2. THE TRANSFORMER HEATER SUPPLY S USUALLY LOOPED FROM THE THREE PHASE AC SUPPLY I.I SPR REW A g
I FOR THE COOLER FANS (WHERE PROVIDED). A SEPARATE SINGLE PHASE AC SUPPLY 1S NOT 77 G /0 20 Ti/0e/ 0 IND OC, AC KEY DIAGRAM |
: REQUIRED [N THIS CASE. - i_ _ AvS |SJ.van ZYL sit e | weerween | mevsior § o :
SvZ |15, 2010] CHANGES AS PER SHEET O - COVER SHEET. SvZ W OATE 257“720" OATE 1770920‘3 =
— — ——— — - - I
1 | 2 [ 3 I 2 I : I - I I Rev [auth|  oaTE REVISION TO MASTER By |cuko|SCALE D 'c 7]04 8] 17 02 Z’ :
77777777777777777777777777777777777777777777777777 7 8 Leevees [ T3] | 8] J10] 11 =
| s e v 8 | [ueveesPa] 130 F V] Je] fooful 1§ 1 1 el 1 § 1 Joo] Joal Joelor] ] Y30l JPANEL TYPE DESIGNATION 4TM7100MOD.FZD 3%, A1L|




|
: |
[
i |
} A Al
| o SUPERVISORY ALARM o g gescuorion SEL-487E MAIN PRINTED CIRCUIT (PC) BOARD JUMPER SETTINGS |
: AS R L s S AE THE FOLLOWING MAIN PC BOARD JUMPER SELECTIONS SHALL BE MADE BY CONCO PRIOR TO DELIVERY OF SCHEMES TO ESKOM. :
i outl I
! —_ IF 1o RP . i1 i 0| » o JUMPER NAME [SETTINGJFUNCTION — |
| ES?TEEH%TY Y Tle i x 1 PROTECTION J21-A N/A__ | RESERVED FOR USE BY SEL [
| ! AT X1.2 (PNH) [J21-PASSWORD OFF __| DISABLE_PASSWORD PROTECTION [
5 e PP J21-BREAKER ON__ | ALLOW ASCII SERTAL COMMANDS "OPEN, ‘CLOSE" AND “PULSE" |
: B [J21-D N/A___| RESERVED FOR USE BY SEL g !
! [JMPT OFF | IRIG-B TERMINATING 7 (OFF = 2550 Ohms, ON = 50 Ohms) !
! [JMPZ ON PORT 3 PIN 1 (ON = +5Vdc, OFF = NO_FUNCTION ) :
! [JMP3 ON PORT 2 PIN 1 (ON = +5Vdc, OFF = NO_FUNCT[ON ) |
| COMMS. INTERF [JmPa OFF | PORT 1 PIN 1 (ON = ¥5Vdc, OFF = NO FUNCTION ) |
! — —— |
| ACE AND TIME SYNCHRONISATION |
| ot SEL-2886 DIP SWITCH SETTINGS i
| C . o THE FOLLOWING DIP SWITCH SELECTIONS SHALL BE MADE BY CONCO PRIOR TO DELIVERY OF c :
| i i SCHEMES TO ESKOM. |
| 1 1 |
| SPARE RS232 PORT ! ! !
: (e.g. FOR MIRROR-BIT COMMUNICATION ) i i SEL-2885 ADDRESSABLE RS232-RS485 CONVERTER [
i i |
T @ - doF o8 s 10 % ’
| 1 | o - -TX X719 |
| REMOTE ENGINEERING ACCESS i i <‘:> i e '
: D RS232 REAR PORT SUPPORTING SEL OR LMD PROTOCOL | i e -RX White (Tx-) . RP THE SEL-2886 IS SET IN SEND DATA CONTROL (SOC)MODE (DIP SWITCH 4 OFF), D!
! i i ¢ CONF [GURED FOR COMPATIBILITY WITH 9600 BAUD (DIP SWITCHES 1 -3) !
! i i - X1.10 AND WITH ECHO OFF (DIP SWITCH 6). :
| |
: i i . N ALTERNATIVE BAUD RATE SETTINGS ARE AS FOLLOWS: :
! — i i _Brown RXH) oy | 4-wiIRE RS-485 — |
I ! ! X1A1 | (FOR USE WITH LIMITED MULTI DROP (LMD) PROTOCOL ) DIP SWITCH |
| I I BAUD 112]3 |
: : : Purple (RX-)  RP 20 111 :
i i [__Furple (RX2) 4 011
: E : : X1.12 280 110 E :
! i i 3600 0 |
| ! ! RP 19200 1
! i i —m’-xg-]g i 3840010 !
| — | ! SEL-2886 RS232-RS485 CONVERTER : ! L |
: : : RIBBON Ly 1010 :
i = RP
| ! Gt 5(SE[-2886 % A |
| | Q -TX R
| " SERTAL SCADA COMMUNICATION | | <:> @ R '
I RS232 REAR PORT SUPPORTING ONP3 PROTOCOL i i e R . ap F
' i i ¢ Yhite (- L INCOMING '
| ! ! g 4 F9.6._ _._ RED6TO '
| I i XT1. | - I
i i i ox312 P31:2 |
| i NOTE 4 NOTE 1  Rp LT o | :
! | | - i x3| i :}Noms :
! ! 1 Q!
: i i D ioneso 21| A/ 10F i
| . i : Brown () RP _ | ntes [ 9 - —ap—2—0—o |
! | i X16 ! | PORT o B/- AR G|
: i i W i 2 : 7.17 |
| ! : Purple () - OUTGOING P ol Qi otEs |
! — i i X1.T | NOTE 2 i oi |7 NOT USED |
| [ [ i 4; 1] NOTE 7 !
, i i NOTE 1 e P o+ RX- \—p i
! | | = - H 3| X718 | PART OF THE 4 WIRE DATA |
| y i i P o1 RX+ COMMUNICATION FOR RTU [SHEET 25 | REDG70 REFERENCE DIAGRAN |
| i _ . - L6; ! X7.19 SHEET 24| REDGT0 AC/OC & SUP.KEY DIAGRAM|
| TIME SYNCHRONISATION i IRIG-B Red R N Red (IRIGH)  RP Pl 2 . [SHEET 23 | AV CT JB CABLING DIAGRAN :
| IRIC-B i CONNEC?gg A_L“x.{ v : l’QQ‘ ...... P30:2 | SHEET 22 | PANEL CABLING DIAGRAN |
: | . o N | SHEET 21| PANEL CABLING DIAGRAM |
! i i - o i sw BUS i } NOT USED [SHEET 20 | PANEL CABLING DIAGRAN ~ :
[ ] ac Black (IRIG- e [ [SHEET 19 | REFERENCE DIAGRAM
: ! _| - - — 2 <= [ :(OPTIONAL) i REMOTE SHEET 18| SUPERVISORY/Cows K1 0% | & :
| i J| . : i ES![’J‘S\ P irégg‘lsEsERlNG SHEET 17_| SPR REW D, AC KEY DIAGRAN Al
| P ettt L L L PR e e 4 _____________ - Lo 11 ISHEET 16 BACK-UP DC KEY DIACRAM =
| J ! ETHERNET CARD ! I P b i SHEET 15| BACK-UP OC KEY DIAGRAM o |
i ! i i [ U — - o |
i ( ORDERING OPTION ) ; PORT A i o I ot
l 1 PORTS SUPPORTING DNP3 OR IEC 61850 AS PER ORDER : |§| :: e e o :
| ! o NOTE;
I ; FIBRE OPTIC (ST CONNECTORS ) ! :i e e o (<] :
| ' 820nm MULTIMODE FIBRE i 2 I 5. X3 OF THE RED670 IS THE SOFT GROUND CONNECTOR. SHET 10 | AC KV DGR [
| : i h IT MAY BE UNCONNECTED OR IT CAN BE CONNECTED SHEET 9 | AC KEY OIAGRAM ® |
| : | 100 BASE-FX ! TO THE GND WMITH AN RC NET PARALLEL WITH A MOV. SHEET 8 | AC KEY DIAGRAM |
| i | H [SHEET 7| RELAY LOGIC DIAGRAM — |
! . I ¥ 6. TERMINATION RESISTOR FOR TRANSMITTER AND RECIEVER. ]
1 | [SHEET 6 | RELAY LOGIC DIAGRAM |
i K : i il ESKOM PERSONNEL TO CONNECT TO A/+ IF USED. sieeT 5 | ReLay LOGIC DlaGRaM £
N L
: : i PORT B :: 7. TERMINATION RESISTOR FOR RECIEVER IN THE 4 WIRE CASE (CONNECT TO RX+). SHEET 4 2“' LOGIC DIAGRAM < :
I i COPPER (RJ45 CONNECTOR ) ! -l ' SHEET 3| SCHEWE LOGIC DIAGRAM |
i : I I ! ISHEET 2 FRONT PANEL LABELS g |
| H 1 " SHEET | | PANEL EQUIPMENT LAYOUT N |
| : i 10/100 BASE-T !} SHEET 0| COVER SHEET 2
] e ER AR R, —— — d ITTIE e
S BUILT 3 "
, e L L ) e s L |
'WATERSIDE PLACE, SOUTH GATE o
: L NOTES n =C°M Eﬁfkcx%?;ﬁ?v'f REV REVISION DESCRIPT ION sr | cuso aumH OATE PROJECT NUNBER @ :
— '+ s
| T 27 Ot 030 7303 21
| 1. RS485 COMMUNICATION CIRCUITS TO BE EARTHED AT ONE POINT ONLY. REG. No-1966/006628/07 @ €skom = |
i |
| 2. THE SEL-2886 PRODUCT MANUAL INDICATES THAT TERMINATING RESISTORS SHOULD SELDOM |SCOR SUBSTAT |ON 2
| — BE REQUIRED ON THE RS485 CIRCUITS (efﬂi COMMUNICATION AT UP TO 115200bps CAN BE ot ¥ ”"al"’“"" o =y
| ACHIEVED OVER A 230M CABLE RUN WITHOUT THE NEED FOR RESISTORS). WHERE REQUIRED CRING_ 1., van ITL 66/11 kv TRANSFORMER 1 ol
| REFER TO THE PRODUCT MANUAL FOR RESISTOR SIZING AND INSTALLATION PRACTICE NOTES. oaraB/01/2012 Joare_11/06/10 o l
! AR (0] BN 2|
3, THE SEL-2885 AND SEL-2886 CONVERTERS REQUIRE A +5Vdc AUXILIARY SUPPLY, THIS IS J. MOSTERT | P.A. GERBER o
| N\ =3
| " PROVIOED V1A PIN 1'OF THE SEL-4BTE COMI PORT. SEE WAIN PC BOARD JUMPER . EDAR SUPERVISORY/COMMS KEY DIAGRAM =
. 7 ORAWN BY ORARN BY L
| 4. SEL-2886 CONVERTERS ARE CAPABLE OF 2- OR 4-WIRE RS485 MULTI-DROP CONNECTIONS. A vS |Su.van ZYL] = :
: THE SEL-2886 IS WIRED FOR 2-WIRE CONNECTION IN THE STANDARD SCHEME APPLICATION. 1 |su wﬁ@ CHANGES AS PER SHEET 0 - COVER SWEET, SuZ | PAG Jowrez5 /701 Joue 17703703 D"C'7]04 8] ]8 0] 3
REV |AUTH]  DATE REVISION TO MASTER By |CHKD|SCALE ‘é’ :
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: HV CB 4 _ OUTIONHC) SHT 16 HV MAIN 4+ OUT201 (HS) GHT 12 WASTER 4 OUT301 (HS) _ 1AS 2—0" —-q—m SHT 12 T SHT 12 2 —®—
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CLOSE 403 w04 503 SHT 14 rcofc  + OO ! 8z SHT 12 O o LR
| TRIP Bo3 804 SHT 17 HV CT INPUT i a2 3 L4
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! —] s s OUTIOIHO o MY MAIN ¢ OUT203 (HS) 0UT303 (HS) IC L € SHT 17 —— o : 5
! ANTI-PUMP 405 706 ! TRIP 805 Bog oHT 12 sPaRE e e ST I HV CT_INPUT —{} ——=  SHT 8 5: e % m MR LU S
BLUE PHASE 705 Y06 i ' SHT 11
! HVCB FC 0‘”/1%“_“ ST 16 W BACK-Ups_OUT204 ) . ouTs0d s L i . W ! ot 5650
! ; 1 T WP BT SPARE A 5 ST 17 MY CT INPUT q SHT 10 D B4 M W™ »
: OUT105 + OUT205 (HS) out RED PHASE  YOT L Y08 ng lsoL ST 17 D5 /_12 SHT 16
| MVCB FC 55— A0 AT 16 SPARE g, g MOTusEd | W e+ OUTSOSHS) - o, MV CT INPUT o sz G siTu T
FAIL €09 C10 Tﬂ_ SHT 10 i FC (HV 1
! ouTI06 4+ OUT206 (HS) : WAITE PrASE T3 | T 70 ! _ON 06 ¢ 0 !
! —_— T SPARE z5 NOTUSED | Wy B OUTEWS - LT F—— W SHT 16
, o FAIL o 57 M ETomeuT o —m ST 10 13\3 jsop  SHT 17 o7 + - MIR
| Y -
| Al SPARE out2o1 NOT USED oUT307 Ay i P —— G SHT 12
B3 B4 MTR RESET SHT 12 MV CT INPUT | o 4
I ouTI07 T 1 SHT 10 L oN o—o| SHT 13
| Cl e, 7 0UT208 RED PHASE 1 ! D 08 b 2
| _'\o— SHT 17 SPARE NOT USED LAMP 0UT308 7 i SHT 17 —i G SHT 12 FC (MV) N/
| —_— AIS BIS Bl6 L SHT 12 MV CT INPUT 1 JsoL B8 A8
! W cieck (5 16 LT e SHT 10 ; 20 SHT 16
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| — 1N202 IN302 VA ! i e —_—
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| L SHT 13 MV CB ARC SHT 15 i i ! + SHT 13 -0
: IN103 ALARM SENSOR 0C SUPPLY  + _ i?-b-o! B4 A 5 SHT 9
| BUCHHOLZ ST 13 IN305 MONITOR 125 Y76 SHT 16 Gk 05 7T M
3 TRIP 224 A BUCHHOLZ HiZ HV REF G SHT 13 —
: ALARM RIP tza 85 A5 53 =3 SHT 13
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CT INPUT 703 204 ; ! U 1
: gLIkRLEMP MASTER IN209 W s IN309 It :_ 1i 16A 7 ':073 SHT 17
......... i
— TRIPPED  B28 OPEN (78 FMRENT T —5z NOT USED A Tl ’ o 10
I GEHED) IN210 IN310 A ? SHT 12
| R AN SHT 18 |  MASTER HY CB SPARE MCB (H) !
! RESET  B29 OPEN CTINPUT  TO7 708 NOT USED T3 T M 6A —_
! [, IR ST MR 1211 @ IN311 SPARE X ) T M o % ot useo
- (2530 3) HV H —
! SCADA COMMS SHT 18 TRIPPED B30 CLOSED GAT I NOT USED Y 5
DCI MCB (M)
| PORT 3 IN212 IN312 PAR A3 ST T
! — Rs-2m: GLIE CUST MTR SPARE et I MoT use 164 Vi MTR-]
: ENG. ACCESS SHT 18 RESET B3I INPUT €31 Y T TR 4 ®
: SHT 12
| IN213 IN313 HY REF ——  SHT 9 ? *
| PORT A MAIN OC SHT 13 SPARE CT INPUT 213 m S NOT IN USE MCB (VT-HV) RED
! | 100 Base-Fx o MONITOR B33 ERZ} INUT 33 4 T 15 W REF 1Y o SHT 12 24
ETHERNET SHT 18 =z SHT 9 q [SHEET 24 | ISOLATOR REFERENCE DIACRAM
| CoPTioNAL) | [] ot - T e IN314 G W ? 7T T MV NETROSIL e 73 | m 018 oL
| X3 B% N1 16 %3 t3% NOT USED | wy capLe ReF { T 10 el B (SR ? ez | o ci v i
PORT B CT INPUT 1 718 o —! z i— SHT 9 1| PANEL CABLING DIAGRAN
: ] E%IE%%EBTASE_T SHT 18 MVCB EXT -¢ SHT 16 SPARE ~¢ ‘S o Ve b 7 i i
NOT —_
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: IN316 Ve 5 T ST (Hi-Z) MV REF SHEET 17_| PR REWDC, AC KEY DIAGRAM
| J IRIG-B INPUT MIB HEATER SHT 16 MV [S1 SHT 15 MV VT [NPUT 5 6/ SHEET 16| BACK-UP OC KEY DIAGRAM
| (BNC COMELTOR ) @ SHT 18 ALARM oPEN 8 WHITE PHASE I21 I W A3 W ‘S_D_G SHT 9 e
IN317 VG, H] —  SHT 16
| 7”7 12 [SHEET 13| MAIN OC KEY DIAGRAM
| ;EMP INST MV [S2 gIYUgTPJEEET ZZT{_ZM SHT 11 st i 55— SHT 13 [SHEET 12_| WAIN OC KEY DIAGRAM
| AlL OPEN C4 12 HT 15 v 22 24 SHEET 11 | VT SLPPLY KEY OIAGRAN
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4 — [SHEET C KEY DIAGR
| oIL s __ we AS-HVBU ! ® AL HWB errs e ik
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| - J.MOSTERT | P.A, GERBER
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| 1 | 2 | 3 | 4 | | 6 | 7 | 8 | 9 | 10 | 11 12 | 13 | 14 | 15 |
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} A
I
I
I VOLTAGE TRANSFORMER INPUTS & VOLTAGE SELECTION.
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|
| » CONTINUED ON SHT 22
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I
I
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| o 3 @ @ 5 s o [SHEET 23 | KV CT JB CABLING DIAGRAM
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| 1 | 2 | 3 | 4 6 7 | 9 | 10 | 11 | 12 | 13 | 14 | 15 |
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I
|
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: DC SUPPLIES, HV CIRCUIT-BREAKER & ISOLATORS
: TRANSFORMER & NEC/R DC CIRCUITS o X2.20 X127 NI4TEA
B o ¥2.19 X1.26 NIOIEA
: a K511 3 T HV CB SPRING REWIND
| o K509 | SPARE SEL-487E
I s K507 OUTPUTS - -
: ] 4 X26 NITIEA ggg - 2 - HV CBNH
| = X2.5 NIOIEA ksop I TC O/C BLoCK =
I = X2.14 319 K379 - ] .
| = X2.13 301 K301 | SPARE INPUTS / —
: C e K317 MV CB EXT CLOSE W I HV CB STATUS
| — K301 - o
| W 2 K145 K145 - X1.32 155EA
| o K101 | NECR ALARMS / ?5 X1.23 32 -
| [ K143 K143 TRIPS o X1.22 30 B
[ —_ & K1 K101 ko1 XL.49 325 HV ISOL STATUS
I et K311 X1.48 301 -
| K301
! X828 X369 K369 T+ Hv B AUX DC SUPPLY
X8.27 K30 K301
: D i 36 K367 T wv ¢B cLoSE ccT
| 14 K365 K365 | TRFR ALARMS / -
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| 1 K357
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| 8 K301 K301 -
| K359 7
: K141 L DC SUPPLY MONITORING
| E 1 K141A K141
| K139 -
| 3 K139A K139 .
' K131 TRFR ALARMS /
| 12 35 K135 " TRIPS (MAIN) X8.9 J2EA
I —_ 262 33 K133 X8.8 JIEA | oc SUPPLIES
| 13 13 K131 [ =
I 19 2 K129 [
: 2 2 K127 X8.6 J2EA S
| 1 0 K101 E X8.5 JIEA -
| F
|
| e e
: CONTINUED FROM SHT 20 - CONTINUED ON SHT 22 CONTINUED FROM SHT 20 »
_ ® - CONTINUED ON SHT 22
|
|
: - £A506 £A522 EA514 £A513 CABLE NUMBER - £B508 EA522 EA505 EA515 CABLE NUMBER
: G - - - - 19 CABLE SIZE - - 12 ] CABLE SIZE
|
| - - - - 8 NUMBER OF SPARES - - - 3 0 NUMBER OF SPARES
i 4] Y
— = =
| = =
I -] - ] o -
I L'._J E3 (:‘, E E &t’ ISHEET 25 | RED670 REFERENCE DIACRAM
: H a - 9 z ot « SHEET 24| REDGT0 AC/OC & SUP. KEY DIAGRAM
| H Y = = Y 2 5 =} SHEET 23 | HV CT JB CABLING DIAGRAN
| b g o @ DESTINATION b S =) = DESTINATION [SHEET 22 | PANEL CABLING DIAGRAM
| o - = o = - S [SHEET 21| PANEL CABLING DIAGRAM
| = i = @ = S x - 5 [SHEET 20 | PaNEL CABLING DIAGRAM
| o =3 o= o Q a o w I SHEET 19 | REFERENCE DIAGRAM
: « g 'L_iz' E = § = § E > = S [SHEET 18 | SUPERVISORY/COMMS KEY DIAG
= - = = [SHEET 17_| SPR REW DC, AC KEY DIAGRAN
| It =& es E ‘g " = eZ z é [SHEET 16 | BACK-UP OC KEY DIAGRAM
: a == a8 g (= 2 = 38 3 < SHEET 15 | BACK-UP OC KEY DIAGRAM
| J SHEET 14 | BACK-UP OC KEY DIAGRAM
| SHEET 13 MAIN DC KEY DIAGRAM
| [SHEET 12 | MAIN DC KEY DIAGRAM
| [SiEET 11 | VT SUPPLY KEY DIAGRAM
| — [SHEET 10 | AC KeY DIAGRAN
: SHEET 9| AC KEY DIAGRAM
ISHEET 8 AC KEY DIAGRAM
I ISHEET 7 RELAY LOGIC DIAGRAM
: NOTE: % [NDICATES TERMINAL NUMBER TO BE DETERMINED ON SITE. SHEET 6 | RELAY LOGIC DIAGRAM
| ISHEET 5 RELAY LOGIC DIAGRAM
| K [SHEET 4| RELAY LOGIC DIAGRAM
| SHEET 3 | SCHEME LOGIC DIAGRAM
| SHEET 2 | FRONT PANEL LABELS
| SHEET 1| | PANEL EQUIPMENT LAYOUT
| i [SHEET 0 | COVER SHEET
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CI — INDICATES NO CHANGE IN LEAD NUMBER.
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! v CLOSED WHEN THE SECURING SCREW [S LOOSENED. T O PANEL CABLING DIAGRAM
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| 1 | 2 | 3 | 4 | 5 | 6 8 | 10 | 11 | | 13 | 14 | 15 |
|
I
: TERMINAL STRIP TO BE ADDED BY ESKOM.
| A SCADA ALARM & COMMS RED 670
: SPARE  _ SPARE
SPARE
|
I MV CIRCUIT-BREAKER & ISOLATORS, CUST MTR, BUS ZONE. | REDG70 RS-485 - 3 X113
I — . 5 - T SEE SHEET 18 ; g; ﬁ%)lg
I o SPARE - 4a |
: = X250 el PITTER PIIT Res " I IRIG-B TIME SYNCH INPUT X321 T K9 Kot
| v X2.49 P107EA P107 MV BUS ZONE / GND - X3.20 K301 K125
I Bl X1.24/X1.30 K1I3EA K113 BREAKER FAIL Purple X3.22 C1s cTS
: = X1.23/X1.29 KIOIEA K101 Brown |- RS-485 REMOTE ACCESS X3.21 CTs cTS
= P17 White ¥5.12 33 K121
|
i = P7 HV BUS ZONE / Black - X5.11 30 K119
| e K111 BREAKER FAIL *XT.5 OND - ¥5.22 K315 K117
I — X8.15 K101 K101 ¥X7.4 Purple X5. 30 K115
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I S *XT.8 GND COMMS X4, 303 K11
| *XT.7 White a X5.4 307A K109
! cl 5 *X1.6 Black - o [ K301 K107
I — x4 wozs W02 T v CB SPRING REWIND X 1 X193 T PN SCADA ALARM o |2 oLk e
l X2.28 K359A K359 - = X1.25 X1054 x1ggA
| K355 | _ = X151 X103A X103A
[ —_ X248 K353 K353 MV CBNH . = X150 X101 X101
l 57 X241 &0 . EAS23 CABLE NUMBER & l X102
I X821 301 K301 MV ARC SENSOR o oo oor pyp— = [3as JZER 2
: 0 X3.15 347 K347 - W X4.5 JIEA Ja
[ X3.14 343 K0 6Pr - - NUMBER OF SPARES o Xe HIEA . Hl
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i X2.32 343 K343 & > 5
| X2.42 K K341 = 50 T 3 cn
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| X3.9 30 K301 | - - 55 Cl cn
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| @ ] o -
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: o TITY G 1w ca cuost cor o * * *— CONTINUED FROM SHT 20
| X143 K383EA K383 o g 2 -
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| —_ X2.8 302A K302 o - -
! X8.18 ;‘22571 ;q: Efg; WV CB TRIP CCTs = o = ot - - - - CABLE SIZE
' 2.6 024 K102 = - = = - -
: RT3 E 5 KioF = NUMBER OF SPARES
I F w n
I = 2
, - CONTINUED FROM SHT 21 w AC SUPPLIES Z
! . CONTINUED FROM SHT 20 o ur3 ]
a HI3 T} MIB HEATER » %
| (@] = @ @
i - EAS08 EASO6 | EAso7 CABLE NUMBER = X2:2 HIZB A3 T wv B HEATER 2 = =
| 23 LIk He 2 g = DESTINAT[ON
! - - 12 CABLE SIZE w3 1 HV (B HEATER = @ 2
w o -]
! 6 - - - 0 NUMBER OF SPARES nz g EE y >
a
| p X8.1 XAN ATIEA HT1 AC SUPPLIES g N S Z z 2
: 2 X8.6 X4.9 HIIEA H11 2 p z= = =
s @© —_ Sax g ©
| — H z
: = E P P
| § z 8 8 -
| S pony S 3 ISHEET 25 | RED6T0 REFERENCE DIAGRAM
: H @ S § ; DESTINATION - CONTINUED FROM SHT 21 SHEET 24_| REDGT0 AC/DC & SUP. KEY DIAGRAM
| o 5 v @wn - EAS26 EAS15 CABLE NUMBER [SHEET 23 | HV CT JB CABLING DIAGRAN
| : & Y2 g2 [SHEET 22 | PANEL CABLING DIAGRAM
| E v o= o= - q - CABLE SIZE [SHEET 21 | PANEL CABLING DINGRAM
| x a 52 E¥ [SHEET 20 | PANEL CABLING DIAGRAM
| — = > > > - 0 - NUMBER OF SPARES [SHEET 19 | REFERENCE DIAGRAM
| 9 = = = [SHEET 18| SUPERVISORY/COMNS KEY DIAG
| 3 = )= == 4 [SHEET 17 | SPR REW OC, AC KEY DIAGRAN
: 2 SHEET 16 | BACK-UP DC KEY DIACRAM
= SHEET 15 | BACK-UP OC KEY DIAGRAM
I J E:-' SHEET 14 | BACK-UP OC KEY DIAGRAM
: = x NOTE: % [NDICATES TERMINAL NUMBER TO BE DETERMINED ON SITE. Ty T
= =] [SHEET 12 | MAIN DC KEY DIAGRAM
: — LégJ 5 SHEET 11| VT SUPPLY KEY DIAGRAM
| o o DESTINATION [SHEET 10 | AC KEY DIAGRAN
| o o SHEET 9 | AC KEY DIAGRAM
: : e 2 2 [SHEET 8 | AC KEY DIAGRAM
Z == E4 [SHEET 7 | RELAY LOGIC DIAGRAM
I = &S &
—_ [-=] ISHEET 6 RELAY LOGIC DIAGRAM
: K = > E 8 [SHEET 5| RecaY LOGIC D1AGRAM
[72) S~
| g = E g<; ISHEET 4 RELAY LOGIC DIAGRAM
| ISHEET 3 SCHEME LOGIC DIAGRAM
| SHEET 2 | FRONT PANEL LABELS
| — NOTES: SiEET 1 | PANEL EQUIPMENT LavouT
| [SEET 0 | COVER sHEET
I 1. (2 ) INDICATES TWO LEADS IN PARALLEL. _ Fr
| 1 AS BUILT SITE MODIFICATIONS IMPLEMENTED. AVS | KRR C.kING | 18/02/2015 34874
| 2. SPARE CABLE LEADS TO BE LEFT LONG ENOUGH TO REACH oo | o 7 i —
: L THE FURTHEST TERMINAL. — E:iERCI:gNTJEERgiﬁjEIT REV REVISION DESCRIPT ION er | cwso oate PROJECT NUNBER
3. LEAD NUMBERS SHOWN THUS A_COM ‘
I TEL: +27 (0)21 950 7500
I I —| INDICATES NO CHANGE IN LEAD NUMBER. R No. 1368/006026/07 €skom
|
I P7 [C_JP7A INDICATES CHANGE IN LEAD NUMBER. e S ISCOR SUBST AT ION
| aFRoOw o
— 4. SEE CABLE BLOCK DIAGRAM FOR PREFIXING. C. KING ISJ van ZYL
' = 66/11 kv TRANSFORMER 1
I 5. SLIDING LINK TERMINALS ARE TO BE ORIENTED SUCH THAT THE LINK FALLS/REMAINS owrag /0177017 |one 11/06/10 / 1
I CLOSED WHEN THE SECURING SCREW IS LOOSENED. PRGUECT CRECRED | OESTow Gecetd
! TERMINAL DISCONNECTORS ARE TO PIVOT FROM THE BOTTOM SIDE OF THE TERMINAL RAIL. J. MOSTERT | P.A. GERBER PANEL CABLING DIAGRAM
' M o 10701/ 70Tz owre 1170610
I UNLESS INDICATED OTHERWISE, STANDARD TERMINALS: ENTRELEC M10/10.RS 7 oo e
: o ENTRELEC DG/E'STI'RS SLIDING LINK TEST TERMINAL AvS [Is.Jd. van 2L SET MNBER SHEET MNBER REVISION
i ® ENTRELEC M4/6.SNTS SPRING LOADED TERMINAL WITH DISCONNECTOR 152 Mﬁmn o COvER SWET, 27 A ST o 17/03/03 ] D-'c- 7]04 8] 22 0]
| REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE
| 1 | 2 | 3 | 4 | 5 | 6 8 Leevees Tl T3] T T 1 Tef oful T T T T [ue] | | | l2a] Joelor] | T30l JPANEL TYPE DESIGNATION 4TM7100MOD.FZD 8, ay |




SHEET 23 OF 26 REVISION 1

ASTER TRACING FILED UNDER D-DT-15202

M

| 1 3 | 7 | 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 l
|
|
|
I
I A = 655 07 3% 7
| o
: = 651 D151 35
| _ 555 071 34
: = L CORE 6
| = 551 051 33
i =
| & 4s3 cn 2
| B —
: s 152 et 3 . NOTE :ALL SPARE CABLE CORES TO BE EARTHED ON ONE END ONLY.
I 354 BT 30 7
| % NOTE: USE JUNCTION BOX
: — et 351 B51 29 VRW 6 CORE CT INSERT
| DRG D-DT-5404
| 254 BIT1 28
| - CORE §
| 251 B151 21
| C
: 151 AT1 26
: 152 A31 25 |
! 655 D171 20—
: 651 0131 23—
|
| D 555 071 22—t X8.4
| - CORE 4
: 551 031 2] —d X8.2
: 453 cn 20 =] X8.3
l as2 cst 19—l x8.1 i
|
| 354 BT 18 =t
|
: E 351 B31 17—
| 254 BIT1 16 ]
l - CORE 3
| _ 251 8131 15—
: 151 AT1 14—
|
| 152 A51 13— |
|
: F 333 D171 12— 7]
: 651 oim 1] —
' 555 071 10—
| - CORE 2
| 551 D11 9 —
|
| 453 cn 8 =——
' c
! 452 cn 7 — i
! 354 871 6 — 7
|
| 1 351 B11 5 —
|
| 254 BIT1 4 — X1.4
| - CORE 1
I 251 Bl 3 X1.2 SHEET 25 | REDGT0 REFERENGE DIAGRIN
: H SHEET 24 | RED670 AC/OC & SUP.KEY DIAGRAM
| 151 ATl 2 X1.3 [SHEET 23 | WV CT B CABLING DIAGRAM
| [SHEET 22 | PANEL CABLING DIAGRAM
| 152 All 1 XL1 _ [SHEET 21 | PANEL CABLING DINGRAM
I ISHEET 20 | PANEL CABLING DIAGRAM
| — SHEET 19 | REFERENCE DIAGRAM
| ISHEET 18 | SUPERVISORY/COMMS KEY DIAC
I SHEET 17 | SPR REW OC, AC KEY DIAGRAM
: SHEET 16 | BACK-UP DC KEY DIACRAM
| J EB501 £8502 8503 CABLE NUMBER CABLE NUMBER | EAS04 SHEET 15 | BACK-UP 0C KEY DIAGRAM
I SHEET 14 | BACK-UP OC KEY DIAGRAM
| 12 12 12 CABLE SIZE CABLE SIZE 12 [SHEET 13 | MAIN DC KEY DIACRAM
I — ISHEET 12 MAIN DC KEY DIAGRAM
| 0 0 0 NUMBER OF SPARES NUMBER OF SPARES 4 [SHEET 11 | VT SUPPLY KEY DIAGRAM
: ISHEET 10 | AC KEY DIAGRAM
SHEET 9 AC KEY DIAGRAM
| ISHEET 8 AC KEY DIAGRAM
: [SHEET 7 RELAY LOGIC DIACRAM
| ISHEET 6 RELAY LOGIC DIAGRAM
K [SHEET 5 RELAY LOGIC DIACRAM
: ISHEET 4 RELAY LOGIC DIAGRAM
I ISHEET 3 SCHEME LOGIC DIAGRAM
| DESTINATION DESTINATION [SHEET 2 | FRONT PANEL LABELS
I ISHEET | PANEL EQUIPMENT LAYOUT
| ) SHEET 0 COVER SHEET
I LéJ F AW NG
| : 1 AS BUILT SITE MODIFICATIONS IIPLEIINTTD. avs | ker | c.xing | 18/02/2015 i 34874
: S S S = AP TOWN OFFICE o care S FIRST ISSLE. SUBSTATION REFURBISHED. / / 1 34874
- -©- -~ o n TVGERWATE,RFRONT REV REVISION DESCRIPT ION or Jowo | aum oare PROJECT NABER
: L a [-=] = ac =COM CARL CRONJE DRIVE
| T 27 st 530 503 €sk
| REG. No. 1966/006628/07 s om
: [PROJECT APPROVED] DESION APPROVED I SCOR SUBSTAT I ON
| — C.KING [S.J. van 2YL ANSF ORME
: o020 fout T/G6]10 66/ 11 kv TR R1
' J.MOSTERT | P.A. GERBER
: M nm:lO.ZOlg.nm: 11.10 Hv CT JB cA&I“c DIAGRA“
: / / MA"'\II"S S.J:V“‘;‘“ZYL SET MUMBER SHEET MUMBER REVISION
| 1 | SvZ 155::22010 CHANGES AS PER SHEET O - COVER SHEET, Svl @ 0ATE 25711720" OATE 11709705 - -
| REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 7]04 81 23 0]
| 1 3 | 7 | 8 LeeveesJo] J3f 0 1 1 Jef fuoful | T F J Toe] § 1§ J22] J2a] Joef27] ] J3of JPANEL TYPE DESIGNATION 4TM7100MOD.FZD 2%, ay |




| 1 | 2 | 3 | 4 5 6 7 | 8 9 | 10 11 | 12 | 13 | 14 | 15 | 16
|
: F9.1 F.1 F9.6 _ _ _ _ _ REDGTO
i MCB (AC) MCB (AC) I !
| A H12 o—Hll RE_mitea % . 230 V AC SUPPLY @ B Huga B wn g HT2 A k101 RE K103 ® B0} @—o R PSS R k107 FE_ CONTINUED ON
I 2 12 X8.6 X6.1 LOOPED FROM SHT 17 X8.7 3/4a = 473 X5.33 X8.15 ''s T X8.16 X5  SHT 12
| 5 5 i P6,/80.05 I
: 5A 5A i i RED @ DIFF TRIP
| ) | .
: - RED 670 e IRF-X PH-1 i o 3
PROTECTION NOT i I - i P6/B0.06 i
: HEALTHY INDICATION L-?-o-iw-o-? Hld 14 o—@)—o—H12] i / i
. I
! L ! AMBER .—:o-c-.-o\-o-%—:.
' 10 !
! B ! P6/80.07 | WHITE @ DIFF TRIP
i F9.1 F9.1 : i
| KoL o MEBM g B g B . 10 V DC SUPPLY @ Bt RO g2 o west K102 i =09
: 4 < 3 X8.8 X4.5 LOOPED FROM SHT 17 X8.9 1 > 2 | PG/B0.0B [
— i i
: # 2 —=>0——@
I i 13 !
| i P6/B0.09 i
| | reeno -1l Ko @ : / i BLUE © DIFF TRIP
I POWER SUPPLY i I
: i B
| i P6/B0.10 i
— i i
I RP k301 RP ko7 XSl X51 k109 RPk303a RP_ CONTINUED ON
I 1520 oL K02 g L L
| POWER SUPPLY X5.15 X8.17 i 12 1 X8.18 xa.06 SHT 14
! P5/B0.08
: i - i BACK UP DIFF TRIP
| |
I 0 i i
| K ! :
! P SV § i i KIS1EA 5:
I
: | i X1.31 | CONTINUED ON
: XT-DTT ; HT 14
[ —_ TRIP TEST DIRECT INTERTRIP RP RP iy !x8l e UL kn3 RP RP 3071:12
|
K101 X123 X81 X81 102 SEND TO REMOTE END . .
: 4 (BLOCKED VIA BFIS OR TPIS SET OFF) X4.16 X8.19 i5 AR 6i X8.20 X417
¢ |
I P8/B1.08 : i
' i |
| |
! E : i NOTE 3
I [ [
: i !
| |
| — i |
! RP Ry RP k30) RP kjps  (X42  DIFFT-X  x42; o7 RP y359 RP CONTINUED ON
X3.20 X8.27 5 16! %8.28 X321 SHT 16
: X8.10 SUPERVISORY STATUS 48 V DC (DNP3 OPTIONAL & HMI DISPLAY) X8.11 L._._._P4a/BO-u _ ]
I
| F
I
|
: mpﬂfz —_._._.1520
1.FOR 220 V DC SUPPLY,RESISTOR = 64k R k3l RP ks | R ' RP xags RP CONTINUED ON
Il— ARC FAULT TRIP O o— - D LS THEr - SHT 15
| F96 _ _ _ ___ ] REDGT0 : o 2 arc wip ! X2 1522
1 ! i 4
! ! . !
I G LINE ISOLATOR x101_RP ! RF |
: OPEN X8.12 ARC PROTECTION/  RP k301 RP kji9 | o o2l & k337 B CONTINUED ON
| X5.11 X8.23 i5 6i X8.24 X502  SHT 15
| [ H
I
| — LINE ISOLATOR
| CLOSED i X125 4
....................... R |
: :. PT/BI.OZ I 'ILR(I_UU_LT_PEOIEQTLONIQZQ SHEET 25 | RED670 REFERENCE DIAGRAM
: 1 ARC 1 i [SHEET 24 | REDG70 AC/OC & SUP.KEY DIAGRAM|
I IRF=X FROM CT/CaBLE cravBeR BT c1s B crs ! ! ¢1s  RP crg RT BRE1 2 | 145 S e Doy
| FTT T i ARC SENSOR X321 X825 10 9 X826 X3.22 e e ciie St
| 10F RP RP 10F ! ! ISHEET 21 | PANEL CABLING DIAGRAM
| SUPERVISORY o0—o 22 s X107 | O~(m—3"~0-m) OI X109 ) 2b 0—0 RED670 PNH 1 ARC 2 1 [SHEET 20 | PANEL CABLING DIAGRAM
| REDBTO PNH X8.29 B3 6! X8.30 i i SHEET 19| REFERENCE DIAGRAM
I — PN ! i I SHEET 18| SUPERVISORY/CONS KEY DIAG
: I.E ..................... ! [SHEET 17 | SPR REW DC, AC KEY DIAGRAM
| C_._._.1820 [SHEET 16 | BACK-UP OC KEY DIAGRAM
| i I NOTE: THIS CAN BE USED UP TO DISTANCES SHEET 15| BACK-UP OC KEY DIAGRAM
| J SUPERVISORY I0F 3, RP yyqq i R2 i yn3 RP 3p  IOF SEE OF 50 METERS WITH STP CABLING SHEET 14 [ BACK-UP OC KEY DIAGRAM
[ ARC FAULT TRIP =0T OO —=—0=0  ARC TRIP @ ABOVE SHEET 13| WAIN OC KEY DlAGRAY
| ) I~ SUP ARC TRIP i " SHEET 12| WAIN OC KEY DIAGRAM
| T [SHEET 11 [ VT SUPPLY KEY DIAGRAM
: p— Fo.6 REDET0 [SHEET 10 | AC KEY DIAGRAM
L o A L) ISHEET 9 AC KEY DIAGRAM
| i ! SHEET 8 | AC KEY DlAGRAM
: FIBRE INTERNAL COMMUNICATION/TELEPROTECTION SHEET 7| RELAY LOGIC D1AGRAU
ISHEET 6 REI 0GIC DIAGR.
! AND/ OR DIFFERENTIAL (OPTIONAL) NOTE 1 s i o
| K ISHEET 4 RELAY LOGIC DIACRAM
| SHEET 3 | SCHEME LOGIC DIAGRAM
: F9.6 ISHEET 2 FRONT PANEL LABELS
l_x_ ''''''''''''''' ISHEET | PANEL EQUIPMENT LAYOUT
| — I TNS NORMAL [SHEET 0 | COVER SHEET
| Fl RX | T ™
| |- 2 | 66kV CIRCUIT BREAKER ADDED JF | 8B4 LNB 21/01/2019
: CONNECT TO PATCH PANEL FIBRE TX . T | A5 BUILT SITE WODIF ICATIONS IWPLEVENTED. avs | W | cns w(lozézms WETA
| | L ;/A:TEETR‘;:Q’Q;;FC'SSOUTH GATE 0 FIRST ISSUE. SUBSTATION REFURBISHED. 34814
| L | =Co M zﬂfugy\"fﬁ;m’g REv REVISION DESCRIPTION or Jowo | aum oatg PROJECT NUMBER
| ] A 2
| . T 27 st 530 503 €sk
| R DN PE REG. No. 1966/006628/07 s om
o TR LDk P
| FIBRE RX ! N F IBRE : : [FROJECT APPROVED] OESION APPROVED ISCOR SUBSTAT ION
| — _fIBRERX | g C. KING
| CONNECT TO PATCH PANEL ClERE Ty | o 66/11 kv TRANSFORMER 1
: [BRE ‘ ‘ B AN : : mmB‘OléZ‘OIﬁ DATE =
Ll J. MOSTERT
|
: wl  mmmme ! 2. DISCONNECT REDG670 BY REMOVING JUMPERS BETWEEN TERMINALS X4.16 AND X8.19; oare 1001 /2012 e RED670 AC,0C & SUPERVISORY KEY DIAGRAM
l 1 SET GATE 1 IN SETTINGS TO "ON'TO ENABLE INTERNAL COMMUNICATION/ TELEPROTECTION N0 *4-IT AND X8.20. CONNECT AS INDICATED ON SHEET 14. 4 s | O G ST
: FAIL LOGIC (‘ON' IS THE DEFAULT).SET GATE 1 TO "OFF' IF THE EXTERNAL CARRIER 3. INPUT WIRED BETWEEN POS. AND NEG.OF TWO SEPARATED SUPPLIES. —
| GUARD IS USED OR IF THE INT.COMM/TELEPROTECTION CARD IS NOT USED. REMOVE JUMPER BETWEEN X816 AND XB1.16 AND CONNECT XB1.16 TO KIO2 NEG. SUPPLY. e 2o/11jzo1lone D-WC-17T104 81 24| 02
REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE
1 | 2 | 3 | 4 5 6 7 | 8 Leevess T T T T T 11 LT T T T T T T T TP T T T TP T T T 1 JPANEL TYPE DESIGNATION 4TM7100MOD.FZD 2, o
eoorre AlL




|
| X11 P1 > X71 PT (48 DC) ) repe7o | X61 P8 —i PNH X41 P4 NOT IN USE REpe70 | X31 P3 NOT IN USE REDGT0
X1 X1 LINE1-OPEN
| POWER SUPPLY i d sHT 24 LINE ISOLATOR X71 - EXT_BZ TRIP
: / OPEN i SHT 24 Vi SHT 24 CB-CLS X X
A P1/IRF x41 x4] i 2
! READY — 101/81-01 AMBER i 2 P3/B1.01
! 3 LINE[-CLOSED Fo2 oy P4/BI1.01 -
| FAIL s SHT 24 LINE ISOLATOR _— 3 - B £L5-ON
[ CLOSED 3 7 SHT2 P6/80-02 CB-OPN ; .
' ] x401 pao RED670 101/81-02 X —
| A101 BB11-OPEN REMOTE 3P 3 14 SHT 24 3 4 P3/B1.02
| RED PHASE x401 [l X401  ur 24 ARC SELECT Pa/B1.02 INS-M
! CURRENT T — 2 g z 5 —
ATD2 Y Fo.3 0CI MCB (BU) 5 £
I B | wHiTE PHASE [.] 101/B1-03 P6/B0-03 o : .
' CURRENT 3 v 7 SHT 24 P3/b1.03
| A|1-03 BB11-CLOSED SPARE o P4/B1.03 -1
' BLUE PHASE 7 ] P6/B0-04 ¢ i T
I CURRENT g SHT 24 ° f 8
: ! *oam 101/81-04 RED PHASE ~P—0n SHT 24 ! 8 P3/81.04
| NEUTRAL \ ST 24 B2 L-OPEN TRIP T A3 WA P4/B1.04 CROSSTRIP
| CURRENT 8 7 3 o F SG2
| A106 RED PHASE 9 10
! ¢ [wuruaL e xa01 [L] x40 - 101/81-05 RIP NGy SHT A § 10 P3/BI.05
, COMPENSATION iz 1 BB21-CLOSED P6/B0-06 Fa.4 MCB (AC) Pa/B1.05 ’
| SYNCH CHECK ATIO WHITE PHASE o 2A EXT-T-ARC
| I ¥ RIP —  SHT 24
! VOLTAGE (VT) I I_ 101/B1-06 ! P6/B0-07 10 i7z ":’ z7i M i 2 . P3/B1.06 “
| C0-OFEN WHITE PHASE P4/B1.06 EXT-T-NARC
l 20 TRIP —O—T HT U SHT 24
| DIR E/F 21_1_1_ 3 14 P6/B0-08 JT @
! o [Funcrion u 101/81-07 MAIN BLUE ? i T P3/Bl.07
=2 - — °
| 2_2 | = PHASE TRIP 1’—\ SHT 24 F9s P4/BI.07 CUSTB
! — A107 = 7 = P6/80-09 - CTTBHV) - 2 PNHL
! VOL TAGE 1H |_41 g 101/81-08 BLUE PHASE o — ST 24 :g;-_*_);é: i i . P3/B1.08 16
| ] 4108 X81 P8 X712 PT  (48v DC) NOT IN USE P6/B0-10 o i P4/B1.08
i WHITE PHASE " RED670 RED670 P ~
| VOL TAGE i5 16 BB VT MCB-T i ! X32 P3 NOT IN USE
- i ~ RED670
| AT09 X81 X81 ARC_OFF —_— te [ X42 P4 REDET0 FOR_BP-ON
| BLUE PHASE H T ; 5 T ee/aoun ° o i SHT 8 p4/80-1 X32 X32
| E |voLTace i7 18 B i ?‘h'ﬁ ! _._J\'_ 1 2
: - lez/\s;.opjca T P1/81-09 —_ R ! 1 2 P8/B1.09
4 3P_ARC-ON 18 ol ! FOR BP-
I P6/B0-12 ! [ P4/80-2 iy 0
| 3 4 ; ; i ~— 2O~
| — P8/B1.02 [, =
I / N P1/BI-10 RED670 P8/Bl.10
' EXLOTIS 143°_ARC ON X51 P4/B0-3 CBNH-H
| EXTERNAL DIRECT SHT 24 BACK-UP X51 X5 qur g0 |FO7 $20 —_—
| INTERTRIP SEND 5 ® g = DIFF TRIP o1 ! 4 —@—
: F P8/BL03 PT/BI-11 P5/80-08 ARC FAULT Re P4/B0-4 ’ P8/BI11 ’
[ 3PT/BF | /ARC RIP I Ho——,  SHT 24 ._L_ .
I RiR'EEggLTEc?P ARC TRIP 5 IEC_SWITCH FAIL
| 1 8 1 8
' P8/BI.04 X61 P6 CRG ARC FAULT R1 _pyg\o-s
3PT/B|:1 NARC ! 8 O TRIP T SHT 24 — P8/BL.12
: P7/B1-12 P6/BO-15 MEAS_T FAIL
| 3 10 RX J— ARC SENSOR IRF Pafeos
| —ONT R — SHT 24 3 3 T
i P8/B1.05 3 0 P6/80-16 FAIL 5 6 1 ‘t Pa/BI.13
! ¢ Pz PT/BI-13 RX-TEST 8 EXTERNAL CLOSE
OTTR 5 7 - + :
| m{2=0 o R B i =0
! P8/BI.06 SUPPLY 10 Tl
: INS-N " 7 # L= ARC 1 P8/BI.14
— = P1/BI-14 —
i Pa/B0-8
TNS NORMA P6/80-18 ._J\_
| S NORMAL 13 T SHT 2 £C5 / 5 3 SHT 24 Y] SPARE
' P8/B1.07 = = o B 7 B
| 1 10 ARC 2 P8/BI1.15
TRIP_TEST . P4/B0-9
| § TRIP TEST SHT 24 P.;éf’m? P6/60-19 .—J\—B LED CHECK
| 5 T . o — g
1 i 1
! P8/BI.08 @ P6/80-20 Pa8o-10 P8/BI.16
| P1/BI-16 ™ 14 :
| X82 P8 NOT IN USE REDS70 / : T24 IRF-X
| CBNH-BCF P6/B0-21 DIFFERENTIAL DIFFT_X
| X82 X82 DTTS Z_D_ SHT 24 TRIP 15 — 16
I 1 2 —o— 10 P4/80-11
' J P8/B1.09 P6/B0-22 IMNPT_X
! CBNH-SF6 T 17 18
DEF _TX SHT 24 P4/B0-12
I X D o
| 3 > r} 1""’\% oz 7
I P8/BI.10 -
|
! TCS-FAIL —_— —
| NG s TR
i 5 3 P6/B0-24 — 3
: K P8/BI.11 3
| 143 POLE_ARC —
|
: — P8/Bl.12 8
| 3 POLE_ARC
: 3 o T ] %5 BUILT SITE WODIF ICATIONS IWPLEVENTED. avs | kar | c.xinG | 18/02/2015 | WETA
| PB/B[.].] ;/A:‘EETR(;I‘?JIQQZFCIEESOUTH GATE 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. / / I MBTI
: ) iy AECOM CARL CRONIE DRIVE. ok FEVISION DESCRIPTION o | cwo | aum oune PROJECT MNBER
I TEL:‘+27 (0)21 950 7500
. 7 7 e, | @ Eskom
I P8/BI.14
: — SUP /ENABLE [sHeET 8| Ac keY olaGRm [SHEET 17| SPR REN OC, AC KEY DIAGR ™ Cx Imm ’ ISCOR SUBSTAT ION
W OC, AC KEY DIAGRAM C.KING
| SHEET 7 RELAY LOGIC DIAGRAM ISHEET 16 BACK-UP DC KEY DIACRAM ISHEET 25 | RED670 REFERENCE DIAGRAM 66/ll kv IRANSFMR I
0ATE(1/02/2012 0ATE
: 13 Pa/Bl 15 14 [SHEET 6 RELAY LOGIC DIAGRAM ISHEET 15 BACK-UP DC KEY DIAGRAM SHEET 24 | RED6TO lC/DC & SUP.KEY DIAGRAM PRO CHECRED | DESICH X0
. ISHEET 5 | RELAY LOGIC DIAGRAM ISHEET 14 | BACK-UP DC KEY DIAGRAM [SHEET 23 [ HV CT JB CABLING DIAGRAM J. MOSTERT
| M TELE-DISABLED [SHEET 4 RELAY LOGIC DIAGRAM ISHEET 13 | MAIN OC KEY DIACRAM SHEET 22 | PANEL CABLING DIAGRAM DaTe 10/01/2012] 0ATE ED 670 REFEEME DIAGRA“
: SHEET 3 SCHENE LOGIC DIAGRAM ISHEET 12 | MAIN DC KEY DIAGRAM SHEET 21 | PANEL CABLING DIAGRAM 7T 7 'ORAEN BY ORARN BY
| i5 1 ISHEET 2 | FRONT PANEL LABELS [SHEET 11 | VT SUPPLY KEY DIAGRAM [SHEET 20 | PANEL CABLING DIAGRAM T/ AvS SET aeER LT Ml Revision
| PB/BI-]G [SHEET 1 PANEL EQUIPMENT LAYOUT SHEET 10 AC KEY DIAGRAM [SHEET 19 REFERENCE DIAGRAM / / DATE 2-5/“/20" DATE
| SHEET O COVER SHEET ISHEET 9 AC :EV DIIGRIII" SHEET 18 | SUPERVISORY/COMNS KEY DIAG REV AUTHI DATE REVISION TO MASTER Br |cukoISCALE D 'c 7]04 8] 25 ol
| 1 | 2 | 3 | 4 | 5 | 6 | 7 i 8 | [CeevessT TT T T T T T T Hol TT T T T T T T T T T T T T T T T T T T JPANEL TYPE DESIGNATION 4TMT7100MOD.FZD 2, a1t |




' |
' |
l v TITLE REVISION DATE DESIGN CHANGE DESCRIPTION LEVEL DESCRIPTION LEVEL DESCRIPTION |
' Al
I A 0 COVER SHEET 1 15/11/2010 | REVISION 1 CHANGES INDICATED. SCHEME RATED FOR 110 V DC SUPPLY. ( AFFECTS TYPE OF _ |
| 1 16
i - CONTACT PROTECTION (SNUBBER CCTs) SUPPLIED ) [
| 1 PANEL EQUIPMENT LAYOUT 1 15/11/2010 | REAR OF MODULE R3: COMPONENT ORDER ALTERED. 'L :
S i E R SWITCHGEAR AS PER D-DT-5408 SHTs 7 -14
l SEL-487E LED 10 LABEL UPDATED: “WIND.” CHANGED TO “WINDING. 2 17 | INbog — [
: — 2 FRONT PANEL LABELS 1 15/1/2010 | CoriieR FAIL ISOLATE SNITCH LABEL WORDING ALTERED. (RT TERMINALS) WITH REMOTE PROTECTION SCHEME |
LEVEL 5:HV/MV EARTH FAULT PROTECTION APPLIED FROM PHASE CTs.| - [
l 3 SCHEME LOGIC DIAGRAM 1 15/11/2010 | [Fye 16: APPLICATION OF MV CUST CABLE PROTECTION AL TERED. | 3 SIS oL, e I T mbnL I"cEfE{LRE | o — |
| P RELAY LOGIC OIAGRAN 1 15/11/2010 UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV O). | » : TRANSFORMER SECONDARY-S[DE [
I B REPLACES PREVIOUS SHEET 4. i CIRCUIT-BREAKER OPTIONS B :
| UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV O). | I— 4 19 —
: 5 RELAY LOGIC DIAGRAM 1 15/11/2010 REPLACES PREVIOUS SHEET 5. I :
UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV O) | |
: 6 RELAY LOGIC DIAGRAM 1 15/11/2010 REPLACES PREVIOUS SHEET 6. L 5 20 ] !
—_ UPDATED AS PER FINALISED SETTINGS TEMPLATE (REV O). | — |
: 7 RELAY LOGIC DIAGRAM 1 15/11/2010 REPLACES PREVIOUS SHEET 7, _'I, |
! 8 AC KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSLE. 6 a !
[
: cl— 9 AC KEY DIAGRAM: STAR-DELTA POWER TRANSFORMER 1 15/11/2010 | VOLTAGE TRFRS PREVIOUSLY ON LEVEL 12 MOVED TO LEVEL 1I. | 22 - cl
? [
| [ Josdoain | uew 1y TRANSFORMER PRIMARY-S|DE
—98———AC—KEY-DHACRAM—STAR-STAR-PONER—TRANSFORMER- (NOT USED) + 1571172010 —VOLTAGE—FRFRS—PREV-HOUSEY—ON—HEVEE—12—MOVED—TO—HEVEE—H— ? ? " [
l ? I_ g | MIGH IMPEDANCE WV & WV REF FOR TNO-WINDING TRFR -| . _j CIRCUIT-BREAKER OPTIONS |
I | —96——]—ACKE+BHAGRAM—AUTO—FRANSFORMER—— (NOT USED) + 15 /11/2010——VOL HAGE—TRFRS—PREVIOUSLY ON-LEVEL 12 MOVED-TOLEVEL H— TWO RMS 2V73 RELAYS (ORDERING OPTION) :
| — ? e

[
: r 10 AC KEY DIAGRAM: ESKOM MV CIRCUIT-BREAKER 1 15/11/2010 | AS PER PREVIOUS ISSUE. L] 4 24 APFLICATION WITH REDETO DIFF RELAY INTEGRATION i
' | | —10B———Ac—KE¥-DHAGRAM—CUSTOMER-WV—CIREUH—BREAKER- (NOT USED) 1 15/1ifo010—|CRACNENS OF TERWNAL T aND U CT INPUTS SWAPPED. !

: t 1571172616 AR POINTS REV ;
| e ————————— -
| 0 | [ e [ A XY DIRCRA: SECONDARY ST0E AV CIRCGTTBREAKI . /1172010 J 5 PER_PREVIOUS 15505 10| STANDARD DESIGN DRAWING 25 | NOHv BREAKER > OV WITH HV POST CTs AND D |
i LEOR ATOTRANGF ORMER APPL 1EATIONS ) + 15/11/2010——AS—PER-PREVHOUS—SSUES !
l 1 VT SUPPLY KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. " APPLICATION USING TRFR MV / SECONDARY-SIDE VTs 2 STANDARD COMMS OPTIONS |
(i.e. WITHOUT MV VT SELECTION OPTION) (RS-485/ONP3 SCADA & RS-485 REMOTE ENG. ACCESS) '
| ALY [
| 12 MAIN DC KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. -
| | _
! 13 MAIN DC KEY DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSLE. 12 21 | IEC-61850/ETHERNET COMMS (ORDERING OPTION) !
| N TEVEL 15: FERRULE NUMBERS FOR TERMINAL X2.42 CORRECTED | |
| ‘ 14 BACK-UP DC KEY DIAGRAM 1 15/11/2010 FROM K409 TO K407. - 13 28 ‘ :
I TN313 TERMINAL NO'S CORRECTED FROM A... 10 C...
I 15 BACK-UP OC KEY DIAGRAM ! 15/11/2010 | \FvEL 163UV LINE SOLATOR STATUS ADDED. ? !
| LEVELS 3,4 & 5:MIB CONTACT CONFIGS CORRECTED IN/O vs NJCL. | I— 14 29 |
: NOTE 3 ADDED. » !
FERRULE NO's OF CB CLOSE COIL -VE SUPPLIES CHANGED FROM i ~ |
: —_ 16 BACK-UP DC KEY DIAGRAM 1 15/11/2010 | | 2ec™00 k384, OC SUPPLY MONITORING NO's CHANGED FROM L | g5 %0 QE:E 'I‘EATION WITH ATC-5200 TAP CHANGE CONTROL |
| K398 & K399 TO K399 & K400. :
TERMINAL (MT) A N FAULT COUNTER CIRCUIT (K302).
: MODULE TERWINAL DDED_IN FAULT COUNTER CIRCUIT (K302 ?  MUTUALLY EXCLUSIVE LEVELS/SHEETS. SELECT ONE AND ONLY ONE OF EACH PAIR/SET PER APPLICATION. [
i 17 SPR REWIND DC KEY, AC KEY DIAGRAM 1 15/11/2010 | FERRULE NUMBERS ADDED TO TEST POINT WIRING. [
| F IMPORTANT: OWING TO SPACE CONSTRAINTS WITHIN THE MODULE,LEVELS 15 AND 16 CAN NOT BE APPLIED TOGETHER. Fl
| 18 SUPERVISORY/COMMS KEY DIAGRAM 1 15/11/2010 | LEVEL 26: SEL-2886 DIP SWITCH SETTINGS ADDED. :
|
| 19 PROTECTION REFERENCE DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. :
|
TEVEL 9: FERRULE NUMBERS AODED TOR TERMINALS XL.11 & XL1Z2 | [
[ |
| 20 PANEL CABLING DIAGRAM 1 15/11/2010 AS PER SHEET 10C. :
I ULE NO's X3 X3, M K511 & K51
| 21 PANEL CABLING DIAGRAM 1 15/11/2010 K509 & K511.NO's FOR X4.11. X4 x4 PDATED AS PER SHT :
I FERRULE NO's FOR X5.8 UPDATED AS PER SHEET I6. |
I c 22 PANEL CABLING DIAGRAM 1 15/11/2010 | X7.1-X7.2 DESCRIPTION CHANGED FROM "TCNH ALARM" TO ‘PNH ALARM', ¢l
: LEVEL 16; MV_LINE_ISOLATOR STATUS ADDED, |
| 23 HV OR PRIMARY-SIDE CT JB CABLING DIAGRAM 1 15/11/2010 | AS PER PREVIOUS ISSUE. :
|
: —24———MV—OR-SECONDARY—S1BE—ET—JB—CABLING—DHAGRAM— (NOT USED) + 15/11/2010——AS—PER—PREVHOUS—SSHE————— :
— |
: — 25— —MV—OR-SECONDARY—SHBE—VT—JB—EABLING—DHAGRAM— (NOT USED) + 15/11/2010——AS—PER—PREVHOUSSSHE—————— :
| . scfiedonie | e oco o
: —26——|—CABLE-BLOCK—DHAGRAM (NOT USED) + 15/11/26016——AS—PER-PREOUSHSSHE————— T e :
| H 24 RED670 RELAY DC, AC & SUPERVISORY KEY DIAGRAM 0 25/11/2011 | SHEET ADDED FOR SITE SPECIFIC APPLICATION SHEET 24 | REDGTO AC/OC & SUP.1EY Olicha| |
| [SHEET 23 | HV CT JB CABLING DIACRAM :
ISHEET 22 | PANEL CABLING DIAGRAM
: 25 RED670 RELAY REFERENCE DIAGRAM 0 25/11/2011 | SHEET ADDED FOR SITE SPECIFIC APPLICATION e |
I ISHEET 20 | PANEL CABLING DIAGRAM - :
| — SHEET 19 | REFERENCE DIAGRAM
: ISHEET 18 | SUPERVISORY/COMMS KEY DIAC % :
SHEET 17 | SPR REW OC, AC KEY DIAGRAM — |
: SHEET 16 | BACK-UP DC KEY DIACRAM 5 |
ISHEET 15 | BACK-UP DC KEY DIAGRAM w |
: ! [SHEET 14 | BACK-UP OC KEY DIAGRAM o
I [SHEET 13 | MAIN DC KEY DIACRAM © |
| [SHEET 12 | WAIN OC KEY DIAGRAM ~ :
I ISHEET 11 VT SUPPLY KEY DIAGRAM w
| sieET 10 | AC KEY DIAGRAM o :
I SHEET 9 AC KEY DIAGRAM |
| [SHEET 8 | AC KEY DIAGRAM i |
| [SHEET 7 RELAY LOGIC DIACRAM — |
: ISHEET 6 RELAY LOGIC DIAGRAM w |
¢ [SHEET 5 | RELAY LOGIC D1AGRAM T |
: [SHEET 4| RELAY LOGIC DIAGRAM v :
I ISHEET 3 SCHEME LOGIC DIAGRAM
I — ISHEET 2 FRONT PANEL LABELS g :
I ISHEET | PANEL EQUIPMENT LAYOUT ~

[
| [SHEET 0 | COVER SHEET 2
| T AW ING: !

[
| =
| CAPE TOWN OFFICE 0 | FIRST ISSUE. SUBSTATION REFURBISHED. / / 1 EED ! :
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(=]
| PLEASE NOTEHILLLLL C.AMG S wo 21 66/11 KV TRANSFORMER 2 y
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| J. MOSTERT | P.A. GERBER S|
| m | WHEN USING THIS SCHEME PLEASE MAKE SURE THAT — SOV CORD T COVER SHEET g
! REFERENCE FILE title4TM7100r1 IS ATTACHED ON ALL AvS sd.van 1L T R e |
| 1 | SvZ 155::12010 CHANGES AS PER ﬁ:ET 0 - COVER SHEET, S\iP_AG oate 25/11/2011]0ate 17/09/09 - - —
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OF 26 REVISION 1

1

SHEET

ASTER TRACING FILED UNDER D-DT-15202

M

| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16
|
I
I
| A LOCATION | DESIGNATION DESCRIPTION TYPE MANUF ACTURER
' [FRON
FRONT VIEW
l FRONT VIEW
| F1 BLANKING PLATE
I
| —_— F2 CL MCB (M) C_ISOLATE MINIATURE CIRCUIT-BREAKER ( MAIN CCT (16A EP102UC(C16) (43
I - CI_MCB (BU) | DC ISOLATE MINIATURE CIRCUIT-BREAKER ( BACK-UP CCT ) (16A EP102UC(C16) CE
: _Fl -1 CI_MCB (SR) C_ISOLATE MINIATURE CIRCUIT-BREAKER ( SPRING REWIND )( 20A EP102UC(C20) GE
! [ TRFR 2 66/11 kV | 2U 4| WCB (AC) AC_ISOLATE MINIATURE CIRCUIT-BREAKER (10A 062(C10) & CA H E
! 8 5 | MCB (H HEATER SUPPLY AC MINTATURE CIRCUIT-BREAKER A G62(C06 GE
! 4 _|_ 6 | MCB (VI-HV) | HV VOLTAGE TRANSFORMER MINIATURE CIRCUIT-BREAKER A 063(C02) & CA H E
| F1 20 7 | MCB (VI-MV) | HV VOLTAGE TRANSFORMER MINTATURE CIRCUIT-BREAKER A G63(C02) & CA H GE
|
| | - F3 BFI CIRCUIT-BREAKER FAIL ISOLATE SWITCH CA-10 KRAUS & NIEMAR
| 73 C i ] — ETPB EMERCENCY TRIP PUSH BUTTON WITH COVER (RED ) | MPI-10R / MCBH-20 ABB
| - MT7100MOD.F ZD U FC_(HV) HV_CIRCUIT-BREAKER FAULT/TRIP COUNTER (3 DIGIT ) 3099 FOX
! REAR OF MODULE 4 [ FC v MV _CIRCUIT-BREAKER FAULT/TRIP COUNTER (3 DIGIT) 3099 FOX
! L2 3 45 6 ol - 3U . 5 | PNA-1 PROTECTION NOT HEALTHY INDICATION [AMBER ) | KRE-222-UL (230Vac) MIMIC CRAFT
| ) o [mafnafnaifnananaiauisial o R2 L3 6 | MIR-] MASTER TR[P OPERATED [NDICATION (RED ) | KRE-222-UN MIMIC CRAFT
I _T 1
| n ' 8 | (HI-Z)HV REF | HV HIGH IMPEDANCE RESTRICTED EARTH FAULT PROTECTION RELAY ZVI3-AAA RNS
| T3 1 2 9 | (HI-Z)MV REF | MV HIGH [MPEDANCE RESTRICTED EARTH FAULT PROTECTION RELAY 2VT3-AAA RMS
I 1
: el, 5® 5® Je i FA | 1 | SeL-487 TRANSFORMER PROTECTION AND CONTROL RELAY SEL-487C SEL
— '
: ) 5U R3 ' F5 CTTB(HV) HV DIFFERENTIAL CURRENT TRANSFORMER TEST BLOCK PK2_4-WAY ALLBRO [NDUSTRIES
| 2 3 4 H CTTB(MV) MV _DIFFERENTIAL CURRENT TRANSFORMER TEST BLOCK PK2_4-WAY ALLBRO [NDUSTRIES
! E] == i s[e 1|2|3|4 — 1 3 [iPi-1pe BARANA PLUG TEST POINTS TBLACK J_| RCIT BK ELECTRO_FUSION
: D h o o ! T F BLANKING PLATE
| _F4 1 0 M —— ! T F BLANKING PLATE
| S p——— - o ; ; F PNH-T PROTECTION NOT HEALTHY INDICATION (RED 670) (AMBER ) | KRE-222-UL (230 Vac)
| N O 19U ! ! TTPB TRIP_TEST PUSH BUTTON WITH COVER (RED CP10-10R-10/ YSF ABB
I . ap = : : 3 | OCI MCB (M1 | DC I[SOLATE MINTATURE CIRCUIT-BREAKER (RED 670 CC (54 EP102UC(C5) CE
: ] i o ] R4 ' ' 19U 4| WCB (AQ) AC ISOLATE MINIATURE CIRCUIT-BREAKER (RED 670 CC (2A 062(C2) GE
| ® O o ' ' 5 | CITB(HV) - 2 | WV DIFFERENTIAL CURRENT TRANSFORMER TEST BLOCK (RED 670) PK2_4-WAY ALLBRO [NDUSTRIES
| 1 i TU s : : 6 | RED 670 LINE PROTECTION AND CONTROL RELAY RED 670 ABB
| 5 1 1
| E § i i F10 | 1 1520 ARC FAULT RELAY 1S20(CAA) RMS
| o ° 1 1
I o o = i i
: 1 R . e r; i i REAR_OF MODULE
: — F5 b 1 3 2 o < ' i R2 DBI DIODE_BOARD 1 (8 TRIPPING DIODES ) 0200 CONCO
| TRy ' ' 0B2 DIODE BOARD 2 (8 TRIPPING DIODES ) 0200 CONCO
| | : 3U : : WTR WASTER TRIP RELAY BJBT *% ARTECHE
: olo 1©0_0 0] o|o] RS i i
1 Y — T, F—
| F 1 1
| F10 o| 17 7 o i i
I 1 1 !
I Ho} 4U : - R3 T ODULE_TERMINALS M4/6 ENTRELEC
I A g AS-HVM V_MAIN TRIPPING CIRCUIT ARC SUPPRESSOR SEL-950 SEL
Il— Co) o AS-HVBU V_BACK-UP TRIPPING CIRCUIT ARC SUPPRESSOR SEL=950 SEL
n | 3 | AS-MVWM MV_MAIN TRIPPING CIRCUIT ARC SUPPRESSOR SEL-950 SEL
! Te o [BLOUNATER 2 66 W FEEDER 2] N T TERMINAL BACK PLATE 4| AS-MVBU MV_BACK-UP_TRIPPING CIRCUIT ARC SUPPRESSOR SEL-950 SEL
i _ 0_ v 5 | SEL-2885 ADDRESSABLE RS-232 TO RS-485 CONVERTER (REMOTE ENG. ACCESS) | SEL-2885 SEL
| c F9 4 1g 2 -Z REDET0 71 [ 25 am X 60 am TRUNKING ] 6 | SEL-2886 RS-232 TO RS-485 CONVERTER (SCADA COMMUNICATION) SEL-2886 SEL
I T T|H= lo
: A \ q H R4 REAR OF SEL-487E RELAY
: ElEl M= R5 | 1 | HV METROSIL | SINGLE PHASE METROSIL FOR HI-Z HV REF RELAY (6 INCH) 600A/S1/5887 WOODBEAM
| E i=[t 6U 2 | MV METROSIL | SINGLE PHASE METROSIL FOR HI-Z MV REF RELAY (3 INCH) 300A/51/5646 WOODBEAM
: 5@ o o olo 25 am X 80 mm TRUNKING |
0o_00.0 25 m X 80 mm TRUNKING |
i TERMINAL BACK PLATE
| i 0o Ueb T [x1-x7 TERWINAL RAILS
| H R E— R (RAISED FROM BACK PLATE BY 70 mm_ STAND-OFF POSTS ).
| F7 SCHEME WIRING TERMINATED AT BOTTOM SIDE OF TERMINAL STRIPS.
I REFER TO SHTs 20 - 22 FOR TERMINAL BLOCK MAKES AND TYPES
: T2 | X8 TERMINAL RAILS
! T YT | SCHEME_WIRING TERMINATED AT BOTTOM SIDE OF TERMINAL STRIPS.
| e X B0 o TRNING | REFER TO SHT 22 FOR TERMINAL BLOCK MAKES AND TYPES
|
i u 1| IRF-X REDG70 PNH_AUXILIARY RELAY (110=110V_DC) CR-UTIODC3L ABB
: %%  SPECIFY 110 Vdc OR 220 Vdc
| J
! TERMINAL BACK PLATE
[ 25 am X 80 mm TRUNKING | ~
: I 25 mm X 80 mm TRUNKING ] 26U T2 [ 25 x 25 mm TRUNKING |
I ©  TERMINAL PLATE - REDG70 19
| 1 _ i = un
: F 8 2 5U ISHEET 8 AC KEY DIAGRAM [SHEET 17 SPR REN DC, AC KEY DIAGRAM
| N ISHEET 7 RELAY LOGIC DJACRAM [SHEET 16 | BACK-UP DC KEY DIAGRAM SHEET 25 | REDG70 REFERENCE DIAGRAM
| ~N ISHEET 6 RELAY LOGIC DIACRAM [SHEET 15 | BACK-UP DC KEY DIAGRAM ISHEET 24 | RED670 AC/OC & SUP.KEY DIACRAM|
| K | 25 mm X 80 mm TRUNKING | lo o ISHEET 5 RELAY LOGIC DJACRAM SHEET 14 BACK-UP OC KEY DIAGRAM ISHEET 23 | HV CT JB CABLING DIACRAM
| SU | 25 mm X 80 mm TRUNKING | ISHEET 4 RELAY LOGIC DIACRAM [SHEET 13 | MAIN DC KEY DIAGRAM SHEET 22 | PANEL CABLING DIAGRAM
| l ISHEET 3 SCHEME LOGIC DIAGRAM SHEET MAIN DC KEY DIAGRAM |SHEE. PANEL CABLING DIAGR/
12 T2 ANEL AGRAM
| ISHEET 2 FRONT PANEL LABELS [SHEET 11 VT SUPPLY KEY DIAGRAM ISHEET 20 | PANEL CABLING DIAGRAM
: (SHEET 1 PANEL EQUIPMENT LAYOUT SHEET 10 | AC KEY DIAGRAM SHEET 19 | REFERENCE DIAGRAM
| [ I R [SHEET 0 COVER SHEET SHEET 9 AC KEY DIAGRAM ISHEET 18 | SUPERVISORY/COMMS KEY DIAG
| FEFERENCE DRANINGS;
| — ] __
| [ 25 mm X 80 mm TRUNKING ] O O ouTh GaTe o IRST ISSUE. SUBSTATION REFURBISHED. L] 1 3481
| L | 25 mm X 80 mm TRUNKING | TYGER WATERFRONT REV REVISION DESCRIPT ION er | cuso atH oate PROJECT NUNBER
| ASCOM .,
| FA>{:+27101219507502 @e k
| REG. No. 1966/006628/07 s om
I
: [PROJECT APPROVED] DESION APPROVED I SCOR SUBSTAT I ON
p— C. KING |S.J. van ZYL
| 25 mm X 80 mm TRUNKING ] 66/" kV TRANSFORMER 2
| ﬂﬂﬂﬁ-‘OléNlZ OATE 11‘06410
|
J.MOSTERT | P.A, GERBER
| e o PANEL EQUIPMENT LAYOUT
| M
| / / ORAWN BY ORARN BY
| THE SCHEME 1S DESIGNED FOR MOUNTING A 19 INCH RACK SYSTEM AS PER IEC 60297. 5 E AvS [S.J.van ZYL e =
| THE MODULE AND BACK PLATE ARE 482.6mm WIDE. THE MODULE IS 300mm DEEP. 1 | vz [15/11/2010] CHANGES AS PER SHEET O - COVER SHEET. SvZ | PAG Joute 25/11/z011foare_17/03/09
I REV |AUTH]  DATE REVISION TO NASTER BY JCHKO|SCALE 1:5 D-'c- 7]04 83 OI Oo
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SHEET 2 OF 26 REVISION 1

ASTER TRACING FILED UNDER D-DT-15202

M

| 1 | 2 | 3 | 4 | 5 | | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16
I
|
I
| A DETAIL OF SEL-487E PROGRAMMABLE LEDs AND PUSH BUTTONS
I
' o 66/11 kV' TRFR 7
! — . GREEN GREEN RED RED
: O Ol weme | Ol were |
ENABLED
: OC ISOLATE AC ISOLATE VOLTAGE TRANSFORMER ISOLATE TARGET TARGET RESET & OPEN CLOSE(D) NOTE 1
| B o MAINDC | BACK-UP DC | SPRING REW OC | AC SUPPLY | AC HEATERS HV VOLTAGE TRFR WV VOLTAGE TRFR [0 RESET % LAMP CHECK (PRESS x 2) (PRESS x 2)
| 16A OC 2P 16A DC 2P | 20A DC 2P + AUX | 10A AC 2P 6A AC 2P 2A AC 3P + AUX | 2A AC 3P + AUX O TRIP J J
I 2 GREEN GREEN ¢ RED RED
| © H ‘ COLOUR {NO. A0.| COLOR Ol wome | Ol were |
A || i ||
I HV BRKR MV BRKR OPEN CLOSE(D) NOTE 1
: AMBER | 1 NOT HEALTHY NOT HEALTHY 13 | AMBER (PRESS x 2) (PRESS x 2)
J J
: RED (2 || O H O w 14 | RED AMBER AVBER
| C 3 O N\ O N\
: RED [ 3 O oirr O rer 15 [ RED SUPERVISORY SUPERVISORY NOTE 2
| OFF ON
I RED | 4 || (O OVERCURRENT (O EARTH FALLT 16 | RED ) )
| —
I SUSTAINED CUSTOMER
| OTECTTON RED | 5 || O FaiLT Timer O aBLE FauLT 17 | RED 4 ~ 10 N
| °NOT_HEALTHY® ©MASTER TRIP o o
| EVENT SEQUENCE
| ) O RED | 6 || (O Hv BUS ZONE O W BUS ZONE 18 [ RED SUMMARY OF EVENTS
' O (EVE ) (SER )
: ® ® ReD | 7 || O pERPRESRE 1 O srkr FarL 19 | ReD ) )
|
: o | 8 O }gﬁs BUCHHOLZ IEFASMBUCHHOLZ 20 | men 5 5 .| 5 <
| TRFR OIL TEMP TRFR OIL/WIND.
: SBREAKER FAIL R EMETRRGIEPNCY R R BREI;\‘I\(IER FAULT cowrzn R RED | 9 O mp T L 21 | amger
| TRFR WINDING TRFR OIL LEVEL/] J J
I E T o RED (1011 O 7ewp TRIP O FanFAIL Acarwi || 22 | AMBER o
| 6 12
NEC BUCHHOLZ/ NEC BUCHHOLZ/ ~ ~
: :@‘3 @ — (— RO (1 || O oif Tene TRIP OIL TEMP ALARM || 23 | AMBER o O | wasTER
I TRIP
OLTC BUCHHOLZ/
: — \ RED (12 || O pressure TRip’ | O OTHER ALARM 24 | AMBER RESET
| J J
I
I O
: F NOTES
' ® ® 1. CIRCUIT-BREAKER CONTROLS REQUIRE THE RESPECTIVE BUTTON TO BE
l PRESSED TWICE WITHIN 3 SECONDS BEFORE ACTIVATION.
| 2. PRESS PUSH BUTTON 3 FOR 5 SECONDS TO ACTIVATE DNP3 TEST MODE.
— (@] GRS SEL-487E | 0 cwmer WHILST IN TEST MODE,PUSH BUTTON 3 MAY BE USED TO SUCCESSIVELY
: OO fre-—} PROTECTION AUTOMATION CONTROL. || (5 vmip SIMULATE EACH DNP3 ALARM POINT TO THE SUPERVISORY SYSTEM.
! PRESS PUSH BUTTON 9 TO EXIT DNP3 TEST MODE.
| o o]
| @ o] o
. © Q Bl I
o o
| (:) o (o)
: o o]
| < o o)
o o]
| o ° 0
| o o
: o o [SHEET 25 | RED67) REFERENCE DIAGRAM
| H ° ° SHEET 24 | REDGT0 AC/OC & SUP. KEY DIAGRAM|
| O [SHEET 23 | HV CT JB CABLING DIAGRAM
| [SHEET 22 | PANEL CABLING DIAGRAM
I SHEET 21 | PANEL CABLING DIAGRAM
I ISHEET 20 | PANEL CABLING DIAGRAM
| SHEET 19 | REFERENCE DIAGRAM
I ISHEET 18 | SUPERVISORY/COMMS KEY DIAC
I SHEET 17 | SPR REW OC, AC KEY DIAGRAM
: SHEET 16 | BACK-UP DC KEY DIACRAM
| J [SHEET 15 | BACK-UP DC KEY DIAGRAM
I © SHEET 14 | BACK-UP OC KEY DIAGRAM
I SHEET 13 MAIN DC KEY DIACRAM
I — ISHEET 12 MAIN DC KEY DIAGRAM
I ISHEET 11 VT SUPPLY KEY DIAGRAM
| O ISHEET 10 | AC KEY DIAGRAM
: SHEET 9 AC KEY DIAGRAM
ISHEET 8 AC KEY DIAGRAM
: N— @ @ SHEET 7 | RELAY LOGIC DIACRAM
| ISHEET 6 RELAY LOGIC DIAGRAM
| K [SHEET 5 RELAY LOGIC DIACRAM
| HV DIFFERENTIAL MV DIFFERENTIAL [SHEET 4| RELAY LOGIC DIAGRAM
: O P CT TEST BLOCK o TP | 3 | 5 o CT TEST BLOCK ect 3| SOl Locl Ok
I ISHEET | PANEL EQUIPMENT LAYOUT
I @ @ @ ISHEET 0 COVER SHEET
I F AW NG
|
: O o TP? | P4 | P6 o O O e T GaTE ] IFST ISSUE. SUBSTATION REFURBISHED. /] 1 B
| L n =CO M g?(ERC\R/‘gr\LEE'Rng\);E‘T REV REVISION DESCRIPT ION or Jowo | aum oate PROJECT MUNBER
I TEL: +27 (0)21 950 7500
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CRED
' J. MOSTERT | P.A. GERBER
: M nnr.lO.ZOlg.nm: 11.10 FRONT PML LABE"S
| / / ORAWN BY ORASN BY
I A v S S‘J‘ van ZYL SET MUMBER SHEET MUMBER REVISION
I 1 |se wﬁ CHANGES AS PER SHEET 0 - COVER SHEET. SuZ | PAG ore 25/11/2011[oare 17709709 Wl -
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SHEET

ASTER TRACING FILED UNDER D-DT-15202
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| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16
|
I
I
} A
|
I
I
I
| DCI MCB (SR) DC1 MCB (SR) TRFR 2 TC NOTE 1 _ SEL-487E TRFR 2 TC
I MOl - r o RP JIEB B oo Ve SRLY o B J2EB R wp o + o2 TAP CHANGE nio1 RP nioe RP ks L+ QUT302 (HS) —° k503 R wiee R iy
l B 3 : 1 X4.5 x4.3 Xa.4 X4.6 2 ’; 1 OVER CURRENT BLOCK X2.5 X3.32 i €03 Co4 | X3.33 X2.6
[ [ [
! 20 AMP 8 uovocswey B J2EB 20 AP RP :+ 0UT303 (HS) i RP
| T a3 LOOPED T0 SHEET 24 T SPARE OUTPUT A K505 : : K507
: — X3.34 i €05 €06 | X3.35
| |
: S8 HVCB - SPRING REWIND CIRCUIT i i
,,,,,,,,,,,,,,,,,,,, ' I I
l NOT INSTALLED THY HY | RP__ ysog | + 0UT304 (HS) — | K5l R0
' HV CIRCUIT-BREAKER M101 RP  yjo;a  1MB w2 MBi wioza RP M102 SPARE OUTPUT =D ! ! D
| c ® oML ... N S M2 5l aD ® X3.36 i co7 €08 ; X3.37
SPRING REWIND w ! I
| X436 X1.3 X141 X4.31 i i
| H M
e ! 1 1
: 3 | | P4
[ — [ [
: P7A BF 1 ! ! BF1 PITA
1S0L ! ! 1S0L
l SEE D-WC-7104-160 SHEET 25 3 pg 1+ OUTI05 (HS) — pyg iz
I J e P | (% RP__ p7 ON ON p17 __RP
| D i ‘I HV CIRCUIT-BREAKER FAIL ﬁ—s 5 iCOS ClOi 9 10—%3%
: MV CIRCUIT-BREAKER M101 RP wio1s IRT M M\ mz RT, wio2s AP M102 ) 7 ! ! 1 ’
| SPRING REWIND X521 TX2.3 =/ x2.4 ! X528 ! !
i ' =y 2 - | |
I I I
— BF I i i
: 1soL |PuTA
| 6 0
BP RP RP BP
' MV CIRCUIT-BREAKER FAIL £lo7 Fior N N i Al
| £ X1.49 X5.39 1 X5.40 X1.50
: 15 19
I
| CUSTOMER R i
! MV CIRCUIT-BREAKER TRIP = %5.30
: — ( ORDERING OPTION )
|
: ﬁlisﬁ??«‘cESn BREAKER EP:D CI=RI|;
| MCB (AC) MCB (AC) CLOSE BLOCKING X5.31 X5.32
! F M2 o 4 w1 R0 _wigs ACB . atu AC ot PROEL @ AB unies B wm g HT2 ( ORDERING OPTION )
| 21 > 172 X6.1 X4.11 SEE D-WC-7104-153 SHT 5 X4.N X6.2 3/a '> 473
I
| 10 AMP RP 230 V AC SUPPLY  gp 10 AWP
! o SEL-ABTE PNH- 1
PROTECTION NOT i 0yi107 I
! HEALTHY INDICATION 12 -0+ o il Hld o—@—o—tlle
: G 18 _._8f ! AMBER
I
! RP RP
| H12 e x HT2
I — L ¢ X6.3 X6.4 ?
! o _._._._._ HVCB - HEATER SUPPLY
| NOT INSTALLED MCB (H) I HV HY : MCB (H) SHEET 25 | RED670 REFERENCE DIAGRAN
I HV CIRCUIT-BREAKER HI2 o HI3 g HI3 RP higa (MB gy (—----+2 M 173 R HI3 QHT3 o 4 H12 SHEET 24| REDG10 AC/OC & SUP.KEY 01AGRAM
: H HEATER SUPPLY /2 = 271 ' X6.5 IX11 X2 X6.6 4/3 374 SHEET 23 | HV CT JB CABLING DIAGRAN
| » S -] [SHEET 22 | PANEL CABLING DIAGRAM
| 6 AWP 6 AMP [SHEET 21 | PANEL CABLING DIAGRAM
I SHEET 20 | PANEL CABLING DIAGRAM
| SHEET 19 | REFERENCE DIAGRAM
| SEE D-WC-T7104-160 SHEET 26 [SHEET 18| SUPERVISORY/COMMS KEY DIAG
I MVCB [SHEET 17 [ SPR REW DC, AC KEY DIAGRAM
: CTTT T T T T T e T i [SWEET 16| BACK-UP OC KEY DIAGRAM
! | MV CIRCUIT-BREAKER L R % o RT!wrag RP_ wr3 o oo
| HEATER SUPPLY X6.7 'x2. X2.2 X6.8 SHEET 13| WAIN OC KEY DIAGRAM
| PP Z SHEET 12 | MAIN OC KEY DIAGRAM
I — ISHEET 11 VT SUPPLY KEY DIAGRAM
I SHEET 10 AC KEY DIACRAM
I ISHEET 9 AC KEY DIAGRAM
: MIB HEATER SUPPLY HI3 o R - H13 e s | o vEv olaca
NOTE 2 X6.9 X6.10 SHEET 7 | RELAY LOGIC DIAGRAM
I ISHEET 6 RELAY LOGIC DIACRAM
: ISHEET 5 RELAY LOGIC DIAGRAM
I K ISHEET 4 RELAY LOGIC DIACRAM
| SHEET 3 | SCHEME LOGIC DIAGRAM
| ISHEET 2 FRONT PANEL LABELS
I — ISHEET | PANEL EQUIPMENT LAYOUT
| ISHEET 0 COVER SHEET
| r ™
| 2 66kV_CIRCUIT BREAKER ADDED JF | 88H LMB 21/01/2019 —
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| NOTES mnaémézotz OATE 11406‘.10
: 1. SEL-487E OUTPUT CONTACTS DESIGNATED °HS® ARE HIGH SPEED, HIGH CURRENT TYPES,
. SEL- J.MOSTERT | P.A, GERBER
! y WITH OPERATING TIMES LESS THAN 10us, AND BREAKING CAPACITY 10Adc,L/R = 20ms. VAT CURCI SPR REWIND OC, AC KEY DIAGRAM
i 2. THE TRANSFORMER HEATER SUPPLY [S USUALLY LOOPED FROM THE THREE PHASE AC SUPPLY 77 R 67 GRam & —_—
I FOR THE COOLER FANS (WHERE PROVIDED). A SEPARATE SINGLE PHASE AC SUPPLY 1S NOT f f — ] AvS [Sdevan ZVL
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I
i [
| |
! |
I
A
i Al
: _— SUPERVISORY ALARM A NAME CESCRLPLION/ SEL-487E MAIN PRINTED CIRCUIT (PC) BOARD JUMPER SETTINGS |
ALARM_WORDIN
| ALARM WORDING SEL-48TE ENT NANE THE FOLLOWING MAIN PC BOARD JUMPER SELECTIONS SHALL BE MADE BY CONCO PRIOR TO DELIVERY OF SCHEMES TO ESKOM. |
| l___oﬁTT ....... I :
! IOF 15 RP . xy0p | | JUMPER NAME |SETTING|FUNCTION —
l A9 RP 10F |
| PROTECTION Y DY i X 1 PROTECTION J21-A N/A_ | RESERVED FOR USE BY SEL [
i NOT HEALTHY i el X2 (PNH) [J21-PASSWORD OFF__| DISABLE_PASSWORD PROTECTION [
| (O i i [J21-BREAKER ON__| ALLOW ASCIT SERIAL COMMANDS “OPEN, CLOSE" AND “PULSE" [
| B [J21-0 N/A__| RESERVED FOR USE BY SEL g
! [JuP1 OFF | IRIG-B TERMINATING Z (OFF = 2550 Ohms, ON = 50 Ohms) |
A ON PORT 3 PIN 1 (ON = +5Vdc, OFF = NO FUNCTION )
: [ JMP3 ON PORT 2 PIN 1 (ON = +5Vdc, OFF = NO FUNCTION ) :
! [JwP4 OFF __|PORT 1 PIN 1 {ON = ¥5Vdc, OFF = NO FUNCTION ) |
! COMMS INTERFACE AND TIME SYNCHRONISATION |
[
| SEL-2886 DIP SWITCH SETTINGS |
- [
! c . SEL-487€ THE FOLLOWING DIP SWITCH SELECTIONS SHALL BE MADE BY CONCO PRIOR TO DELIVERY OF cl
[ i [ . '
: SPARE RS232 PORT : : :
| ( e.g. FOR MIRROR-BIT COMMUNICATION ) i i SEL-2885 ADDRESSABLE RS232-RS485 CONVERTER :
I — i i [
| i | RBBON Black (Tx4) AP I
| REMOTE ENGINEERING ACCESS | - A [|| SEL2885 I X149 |
| i i <:> o R !
I D RS232 REAR PORT SUPPORTING SEL OR LMD PROTOCOL | i 2 -RX . o RP THE SEL-2886 1S SET IN SEND DATA CONTROL (SOC) MODE (DIP SWITCH 4 OFF), !
White (TX D
I i i ¢ CONF [GURED FOR COMPATIBILITY WITH 9600 BAUD (D[P SWITCHES 1 -3)
! i i - X1.10 AND WITH ECHO OFF (DIP SWITCH 6). |
| |
| i i . _— ALTERNATIVE BAUD RATE SETTINGS ARE AS FOLLOWS: !
H N rown
! — i i _Brown RXH) oy | 4-wiIRE RS-485 — |
I ! ! X1A1 | (FOR USE WITH LIMITED MULTI DROP (LMD) PROTOCOL ) DIP SWITCH i
| 1 1 BAUD 11213 |
| i i _ RP 20 111 I
: c i i Purple (RX-) xn7 12, 24 ol I c :
1 1 . 4 110
l i i 36001 0 '
: [ [ RP (15200 | 1 !
| i i _ _ . 57600 | 1 [ |
! —_ ! | SEL-2886 RS232-RS485 CONVERTER B B :
I i i RBBON RP
. @ - W& SSEL-2886 % N |
l SERIAL SCADA COMMUNICATION : | <:> 3 - ’ [
I F RS232 REAR PORT SUPPORTING ONP3 PROTOCOL i i e R . RP Fl
[ i i G Yhite (- L INCOMING !
| ! ! g F9.6._ _._ RED6TO '
| 1 1 X7.4 E - !
i i . 1P P31:2 ! |
e i | NOTE 4 NOTE 1 Rp P “oi | L
! | | - i x3| i :}Noms :
! ! 1 Q!
: ! ! D ioweso [ 2l A/ a5 I0F i
| ! ! Brown (+) RPu _ il ' o=+ t 2 I
| [ i i i RS485 1 ! 7.16 G|
| i i X1.6 | PORT ot B/- 4 I0F |
| i i P 2; ! 7.7 '
| H H ~ RP | . |
| | | Purple () R | o o0 inG i ol Qi otEs |
: — i i X7 | NOTE 2 i oi ' NOT USED _:
| | | NOTE 1 gp i éi [ N RX— \—p |
I | | (o) - i S %778, | PART OF THE 4 WIRE DATA :
: i i X1.8 : : o ' RX+ - COMMUNICATION FOR RTU [SHeET 25 | REDG70 REFERENCE DIAGRAM |
H : ; ! L6 | X7.19 SHEET 24 | REDG70 AC/OC & SUP. KEY DIAGRAM| |
: TIME SYNCHRONISATION : IRIG-B Red R N Red (IRIG+)  RP Pl 2 2 . [SHEET 23 | WV CT JB CABLING DIAGRAM |
| IRIC-B i BNC led URIGH _(uy b ox30n_ _ P30:2 | SHEET 22 | PANEL CABLING DIAGRAN |
: | CONNECTOR X1.14 : ! E%r; i [SHEET 21| PAEL CABLING DIAGRAM :
B B - [l ISHEET 20 | PANEL CABLING DIAGRAM
| — 'l ! Black Black (IRIG- RP [ SLM i } NOT USED [SHEET 19 | REFERENCE D1AGRAM — I
| oo mm _| </ = — Black URIGD) () I I(OPTIONAL) | REMOTE SHEET 18| SUPERVISORY/Cows K1 0% | & :
: i i X1.15 [ SPA | | ENGINEERING SHEET 17| SPR REW OC, AC KEY DIAGRAM ol
| S - 4 1 BUS ; | ACCESS [SHEET 16| BACK-UP 0C KEY DIAGRAM =
J . i i b i SHEET 15| BACK-UP OC KEY DIAGRAM W
: ! HERN A ; i Limimim = [SHEET 14 | BACK-UP OC KEY DIAGRAM o
] | ] L] .
i ( ORDERING OPTION ) ; PORT A i [
l i PORTS SUPPORTING DNP3 OR IEC 61850 AS PER ORDER : |§| :: ﬁ :; ::::;:g g::m: 9|
| ' i i ! NOTE: [SHEET 11 | VT SUPPLY KEY DIAGRAM w |
— ' I ! - [
' : FIBRE OPTIC (ST CONNECTORS ) i i 5.X3 OF THE RED670 IS THE SOFT GROUND CONNECTOR. PRET 10 | KC Y DluGRMM ©
: . 820nm MULTIMODE FIBRE i i IT MAY BE UNCONNECTED OR IT CAN BE CONNECTED peET s | o Y Dluciaw © |
| i | 100 BASE-FX :i TO THE GND WITH AN RC NET PARALLEL WITH A MOV. ﬁi?? ;“' m“;‘l‘w i
LAY L ACRAM
: : ! i 6. TERMINATION RESISTOR FOR TRANSMITTER AND RECIEVER. SHEET 6| FELAY LOGIC DIAGRAM o :
i K ' i il ESKOM PERSONNEL TO CONNECT TO A/+ IF USED. sieeT 5 | ReLay LOGIC DlaGRaM E
l i i PORTS X 7. TERMINATION RESISTOR FOR RECIEVER IN THE 4 WIRE CASE (CONNECT TO RX+). BEET 4 [ Lockc sl v |
|
! ] i COPPER (RJ45 CONNECTOR ) ! -l i ST | O D y |
1 H I ISHEET | | PANEL EQUIPMENT LAYOUT ~
' ' ! ! i
| ! I 10/100 BASE-T ! i s T 0 c:)vm so:n"m ? |
: ___________ jommmmmaiiioo g T ] 75 BUILT STTE WODIF ICATIONS IWPLEVENTED. WS | R | Cxiv Jie/oz/zon i £ = :
| Chpe TOWN ﬁipc'ssoumcm 0 | FIRST ISSUE. SUBSTATION REFURBISHED. 77 1 34874 é :
| TYGER WATERFRONT REV REVISION DESCRIPT ION sr | cuso aumH OATE PROJECT NUNBER o
: L] woes A=COM : . 2|
FAX: +27 (0)21 950 7502
| 1. RS485 COMMUNICATION CIRCUITS TO BE EARTHED AT ONE POINT ONLY. REG. No. 1966/006626/07 @ €skom 5
: 2. THE_SEL-2886 PRODUCT MANUAL INDICATES THAT TERMINATING RESISTORS SHOULD SELDOM |SCOR SUBSTAT |ON b :
| — BE REQUIRED ON THE RS485 CIRCUITS (e.e. COMMUNICATION AT UP TO 115200bps CAN BE ot ¥ '°“5|“’“"" o =2
ACHIEVED OVER A 230M CABLE RUN WITHOUT THE NEED FOR RESISTORS). WHERE REQUIRED C.KING 5., van ZYL 66/11 kv TRANSFORMER 2 o
: REFER TO THE PRODUCT MANUAL FOR RESISTOR SIZING AND INSTALLATION PRACTICE NOTES. o5 /017017 |owre_11/06/10 o
L ] BN Q
| Z
3, THE SEL-2885 AND SEL-2886 CONVERTERS REQUIRE A +5Vdc AUXILIARY SUPPLY, THIS IS J. MOSTERT | P.A. GERBER
! " PROVIDED VIA PIN i OF THE SEL-487E COMM PORT. SEE MAIN PC BOARD JUMPER EED@AR SUPERVISORY/COMMS KEY DIAGRAM g
| SETTINGS, TOP RICGHT. 7 e o1 Tt =
| 4. SEL-2886 CONVERTERS ARE CAPABLE OF 2- OR 4-WIRE RS485 MULTI-DROP CONNECTIONS. 5 E A vS [S..van 2Vl e
| THE SEL-2886 IS WIRED FOR 2-WIRE CONNECTION IN THE STANDARD SCHEME APPLICATION. 1| Svz |15711/2010]  CHANGES AS PER SHEET 0 - COVER SHEET. SvZ | PAG ate 25/11/2011 Joae 17/09/09 D_'c_ 7]04 83 18 0] E :
I REV |AUTH]  DATE REVISION TO MASTER BY |CHKO|SCALE =y
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| 1 | 2 3 | 4 5 | 6 7 | 8 | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16
|
[ SEL-48TE SEL-48TE SEL-487E SEL-487E BF I DBI ETPB MCB (VT-MV) PNH-1
| { CONT | ( CONT ) ( CONT ) 01 2A
| HV CB 4+ OUTIONHC) . HV MAIN  + OUT201 (HS) OUT301 (HS) 1AS ON b SHT 12 SHT 12 _®_ SHT 17
l al cose WA SHT6 TRIP T T SHT 12 MASTER & _____ = SHT 13 HY CT INPUT 2 SHT 16 Bl Al LRI i 3 77—z 1
| TRIP ton T A T NRUT e 5 SHT 8 i 150L 02 ! . AMBER
| OUTI02(HC) - - 0UT202 (HS) - v i
MVCB HV BACK-UP + 0UT302 (HS) 3 i — G SHT 12 o SHT 12
' CLOSE 403 70§ SHT 16 TRIP B3 Boa HT M Tco/c 4+ OUT: SHT 17 HY CT INPUT | 82 2 IR g 0 SHT 11
l Bock €03 co4 WHITE PHASE Y03 Yoi SHT 8 . 03 : O GlTE
— hv/mv cB +__ OUTIO3(HC) . MV MAIN  + 0UT203 (HS) 1303 (H IC 6 SHT 17 —G— SHT 12 — AT ST 15 °
: e W 06 HT 16 WP BB Boe HT 12 SPARE Eros_ous % S)cog SHT 17 HV CT_INPUT st 8 5: N % 3 ! ! ST 11
! ouTiod ouT204 () BLUE PHASE 705 06 | 04 ! Y EetIE
MV BACK-UP+ 0UT304 (HS) 1A i g SHT 12 to—n- SPARE 5
| HVCB FC r/—AGB SHT 16 TRIP o — SHT 14 SPARE 30'{ ] SHT 17 W CT INPUT ST 10 ' 3 ON B4 A 3R R4
! B RED PHASE 70T LJ 708 5 Lo, ST 05 — ST 16
ouT105 4+ OUT205 (HS) OUT305 (HS) I JsoL G SHT 14 e
[ MVCB FC SHT 16 sPaRE A —2 NOTusED | wves & - 12 g 75 T
| Ao3 A0 809 B10 FAIL o To AT 17 W TN — ST 10 u | 06 FC (HV) T
| WHITE PHA T |
0UT106 0UT206 (HS) 1 ON ——
l —_ SPARE At NOT USED | MV CB & OUT306 (HS) _ 1 v 55 7 T M - SHT 16
[ o AN BTl BT — SHT 17 MV CT_INPUT SHT 17 T
SPARE NOT USED FAIL T 57 l———  sHT 10 i3 150L MTR
| I3V, ouT201 BLUE PHASE 711 2 N 07
' A3 SPARE NOT USED ouT307 LU 16 I S wTe
l 573 B MTR RESET SHT 12 MY CT INPUT ! o—o| SHT 13
| oUT107 1 1 SHT 10 i ON b a
! 3 RED PHASE 71 T D 08 FC o) -
[ T N0 s 17 SPARE QuT208 NOT usED | Lawp 0UT308 7 \Usou SHT 17 S TR -
| N ALS BI5 816 CHECK (BB e AT 12 MV CT INPUT SHT 10 20 SHT 16
i 3 WHITE PHASE 715 6 T T = A ﬂ = SHT 11
| ouT108 IN201 IN30L It 082 v
| — PNH SUP. HV MAIN MV MAIN MV CT INPUT
! IND. A ST 18 Tcs 877 Bis M 12 Tcs {1 s HT 12 BLUE PHASE v_qn I_YIB SHT 10 S CTTB(HV) .Dql ST 13 —
| T Al IN202 IN302 A—— VA ig—(r)-?: Bl M HV METROSIL — _ s
' HY BACK-UP SHT 14 My _BACK-UP SHT 14 RED PHASE Y_qls [ ST 1 R i 02 u
I D N Tcs 819 B20 TcS 19 C20 v P i g5 B _¢_ SHT 9
[ g—b—g
HV BUSZONE IN203 IN303 HV VT INPUT ! i :/76
l TRIP 120 rv; HV CB SHT 16 MV CB ST 16 WHITE PHASE v_qm vz AT U 0 st 03 ST 13 7 ST 12
| N0 ANTI-PUNP 82T 822 ANTI-PUMP 71 2 Ve [ i . (Hi-2) WY REF =7
| HY VT INPUT | —d— | !
| =i MV BUSZONE SHT 12 IN304 BLUE PHASE T T SHT 11 i 1 : D4
| TRIP 222 A23 COOLER <Ht 13 MV (B ARC@QE SHT 15 2 P ! —G— SHT 13 -
[ i ) Y] —| I—; SHT 9 —o”
l IN103 ALARM SENSOR OC SUPPLY  + SR !?'b"’n 05 3 — ST
| BUCHHOLZ ST 13 IN305 MONITOR 125 776 (R = ST 13
| g | TRIP a2a 3 BUCHHOLZ HiZ HV REF_@. 5T 5 =3 SHT 13
I IN104 ALARM RIF (24 NOT USED  pr—  — 3 MA CTTBMY) 06 — 7
| PRV SHT 13 IN306 P Py B+G e NOT USED - SHT 15 7 SHT 14
: TRIP %6 27 OIL LEVEL HiZ MV REF. POWER ' ~ | g0 | %~ 7
ALARM 625 WP 25 Z SHT 16 8 ! 07
| — INIOS SUPPLY 73 730 A i G ST 1S —
[ OIL TEMP ST 13 IN207 IN307 [ i g7 Y] uCB (A0) —o”
' RIP 79 V5 NEC EMERGENCY w3 104 i 08 ~ — ST
| RIP 826 WP (26 SPARE 1 i SHT 10 .
NOT USED [ i &3 Y SHT 17
[ TC BUCH 1N208 IN308 CTINPUT 01 702 | p—tm— | 77—~ 71 -
! Fl twie NEC HV IS1 ] i ! 3 e_°/ ST 13
ALARM  B27 OPEN (77 SPARE P !
| NOT USED [ i DCI MCB (BU) |
| olL TEWP IN209 IN309 crivuT 3 g i )i 16A Jio A T
| ALARM MASTER HV 152 Limmm— = H -
— TRIPPED 529 OPEN (78 et e g NoT useD e s SRR 7—0/
| SPARE T IN210 IN310 T ’ VB () -7 TR
| A SHT 18 MASTER HY CB SPARE
! Rs-232 (RAR RESET 829 OPEN T INPUT  TOT LJZos NOT USED T A3 T 6a -
| c PORT 2 e ol oue X 5 T T 5—/ NOT USED
| RS-232 "* ST 18 CUST MTR HV CB FRE T T 75 NOT USED b &
[ SCADA COMMS \ & % 5 § TRIPPED B30 CLOSED e OC1 MCB (M)
: PORT 3 IN212 IN312 SPARE NOT USED 16A JTo A WU WTR-1
| RS-232 AT CUST MTR SPARE CTINPUT  TT 1 SHT 12 b
| i SHT 18 RESET  B31 INUT CT T A ® ST 12
| - HV REF 5 T
! PORT A MAIN 0C IN213 SPARE IN313 CT INPUT I3 714 SHT 9 NOT IN USE MCB (VT-HV) RED
i u| 100 mrse-rx [0 MONITOR B33 B3 HT 13 INUT C33 3 AT W REF I T A3 TR 2 I I
: ETHERNET g SHT 18 IN214 IN314 CTINPUT 715 7 HT 9 ’ 77—z ST MV METROSIL etz CT I8 CABLING oTaame
( OPTIONAL ) Y H] [SHEET 22 | PANEL CABLING DIAGRAM
l SPARE  B% F% AT 16 SPARE % T3 NOT USED | wy casLe Rer SeET a1  PweL Cuwe ot
by SaLE REF - —m ST 10 OCI MCB (SR) ST 11 SHT 9
| —1 10/100 Base-1 PORT B IN215 IN315 Ly 20A 37—4 ,ﬁ 3 [SHEET 20 | PANEL CABLING DIAGRAM
: ETHERNET || SHT 18 toe " g =5 SHT 16 SPARE o= =55 NOT USED | wv v INPUT SHT 11 — P ST I ’ e s | e sontfiows 7 3G
: ( OPTIONAL ) RED PHASE 219 220 > SHT 11 (Hi-Z) MV REF [SHEET 17 | SPR REWDC, AC KEY DIAGRAM
IN316 VB 56« 65 [SHEET 16 | BACK-UP OC KEY DIAGRAM
| J | 1ric-8 neut MIB HEATER SHT 16 w_IS1 SHT 15 wv VT INUT —— st 1 — SHT 17 ° SHT 9 SECT 15| BiCK-1P 0 K€Y DIAGRAM
| (R B AELTOR ) @ SHT 18 ALARM OPEN 39 7K WHITE PHASE 21 j77; O 5 3 e v Bace- oC KEY DlacRa
' IN317 VG, ? _/—12 SHT 16 SHEET 13| WAIN 0C KEY DIAGRAM
| MV VT INPUT [SHEET 12 | MAIN DC KEY DIAGRAM
TEMP INST WV 152 l—s; SHT 11 T —_O—s; SHT 13
| BLUE PHASE 723 224 m— SHT 15 — 22 24 [SHEET 11 | VT SUPPLY KEY DIAGRAM
| —_ FAIL OPEN ca —o/ 12 T4 S
i
| IN318 — SHEET 9 | AC KEY DIAGRAM
| oIL SUMP MV CB AS-HVBU " % A2 B Frr e
: OPEN 841 OPEN Ca1 [SHEET 7| RELAY LOGIC DIAGRAM
| N IN319 - == SHT 14 [SHEET 6 | RELAY LOGIC DIAGRAM
| K WIND TEMP MV CB + - SHEET 5 | RELAY LOGIC DIAGRAM
I ALARM  B42 CLOSED (42 SHEET 4| RELAY LOGIC DIAGRAM
| ISHEET 3 SCHEME LOGIC DIAGRAM
| IN220 IN320 AS-HVM [SHEET 2 | FRONT PANEL LABELS
| — WIND TEMP MVCB SiEET 1 | PANEL EQUIPMENT LavouT
| TRIP B4 INT EARTHCA ——+ =—t== SHT 12 SHEET 0 | COVER SHEET
: ot IN221 e IN321 d A
: INPUT 573 RACK /0 72 AS-MVBL Chpe TOWN ﬁipc'ssoumcm 0 | FIRST ISSUE. SUBSTATION REFURBISHED. / / 1 34874
= TYGER WATERFRONT REV REVISION DESCRIPT ION sr | cuso aumH OATE PROJECT NUNBER
l L e Inzz2 Inzg N e AZCOM ..,
| v cow - e Esk
| INUT B35 (a5 SKOm
: VT NGB IN223 IN323 W ISCOR SUBSTAT ION
| — MV CBNH AS-MVM C. KING |S.J. van ZYL| “SFME
: TRIP 846 0a148/01/2012 |oare_11/06/10 66/ 11 kV TRA R2
1N224 IN324 — — SHT 12 FROGECT GREeED | WiTor CReet
| SF6 GAS + J. MOSTERT | P.A. GERBER REFERENCE DIAGRAM
: M Bl B47| LOw ate10/01/2012
I / / oRAmN BY onam BY SET MUMBER SHEET MUMBER REVISION
AvS |[SJ.van ZYL
| i_ —
| 1 Svl |15, 2010 CH_ANGES AS PER ﬂ:ET 0 - MET. SvZ P_IG D“'EZ5;||;ZOII OATE 17709705 - -
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1 | 2 | 3 | 4 | 5 | | 7 | | 9 | 10 | 11 | 12 | 13 | 14 15 | 16 H
A
VOLTAGE TRANSFORMER INPUTS & VOLTAGE SELECTION.
a
CURRENT TRANSFORMER INPUTS X1 o
a (Vo)
o XL1 = B
; (x2.10) (A180EB) A180 ~ =
=
= g‘ BT1EB | TO TAP CHANGE SCHEME / &
= o Q0S RECORDER Ll —
= X2.1
[ae Lo
[} 7 (@]
— | MV PHASE 2 / a
w TERTIARY o ¢
o —
P SEE|SAT 9 NOTE .
o ATS
= E
AL L HI-Z MV REF |
A
A183 :I— MV NEUTRAL
X2.11 A1BIEB D
Al5 L MV PHASE
A13
Al - K373 [
SEE[SHT 9 NOTE 1 :l‘ k1 VT MCB TRIPPED
HI-Z HV REF €12 -
£153 | TO TAP CHANGE SCHEME /
X1.4 E133E8 £133 Q0S RECORDER £
:l— HV NEUTRAL 1.3 E113EB £n3 A
X114 X34 E718 €712 -
X1. X3. E518 £152 |
X, X3 £318 £132 wvovT
X1, X3. E118 £z - —
40 AT £72 A
A5 HV PHASE £52 |
A3 £32 AL
37 AL £12 -
F
- CONTINUED ON SHT 21
- CONTINUED ON SHT 22
- - CONTINUED ON SHT 21
£B522 £B508 £B506 £B514 £B512 £B504 CABLE NUMBER 2 3 £B522 CABLE NUMBER G
12 19 19 12 12 12 CABLE SIZE 4 4 - CABLE SIZE
4 4 5 10 4 NUMBER OF SPARES 0 0 - NUMBER OF SPARES
~ o o ~
=] =z %" 5 =] [SHEET 25 | REDG70 REFERENCE DIAGRAN
@ a. 5 s a a a SHEET 24 | RED670 AC/OC & SUP.KEY DIAGRAM
e 3 @D @ %= s e [SHEET 23 [ HV CT JB CABLING DIAGRAM
a p 3 =z = 3 [SHEET 22 | PANEL CABLING DIAGRAM
2 S e @ S DESTINATION & - ° DESTINATION SHET 21 | P ciaLIn ol
o 5 «w = Q « -3 ot [SHEET 20 | PANEL CABLING DIAGRAM ~
& T g2 « 3 59 <\ & [SHEET 19 | REFERENCE DIAGRAM =
- v o= - - o2 Qo w- SHEET 18| SUPERVISORY/comis KEY 01| &
&= 2 5z S © wo a5 == SHEET 17 | SPR REW OC, AC KEY DIAGRAN 7
oo > > = 2 = >3 > > oo [SHEET 16 | BACK-UP OC KEY DIACRAM =
5 = e 2 ] © =S x= rpr SHEET 15| BACK-UP OC KEY DIAGRAM o
ow = Sa = = w =2 == ow SHEET 14| BACK-UP OC KEY DIAGRAM o
SHEET 13 MAIN DC KEY DIACRAM ©
ISHEET 12 MAIN DC KEY DIAGRAM N
[SHEET 11 | vT suPPLY KEY DIaGRaM w
[SHEET 10 | AC KEY DIAGRAM o
SHEET 9 AC KEY DIAGRAM 8
ISHEET 8 AC KEY DIAGRAM
LOOPED TERUINALS NOTE: % INDICATES TERMINAL NUMBER TO BE DETERMINED ON SITE. et 7| Reiav ooic oG _
66 kV 40-41-42; 43-44-45-46-47-48-EARTH; 49-50-51-52-53-54-EARTH; [SHEET 6 | RELAY LOGIC DIAGRAM !
CT JB 58-59-60; 61-62-63-64-65-66-EARTH; 67-68-69-70-71-72-EARTH; SHET 5| RecaY LOGIC D1aGRa x
ISHEET 4 RELAY LOGIC DIAGRAM
ISHEET 3 SCHEME LOGIC DIAGRAM
MIB ISHEET 2 FRONT PANEL LABELS 8
ISHEET | PANEL EQUIPMENT LAYOUT ~
un
NOTES: NECRT SHEET 0 c:)vm so:n" I
1. (2 ) INDICATES TWO LEADS IN PARALLEL. S BUILT SITE WODIFICATIONS 1WPLEM )
11 kV_BKR MB X1.17-X1.20-X1.21-X1.24 -X1.25-X1.28-X1.29-EARTH; 0| FIRST ISSUE. SUBSTATION REFURBISHED. L/ 1 ED) &
2. SPARE CABLE LEADS TO BE LEFT LONG ENOUGH TO REACH RT TERMINALS | x2.15-%2.9; X2.47-X2.2T; v REVI 10 0RSCRIPT ION or Jomo | wm | ome PrOsECT nece -
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AR (1] B A >
5. SLIDING LINK TERMINALS ARE TO BE ORIENTED SUCH THAT THE LINK FALLS/REMAINS J. MOSTERT | P.A. GERBER S
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! I
' [
' |
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| —_— |
: DC SUPPLIES, HV CIRCUIT-BREAKER & ISOLATORS :
[
: TRANSFORMER & NEC/R DC CIRCUITS b %220 X127 NI47EB |
| B o o X2.19 X1.26 N101EB B
o K511 - [
: o K509 | SPARE SEL-487E v - 1V CB SPRING REWIND |
I > K507 OUTPUTS — - [
: X2.6 NIIIEB ggg - 2 ™ HV CBNH — |
- K —
| = X2.5 NIOIEB ksop I TC O/C BLoCK = |
I = X2.14 319 K379 & - |
I = X2.13 301 K301 | SPARE INPUTS / — |
: C o K377 MV CB EXT CLOSE W L HV CB STATUS C I
| — K301 - o |
| W 2 K145 K145 - X2.32 161EB [
| o K101 | NECR ALARMS / % X1.23 32 - :
| K2 K143 K143 TRIPS 2 X1.22 30 |
[ —_ o K1 K101 ki1 - XL.49 35 HV ISOL STATUS — |
: 2 K311 - X1.48 301 g i
K301
: X828 369 K369 T} Hv cB AUx DC SUPPLY :
X827 K30 K301 |
: D 3 X3 K367 F Hv ¢B CLOSE cCT D|
| 14 K365 K365 | TRFR ALARMS / - |
| K363 TRIPS (BACK-UP) X8.20 K302A :
I K361 %8.19 (x2.31) (KI5TEB) K303A L wv 8 TRIP ceTs |
I K357 |
| ] K302
[
I g K301 K301 -
: K359 A :
| K141 L DC SUPPLY MONITORING '
i £ 1 KIA1A K141 £
| K139 - |
| 3 KI39A K139 . :
| K137
[ 12 5 K135 | TRFR ALARMS / %89 266 '
TRIPS (MAIN) [
| —_— 262 33 K133 X8.8 JIEB L oc SWRLIES — |
l 13 13 K131 [ = |
! 19 12 K129 [ |
! 2 2 K127 X8.6 7268 S |
i 1 0 K11 - X85 JIEB - [
| F F :
I
- - [
| - -
[
: CONTINUED FROM SHT 20 - CONTINUED ON SHT 22 :
| — - - —
| CONTINUED FROM SHT 20 - ] CONTINUED ON SHT 22 :
| -
[
: - £B506 £8522 £B514 £8513 CABLE NUMBER - £B508 £B522 £B505 £8515 CABLE NUMBER [
[
: G - - - - 19 CABLE SIZE - - - 12 4 CABLE SIZE G :
|
I - - - - 8 NUMBER OF SPARES - - - 3 0 NUMBER OF SPARES :
i 9 4 l
| — = E — |
' s s » |
' g 5 5 g 5 |
: - = & = & = [SHEET 25 | REDGT0 REFERENCE DIAGRAM |
| W 3 © y z © o« [SHEET 24| RED670 AC/0C & SUP.KEY DIAGRAM |
| H % 3 p % = 3 g SHEET 23 [ HV CT JB CABLING DIAGRAM |
I @ P ~ @ DESTINATION g g ~ = DESTINATION SHEET 22 | PANEL CABLING DIAGRM :
| o = o = g SHEET 21 | PANEL CABLING DIAGRAM
| 2 v o = [ = « z . SHEET 20 | PANEL CABLING DIAGRMM !
I 2 E 2 2 = § 2 : g E W o [SHEET 19 | REFERENCE DIAGRAM . :
| b = &3 S> S = 2 > = S SHEET 18 | SUPERVISORY/COMMS KEY DIAG =
| = g o = — 5 H o= > o [SHEET 17| SPR REW DC, AC KEY DIAGRAN 8|
: 4 = : ES S E 9 z ES :: % [SHEET 16 | BACK-UP OC KEY DIAGRAM v
a == o8 3 = 2 = o8 8 =2 [SHEET 15| BACK-UP DC KEY DIAGRAM =
: J ISHEET 14 | BACK-UP DC KEY DIAGRAM : |
| [SHEET 13 | WAIN OC KEY DIAGRAM o :
| ISHEET 12 | MAIN DC KEY DIAGRAM ©
[
I ISHEET 11 VT SUPPLY KEY DIAGRAM o~
| — [SHEET 10 | AC kY D1aGRaM w :
| [sueeT 9 | Ac ke DiaGRaw o
: SHEET 8| AC KEY DIAGRAM = :
ISHEET 7 RELAY LOGIC DIAGRAM |
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ISHEET 5 RELAY LOGIC DIAGRAM w |
: K SHEET 4| ReLAY LOGIC DlaGRAu % :
| ISHEET 3 SCHEME LOGIC DIAGRAM
[
| ISHEET 2 | FRONT PANEL LABELS
| SHEET 1| | PANEL EQUIPMENT LAYOUT o :
| - [SHEET 0 | COVER SHEET <
[
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: 4, SEE CABLE BLOCK DIAGRAM FOR PREFIXING. ot 18/01/2012]oane_11/06/10 66/ 11V TRA R2 o l
AR (1] B A >
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. A i
: v CLOSED WHEN THE SECURING SCREW IS LOOSENED. T O PANEL CABL ING DIAGRAM E |
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SHEET 22 OF 26 REVISION 1

ASTER TRACING FILED UNDER D-DT-15202

M

| 1 | 2 | 3 | 4 | 5 | 6 8 | 10 | 11 | | 13 | 14 | 15 |
I
l TERMINAL STRIP TO BE ADDED BY ESKOM.
I SCADA ALARM & COMMS RED 670
i A
: SPARE  _ SPARE
SPARE
|
I MV CIRCUIT-BREAKER & ISOLATORS, CUST MTR, BUS ZONE. | REDG70 RS-485 - 3 X113
| — . ] - 4b SEE SHEET 18 ; g; ﬁ%)lg
I o SPARE - 4a |
| o X2.38 X211 1E8 Black _ ol 2a X107
! = X150 PIITER PIIT ; Red IRIG-B TIME SYNCH INPUT X321 K369 K127
X1.49 PI07EB P107 MV BUS ZONE GND - X3.20 K301 K125
I Bl X2.18/%2.30 K113EB K113 } BREAKER FAIL Purple X3.16 C1s cTS
: = X2.17/%2.29 K101EB K101 Brown |- RS-485 REMOTE ACCESS X3.15 CTS cTS
| = P17 / White ¥X5.12 33 K121
= P? HV BUS ZONE Black - X5.11 30 K119
' & K111 BREAKER FAIL *XT.5 OND - X5.22 K315 K17
| — L
I — X8.15 K101 K101 *X7.4 Purple X5. 30 K115
| *X71.3 Brown | RS-485/ONP3 SCADA X4, 3024 K113
I S *X7.8 GND COMMS X4, 303A K111
| *XT.7 White o X5.4 307A K109
! cl 5 ¥X1.6 Black - o [ K301 K107
X24 W1028 M102 -+ b X103 X5.1 K107A K105
! = X2.3 W1018 wior 1MV CB SPRING REWIND > 1o Xiol I PN SCADA ALARM v 6.3 K101 K103
| %228 K359A K359 - = X1.25 X1054 X105A
| K355 | — = X151 X103A X103A
[ —_ X248 K353 K353 MV CBNH . = X150 X101 I xioi
I %247 K301 k31 - X1
| e ) G5 3y anc SENSoR £BS23 CABLE NUMBER a X101
| X8.21 301 K301 10Pr Lo0P LOOP CABLE SIZE — X4.6 J2EB J2
: 0 X3.15 347 K347 - W X4.5 JIEB Ja
i X3.14 345 K345 oPr ~ ~ WAEER OF SPARES S X6.2 HTIEB HT1
| K301 | WV CB STATUS o X6.1 HIIEB 6 HI1
X2.34 343 K343 > 5
: X2.42 3 K341 o 58 o i cn
I X8.17 30 k31 - 2!73 gg 3 ggi
I ] X3.10 33 K339 - 2
| X3.9 30 K301 | -~ ~ 55 Cl cn
| X834 3 K337 MV ISOL/PLANT STATUS = -
: X8.23 30 K301 S 5
) Y -
| E X2.16 g K102 3 wv cB Aux DC SuppLY = = DESTINATION * e CONTINUED FROM SHT 21
| St ! o ™ * *— CONTINUED FROM SHT 20
| X2.12 384 K384 7 v (B CLOSE CCT o * *
| X237 K383EB K383 o g 2 -
' Xz.63 3094 K309 » g & - e8s23 | EBs26 | €8sos | EBso4 CABLE NUMBER
| —_— X2.8 302A K302 o . -
! X8.18 ;‘22571 ;q: Efg; WV CB TRIP CCTs = o = 3 - - - - CABLE SIZE
' 2.6 024 K102 = . = = " -
: T E 5 KioF = NUMBER OF SPARES
I F L "
I = S
| - CONTINUED FROM SHT 21 w AC SUPPLIES =
! . CONTINUED FROM SHT 20 o ur3 ]
_— % HI3 F MIB HEATER » %
| = @ ax
I - £B508 EB506 | €B507 CABLE NUMBER = 2z 41 h3 Wy CB HEATER g 5 2 ST INAT LN
I . [z} w g
! - - 12 CABLE SIZE W3 MV (B HEATER ° o 2
w o -]
! 6 - - - 0 NUMBER OF SPARES e 2 =2 Y >
a
| " X8.1 XAN ATIER HT1 AC SUPPLIES g N S Z z 2
| 3 X8.6 4.9 HIIEB H11 - = zF = =
: e , a - o= 8 8
— o w
I & 2
| = o x x
| § z 8 8 -
| I = 5 5 [SHEET 25 | REDGTO REFERENCE DIAGRAM
l H @ E § E DESTINATION = CONTINUED FROM SHT 21 SHEET 24| REDGT0 AC/OC & SUP. KEY DIAGRAM|
: o 5 v @wn - EBS26 EBSI1S CABLE NUMBER [SHEET 23 | HV CT JB CABLING DIAGRAN
- c w o w o ISHEET 22 | PANEL CABLING DIAGRAM
| T a < <z
| E v == o= - q - CABLE SIZE [SHEET 21 | PANEL CABLING DINGRAM
| x a 52 E¥ [SHEET 20 | PANEL CABLING DIAGRAM
| — = > > > - 0 - NUMBER OF SPARES [SHEET 19 | REFERENCE DIAGRAM
| ] = = = [SHEET 16 | SUPERVISORY/COMMS KEY DIAG
: 3 = =& =& g SHEET 17 | SPR REW OC, AC KEY DIAGRAN
=z SHEET 16 | BACK-UP DC KEY DIACRAM
: J z SWEET 15| BACK-UP OC KEY DIAGRAM
w SHEET 14 | BACK-UP OC KEY DIAGRAM
: = x NOTE: % INDICATES TERMINAL NUMBER TO BE DETERMINED ON SITE. e e v O
| = @ [SHEET 12| MAIN OC KEY DIAGRAM
| — S S [SHEET 11 [ VT SUPPLY KEY DIAGRAM
| O Y DESTINATION [SHEET 10 | AC KEY DIAGRAN
| o [SHEET 9 | ac ke DiacRau
| = 83 = SHEET 8| AC KEY DIAGRAM
: 2 E .‘Et. L?: [SHEET 7 | RELAY LOGIC DIAGRAM
« ] a [SHEET 6| RELAY LOGIC DIAGRAM
| = o5 ©
= [SHEET 5 RELAY LOGIC DIACRAM
: K g : : s ISHEET 4 RELAY LOGIC DIAGRAM
[-=] - T
I ISHEET 3 SCHEME LOGIC DIAGRAM
| ISHEET 2 FRONT PANEL LABELS
| — NOTES: SiEET 1 | PANEL EQUIPMENT LavouT
| SHEET 0 | COVER SHEET
I 1. (2 ) INDICATES TWO LEADS IN PARALLEL. _ Fr
| 1 AS BUILT SITE MODIFICATIONS IMPLEMENTED. avs | ker | c.xinG | 18/02/2015 34874
| 2. SPARE CABLE LEADS TO BE LEFT LONG ENOUGH TO REACH T W ST TR 77 i —
: THE FURTHEST TERMINAL. fr— TYGER WATERFRONT [ REVISION DESCRIPTION or | omo oate PROJECT rmgER
! L| 3 LEAD NUMBERS SHOWN THUS A:COM ToL 427 011 9307500
! I —| INDICATES NO CHANGE IN LEAD NUMBER. e et @ €skom
: I — Pon INDICATESOCHA:::] 1:4 I(;EAD NUMBER. e S |SCOR SUBST AT |ON
— 4, SEE CABLE BLOCK DIAGRAM FOR Pl XING. C. KING IS.J. van 2YL
| 66/11 kV TRANSFORMER 2
I 5. SLIDING LINK TERMINALS ARE TO BE ORIENTED SUCH THAT THE LINK FALLS/REMAINS owrag /0177017 |one 11/06/10 / 1
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: o ENTRELEC DG/E'STI'RS SLIDING LINK TEST TERMINAL AvS [Is.Jd. van 2L SET MNBER SHEET MNBER REVISION
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SHEET 23 OF 26 REVISION 1

ASTER TRACING FILED UNDER D-DT-15202

M

| 1 3 | 7 | 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 l
|
|
|
I
| A a. 655 0171 3% 7
| o
: '; 651 D151 35
| — 555 oM 34
: ; - CORE 6
| — 551 D51 33
i =
| & 4s3 cn k?.
| B Ll
: . 4se 31 A . NOTE :ALL SPARE CABLE CORES TO BE EARTHED ON ONE END ONLY.
| 354 BTl 30 ]
| % NOTE: USE JUNCTION BOX
: — et 351 B51 29 VRW 6 CORE CT INSERT
| DRG D-DT-5404
| 254 BIT1 28
| - CORE S
| 251 B151 21
| C
: 181 AT1 26
: 152 A31 25 |
! 655 0171 20—
! 651 0131 23 ——
|
| D 555 oM 20 — X8.4
| - CORE 4
: 551 D31 2] — X8.2
: 4s3 cn 20 e X8.3
l as2 cst 19—l x8.1 i
|
| 354 BT1 18 m——
|
: E 351 B31 17—
I 254 BI71 16 =
l - CORE 3
| ] 2s1 B131 15 s
: 151 AT1 14—
|
I 152 AS1 13— 1
|
: F 655 0171 12— 7]
: 651 DIl 1] —
I 585 DT 10—
| - CORE 2
| 551 D11 9 —
|
| 453 cn §  —
| G
! 4s2 cn 7 — ]
! 354 B71 6 — 7
|
| _ 351 Bl1 5 et
|
| 254 BIT1 4 — X1.4
| - CORE 1
I 251 Bl 3 X1.2 SHEET 25 | RED670 REFERENCE DIAGRAM
: H SHEET 24 | RED670 AC/OC & SUP.KEY DIAGRAM
| 151 ATl 2 X1.3 [SHEET 23 | AV CT 1B CABLING DIAGRAN
| [SHEET 22 | PANEL CABLING DIAGRAM
| 152 All 1 X1 _ [SHEET 21 | PANEL CABLING DIAGRAN
I [SHEET 20 | PANEL CABLING DIAGRAM
| SHEET 19 | REFERENCE DIAGRAM
: [SHEET 18 | SUPERVISORY/COMMS KEY DIAG
SHEET 17 | SPR REW OC, AC KEY DIAGRAM
: SHEET 16 | BACK-UP DC KEY DIACRAM
| J EB501 EBS02 EB503 CABLE NUMBER CABLE NUMBER EBS04 [SHEET 15 | BACK-UP OC KEY DIAGRAM
| 2 2 2 CABLE SIZE CABLE SIZE 2 [SHEET 14 | BACK-UP DC KEY DIAGRAM
1 1 1 ABL ABL 1
I ISHEET 13 | MAIN DC KEY DIACRAM
I — ISHEET 12 MAIN DC KEY DIAGRAM
| 0 0 0 NUMBER OF SPARES NUMBER OF SPARES 4 [SHEET 11 | VT SUPPLY KEY DIAGRAM
: SHEET 10 | AC KEY DIAGRAM
SHEET 9 AC KEY DIAGRAM
| ISHEET 8 AC KEY DIAGRAM
: [SHEET 7 RELAY LOGIC DIACRAM
| ISHEET 6 RELAY LOGIC DIAGRAM
K [SHEET 5 RELAY LOGIC DIACRAM
: ISHEET 4 RELAY LOGIC DIAGRAM
I ISHEET 3 SCHEME LOGIC DIAGRAM
| DESTINATION DESTINATION [SHEET 2 | FRONT PANEL LABELS
I ISHEET | PANEL EQUIPMENT LAYOUT
! o SHEET 0 | COVER SHEET
I LéJ F AW NG
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| REG. No. 1966/006628/07 s om
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| 0ae18/01/2012 Joate 11/06/10
J. MOSTERT | P.A, GERBER
: M mr:lO.ZOlglnm: 11.10 Hv CT JB cA&I“c DIAGRA“
: / / MA‘.:I“S S‘J:“:::‘“ZYL SET MUMBER SHEET MUNBER REVISION
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| 1 | 2 | 3 | 4 | 5 6 7 | 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 l
|
I
F9.1 F9.1
! ueE ) . . e P36 ... BEOGTO
| A H12 —o—HiL T HuEs 3 . LozggE [;/ FARCOSU;:#YT @ Bounes B wn g HT2 A k101 RE K103 ® B0} @—o R PSS R k107 FE_ CONTINUED ON
| 21 ; 1/2 X8.6 X6.1 1 X8.7 3/4a = 473 X5.33 X8.15 ''s T X8.16 X510 SHT 12
| 5 i P6/80.05 I
I 5A 5A i i RED § DIFF TRIP
I RED 670 1RF =X | -D-O—'r.
' ~| rroteCTION NOT CTTT T | PNH-1 | N
! HEALTHY INDICATION LHI2__ . ¢ (m~o0-m)0- Hi4 H14 o—@—o—H12 | | P6/B0.06 |
i 4 1i ! !
: 4a______h AMBER ._o.q....o.: -o-o—.:
i B ' 10 !
| fa foi : Pe/feo.or = | WHITE § DFF TRIP
A i
! KOL o ‘B g1 R e R 10 V DC SUPPLY RP e o K102 | —S=0—9
| 4 1 3 X8.8 X4.5 LOOPED FROM SHT 17 X8.9 1 H 2 | P6/80.08 12 i
| s ? i i
| 2A 2A >0 i ®
| 1 1
I ! i P6/80.09 B
RED 670 i X I
: C| PoWeR suppLY - Ki02 g | | BLUE § DIFF TRIP
! SEE : "°'1c5’_:_
! BELOW i P6/B0.10 i
| i i
i —  1s20 K101 X RP k301 RP kjo7 [ XSt X51 ;109 RPk3o7a RP_ CONTINUED ON
® 102 g i i
: POWER SUPPLY X8.17 i1 ps/goos 12 | X8.18 Xsa SHT 14
| i . i BACK UP DIFF TRIP
! i i
I D ! !
| K101 K102 ! !
: @ . J i ! KISTEB
] 1
! i i CONTINUED ON
' —_ DIRECT INTERTRIP i EXT_OTIS i
TRIP T RP) RP ! x81 x81 ! SHT 14
| K101 T1PB K123 X8l [T X8I 102 SEND TO REMOTE END % ks T
| | 4 (BLOCKED VIA BFIS OR TPIS SET OFF) X4.16 X8.19 i5 6i X8.20 X4.17
13 14 i P8/B1.03 i
l P8/B1.08 ! : !
| ‘ i i
! E i !
! i i
| | |
| — ! !
| ! - !
[ i R RP y30p RP gjps  (X42  DIFFT-X  x47 k127 RP k369 RP  CONTINUED ON
I i i SHT 16
| X10 SUPERVISORY STATUS 48 V DC (DNP3 OPTIONAL & HMI DISPLAY) XEil X320 xe1 5 ey &) X828 X321
R AHADORSTATL A8 V OC ONFS OFTIONML & WMLOESALAM - ™% e
| F
I
|
| NOTE; 1520
I 1.FOR 220 V DC SUPPLY,RESISTOR = 64kQ P RP T RT T i
— ARC FAULT TRIP K301 K115 om0l K315 B CONTINUED ON
| P96 REO6T0 ¥5.21 X8.21 13" ot TRIP 4: X8.22 X522 SHT IS
I B N N
i ! ! 1
: c LINE ISOLATOR xi01 PP : |
| OPEN X8.12 QEESS§°I§?[’°"/ oo R ke o N ot wma P B CONTINUED ON
: X5.11 X8.23 i5 6i X8.24 X502  SHT 15
§ 5
e s | e
| — LINE ISOLATOR
| far =0
............. i i
| I . i ARC FAULT_PROTECTION1S20
P = | e ke e A
I y | MC1 i e o a0 Kot 5. O
l IRF-X FROM CT/CABLE cHaMBeR  RT c1s  RP c1g ! ! ¢1s  RP crg RT SHEET 23 | WV CT JB CABLING DIAGRAN
promm S \ ARC SENSOR ¥ oo f * O [SHEET 22| PANEL CABLING DIAGRAM
: SUPERVISORY I0F 2, RP yi07 i i x109 AP 2p IOF 4 X 110 o X826 Y316 SHEET 21 | PAEL CABLING DIAGRAY
| RED670 PNH 0-o - O—~(=—""0-=)-0- (E)—==—0—0  RED670 PNH ! ARC 2 ! [SHEET 20 | PANEL CABLING DIAGRAN
| — X8.29 ] PNH 6, X8.30 : : [SHEET 19 | REFERENCE DIAGRAM
| ——— N ! [ [SHEET 18 | SUPERVISORY/COMMS KEY DIAG
| i8] ! SHEET 17| SPR REW DC, AC KEY DIAGRAM
: I_._._._._,_,_lsgq [SHEET 16 | BACK-UP DC KEY DIAGRAM
. i R2 ! NOTE: THIS CAN BE USED UP TO DISTANCES SHEET 15| BACK-UP OC KEY DIAGRAM
: J igEEEX$$R¥RIP OmO 3a _RP X111 IO ¢ : x113 RP 3 10F ARC TRIP CD E\EEJVE OF 50 METERS WITH STP CABL ING [SHEET 14| BACK-UP OC KEY DIAGRAM
| X8.31 i1 P A’RC TREIP 2 i %8.32 [SHEET 13| MAIN DC KEY DIAGRAM
= 2V D SHEET 12 MAIN DC KEY DIAGRAM
I ISHEET 11 VT SUPPLY KEY DIAGRAM
| —
i FIBRE INTERNAL COMMUNICATION/TELEPROTECTION F9.6 REDGT0 SHEET 10| 4c KEY DiacRan
| P4 1 AP 10 ISHEET 9 AC KEY DIAGRAM
| AND/ OR DIFFERENTIAL (OPTIONAL) NOTE 1 ! : [SHEET 8 [ AC keY DlaGRAM
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| X11 P1 p X71 P7  (48V DC) i Reoe70 | ¥61 P8 reos70 | 94 PNH X41 P4 NOT IN USE Repe70 | ¥31 P3 NOT IN USE REDET0
X1l X11 LINE | -OPEN
| POWER SUPPLY i % SHT 24 LINE ISOLATOR X71 n EXT_BZ TRIP
I SHT 24 SHT 24 CB-CLS X X
l A P1/ IR NoT OPEN 1 WBER x41 x41 i 2
! READY — M 101/81-01 i 2 P3/B1.01
| 2 LINEI-CLOSED F9.2 T1PB P4/B1.01 £ 1S-ON
| FAIL 3 SHT 24 LIP(IJE ISOLATOR SHT 24 b6/80-02 3 - CB~OPN
| CLOSED 3 ] - 3 1
| 1x401 P4 RED6T 101/81-02 X — HT 24 4
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= . P7/B1-09 . ! 1 2 P8/B1.09
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: DRAWING REFERENCE NUMBERS }
} 66/11 kV TRFR 1 66/11 kv TRFR 2 }
| A A
: ARRNGEMENT| 0-0C-0044 SHT 1 D-DC-0044 SHT 1 }
| HIRING 66 kv LINE |
| [ser LINE ISOLATOR ISOLATOR “ CABLE OESIGNATION | TRFR 1 | TRFR 2 |
| LG z - “ | m bl LT ﬁ
| ARAGENENT| o5 |
| TRIG 66 KV % g = 501 | Bvx120cv * * |
l B [aer CIRCUIT BREAKER >~ &2 502 | BVX120CV * * B
| S g3 503 | BvX120CV * * |
| C‘mllli 1l € 27 UEASUREENTS 504 | Bvx120cv * * |
| R L B 5 z g i 505 | Bvx120Cv * * |
| —{wIRIG | 0-0C-0022 SHT 2 & 3 (ALSTOM] D-DC-0124 SHT 2 (ITT) ) R n B¢ N . 3 = 1 —
| xer 66 kV CT's S S 506 | BVX19DCV * * |
| 081G d g s 507 | Bvaizocy | # * |
: W | 508 | Bvxigocy | * * ¢
I WIRING 11 kV BREAKER RT 3 S g — 509 | TPHI0AV * * }
I e BKR z 510 | BvX4DCV * * }
| CaBL ING = 511 | TPH10AV * * |
l ARRANGENENT| w 512 | Bvxi20Cv * * _“
Q
I WIRING 66 KV CT g g 513 | BvX19DCV * * }
: 3] JUNCTION BOX 85 514 | BvX120CV * * |
|
| O Jcamime | o-wc-7104 SET 81 ST 23 D-WC-7104 SET 83 SHT 23 zxz 515 | BVX4ECV * * 0
| ARRANGENENT) =g 516 | BVXI120CV * * |
: TIRING - N i N oJ o 517 | BvX19DCV * * }
| LA b o 3 b | g = 2 518 | BVX4ECV * * —
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: ARRMMGEMENT| D-WC-7104 SET 81 SHT 1 D-WC-7104 SET 83 SHT 1 520 | BVX4ECV * * }
S TPH10AV * *

| £ ["IRIG RELAY PANEL 21 £
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| Annmcevent| - o p 0 ¢ = o & o 524 | Bvxdncv (>

— )| [f3) )| ) [Ty
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I — B|RING \
| 9 —
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| T |
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] HIRING |
| OLTC PANEL |
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| nIRING 3 b I ‘
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I J [oa i & J
-— —
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| L 1nG S g 2 o |
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10.8. Non Standard Material Specifications
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The proposed constructability plan below for the works at Iscor Substation covers the major tasks to be
performed, and is divided between pre-outage and outage works.

11.1.1. Protection
Pre - Outage Works:

e Procure new labels for 66 kV feeder protection panels.

e Procure control cabling as required.

e Procure 2 x new teleprotection cards and fibre patch leads.

Outage Works:

To be undertaken during the outage for the installation of the 66 kV breakers.

Feeder 1:

e Install, lug and loom new control cables as required for the installation of the new 66 kV breaker.

¢ Modify scheme wiring to include changes as required for the installation of the new 66 kV breaker.

¢ Re-commission transformer protection scheme to prove all functionality except teleprotection and differential
protection.

Feeder 2:
e Install, lug and loom new control cables as required for the installation of the new 66 kV breaker.
¢ Modify scheme wiring to include changes as required for the installation of the new 66 kV breaker.

e Re-commission transformer protection scheme to prove all functionality except teleprotection and differential
protection.

The upgrade of the relays for the two feeders will be phased to prove the three-terminal differential logic on the
first installation before upgrading the second line. Note: To be undertaken on the same day as Blouwater and
Ystervark Substation Energisation.
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Feeder 1:

e Install new labels for 66 kV feeder protection panel.

e Upgrade RED 670 relay to include the second teleprotection card.

e Prove teleprotection circuits.

e Install fibre patch leads for second teleprotection link to Ystervark Substation.
e Prove three-terminal differential protection functionality.

Feeder 2:

e Install new labels for 66 kV feeder protection panel.

e Upgrade RED 670 relay to include the second teleprotection card.

e Prove teleprotection circuits.

e Install fibre patch leads for second teleprotection link to Ystervark Substation.
e Prove three-terminal differential protection functionality.

Labels:

The labels for the relay panels will be changed during the outage to tie in the new Ystervark Substation.

11.1.2. Primary Plant
Pre - Outage Works:

e Procure all new foundation materials.

e Procure new 2 x 66 kV circuit breakers.

e  Procure clamps, conductors, earthing material, bolts/nuts etc.

Outage Works:

e Barricade and make safe areas where foundations are to be installed.

e Open, isolate, test dead and earth the first 66 kV transformer-feeder bay.
e Excavation for foundation and earth tail installation.

e Shoring of excavated hole for foundation.

e Cast rebar and concrete for foundations.
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e Install earth tails onto earth grid/mat and foundation rebar.
e  Backfill and compaction.

e Install steel support structure for 66 kV circuit breaker.
e Install the new 66 kV circuit breaker.

e Connect new conductors and clamps.

e  Complete commissioning of first 66 kV transformer-feeder bay.

e Repeat the process above to install the 66 kV circuit breaker in the adjacent 66 kV transformer-feeder bay.
The disconnection and removal of the 11 kV Ore Plant feeders will be planned in conjunction with Transnet.

The final execution/constructability plan shall be agreed to on-site between the Contractor, Transnet and Eskom,
once the Contractor's work programme has been received.

At present there are no planned temporary arrangements. Given the dynamics of this project, and its criticality on
the overall Transnet Tippler 3 project, it is foreseen that possible adhoc temporary arrangements will come to
fruition during the construction phase. Should this occur, Transnet will engage with Eskom accordingly.
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11.3. Specification
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11.4. Bill of Materials
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11.5. Bill of Quantities
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11.6. Detailed Drawings
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11.7. Non Standard Material Specifications
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12. HV Lines
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13. MV Lines
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