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Abbreviation

Meaning Given to the Abbreviation

A Ampere

AC Alternating Current
ADSS All-dielectric Self-supporting

Al Aluminium
AMSL Above Mean Sea Level

B/B Busbar

BIL Basic Insulation Level

BKR Breaker

BoM Bill of Materials

BoQ Bill of Quantities

BTU Battery Terminal Unit

CD Compact Disc

CPU Central Processing Unit

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

FAT Factory Acceptance Tests
FDP Final Design Package

FO Fibre Optic
ECSA Engineering Council of South Africa
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Abbreviation Meaning Given to the Abbreviation
ENC Eskom National Contract
GPS Global Positioning System
HIRA Hazard Identification & Risk Assessment
Hz Hertz
HMI Human-machine Interface
HV High Voltage
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
ISOL Isolator
JB Junction Box
kA Kilo Ampere
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
LHMI Local Human-machine Interface
LOR Local/Off/Remote Switch
LSC Loss of Service Continuity
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Abbreviation

Meaning Given to the Abbreviation

LV Low Voltage
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
NEC Neutral Electro-Magnetic Coupler
Nm Newton meter
NMD Notified Maximum Demand
NO Normally Open
NTP Network Time Protocol
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
PCS Process Control System
PFC Power Factor Correction
PPS Pulse Per Second
PTP Precision Timing Protocol
p.u. Per Unit
QA Quality Assurance
QoS Quality of Supply
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Abbreviation

Meaning Given to the Abbreviation

RAM Random Access Memory
RE/F Restricted Earth Fault
RIO Remote Input Output device
RIV Radio Influence Voltage
r.m.s Route-Mean Square
RTC Real Time Clock
s seconds
SABS South African Bureau of Standards
SANS South African National Standards
SAT Site Acceptance Tests
SCADA Supervisory Control and Data Acquisition
SED Station Electric Diagram
SEF Sensitive Earth Fault
SHE Safety, Health and Environment
SHEQ Safety, Health and Environment and Quality
SLD Single Line Diagram
SNTP Simple Network Timing Protocol
SOC State Owned Company
TEF Technical Evaluation Forum
TTL Transistor-Transistor Logic
USB Universal Serial Bus
uv Ultra-violet
Y Volt
VA Volt Ampere
VLF Very Low Frequency
VT Voltage Transformer
W Watt
kWhr Kilowatt Hours
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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, I\P/Ig\;\:eeriralljslam: 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 v
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 v
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 /
30. HV Lines: Stringing Charts v
40. HV Lines: Buy Out Specification v
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The scope of works defined in this document was not included in the environmental study conducted for the
Transnet bulk power upgrade project (the project includes all Eskom self-build related works), due to the fact that
the study was conducted prior to TEF approval for these works.

However, Transnet Group Capital’s environmental manager has advised that the current bulk power upgrade
project’s environmental authorisation sufficiently covers the activities at Blouwater Substation, and no amendment
to the aforementioned will be required.
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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 modifications needed at Blouwater
Substation, in order to facilitate the required integration of the new Ystervark 66 - 132 kV Substation into the
existing Eskom Blouwater-Iscor 66 kV network.

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

The Fig overleaf depicts the location of the existing Blouwater Substation.
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BLOUWATER-ISCOR 1 & 2
66kV OHL

BLOUWATER
SUBSTATION

Figure 1: Blouwater Substation Location
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Both of the existing Blouwater-Iscor 66 kV feeder lines have 4FZD3920 protection schemes installed. The line
differential protection function within the ABB RED 670 protection relays, installed in the schemes, is used as unit
protection for the lines.

As the Ystervark 66 - 132 kV Substation will be integrated onto the existing Blouwater-Iscor 66 kV overhead lines
via a tee-off branch line immediately before Iscor Substation, three-terminal differential protection will be required
to cater for the aforementioned.

As a result, an additional fibre communication card for each feeder protection panel’'s ABB RED 670 relay must be
installed. ABB have indicated that these additional cards have to be supplied, installed and initialised on site by
them.

Further to the above, label changes will also 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 ‘Iscor’ is changed to
Iscor/Ystervark TEE.
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Given the nature of the works at Blouwater Substation, and the site being an existing ‘live’ operational Substation,
it is not foreseen that the environmental conditions such as the weather will be of significant influence.

Furthermore it is also not foreseen the works should negatively affect any flora, fauna and the like, as no heavy
construction (e.g. use of machinery, excavations etc.) will be applicable.

However the contractor must still take the above into account as part of the project’s SHEQ, Eskom and statutory
regulations requirements, and may not ignore the abovementioned.

It should be noted that the site condition (although not the only one), which will influence the works the most, will
be the ‘live’ electrical installations of the Substation.

Reference to be made to Section 4 of this document as well.
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5.4. Credit Bill of Material
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5.5. Existing Network Configuration
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Figure 2: Existing Electrical Network Configuration - Blouwater to Iscor Substation
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Figure 3: SED - Blouwater Substation (Existing)
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5.6. Proposed Network Configuration
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Figure 4: Proposed New Electrical Network Configuration - Blouwater to Iscor/Ystervark Substations

1924701-2-300-E-RPT-0005

Final Design Package: Blouwater S/S - Ystervark FDR Control Plant - Book 1

18

Eskom Job Number: 153272156-00002



AECOM TRANSNET GROUP CAPITAL

6. Civil

Final Design Package: Blouwater S/S - Ystervark FDR Control Plant - Book 1

Eskom Job Number: 153272156-00002 19

Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1
Job Number: 153272156-00002

1924701-2-300-E-RPT-0005



AECOM TRANSNET GROUP CAPITAL Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1
Job Number: 153272156-00002

7. Structural
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8. Architectural
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Currently, Iscor Substation is fed via two 66 kV overhead lines from Blouwater Substation. The new Ystervark 66 -
132 kV Substation will be constructed approximately 350 m from the existing Iscor Substation, and will tie into
both of the Blouwater-Iscor 66 kV lines.

The connection of Ystervark Substation instigates the need for label changes at Blouwater Substation’s respective

outdoor HV equipment of the 2 x 66 kV feeders, to ensure the current naming convention of ‘Iscor’ is changed to
Iscor/Ystervark TEE.

9.2.1. Substation HV Equipment Labels

The existing Iscor 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:

. 240-75660336 - Substation and network equipment label specification.

o 240-120804300 - Standard for the labelling of electrical equipment within Eskom wired network.

9.2.2. Existing Iscor 1 66 kV Feeder

The following HV yard equipment labels will be changed as follows:

Table 1: Yard Equipment Label Changes Required for Addition of Ystervark Substation - Feeder 1

Existing New

ISCOR 1 ISCOR 1/YSTERVARK TEE
66 kV BKR 66 kV BKR
ISCOR 1 ISCOR 1/YSTERVARK TEE
66 kV LINE ISOLATOR 66 kV LINE ISOLATOR
ISCOR 1 ISCOR 1/YSTERVARK TEE
66 kv CT 66 kv CT
ISCOR 1 ISCOR 1/YSTERVARK TEE
66 kV BUSBAR 1 ISOLATOR 66 kV BUSBAR 1 ISOLATOR

Final Design Package: Blouwater S/S - Ystervark FDR Control Plant - Book 1 1924701-2-300-E-RPT-0005
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Existing New
ISCOR 1 ISCOR 1/YSTERVARK TEE

66 kV BUSBAR 2 ISOLATOR

66 kV BUSBAR 2 ISOLATOR

9.2.3. Existing Iscor 2 66 kV Feeder

The following HV yard equipment labels will be changed as follows:

Table 2: Yard Equipment Label Changes Required for Addition of Ystervark Substation - Feeder 2

66 kV LINE ISOLATOR

Existing New
ISCOR 2 ISCOR 2/YSTERVARK TEE
66 kV BKR 66 kV BKR
ISCOR 2 ISCOR 2/YSTERVARK TEE

66 kV LINE ISOLATOR

66 kV BUSBAR 1 ISOLATOR

ISCOR 2 ISCOR 2/YSTERVARK TEE
66 kV CT 66 kV CT
ISCOR 2 ISCOR 2/YSTERVARK TEE

66 kV BUSBAR 1 ISOLATOR

ISCOR 2

66 kV BUSBAR 2 ISOLATOR

ISCOR 2/YSTERVARK TEE

66 kV BUSBAR 2 ISOLATOR

Final Design Package: Blouwater S/S - Ystervark FDR Control Plant - Book 1
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9.3. Long Lead Time Bill of Materials
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WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
_ POWER PLANT
JOB NAME Blouwater 5/S — Ystervark Fdr Control Plant WCOU BOM-14-08  |REV: | 0
JOB NUMBER: 153272156-00002
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : L. Botha (AECOM) @ €Sk0| | l is the property
Tel No +27(0)21 950 7500 of Eskom
|DATE PREP. : 23 January 2019
MISCELLANEOUS
QTY SAP REFERENCE | Rev |DESCRIPTION PRICE
Signage
[ 10 | BuyOut | D-DT-5047 [ 0 [Equipment/Bay Labels Label
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9.5. Final Bill of Quantities

WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM WCou_BOM-14-08
JOB NAME Blouwater S/S — Ystervark Fdr Control Plant LASTEST REV : | 0 |
JOB NUMBER: 153272156-00002
PREPARED BY D. Agentag (AECOM @ €Eskom
H . Agenbal
Tel No +2?(?)}21 Q%é 7500 ) S 0
DATE PREP. : 23 January 2019
BILL OF QUANTITIES BASED ON MEW SUBSTATION BOQ rev. 11

TOTALS:
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WCOU NED - HV SUBSTATION LABEL SCHEDULE
JOB NAME Blouwater Si5 - Ystervark
FDR Control Plant
LASTEST REV : [1]
JOB NUMBER: 153272156-00002
BOM TYPE: FINAL
PREPARED BY : DIRK AGENBAG @ E Sko m
Tel No 021 950 7500
|DATE PREP. : 21 January 2019
Label Schedule
QTY |MATERIAL| REFERENCE | RevMNo LABEL NO
1 FG | DDT-50474| 3 ISCOR 1/YSTERVARK TEE 2
D-DT-5047-2 3 66 KV LINE ISOLATOR
1 FG | DDT-50474| 3 ISCOR 1/YSTERVARK TEE 2
D-DT-5047-2 3 66 KV BUSBAR 1 ISOLATOR
1 FG D-DT-5047-4 | 3 ISCOR 1/¥YSTERVARK TEE 2
D-DT-5047-2 3 66 KV BUSBAR 2 ISOLATOR
1 FG D-DT-5047-4 | 3 ISCOR 2/¥STERVARK TEE 2
D-DT-5047-2 3 66 KV LIME ISOLATOR
1 FG D-DT-5047-4 | 3 ISCOR 2/¥YSTERVARK TEE 2
D-DT-5047-2 3 66 KV BUSBAR 1 ISOLATOR
1 FG D-DT-5047-4 | 3 ISCOR 2/YSTERVARK TEE 2
D-DT-5047-2 3 66 kK BUSBAR 2 ISOLATOR
1 FG | D-DT-50474| 3 ISCOR 1/¥YSTERVARK TEE 2
D-DT-5047-2 3 66 KV CT
1 FG D-DT-5047-4 | 3 ISCOR 2/¥STERVARK TEE 2
D-DT-5047-2 3 BE KV CT
1 FG | DDT50474| 3 ISCOR 1/'YSTERVARK TEE 2
D-DT-5047-2 3 66 kV BKR
1 FG | DDT-50474| 3 ISCOR 2/¥STERVARK TEE 2
D-DT-5047-2 3 BE KV BKR
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Both of the existing Blouwater-Iscor 66 kV feeder lines have 4FZD3920 protection schemes installed. The lines
are protected using the line differential protection function of the ABB RED 670 line differential and impedance
protection relay within each respective protection scheme. Ystervark Substation will be connected to the
Blouwater-Iscor 66 kV lines via two tee-in lines of approximately 300 m in length, immediately before Iscor
Substation.

The existing line differential protection scheme 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.

Further to the above, label changes will be undertaken on the respective feeder protection panels to ensure the
current naming convention of ‘Iscor is changed to Iscor/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. Existing Iscor 1 66 kV Feeder - 4FZD3920 Protection Scheme

The current protection scheme for the Iscor 1 66 kV feeder is the 4FZD3920 type. It is equipped with a single fibre
teleprotection card to facilitate line differential protection for the Blouwater-Iscor 1 line.

A second fibre teleprotection card must be provided to the scheme in order to allow for three-terminal line
differential protection to be enabled on the RED 670 relay. Installation, initialising of the card and updating the
masking will be undertaken by ABB on site, and witnessed by the Eskom team.

The following equipment will be installed in the existing scheme:

o Long-range fibre teleprotection and communication card.

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

Reference to be made to Eskom drawing D-DT-9051 Sheet 14 (Sap Material No. 0248587).

10.2.2. Existing Iscor 2 66 kV Feeder - 4FZD3920 Protection Scheme

The current protection scheme for the Iscor 2 66 kV feeder is the 4FZD3920 type. It is equipped with a single fibre
teleprotection card to facilitate line differential protection for the Blouwater-Iscor 2 line.

A second fibre teleprotection card must be provided to the scheme in order to allow for three-terminal line
differential protection to be enabled on the RED 670 relay. Installation, initialising of the card and updating the
masking will be undertaken by ABB on site, and witnessed by the Eskom team.

Final Design Package: Blouwater S/S - Ystervark FDR Control Plant - Book 1 1924701-2-300-E-RPT-0005
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The following equipment will be installed in the existing scheme:

. Long-range fibre teleprotection and communication card.
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. SC/APC - FC single-mode fibre optic patch lead between relay panel and patch panel.

Reference to be made to Eskom drawing D-DT-9051 Sheet 14 (Sap Material No. 0248587).

10.2.3. Labelling

New labels will be manufactured for installation on the relay panels for Iscor 1 & 2 66 kV feeders. The label

changes will be as follows:

Table 3: Required Relay Panel Label Changes

Existing New
ISCOR 1 ISCOR 1/YSTERVARK TEE
ISCOR 2 ISCOR 2/YSTERVARK TEE

10.2.4. Metering

No changes are required.

10.2.5. AC/DC Panel

No changes are required.

10.2.6. Substation Automation

No changes are required.

10.2.7. Telecontrol

No changes are required.

10.2.8. Telecommunication

Fibre optic patch leads will be installed between the retrofitted fibre teleprotection cards respectively for both
Iscor/Ystervark 1 & 2 66 kV feeders and associated patch panels, to allow for the differential protection

communication.

Two additional fibre circuits (4 x fibre cores) are required between Blouwater and Ystervark Substations. Eskom’s
Telecommunication Department must indicate which fibre cores in the patch panels to terminate the patch leads

to.

Final Design Package: Blouwater S/S - Ystervark FDR Control Plant - Book 1

Eskom Job Number: 153272156-00002

31

1924701-2-300-E-RPT-0005



AECOM TRANSNET GROUP CAPITAL Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1
Job Number: 153272156-00002

Refer to final design as received from Eskom Telecommunication in Section 10.7 for a detailed scope of work and
bill of materials and quantities. The Contractor Scope is detailed under section 4.6 in the abovementioned design
document. It should be noted that there is a requirement for duct fibre and the associated materials between the
Telecomms panel and the new patch panels that is not included in any of the bills of quantities and should be
measured on site based on final panel position and ceiling heights.

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

. 240-67907017 - Fibre Optic Core Allocation Standard.

Final Design Package: Blouwater S/S - Ystervark FDR Control Plant - Book 1 1924701-2-300-E-RPT-0005
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10.3. Long Lead Time Bill of Materials
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JOB NUMBER: 153272156-00002
BOM TYPE: FINAL BOM & BOQ This document
PREPARED BY : L. Botha (AECOM) @ E S I(Ol N is the property
Tel No +27(0)21 950 7500 of Eskom
DATE PREP. : 23 January 2019
HIGH VOLTAGE FEEDER PROTECTION
aQTy SAP REFERENCE | Rev DESCRIPTION PRICE
2 0248587 D-DT-9051 0 |Three Terminal Diff Option
WESTERN CAPE OPERATING UNIT PROJECT ENGINEERING - HV SUBSTATION BOM
CONTROL PLANT
JOB NAME Blouwater S/S — Ystervark Far Gontrol Plant WCOU BOM-14-08 IRI_EV : | 0
JOB NUMBER: 153272156-00002
BOM TYPE: LLT BOM [FINAL] This document
PREPARED BY : FINAL BOM & BOQ @ €Sk0| I I is the property
Tel No +27(0)21 950 7500 of Eskom
DATE PREP. : 23 January 2019 |
| MISCELLANEOUS
QTY SAP DT reference | Rev |DESCRIPTION PRICE
WRCP0OT Fibre Optic Cabinet
WRCP008 KabelFlex Underground Cable
2 BUY-OUT SC/IAPC - FC single Mode Patch Leads Ruggedised
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10.5. Final Bill of Quantities
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BLOUWATER SUBSTATION PROTECTION PANEL LABELS
300 mm / TO SUIT
£ e
g ISCOR 1/YSTERVARK TEE 66kV FEEDER g
(ap] —
£ e
5 ISCOR 2/YSTERVARK TEE 66kV FEEDER g
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WESER Cape Ambrose Hector 06 August 2019

TRC National/Regional Chairperson £ Signature Date
Western Cape Moeried Jattiem Q@I&) 06 August 2019
v
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SECTION 1: INTRODUCTION

1.1- Customer Request

Eskom Distribution requested Telecommunication services for Ystervark SS. The circuit requests in

the URS as below:

__Eskom - Telecommunications Division

Service Application Form

Ref ([240-120317983
Rev 2
O er Deta
Customer Eskom Distribution
Company & Division Eskom Distribution
Customer Representative Gideon Ggomfa
Customer Telephone 219 803 828
Customer Fascimile
Customer Email Address Gaomfag@eskom co za
Customer Business Address 60 Voortrekker Road Bellville 7530
omer Proje Deta
Customer Project Name Telecomms for Ystervark SS
Customer Project Number
Customer Reference Number 1632721656-00003
Prelimmary Completion Date Request
Locations
Building, Floor, Room ho Ystervark SS
A Physical Address
]Slte Co-ordinates Latitude | ] 32 59'47 65" S!Longntude I 18 0' 11 96" E|
Building, Floor, Room no Belville Regional Control
B Physical Address
|S|te Co-ordinates Latitude I ] |Longltude I
Building, Floor, Room no Iscor SS
c Physical Address
]Slte Co-ordinates Latitude | [ |Long|tude I
Building, Floor, Room no
D Physical Address
iSlte Co-ordinates Latitude ] ILongltude |
Building, Floor, Room no
E Physical Address
[Slte Co-ordinates Latitude | [Longltude |
o e Red ame
1 Telephone (PAX circuit)
I l Quantity | | l I |
Business Voice [ I l |
2. Data circuits T
Premium Point to Point
Description of circuit Division Speed Service Level | Site From Site to Interface
1 Ystervark S§ SCADA DX 9 6 kbps Gold A B RS232
2 Ystervark SS Data Retrieval DX 2048 kbps Bronze A B P
3
4
5
6
7
8
Operational Vaoice
Description of circuit Division Speed Service Level | Site From Site to Interface
1 Yslervark SS IP Phone DX Bronze A B P
2
3
4 —
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Miscellaneous Requirements
This project will follow the self-build process for Telecomms equipment
This 1s a revision of previous design (PRJ09838), to cover the new standards, equipment and scope changes
Fibre comms will be provided between Ystervark SS and Iscor §S, and belween Blouwater SS and Iscor S (48 core - DUCT - 6. 5KM)
BOM and Specs required, including cabinet and IP Phone, etc
SED, Site Plan, Control Bullding and FO Designs
50Vdc will be In the dedicated ET Cabinel

oloipwini=

Information required by Eskom Telecommunications
To provide the customer with a complete and proper solution the following information i1s required

1 Site Location - A diagram showing the location of the site or suitable point form directions to the site

2 Site Layout - A diagram indicating the layout of the site Diagrams for all areas owned by the customer at the site should be provided The
diagram(s) should mark areas where the customer expects to install future equipment

3 Room Layout - A diagrarm indicating the layout of the equipment room The diagram(s) should mark areas where the customer expects to
install future equipment

4 Faciities, including 220V AC & 50V DC - At customer premises, the customer shall provide AC and/or DC as required by Eskom
Telecommunications Secure floor and/or wall space may be required, including aw-conditioning, anti-static carpet, racking, trunking, etc
Customer to advise of current conditions and facilities avaiable for the installation

5 Contact Personnel - The customer should provide the contact details of ALL their personnel which Eskom Telecommunications will require to
contact in order to provide a full solution Examples of relevant people Eskom Telecommunications will need to contact are Person responsible
for access to site, Person responsible for expansion of site, Possibly Person responsible for current project occurring at the site etc

I Name | IDeslgnauon Telephone No
Area of Responsibility | Facsimile No
u Name | |Designation | Telephone No
Area of Responsibility I Facsimile No
m_Name I |Des|gnauon ] Telephone No
Area of Responsibility I Facsimile No
1iv_Name l lDaslgnatmn l Telephone No
Area of Responsibility ] Facsimile No
v _Name I IDesvgnanon } Telephone No
Area of Responsibility | Facsimile No

6 Other - Other information that the customer believes will aid Eskom Telecommunications in offering a proper solution
1
u

Responsible oA, D%, Nalan Dom 'Cy 1.0 2 @okeom o e oA -
A K.
Customer Signature 5 l ( d’ e Appllcayon Df,’,!,s, - M‘ 05/07/2019
A
Customer Signature ]App}[qatlol\ Date
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1.2 — Introduction

Eskom Distribution requested Telecomms services for Ystervark SS. This substation will link to
Blouwater SS via Iscor SS on a new Duct fibre optic cable (= 7km).

This project is classified as a SELF-BUILD; the contractor developer will provide a turnkey (completely
built to Eskom including the telecommunication requirements / equipment). As per the Procedure for
Self-build customer projects (240-61713594), the contractor developer is fully responsible for the
integrated design and implementation. This document addresses some ctitical telecommunication
design components to assist the developer. This information should be incorporated with the final
integrated telecommunications design. The contractor developer will work in conjunction with ET, DX &
TX to adhere to ESKOM required standards and specifications while compiling the integrated
telecommunications design. The final integrated telecommunications design will be presented to the
relevant Eskom technical review committees for approval.

1.3 — High Level Scope of Works
Note: Please advise Eskom Telecommunication one month ahead to commission ET equipment.

Ystervark 132kV SS:

* Procure, Install and terminate a Duct fibre cable to Iscor SS and provide test results.

* Procure and Install an SPO 1410 ADM and a Fox615 multiplexer to provision the requested cct's.
+ Provide and Install a 50VDC supply to ET Comms Cabinet.

Iscor SS:
* Procure, Install and terminate a Duct fibre cable to Blouwater SS and provide test results.

Blouwater SS:
» Commission Ystervark 132kV SS 1410 ADM onto the Eskom Telecommunication Network.

Aurora MTS:
* Commission Ystervark SS Fox615 onto ET Network via the E1's.

ET SCOPE HIGH LEVEL SCOPE:
» Commission requested services for Ystervark SS to Bellville HQ.

1.4 — Stakeholders & Contact details

Responsibility Name Cell-phone Office

Project Engineer Ambrose Hector 084 574 9231 021 980 3064
Project Manager (DX) Shantal Gordon 076 126 0785 021 983 4247
Project Manager (ET) Thabo Majola 079 418 5567 011 871 2484
O&FS Cape Town Deon Seal 072391 3510 021 980 3055
NMC Representative Wicus van Aswegen 083 555 3683 043 703 2615
Distribution TCM Gideon Ggomfa 072 262 5329 021 980 3828
KAM Nolan Dominick 083 793 8716 021 980 3486
TRC Chair Moeried Jattiem 072 418 8085 021 980 3484

1.5 — Site Access (Directions, Co-ordinates)

Find site co-ordinates below: These sites can easily be reached with a 4x2 bakkie

RS /7SS Co-ordinates
Ystervark SS (DX) 32°59'47 .65"S, 18°00'11.96"E
Blouwater SS (DX) [32°58'50.00"S, 18°02'34.00"E
Aurora SS (TX) 33°00'23.20"S, 18°13'58.20"E
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SECTION 2: FINANCIAL

2.1 — Cost Breakdown
1. The CAPEX prepared only reflects the commissioning during ERA and the project design

charges. It excludes the total cost of the equipment and the labour options for installation.
These are borne by the developer.

240-139189078 Project and Turnkey Supporting Templates Rev 2 (Page 16)
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3.1 — Design Methodology

The design meets the current design standards

Unique Identifier:
Revision:

Page 8 of 26

ETFM 1
1

e Ericsson SPO 1410 ADM Design Guide - STM4 Capacity 240-59681973.
» MSAP Design Guide - Fox 615 Multiplexer 240-70732272.

Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1
Job Number: 153272156-00002
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3.1.1 — Fibre Optic Link Budget: Ystervark SS to Blouwater SS (Via Iscor SS).

FIBRE OPTIC BUDGET CALCULATOR - ver7

Ystervark SS - Blouwater SS SFP MODULE RDH 901 20/00213 - $4.1
CONNECTOR &
PARAMETER ‘WAVELENGTH LOSS/KM DISTANCE(KM) LINELOSS LINE SPLICE LOSS SPLICE LOSSES PATH PENALTY
(End-to-End)
1310 0.4 9 2.8 0.125 4 0.693
ERICAIOR Duct 2 Total Link Loss 7.618 Mdditional Loss (Iscor SS) 0.7
Min TX MinRX Power Budget Max TX Max RX 5 . 5
z Power Budget (Max) Power Margin (Min) |Power Margin (Max)
(@@m) (@®m) in) (@®m) (@B etley Eali) w0
-15 -28 13 -8 -8 0 5.383 7.618
Receiver Input Power (Min) -22.618 Receiver Input Power (Max) -16.318
Link Feasible in Network Yes Link Feasible in Network Yes
Eskom Job Number: 153272156-00002 45
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1

3.2 — Network Considerations

« Below shows a high level integration diagram to achieve the requested services as per the SLA.
« Duct fibre optic cable will link Ystervark SS (Dx) to Blouwater SS (Dx) via Iscor SS (DX).

Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1

Job Number: 153272156-00002
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3.3 — Circuit Information Sheet

YSTERVARK 132 kV SS COMMS
SS/RS/IPP | CCT TYPE DIVISION CCT# NEAR POSITION | REMOTE POSITION
Ystervark SS [ Scada - RS232 Bellville HQ DWCKO052M (FOX 615) - S1P1 S5P1 (to front-end)
Ystervark SS Ethernet Bellville HQ ETHL1-0445 (ADM1410) - S6P1 (S19P23) - Vlan 369
. ETHL1-0446

Ystervark SS Ethernet Bellville HQ 0219189470 (ADM1410) - S6P10 CUCME

3.4 — DC Loading Analysis

1. The developer is responsible to design and implement DC standby systems at Ystervark SS.

2. The below Eskom Telecomms site loading requirements and DC Standby power |Systems topology standard
240-118870219 should be taken into consideration when planning for the DC power system.

Load Calculation
Total Current drawn by Equipment (incl Growth factor)
ampére-hour Load per Day

3.5 — Assets Capitalization (Eskom OPS&F)

* This project will have no assets recovered from the respective sites.
*» Update SAP Asset register per site as per the BOM.
* Update Workplace equipment register for each site.

Eskom Job Number: 153272156-00002

47



Blouwater S/S - Ystervark FDR

Job Number: 153272156-00002

AECOM TRANSNET GROUP CAPITAL Final Design Package:
Control Plant - Book 1
Planning for: Ystervark SS Comms Unique Identifier: ETFM 1846

Revision: 1
Page 11 of 26

SECTION 4: DETAIL SCOPE OF WORK

4.1 — Role Clarification

YSTERVARK SS - Telecommunication Role Clarification

|Planning & Design | C
Duct fibre between Ystervark SS and Iscor SS (ODF to ODF} DX / Developer Design, incl. SOW & BOQ signed off by Eskom
Duct fibre between Iscor SS and Blouwater SS (ODF to ODF} DX / Developer Design, incl. SOW & BOQ signed off by Eskom
Transport equipment ET Design, incl. SOW & BOQ
Multiplexor / ADM equipment {as per BOQ } ET Design, incl. SOW & BOQ
Integration to existing ET network ET Design, incl. SOW & BOQ
Standards documentation ET Electronic copies of applicable standards
[impi |
Network circuit connections ET
Commissioning ET
QA ET
Provide signed-off equipment ATPs DX / Developer
As built documentation of the station DX / Developer
Procure equipment as per ET BOQs DX / Developer
Installation of ET equipment. DX / Developer
SHEQS DX / Developer
Provide, install duct fibre between Ystervark SS and Iscor S DX / Developer
Provide, install duct fibre between Iscor $S and Blouwater S DX / Developer
4.2 — General

Ensure compliance to all standards, specifications and procedures listed in this document.
Refer to the equipment supplier documentation for product specific setup, installation &
commissioning details.

Ensure all equipment is pre-commissioned and tested in the workshop prior to installation on
site.

The scope of work details will not necessarily be listed in sequence of implementation.

On project completion, ensure that all changes in this Project Documentation are RED lined
and returned to PM.

The work as detailed in this SOW will be considered completed once the project’'s Completion
Certificate is signed.

The Quality Assurance person reserves the right to instruct a job to be re-done if he feels that
the quality of workmanship is of an unsatisfactory nature or that there was a total disregard of
standards.

4.3 — Project Management (DX)

o

Ce~N®

Manage the SHEQ requirements for all installations for the affected sites.

Witness the testing of the duct fibre optic between Ystervark SS and Iscor SS and handover
test results to Cape Town Telecomms Regional Office (CTTRO).

Witness the testing of the duct fibre optic between Iscor SS and Blouwater SS and handover
test results to Cape Town Telecomms Regional Office (CTTRO).

Obtain all signed ATPs of all installations w.rt the ET equipment (ADMs, MSAPs) for
Ystervark SS

Arrange a Pre-audit with the CTTRO for the installation of the Telecommunication equipment
before the site is QA'd.

Perform a QA for the complete installation of this project, with Engineering and OPS&F.

Obtain a formal handover from of the affected station to the CTTRO.

Sign off the commissioning sheets and completion certificates.

Obtain a list of assets (equipment installed) with their serial numbers, for input in SAP asset
register, from the contractor; use the ETFM 0859_Asset Identification Form as a guide.
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10. Liaise with ET Project Manager for any services that require ET involvement on the respective

sites (Procedural and Operational Support).
11. Please advise the CTTRO 1 month ahead to commission ET equipment.

4.4 — Scope of work — Ystervark 132kV SS (Contractor)

Note: Please advise the DX Project Manager one month ahead to advise ET to commission
equipment.

Indoor Installation

Note: The below scope of works for installation and QA shall be done in accordance with the below
documents. Also refer to the drawings under section 9 and circuit information sheet section 3.3

Indoor Installation

240-132190480 Telecommunication Equipment Installation Standard.
ETFM 1300 - 1410 ADM installation and Q.A. Specification (Hyperlink)
MSAP ABB Test Sheets — External Document (Hyperlink)
240-98255445 Project Planning Quality Checklist rev 3 (Hyperlink)

1. Install the 43U cabinet as per the following standard:
240-56362336 - Installation of a Telecoms Equipment Cabinet Standard. The cabinet
is to be in position as shown the control room layout in Section 9. Cabinet must be clearly
labelled as “ET Comms Cabinet’. “240-62629353-Specification for Panel Labelling
Standard”

2. Install Equipment as indicated on the drawings as in section 9.

3. Install the 24core fibre optic SC/APC patch panel in ET and the fibre cabinet — Refer to
control room layout.

4. Install the 24 core duct HDD fibre cable between the two cabinets and do the splicing in
the SC/APC fibre optic patch panels - & 240-70732902 - Fibre Optic Connector

5. Do the Fibre Optic connection in ET Cabinet using a 2m LC- SC/APC patch lead. “240-
67907017 Fibre Optic Core Allocation Standard” and & 240-70732902 - Fibre Optic
Connector to the 1410 ADM S1P1.

6. Terminate the E1 tributaries of the Fox 615 onto the krone of the 24 panel RJ45 patch
panel.

7. Patch through the E1 tributaries between 24 panel RJ45 patch panel and ADM 1410
RJ45 patch panel for Transmission and DCN traffic as below:

LinkNumber Description | DCNTraffcMxed | LikType |  SteA | ADMPort | FoxPott vl SiteB ,‘ ADMPort | FoxPort
. MsaP - Ef
VE1292 1 link o Aurora TS el i [Vstenrk 1320 56 [s4p1 s21p1 AuroraMTS 54030 52085
VE1293 1 linkto Aurcra NTS Trffic msn’::na Vstervark 1324 56 [s4p2 s21p2 AurorahTS s4p31 52106
—

8. Do the Pax line reticulation to the control room desk. Use cat5 cable and connect to S6P10
on the ADM1410. (CTTRO staff to configure IP Phone)

General

1. Please courier the below line items as per the BOQ for Bellville HQ to be installed to the
below Eskom Office.

Site Name Bellville HQ
Contact Person Deon Seale - 021 980 3055
Adress Eskom Telecommunications, 1 Bell Rosa, Belvedere Park, Tygervalley, 7530

Item

Line item 7 - ABB-MSAP-UNIDA (Universal Data Interface - 4 Ports)
(Universal Data Interface - 4 Ports) (RS232 Interface Panels)
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4.5 — Scope of work — Iscor SS (Contractor)

Indoor Installation

In the fibre optic cabinet use a 1m SC/APC-SC/APC patch lead and connect patch panel labelled “
Ystervark SS” and Blouwater SS patch panel “240-67907017 Fibre Optic Core Allocation
Standard” & 240-70732902 - Fibre Optic Connector.

4.6 — Scope of work — Blouwater SS (Contractor)

Note: The below scope of works for installation should be done in accordance with the below
documents. Also refer to the drawings under section 9 and circuit information sheet section 3.3 —
Fibre to be terminated in the fibre optic cabinet.

s 240-132190480 Telecommunication Equipment Installation Standard.
o [ETFM 1300 - 1410 ADM installation and Q.A. Specification (Hyperlink)

Indoor Installation

1. Insert STM4 S4.1 SFP in position S2P1 in the SPO 1410 ADM.

2. Install the 24core fibre optic SC/APC patch panel in BME ET and the fibre cabinet in the Relay
room

3. Install the 24 core duct HDD fibre cable between the two cabinets and do the splicing in the
SC/APC fibre optic patch panels

4. Do the Fibre Optic connection in ET Cabinet using a 2m LC- SC/APC patch lead. “240-67907017
Fibre Optic Core Allocation Standard” and & 240-70732902 - Fibre Optic Connector to the
1410 ADM S2P1

4.7 — Scope of work — Aurora SS (Contractor)
Indoor Installation

Patch through the E1 fributaries between the Fox 615 mux and ADM 1664 for
Transmission and DCN traffic as below

LinkNumber Description .|  ooNmacMxes | nkype |  SteA | ADMPot | FoxPot |  StB | ADMPort | FoxPor
VE122 1 ink b AraaiTs DeN 'Er";df‘ stk 12V S5 3471 211 raa TS ar30 52075
VBAP - E1
VE3 E1 ik b Araa NS Tl WS e imvss jun 21p2 roanTs a3t 2165

4.8 — Fibre Optics (Contractor)

1. Design, procure and install a fibre optic cable between Ystervark SS — Iscor SS (patch
panel to patch panel). The testing of fibre and recording the test results based on
Technology Document 240-70732888 - Fibre Optic cable system ATP.

2. Design, procure and install a fibre optic cable between Iscor SS and Blouwater SS (patch
panel to patch panel). The testing of fibre and recording the test results based on
Technology Document 240-70732888 - Fibre Optic cable system ATP.

Eskom Job Number: 153272156-00002 50



AECOM

TRANSNET GROUP CAPITAL Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1
Job Number: 153272156-00002
Planning for: Ystervark SS Comms Unique Identifier: ETFM 1846

Revision: 1
Page 14 of 26

4.9 — Scope of work — (OPS&F - CTTRO)

CIN =

©To0I ™

Avail a resource to witness testing of the duct fibre between Ystervark SS and Iscor SS.
Avail a resource to withess testing of the duct fibre between Iscor SS and Blouwater SS.
Receive a formal handover of the site from the contractor (Dx PM to co-ordinate the site
handover).

Pre-audit the installation of the Telecommunication equipment before the site is QA'd.

Do a QA for the complete installation of this project of sites affected with Engineering and
PM. - use 240-110412152 - QA Checklist

Commission/circuit connections of the SPO 1410 ADM / Fox615 onto the ET Network with
NMC as per table 3.3.

Connect the requested circuits as per the workplace tasks and run tests with NMC.

Sign off the commissioning sheets and completion certificates.

Update Workplace with Site Data.

4.8 — Project Management (Eskom Telecomms)

=

Project Manage ET SOW on the respective sites.

2. Provide a task in workplace for NMC to have the SPO 1410 ADM and FOX615
commissioned onto the network.

3. Provide a task in workplace to NMC to have all tributaries and circuits connected and
configured (Fox 615 & ADM) as per Circuit Information Sheet (3.3).

4. Liaise with the below ET staff for commissioning of services requested as per Circuit
Information Sheet (3.3).
o Victor Matlala (8181 3640) to assist with commissioning of the National cct’s.
o Gerald Willemse (013 693 3126) to assist with commissioning of the Stabnac cct’s.

4.9 - Civils

1.

No civil work for ESKOM Telecommunications.

4.10 — Tower Specification (Contractor)

1.

No tower work for Eskom Telecommunications.

4.11 — Geotechnical Analysis and Foundation (Contractor)

2.

No Geotechnical Analysis or foundation work for Eskom Telecommunications.

4.12 — Technical Conformance

1.

The following ET documents are the minimum applicable to this project. They can be
accessed via Hyper wave ET Documentation Management Centre on Eskom's Intranet.

240-56362336 Installation of a Telecoms Equipment Cabinet Standard
240-132190480 Telecommunication Equipment Installation Standard

240-59681973 Ericsson SPO 1410 ADM Design Guide

Eskom Job Number: 153272156-00002 51



AECOM

TRANSNET GROUP CAPITAL Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1
Job Number: 153272156-00002
Planning for: Ystervark SS Comms Unique Identifier: ETFM 1846

Revision: 1
Page 15 of 26

ETFM1300 Ericsson SPO 1410 ADM Installation and QA Specification
240-70732888 Fibre Optic Cable System Acceptance Testing
240-67907017 Fibre Optic Core Allocation Standard

240-118870219 DC Standby power |Systems topology standard

240-70732902 Fibre Optic Connector
240-98255445 Project Planning Quality Checklist
ABB test sheets

Ericsson ATP
Ericsson SPO1410 ADM (installation guide

4.13 — Structural Analysis (Contractor)

1. No tower work for Eskom Telecommunications.

414 - NMC
1. Commission SPO 1410 ADM onto the ET Network
2. Commission Fox615 Multiplexer to the ET Network
3. Assist OPS&F team to create the E1 links and the building of cct’s for the commission of
requested services.

4. Connect the requested circuits as per the workplace task.
5. Confirm that requested circuits are working.

4.15 - KAM

1. Sign off the completion certificates.
SECTION 5: SHEQ

1. All work done by the ccontractor developer. SHEQ will be the responsibility of the

ccontractor and will be managed by Distribution PM. This will be for the work done in
Ystervark SS and Komsberg MTS.

5.1 Safety Requirements
5.1.1 — Hira

1. Completed Hira Template to be found on Hyperlink below.

240-70044602 Ystervark SS Comms HIRA Rev 0

5.2 Environmental Compliance
1. To be done by the Ccontractor / DX
5.3 Quality Requirements

1. All the Activities must be conducted according to the Procedures, Standards, Design
Guides as listed on 240-98255445

2. All Installation, Commissioning and Acceptance Tests and Inspections must be recorded
on the relevant records as listed on 240-98255445.
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SECTION 6: PROCUREMENT

* BOQ for Telecommunication equipment

* The following BOQ descriptions originate from the relevant Eskom internal contract SAP line

Unique Identifier:
Revision:

Final Design Package:
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ETFM 1846

1

numbers. It is recommended that the contractor developer obtain quotations from the relevant
suppliers and confirm with ET that the quotations do match all the required items normally
bundled per SAP line number.

BILL OF QUANTITIES (BOQ)

[Name Y stervark S8 Comms INumber PRJ09838
Equipment Delivery Address PP OFFICE (SELF BUILT) Number of Sites 5
H 2 8 8| o
= L * 2 5 »
Eanio Bill of Materials SAP Material oz T 12128 ¢ Total [ price
* (Standard Designs, Contract ltems) Line Number Number B> £ g 2 H g aty
& S k3 2 X1 <
< > o
Description (erter contract number first, then enter descripions)
1 4600054543 - MPLS: FOX 615
2
SOF TWARE:ABB-MSAP-LIC;FOX
3 MANAGENENT LICENSE FEE PER NODE) 14 Ha 9 e 1 !
SHELF ASSYELCTR ABBMSAP-BU;FOX;FFT
4 (LARGE SEE RACK . 60) 180 253458 3 ea 1 1
[ABB-MSAPETS
5 (E1 INTERFACE -8 PORTS) 230 253469 3 ea 1 1
[ABB-MSAP-FXS (FXS & AUTO RING DOWN
8 INTERFACE . 16) 250 253471 3| ea
[ABB-MSAP-UNIDA.
(UNIVERSAL DATA INTERFACE - 4
! PORTS)(UNIVERSAL DATA INTERFACE - 4 PORTS) 20 2463 e | i 2
(RS232 INTERFACE PANELS)
8 BB-MSAP-CPU (CPU;PROCESSOR) 480 569429 3 ea 1
0
i 4600056255 - ERICSSON SOUTH AFRICA (PTY)
2
Product Number: CP-23740889 210 554014
ProductName:  SPO 1410 A-DPP (included 4
13 STMn SC module, 8 STMn 1] ea 1 1
modle, 10 x GE mapper moclle,
83 xE1 module)
Procuct Number:  RDHED1 20/C0213
" |Productiame sFRsat 2 X768 V] 1 ; ?
Product Number:  RDHI01 20/49800
15 i o g = = 1160 249791 1] ea 5 5
7___|UCENSEERIC UCENSE ADM,CONNECTION 3070 247318 T ea 1 1
SOS (Pty) Ltd
2
DC Distribution Panel Model ESKD31/2/6, 2 10A
21 Breakers, 10 x BA Breakers, OP Terminals 2.5mm, No Line Nurnber | No Material Numbe | 5 | ea 1 1
Input Terrinals Brnm
2
22 |4500057053 - PROTECTION AND CONTROL
24
CABINET:0.53-30077|NTERNAL SWING FRANE
25 (800mm*B00mm) 43U (240-607 25641~ Specification 19| ea 1 1
for standard 19 inch equipment cabinets.)
27
28 |4600054827 WEBB INDUSTRIES
29
20 BOLT.LA9AA049A M CAGED NUTEBOLT PHILIP 520 241866 2 [ ea 50 50
A PANEL PATCH:CDV1SRS20024,19 IN 1740 0591308 T ea 2 2 4
£
24 |4600060786 - WORLD TELCOMand Data
Ed
E3 Cakle category 5E soid data 630 No Material Nurnber | 1 | pm 30 @[
36 Earth cable greenyellow 4mm 100m rol 2780 No Material Nurnber | 1 | ea 1 1
£l Duplex patch lead LC-SCIAPC 10/125 2M Ru 2040 No Material Nurnber | 1 | ea 1 T 2
E] Duplex patch lead SC/APC-SC/APC 10/125 2 2140 o Material Nurmber | 1 | ea 1 1
0 Data brush panel IU Color grey 19 inch 2640 o Material Nurmber | 1 | ea 5 5
41 Data patch panel fully populated 32 way 800 o Material Number | 1 ea 1 1
42 |Akohol swipes pkof 100 2550 o Material Nurmber | 1 | ea 1 1
43 RJ45 Connectors 3470 o Material Nurrber | 1 | ea B [
7] HOLDER: KRONE HINGED LABELS No Line Number | No Material Number | 1 | ea 0
45|25 Sgaure mm DC Black & Red Flex wire No Line Nurmber | No Material Nurmber | 1| pm 0 ;ﬁF
46
47 |4600061751-WEBB INDUSTRIES | |
48 | I
48 |SmowvB0mm 520 No Material Nurnber | 1 | ea 48] 48] 9
50 Cable Fibre opfic:hea weightfibre 860 No Material Nurnber | 1 | m 20 20 50
51
50 CISCO SYSTEMS LIMTED
51
5 DIAL TELEPHONE:CP-3905 IP No Line Nornber 253530 21| ea 1 1
PoE Module (DC) + In line fuse holder
3 |\itvredwire, st 0,75 and BC Plug No Line Number | No Material Numbe | 21| ea 1 1
54 |IP Phone- CUCM 115 No Line Number | No Material Numbe | 21| ea 1 1
55
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SECTION 7: COMPLETION

1. All check sheets and commissioning documentation to be filled in prior to QA inspection.

2. Hand-over approval certificate should be completed as per 240-139189078.

3. A formal handover is required between contractor and Eskom Telecommunications.

4. All ATP documents for the ADM and Fox multiplexor to be received from the Transmission PM.
ABB Test Sheets

ERICSSON ATP

Generic QA tick sheet for projects (240-110412152)

Fibre Optics Test results (240-70732888)
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SECTION 8: ANNEXURES
8.1 — Miscellaneous Materials

1. Contractor to supply everything needed to do installation.
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SECTION 9: SITE DRAWINGS
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9.1 - Ystervark 132 kV SS Control Room Layout (ET Cabinet 600mmx800mm)
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9.2 — Ystervark 132kV SS ET Comms Cabinet
8 | 7 | | s | 4 | 3 | 2 | 1
[ ETCOMMS CABINET |
u
—— — - Qmm
A L 45 mm
2 = Er =
— ~«— 8%mm
H % «——— 1335mm H
=1 ~— 178mm
— 2225 mm
6 FOX Heat Deflection Shield
~—— 267 mm —
7 FOX Fan Unit
5l 4——— 3115mm
sl e ® <——— 3% mm
710 ~— 4005mm
445
G 1 FOX 615 DI G
~4——— 4895mm
2] e ® «  s3mm
:i ~4——— 5785mm
— 5 | FOX Cable Tray ~—— 3mm -
| S 4——— 6675mm
:3 R O OO T 9 -
— 756.5
18 [ ] ® e o
= o=l Ericsson 1410A ADM ~«—— 801 mm
19 ® Eriesson @
F = — b - 845.5 mm F
5 20 || B OO OO O DO O LD oo
L € 21 || [§ RJ45 Patch Panel - 1200/32E1,__ S %
© ad i Erezzon O «——— 9345mm
" uS) 22 Brush Panel ] Tost Jack Frame 1
€T = @) =
— R 23 24 Port RJ45 Patch Panel - 1200 10235 £ -
[0} 24 || |8 OO0 O DO T OO OO g £
o o 25| . et orramer " 8
4 > 1 ~«——— 11125mm &
o 26
c B ~«——— 1157mm
el o7
E © = <——— 12015mm E
O | 28] ~«——— 1246mm
2 ~4—— 12905 mm
730 ~4——  1335mm
p— i -« 13795mm -
Ea DI
% 4——— 14685mm
L2 «—— 1513mm
i = ~ 1857.5 mm
D 36 (&) parel 1602 mm D
37 ® RS232 Panel ®
— 1646.5 mm
|8 <——— 1691mm
|39} «— 17355mm
_40 ~«——— 1780mm
|41 | « 18245mm
42 || [8 Fibre Optic Cab 24 Core - Fibre Optic Cab &)
== <——— 1869 mm
43 || B OO OO O L 2
c | | o}
‘ 600mm ‘
[ |
B B
0 |ET Comms Cabinet Layout AH | Ds | FB | 01.0819
REV REVISION DESCPRTION BY ‘ CHKD ‘ AUTH | DATE
— PROJECT APRROVED| ot —
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9.3 — Ystervark 132kV SS ET Comms Cabinet DC Cabling

8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
50v Charger / Converter 3
CABLE NO: DBx/dX —
H 50v Charger / Converter  § H
CABLE NO: DBx/x/x Notei Nega
[ [
10A] 6A | 6A | 6A | 6A +ve OA|6A |6A|6A | 6A *
[
X @
s x =
<|a E3 o5
Bl S 28 K28 2 f g @ oo 5= w ||
“lo ] Elo
g g
& TT &
& & g’ J | we Supply to Equipmen " d f h’ « +ve Supply to Equipment
G
Note 3
|2 FOX615 b
F F
2] SPO 1410 ADM g
E E
D D
Notes:
Note 1: 10Amp / BAmp breakers |
Note 2: Two core (6mm?) cable
Note 3: Two core (2.5mm?) cable
C C
B B
0 [ET Comms Cabinet DC Layout AH | DS [ MJ [ 010819
REV REVISION DESCPRTION BY ‘ CHKD ‘ AUTH ‘ DATE
] PROJECT APPROVED| o, -
Moeried Jattiem | o1oazote p§) €SI(O m Ystervark SS
DRAWN DATE i " )
Telecommunications
Ambrose Hector | 01082012 0
A A
8 | 7 [ 6 | 5 | 4 | 3 | 2 [ 1

Eskom Job Number: 153272156-00002 59



AECOM TRANSNET GROUP CAPITAL Final Design Package:
Blouwater S/S - Ystervark FDR
Control Plant - Book 1
Job Number: 153272156-00002

Unique Identifier: ETFM 1846
1

Revision:
Page 23 of 26
9.4 - Ystervark 132kV SS Fox 615 Face Layout
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
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D-WC-7270-64-00
D-WC-7270-64-01
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D-WC-7270-64-20

D-WC-7270-64-21
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Drawing Title

66 kV Feeder 4 - Cover Sheet

66 kV Feeder 4 - Panel Equipment Layout

66 kV Feeder 4 - Logic Diagram

66 kV Feeder 4 - Single Line Diagram

66 kV Feeder 4 - AC Key Diagram

66 kV Feeder 4 - VT Supply Key Diagram

66 kV Feeder 4 - Main DC Key Diagram

66 kV Feeder 4 - Main DC Key Diagram

66 kV Feeder 4 - Teleprotection DC Key Diagram
66 kV Feeder 4 - Back-Up DC Key Diagram

66 kV Feeder 4 - Back-Up DC Key Diagram

66 kV Feeder 4 - Back-Up DC Key Diagram

66 kV Feeder 4 - Close DC Key Diagram

66 kV Feeder 4 - Indication DC Key Diagram

66 kV Feeder 4 - Spring Rewind and AC Key Diagram
66 kV Feeder 4 - REA and Measurements Key Diag
66 kV Feeder 4 - Supervis. Status & Control Key

66 kV Feeder 4 - Supervisory Alarms Key Diagram
66 kV Feeder 4 - Disturbance Recorder Key Diagram
66 kV Feeder 4 - Protection Reference Diagram

66 kV Feeder 4 - Protection Reference Diagram

66 kV Feeder 4 - Protection Reference Diagram
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D-WC-7270-64-23

D-WC-7270-64-24

D-WC-7270-64-25
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D-WC-7270-65-18
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66 kV Feeder 4 - Panel Cabling Diagram

66 kV Feeder 4 - Panel Cabling Diagram

66 kV Feeder 4 - Panel Cabling Diagram

66 kV Feeder 4 - Junction Box Cabling Diagram
66 kV Feeder 4 - Breaker Reference Diagram

66 kV Feeder 5 - Cover Sheet

66 kV Feeder 5 - Panel Equipment Layout

66 kV Feeder 5 - Logic Diagram

66 kV Feeder 5 - Single Line Diagram

66 kV Feeder 5 - AC Key Diagram

66 kV Feeder 5 - VT Supply Key Diagram

66 kV Feeder 5 - Main DC Key Diagram

66 kV Feeder 5 - Main DC Key Diagram

66 kV Feeder 5 - Teleprotection DC Key Diagram
66 kV Feeder 5 - Back-Up DC Key Diagram

66 kV Feeder 5 - Back-Up DC Key Diagram

66 kV Feeder 5 - Back-Up DC Key Diagram

66 kV Feeder 5 - Close DC Key Diagram

66 kV Feeder 5 - Indication DC Key Diagram

66 kV Feeder 5 - Spring Rewind and AC Key Diagram
66 kV Feeder 5 - REA and Measurements Key Diag
66 kV Feeder 5 - Supervis. Status & Control Key
66 kV Feeder 5 - Supervisory Alarms Key Diagram

66 kV Feeder 5 - Disturbance Recorder Key Diagram
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D-WC-7270-65-20

D-WC-7270-65-21

D-WC-7270-65-22

D-WC-7270-65-23

D-WC-7270-65-24

D-WC-7270-65-25

D-WC-7270-65-26
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66 kV Feeder 5 - Protection Reference Diagram
66 kV Feeder 5 - Protection Reference Diagram
66 kV Feeder 5 - Protection Reference Diagram
66 kV Feeder 5 - Panel Cabling Diagram
66 kV Feeder 5 - Panel Cabling Diagram
66 kV Feeder 5 - Panel Cabling Diagram
66 kV Feeder 5 - Junction Box Cabling Diagram

66 kV Feeder 5 - Breaker Reference Diagram
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|
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: ges | b w e T At Y
3 _ C_SUPPL 110V, =
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l B e MCBIAC) MAIN AC SUPPLY MCB 2 0 ABB ,
I g 3 MCBIVT-N) VT SUPPLY WAIN PROTECTION WCB (3 POLE] {328 BIo A58 I
! X2 MCBX(VT-M) VT_SUPP 2 S o
| . I 2 UPPLY MAIN PROTECTION MCB AUXIL[ARY CONTACT S2C-H6R ABB B |
! — _ 3 MCB(VT-BU) VT SUPPLY BACK-UP PROTECTION WCB 3 POLE ] (Z AP ) | 5203-C 2 ABB '
| ———n ¢ ﬂﬁg?v‘ﬁ;%” U gt;;.z 2¢hca;u? Ego ECTION MCB AUXILTARY CONTACT S2C-HeR b !
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RED 670 |
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| 1= DISTURBANCE RECORDER 3 VN VI TEST BLOCK MAIN P (i |
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1 | 2 | 3 | 4 | 5 | 6 | 7 | | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 l
RED6T0 AND REFGI5 RELAYS USE PCMBOO AS THEIR SOFTWARE TOOL. THE REQUIRED CONNECTIVITY PACKAGES FOR THESE RELAYS |

IS THE RELION SERIES SOF TWARE. ® 66 kV BUSBAR 1 [
RED6TQ: MAIN DISTANCE /QIFFERENTIAL RELAY !
NOTE THAT THE INTERNAL TELEPROTECTION/DIFFERENTIAL COMMUNICATION LINK OF THIS RELAY IS ONLY COMPATABLE WITH A
A MIRRORED RELAY ON THE DISTRIBUTION CONTRACT OR SCHEMES 6FZD3100 AND 6FZD3300 ON THE TRANSMISSION CONTRACT. BUSBAR 1 VT |

XPLANATION OF THE CONTR WITCH N THE RED670 MAIN RELAY !
GT SWITCHES, NHICH ARE SETTABLE IN THE PCMB00 ENGINEERING PARAMETER SETTING (PS) SOFTWARE, AND MAY BE FOUND WITHIN THE PARAMETER |
SETTINGS UNDER THE APPLICATION CONFIGURATION SECTIONS THEY ARE CONFIGURED WITHIN, ARE MASKED AS FOLLOWS: [

T-01) INTERNAL COMMUNICATION CARD LINK FAIL FUNCTION 110N !
SET GTO1 TO ‘ON' (THE DEFAULT) IF THE SCHEME HAS A COMMUNICATION CARD IN SLOT X34 OR X35 AND IT IS USED. ,
SET GTO1 TO ‘OFF’ IF THE CARD 1S NOT USED OR IF THE SCHEME DOES NOT HAVE A COMMUNICATION CARD [N SLOT X34 OR X35. 66 KV BUSBAR 2 i
TO TAKE ADVANTAGE OF THE TEF CARRIER GUARD FAIL MASKING: T B!
SET UNBLOCK = RESTART IN THE PST SOFTWARE AND SET SECURITY = 35ms. BUSBAR 1 | BUSBAR 2 |

1-02) TEST OUTPUT BUSBAR 2 VT ISOLATOR R, ISOLATOR |
SET GT02 TO ‘ON' T0 ENABLE PHASE AND EARTH FAULT [MPEDANCE STARTER TEST OUTPUTS, |
SET GT02 TO 'OFF" (THE DEFAULT) TO ENABLE CARRIER RECEIVE AND CARRIER SEND TEST OUTPUTS. — |

@

1-03) INSTANTANEOLS, TRIP PARA R FUNCTION TION TELEPROTECTION BUS STRIP |
SET GT03 TO 'OFF' (THE DEFAULT) FOR PARALLEL OPTION WHICH ALLONS EITHER FUNCTION,DIFFERENTIAL OR DISTANCE (Z1 OR Z2 AIDED), M 7 |
TO INITIATE THE TRIP (INCREASED DEPENDABILITY). |
WITH GTO3 SET 'ON, THE SERIES OPTION IS CHOSEN WHICH REQUIRES BOTH FUNCTIONS TO OPERATE TO INITIATE AN INSTANTANEOUS TRIP (INCREASED SECURITY). C I
GT—04) NOT USED CLOSE - RN B L L L L LT I

8 TRIP M ! '
GT-05) NOT USED ] D—I—. EEE TE FEEEY SEETPTETTEREEE PRI TETEETPEEEEFTEET TEEY CEEETTEN EXT H :
GT-06) PARALLEL FEEDER DISTANCE-TQ-FAULT COMPENSATION SELECTION VT JB IRIP B/U -.(--- -------‘---..--------- - [ — ----(------.------- BZ E |
SET GTO6 TO 'OFF (THE DEFAULT) FOR NO PARALLEL FEEDER DISTANCE TO FAULT COMPENSATION (FAULT LOCATOR ACCURACY). nyd A A A : |
SET GTO6 TO 'ON'FOR DTF FAULT LOCATOR COMPENSATION FOR PARALLEL FEEDERS (DOUBLE CIRCUIT FEEDERS). = A : x| ¢ |

T-07) UNDERVOLTAGE OVERLOAD TRIP OR OVERVOLTAGE TRIP FUNCTION TION I : | E : |
THE U/V OVERLOAD TRIP FUNCTION (THE DEFAULT) MAY BE REPLACED WITH THE ‘OVLD' TRIP FUNCTION (SET GTO7 TO ‘ON'FOR OVLD TRIP) IF THE SOLE CRITERIA IS CURRENT. R : re-- NS : b
A SETTABLE TIMER FUNCTION, TSI4, IS USED FOR THE TIMING OF THE OVERLOAD (OVLD) TRIP FUNCTION, TS14 WILL DELAY THE OVERLOAD TRIP OUTPUT A Y : ON ——18 : !
AND [S SETTABLE IN THE PST SOFTWARE.TS14 IS IN SERIES WITH THE OVLD FUNCTION TIMER T OUTPUT (i.e. THE TIMERS ARE ADATIVE). IF TS14 IS SET TO ‘OFF, : V BFIS ! |
THE OVLD TRIP AND THE U/V OVLD ARE BLOCKED BUT THE OVLD ALARM WOULD REMAIN FUNCTIONAL (i.e, THE OVLD ALARM OUTPUT 1S TAKEN OFF BEFORE TS14 AND THE Pl REDBTO: % : |
OVLD ALARM WOULD OPERATE AFTER OVLD FUNCTION TIME TIMEOUT). : : REF61S : |
NOTE THAT THE U/V FUNCTION TIMER RUNS CONCURRENTLY WITH THE OVLD TRIP OUTPUT FOR THE U/V TRIP OUTPUT. Py [5or/5167-161-2, 46 6TN-1,67-2  6TNIE (60 : —|

T-08) BROKEN CONDUCTOR TRIP OR ALARM FUNCTION TION TR ' — |
THE BROKEN CONDUCTOR ALARM FUNCTION (THE DEFAULT) MAY BE REPLACED WITH THE BROKEN CONDUCTOR TRIP FUNCTION P2 P k——  repetc |
(SET GTO8 TO ‘ON'FOR BC TRIP) IF THE CONNECTED POWER PARAMETERS ALLOW IT. ) 4 19 -m [
GT-09) RESERVED 25 | e
GT-10) NOT USED |

T-1) P AGREEMENT FUNCTION TION O ATOR |
THE POLE DISAGREEMENT FUNCTION (PD) INCLUDES BOTH BREAKER AUXILIARY CONTACT ANALYSIS (TRADITIONAL METHOD) AND A CURRENT BASED FUNCTIONALITY. |
THEY ARE INDEPENDANT OF EACH OTHER. |
THE CURRENT BASED OPTION CAN BE SET FOR CONTINUOUS MONITORING OR FOR A PERIOD OF 200ms AFTER THE BREAKER CHANGES STATE (CurrSel='CB OPEN MONITOR' IS THE N i
SETTING FOR THE 200ms OPTION - [NITIATED VIA CLOSE OR 3 POLE TRIP COMMANDS). ? [
IF THE CURRENT BASED OPTION IS USED, THEN [T IS RECOMMENDED TO CHOOSE THE 200ms OPTION, AS OPPOSED TO THE CONTINUOUS OPTION,AS IT IS MORE SECURE. [
IF THE CURRENT BASED OPTION IS NOT REQUIRED (RECOMMENDED), SET THE ‘Curr Sel’ TO 'OFF'(THE DEFAULT). v TRIP TEST F
FUNCTIONALITY HAS BEEN ADDED TO THE TRADITIONAL METHOD OF PD AND THUS THERE IS AN OPTION TO HAVE [T SUPERVISED BY USING THE BROKEN CONDUCTOR ‘START’ 66 kv FEEDER 4 EUSHQUTTON |
FUNCTIONAL ITY AND BROKEN CONDUCTOR FUNCTION CURRENT SETTINGS. THIS IS STILL INDEPENDANT OF THE SOLELY CURRENT BASED OPTION IN THE PREVIOUS PARAGRAPH. i
SET GT11 TO ‘ON' (THE DEFAULT) FOR TRADITIONAL POLE DISAGREEMENT FUNCTIONALITY (i.e.BREAKER AUXILIARY CONTACT ANALYSIS), ¢ TRANSOUCER | ARC_ON/OFF : !

b1 SET GT11 TO "OFF’ TO ENABLE A COMBINATION THAT USES BREAKER AUXILIARY CONTACTS AND THE BROKEN CONDUCTOR START FUNCTIONALITY. — |
THIS EXTRA FUNCTIONALITY HAS BEEN ADDED TO ENHANCE SECURITY OF THE SCHEME (i.e.PD WITH BCondStart WOULD NOT OPERATE FOR A FAULTY ! i
BREAKER AUXILIARY CONTACT ONLY)BUT WITH DECREASED DEPENDABILITY (i.e. THE LINE MUST BE ENERGISED, CONNECTED AND POSSIBLY LOADED BEFORE A PD COULD OPERATEI. L v |
GT-12) ZONE 2 AUTORECLOSE INITIATE FUNCTION SELECTION mmmmmm——nLsR !
FOR SELECTION OF IMPEDANCE ZONE 2 AUTORECLOSE INITIATION (Z2 ARC INITIATE),SET GT12 TO ‘ON'.SET GT12 TO 'OFF'(THE DEFAULT)FOR NO ZONE 2 ARC INITIATE. G|

T-13) FAULT AND TRIP COUNTER RESET 1 verog 1 !
GT13 DEFAULT = ‘OFF'.SET GATE ‘ON' THEN 'OFF’ WHEN REPLACING THE HV BREAKER. VSR !

T-18) TRIP CIRCUIT SUPERVISION CLOSE BLOCKING - '
SET GT18 TO ‘ON' IN ‘PARAMETER SETTING/MONOTORING' FOR ANY TCS FAIL (FROM MAIN OR BACK-UP TRIP COIL CIRCUITS) TO BLOCK A CLOSE. NOTE: VSR-1 & 2 NOT IN USE [ |
TCS FAIL WILL NOT BLOCK A CLOSE IF GT18 IS SET ‘OFF' UNLESS BOTH MAIN AND BACK-UP TRIP CIRCUITS HAVE FAILED. THE DEFAULT SETTING IS GT18="OFF", |
A PNH AND A CBNH ALARM WILL BE ISSUED FOR A TCS FAIL, IRRESPECTIVE OF THE GT18 STATE. ,

LEGEND LEGEND !
T DISTANCE_PROTECTION FUNCTION X CROSS TRIP_AUXILIARY i
5 SYNCHRONISM-CHECK FUNCTION R DIRECTIONAL |
REF615: BACK-UP RELAY SETTINGS AN 7 UNDERVOL TAGE_FUNCTION DEFINITE TINE |
2 DIRECTIONAL OVERPOWER FUNCTION TR DIRECT TRANSFER TRIP RECIEVE [
(B CLOSE CONTROL LOGIC (26 EGATIVE SEQUENCE_OVERCURRENT/ BROKEN COND FUNCTIONS TS DIRECT TRANSFER TRIP SEND [
THE BACK-UP RELAY HAS BEEN MASKED AND THE SCHEME WIRED TO ENABLE BREAKER CONTROL WHEN THE TNS SWITCH IS SET TO 'MAIN ON TEST'(AND BACK-UP ON TEST), 50BF BREAKER FAIL FUNCTION GPS GLOBAL POSITIONING SYSTEM o
THE CLOSE PULSE CAN BE [SOLATED IF REQUIRED BY LINK A ON THE TERMINAL STRIP AS THE BACK-UP RELAY DOES NOT OFFER SYNCH-CHECK. 50N INSTANTANEOUS EARTHFAULT FUNCTION GSM GPS TIME SYNCHRONISATION MODULE !
THE DEFAULT LINK A POSITION IS ‘OPEN'. 50/51 INSTANTANEOUS OR TIME_DELAY OVERCURRENT FUNCTION Locw LINE DATA COMMUNICATION MODULE g
50P/51 | NON-DIR [NSTANTANEOUS OVERCURRENT FUNCTION (TELEPROTECTION AND DIFFERENTIAL COMMUNICATION) =
THEBACRUF BEEAY-15-ALSD HASKED FOR SUPERVISORY NP3 AND HARDWIRED REMOTE BREAKER CONTROL (VIA MAIN ON TEST AND SIS SELECTION) 5 AC_INVERSE TILE O/C FLMCYION LS8 LEAST SIGRIFICANT BIT 2|
- 52PD POLE_DISAGREEMENT PROTECTION FUNCTION WSB MOST SIGNIFICANT B 2
BREAKER FAIL LOGIC (SIBF) 5 OVERVOLTAGE_FUNCTION FUNCTION OEM OPTICAL ETHERNET MODULE & |
THE FUNCTION IS ONLY ENABLED WHEN THE TNS SWITCH IS SET TO 'MAIN ON TEST' (AND BACK-UP ON TEST). THERE IS NO TELEPROTECTION LINKED TO THIS OUTPUT AND 6 FUSE_FAILURE FUNCTION bCME0o | CONF IGURATION, PARAMETER SETTING & DISTURBANCE [
THE BREAKER FAIL OUTPUT IS ALSO ISOLATED VIA THE BFIS SWITCH. THE BF TRIP PULSE OUTPUT IS SET TO 200ms. 67-1 DIR_OVERCURRENT [DMT OR DT FUNCTION HANDL ING_ENGINEERING TOOL PACKAGE FOR ABB RELION SERIES] bl
AITORECLOSE (DARRECITSN 67-2 D[R HIGHSET OVERCURRENT FUNCTION S PARAMETER SETTING TOOL WITHIN PCGO0O o |
THE RELAY INCLUDES ARC FUNCTIONALITY. THE FUNCTION S MASKED SUCH THAT IT IS ENABLED WHEN THE TNS SWITCH IS SET TO 'MAIN ON TEST' (AND BACK-UP ON TEST). ]| uREL cﬁg?{”fﬁg#;rﬁﬂ O DL FUNCTION e O I A o T PA B °,
HOWEVER, DUE TO LIMITATIONS, BACK-UP RELAY INTERNAL ARC ON/OFF 1S NOT SELECTABLE VIA SUPERVISORY OR FROM THE OPERATOR PANEL. THE FUNCTION CAN BE SET o I TARTAtT T B RS T R T e «l
ON/OFF VIA EITHER ALTERNATIVE SETTING SELECTION OR MANUALY AND SHOULD ONLY BE USED IN LONG TERM EMERGENCIES. : PRERSHING TORCTION = TRIE TIRCUIT STV ISTON RONTTORT I
NOTE THAT THE FUNCTION IS AUTOMATICALLY INHIBITED FOR A MANUAL CLOSE. . : . RIEC — |
AUTO_RECLOSE_FUNCTION EST_POIN o
2ND HARMONIC INRUSH DETECTION FUNCTJONALITY I LINE DIFFERENTIAL PROTECTION FUNCTION RIP B/U| TRIP BACKUP CIRCUIT BREAKER COIL oy
THE INRUSH DETECTION FUNCTION, INRPHARI, IS MASKED TO BLOCK THE FOLLOWING FUNCTIONS WHEN OPERATED: X AUXIL [ARY RIP M RIP_MAIN CIRCUIT BREAKER COIL @ |
DIR.OCI (67-1(1)), DIR HighSetOC (67-2), HonDir InstOC (50P/51), AND 1S MASKED TO ENABLE THE DIR.OC2 (67-1(2)) FUNCTION'S MULTIPLIER. BCD BINARY CODED DECIWAL VSR VOLTAGE_SELECTION RELAY |
(B CLOSED MULTIPLIER (TPGAPCI GENERIC TIMER, DEFAULT TIME = 500ms): B BUSTONE Si
TP GAPCI [S MASKED TO THE FOLLOWING FUNCTIONS TO ENABLE THE MULTIPLIER WHEN THE BREAKER CLOSES IF REQUIRED: 2
DIR HighSetOC (67-2), NonDIR [nstOC (50P/51), SEF DIR EF2 (67TN-1), DEF HighSet (67N-2), NonDIR_InstEF (5IN-2), NegSeq.OC1/2 (46(1/2)). =
THERMAL OVERLOAD (ThermQVLD (49F)) e ] __ = :
THE FUNCTION HAS BEEN MASKED FOR INDICATION AND NOT TRIP PURPOSES. HOWEVER, THE BLOCK BREAKER CLOSE FOR TEMPERATURE EXCEED HAS BEEN MASKED. aperownornce || T T PROTECTION SOHEE PORAGED. 77 | EET i
TO CIRCUMVENT THE BLOCK CLOSE FUNCTIONALITY,SET THE RECLOSE TEMPERATURE TO MAXIMUM OR SET THE FUNCTION OFF. Eﬂfﬁc!gr\n?giﬁjsﬂ ey RLVISION OESCRIPTION or |omo | aum oare PROJECT MABER o |
ROKEN CONDUCTOR ((46PD) OVERVOLTAGE 3PH O/V (53)), UNDERVOLTACE 3PH U/V (27), PosSeq-U/V (4TU), NegSeq-0/V (47 A=COM TeL 27 0219507500 |
THESE FUNCTIONS HAVE BEEN MASKED FOR ALARMING PURPOSES ONLY. HOWEVER, THE OPERATION OF THE FUNCTIONS WOLLD INHIBIT THE INTERNAL ARC FUNCTION (ENABLED VIA TNS OFF NORMAL). R o 1955/006628/07 @ €skom 5
Distribution ol
ISHEET 9| BACK-UP DC KEY DIAGRAM [SHEET 19| PROTECTION REFERENCE DIAGRAM [PROGECT APPROVEO] OESION APPROVED | BL OU'ATER SUBSTAT ION w :
— [SHEET 8 | TELEPROTECTION DC KEY DAIGRAM [SHEET 18 [ DISTURBANCE RECORDER KEY DIAG. C.KING A.CRAIB -
[SHEET 7 MAIN DC KEY DIACRAM ISHEET 1T SUPERVISORY ALARMS KEY DIAGRAM DATE 31/10/2011]0TE 13 0 66 kv FEEDER 4 u- I
SHEET 6 MAIN DC KEY DIAGRAM SHEET 16 | SUPERVISORY STATUS & CONTROL KEY DIAG[SHEET 26 | BREAKER REFERENCE DIAGRAM W!!('Eéﬁ CRED ‘2') :
SHEET 5 | VT SUPPLY KEY DIAGRAM sueeT 15 | REA & KEY T 25 | JUNCTION BOX CABLING DIAGRAM J.MOSTERT |N. MATHONS ] o |
M SHEET 4 AC KEY DIAGRAM SHEET 14 | SPRING REWIND & AC KEY DIAGRAM [SHEET 24 | PANEL CABLING DIACRAM DATEZ-OZIOLZOF DATE 132::210 Loclc DIAGRA" é |
[SHEET 3 SINGLE LINE DIAGRAM [SHEET 13 | INDICATION DC KEY DIAGRAM SHEET 23 | PANEL CABLING DIAGRAM 7 7 'ORAWN BY ORARN BY =
SHEET 2 | LOGIC DIAGRAM ISHEET 12 | CLOSE OC KEY DIAGRAM [SHEET 22 | PANEL CABLING DIAGRAM T/ AvS C. CANNON KT e SHEET snach Revision x|
IS/EET 1| PANEL EQUIPMENT LAYOUT [SHEET 11| BACK-UP DC KEY DIAGRAM SHEET 21| PROTECTION REFERENCE DIAGRAM i oate 01/05/201 ] oare =
SHEET 0 COVER SHEET SHEET 10 H;::[-;:mm[ :‘V"DIM;RAII (SHEET 20 | PROTECTION REFERENCE D]AGRAM REV AUTHI DATE REVISION 10 MASTER Br |cukoISCALE D 'c 72 70 64 02 00 ‘é’ :
1 | 2 | 3 | 4 | 5 | 6 | 7 [ 8 | CeveesTafol T T T T T T Toofu [usfasal T T T Toof T T T23[2als] T [8] T T ] PANEL TYPE DESIGNATION 4FZD-3920 2, ayL |




—
_—
— ~
« o«
< <
] @
2 2
B 2 3 B
>
= z
©
38 8
—
_—
@
o
-
<
-
o
4] p—
-
«
CEw
L8N
2ol
a2
D =a3
>3 D
= x .
2 O
cwax
»ne oS

| 33

SEE SHEET 4

SEE SHEET 4

SEE SHEET 4

SEE SHEET 4

SEE SHEET 4
m

|

[ 33

66 kV BUSBAR 2 ISOLATOR
66kV CIRCUIT BREAKER
Pl
/1600
/1600
/1600
BACK-UP PROTECTION
/1600
TURNS RATIO 1/1600
/1600
66 kV LINE ISOLATOR -
R W
66 kv FEEDER 4
| -

&

DRG. 0.54/257
THREE POLE
ABB
SEE 1HYB902173-3
CORE 1
MAIN PROTECTION
TURNS RATIO 1
USE 1/400
CORE 2
MAIN BUS ZONE
TURNS RATIO 1
USE 1/500
CORE 3
CHECK BUS ZONE
TURNS RATIO 1
USE 1/500
CORE 4
TURNS RATIO 1
USE 1/400
CORE 5
METERING
(NOT IN USE)
CORE 6
METERING
TURNS RATIO 1
USE 1/400
SOUTH WALES
DRG. 0.54/257

SOUTH WALES

66 kV BUSBAR 1 VT

SEE SHEET 5
(BUS VOLTS)
66 kV BUSBAR 2 VT
SEE SHEET 5
(BUS VOLTS)

SHEET 26 | BREAKER REFERENCE DIAGRAM
SHEET 25 | JUNCTION BOX CABLING DIAGRAM
SHEET 24 | PANEL CABLING DIAGRAM

SHEET 23 | PANEL CABLING DIAGRAM

SHEET 22 | PANEL CABLING DIAGRAM

[SHEET 21 | PROTECTION REFERENCE DIAGRAM
SHEET 20 | PROTECTION REFERENCE DIAGRAM

=

[ |
T I.z(o)

POST TYPE CT SEE DRG.0.54/632 |

w (™)

] g £ 2 8 % o €T 19| proTECT °

=2 = 3 S = 2 JON REFERENCE DIAGRAN
g £ a 8 = & SHEET 15| DISTURBANCE RECORDER KEY DIAG. | &
SHEET 17_| SUPERVISORY ALARWS KEY O1AGRAM|
S#EET 16| swimnsonr siats & cown 1 o
J SHEET 15 | ReA & uE XY oiGRa|
SHEET 14| SPRING REWIND & AC KeY Dlacrau]| &
SHEET 13| [NDICATION OC KEY DIAGRAN _
[SHEET 12| CLOSE 0C KEY DIAGRAM ~
— [SHEET 11 | BACK-UP OC KEY DIAGRAM w
[SHEET 10 | BACK-UP OC KEY DIAGRAM o

[SHEET 9| BACK-UP 0C KEY DIAGRAM

S/EET 8| TELEPROTECTION 0C KEY DATGRAM | ™
[SHEET 7| WAIN 0C KEY DIAGRAN —
K [SHEET 6| WAIN OC KEY DIAGRAM L
ISHEET 5 VT SUPPLY KEY DIACRAM ‘:}:’

[SHEET 4 AC KEY DIAGRAM
ISHEET 3 SINGLE LINE DIAGRAM
SHEET 2 | LOGIC DIAGRAM

—
[SHEET 1| PANEL EQUIPMENT LAYOUT
SHEET 0 | COVER SHEET
— F| AR
1| 66hV BREAKER REPLACED. pis | ur | uw | 28/03/2015
T OPFICE 0 | FIRST [SSUE. PROTECTION SCHEME UPGRADED. 77 1 ABTA
ACE, SOUTH GATE

TYGER WATERFRONT
L — M CARL CRONIE DRWE REV REVISION DESCRIPT ION sr | cuso ath oate PROJECT NMBER
L TEL: +27 (0)21 950 7500
FAX: +27 (0)21 950 7502
REG. No. 1966/006628/07 @ €sko| N
e BLOUNATER SUBSTATION
[FROJECT APPROVED] OESION APPROVED

— C.KING A.CRAIB
DATEBI‘IOEZOII 0ATE 13‘;;210 66 kv FEEDER ‘

J. MOSTERT N. MATHONS |

Y n.r:z'o(lo‘zor 0ATE 13z::z1o SIMLE l."‘ DIAGRA"

ORAWN BY ORARN BY
AvS C. CANNON SET mueER SHEET MABER REVISION

oare /0-520 oate 26/02/10
REV AUTHl DATE REVISION TO MASTER BY |CHKD SCA(:.‘E e I D-'c-7270 64 03 OI
|_ 1 I | 3 | 4 | 5 [ 6 [ 7 [ 8 | Gl T T T T T T Toful Tolel TT T Tol T T [oslealos] T T2l T 1] PANEL TYPE DESIGNATION 4FZD-3320 .2, ay |

NN
NN

MASTER TRACING FILED UNDER D-DT-15007

—
-




TERMINAL DESCRIPTION
CT SUPPLY TO

|
|
! |
| T | CURRENT TRANSFORMER 66 kv FEEDER 4 STATISTICAL |
: A ~ METERING MODULE |
! " CTJB | CURRENT TRANSFORMER JUNCTION BOX SEE D-WC-7270-24 SHT 7 |
° r 1 |
I o ' - = RP | RELAY PANEL TERMINAL !
I - |
| —_ g: X115 A5 |
: i T 2 g ¥ — |
| I < ~N ti': N Q NDYQ I
| i e 2 s® 2 So 285w '
| 8| =i N D 2=32 2x3a ENEE: l
| 3 g 28" 258 zy88 2588 0 B
| Sw w9 Ywd e I
| N . J 8 = elwe wluwe wIuc prin I
b= b= | >4 H
| —_ ! S [ I
1 < = i |
! i N || ! £ W |
| -'I 2 S I
| HEah A NENRNNNRIAN AORoh MLAON fuk o o o o S g 2 I
: ¢ 5 o5 S T S [ A G h M. MOV - A :
<
w
: M g g & 3 #33g g g § § g : & = ¢
| =S I [ I EUSS— - = 2 2 q = = = 1 F -~ = o S '
= - oI S
! e A= A= a ® i 9 |
| gds Qs Y= N 5 '
mmmmmmmss==sss==== = = & F I I o [
T A AN VAR Lot b ey = & P o) = | I
| N = = = N.c-’- = i I
: N - . - HO O On b,y O= B b :
%) — m Pun I~ -
| o 1= - [=TJ=T3 - |
| b B = D
: : |
! X5 l:l : n y n 2 hv. 9 '
| — ghe Ug g ¢ bg |
| ~NaAS AN <+ do do do |
| ) 22 P |
| & _ - :
! £
| E |
! |
! |
! |
| of o = v A g = b | !
! ad 3 & 3 |
| 5 5 =
. A 7 7 = g g = & '
| o -— — - - I
| F ad ¥ O 0O o o @ o o q 0 g ¥ » 20 o o § ¥ O ’ N =0 9 o g ¥ » Fi
| / N I
! |
! |
— = o o ol o o !
| ) (| e b | | R | |
| R 4 d - a 3 s 2 4 g g g = I d 4 = B [ o o s N |
| - I
95, O O3 599 on oo 507 07 O 50N O On 505 Oz O '
| oyn v n [+ Q S0 N o “a = = O 5 — — —
: . 5 0% 93 502 92 99 597 92 92 S9¥ 9% W 59E 92 7 S99 O 592 92 92 503 95 93 597 9% 2 S5¥8 (2 f2 S92 92 92 59 9% 9% . |
| LJ I
| o |
A
| — o e - — | | - | -~ — | | ~~ | o~~~ —— == 5
! ® L - — L — | | v
0N x -
|
| H & I
| Z I
| = 2 I
| w o = =z — |
o = = = fred
! e 3 5 = g = » :
[ wg =L S~ — %) —
| w 3 o=8 —o o &= z = &= 21
=13 w=S w e = E]u g o
I 2w -~23% ~388 ~3588 «%3% §-3 .258 g
S 8 EElu wo = wNE 2 W = -t 223 o
| = o=Swn S8xy S8 TSy ‘ﬁ':Ja"'H Bl o >
| J zZ w o==5 Sa33Y 82338 SZ34 S2cs Soxsy = |
: 2 w O cEE= oEEe E :
=1
| =3 |
[ 5508 ' N
= g
! 8523 . S|
| : -
| : :
—
| K 2 o !
™ |
| g g
I o |
| — - ~ |
I zZ o |
| = =3
| NOTE; "; ? :
| = 1 P
I 1. [F THE FEEDER HAS OUTBOARD PRIMARY PLANT BYPASS 2 WATERSIDE PLACE,. 9 FIRST ISSU, PROTECTION SCHEWE WPGRATH I |
|| " Chedaiucrs e SwpTch on-orawinG LHVEL 15 3 e <o s = — 2|
! (LE. THE CT SHORTING OPTION IS TO THEN BE ORDERED AND USED). AECOM TeLsgr 0 307500 — === oo e
| 2. AN EXTERNAL DISTURBANCE RECORDER MAY BE CONNECTED e @ z|
[ HERE IF NO DISTURBANCE RECORDER CT CORE 1S AVAILABLE. e o ggnlb(utomw o
l —{ 3. THE BACK-UP [ED FEATURES AN AUTOMATIC CT SHORT-CIRCUIT e oo T [T e st o | BLOUWATER SUBSTATION =
8 TELEPROTECTION DC KEY DAIGRAM [SHEET 18 | DISTURBANCE RECORDER KEY DIAG. =
| CONNECTOR WHEN THE PLUG-IN UNIT IS WITHDRAWN. reer T T WAIN 0C KET oTAGR eeT 11 SIERVISORY ALARUS EY DTAGRMM CKINC_| A CRAIB 66 kv FEEDER 4 < |
: 4.FOR THE CASE OF DOUBLE CIRCUIT LINES WITH REGARD TO THE SHEET 6 | MAIN DC KEY DIAGRAM [SHEET 16_|| SUPERVISORY STATUS & CONTROL KLY DIAG[SHEET 26| BREAKER REFERENCE DIAGRAM %% 1= :
| FAULT LOCATOR ACCURACY’ THE [NFLUENCE OF THE ZERO_SEQUENCE [SHEET 5 VT SUPPLY KEY DIAGRAM ISHEET 15 REA & KEY T 25 | JUNCTION BOX CABLING DIAGRAM J. MOSTERT |N. MATHONS] E I
| M|  MUTUAL INPEDANCE IS COMPENSATED FOR BY CONSIDERING THE RESIOUAL ST 4| K fer Dl SECT 14| SPRING REVIND & AC KCY DAGRAM[HECT 24 | PIEL CALIN Ol ' o AC KEY DIAGRAM g
| CURRENT ON THE PARALLEL LINE. FOR THIS CASE,USE THESE RELAY CT INPUTS. SEET 3| SNGLE LI Dl SEET 13| NOICATION 0 KEY DI |SCT 23 | PAEL CAR WG DiAGRAM 77 CETET] COME D = |
| ISHEET 2 LOGIC DIAGRAM SHEET 12 | CLOSE OC KEY DIAGRAM SHEET 22 | PANEL CABLING DIAGRAM v
I 5 %g”ﬁggg Igsui% :INTJE[; IEI'NTE%Y (;ENSKSOII4EIF THE TRANSDUCER [SWEET 1| PANEL EQUIPHENT LatouT [SHEET 11| BACK-UP OC KEY DIAGRAM SHEET 21| PROTECTION REFERENCE DIAGRAM ; ; AR RoTll B e Erv 11
| . ISHEET 0 COVER SHEET SHEET 10 | BACK-UP DC KEY DIAGRAM SHEET 20 | PROTECTION REFERENCE DIAGRAM m"EOIES/zou = D- 'c- 72 70 64 04 00 x I
I I I I FEFERERCE DRAN, REV |AUTH]  DATE REVISION TO MASTER By |CHKD|SCALE 2 :
1 2 3 4 5 =
| | 6 | 7 | 8 | CevesTTeT T T T T T T Tooful [oafuel T T T Twol T T [oafoalss] T Jos] T T ] PANEL TYPE DESIGNATION 4FZD-3920 g, ayy |




| T 1 2 ! 33 1 e« 1 s 1 & | 1
4 | s 1 & !  *» 1 8 1 9 1
, | l I L1 s | [ w0 | w2 |1 ] w1 |
B ! 14 1 5 1 1.
: I I 14 | 15 | 16
|
! A F2.3.5 [
: ng___ oo R ol MCB(‘le-SC) F3.1 RED670 l
x1.7 X1.43 A iyapy MO !
: LINE VOLTS cal 093 Lyagy MID ! N
' :r'f(::‘m" B | W en.. oy G2 I i 9 i |
| USE) S ".ﬁ | i ! SYNCHRONIS ING I
I ' ’ 692 | co i i CHECK VOLTAGE !
! o NEUTRAL/BLUE) | ! (NOTE 3 |
| B b a 20 i INOTE 4) |
' ! Alll | '
I i ! |
| !o-c-—l I— : |
| 121 ! DIRECTIONAL EARTH B |
| i i FAULT FUNCTION |
| N : | {INTERNALLY DERIVED) [
: 1. ALL OPTIONS ARE WIRED IN, ONLY THE W2 i :
i OPTIONAL RELAYS NEED TO BE INSERTED o 2 |
i C TO SELECT THE SPECIFIC OPTION. T T !
I 2. RELAY VSR WITH ASSOCIATED W i X130 I:I !
. IRING IS ONLY R |
: WHEN THE MULTIPLE BUSBAR OPTION IS TAKEN. FOUIRED 1 ?Zlg"EgTéggﬁt'I‘EE) :
|
! II\FRETI"I'E) MBULTIPLE BUSBAR OPTION IS NOT TAKEN, THE VT's i VOLTAGE INFUT “
! — E CONNECTED AS FOLLOWS - ! (INTERNALLY DERIVED) !
| MEASUREMENTS - X1.31, X132, X1.33 AND X ! |
| PROTECTION - XL.19, X1.20, X1.21 AND 5 | |
ADD LOOPS FROM X1.19 TO XI. ! B
! D X9 T XZE ) PROTECTION vI | |
| X121 10 X1.29 CIRCUIT : :
! AND X131 T0 X1.39 ! |
| X132 10 Xido |- VEASUREMENTS V1 ! D
| — X1.33 T0 x1.41 4 CIRCUIT ! I
: 3. SELECT THE PREFERED VOLTAGE FOR THE F2.3.3 !o.o._ :
, SYNCHRONISING CHECK OPTION. THE RELAY Fi-24._YT18-8 MCB(VT-BU) i !
| CAN USE THE FOLLOWING VOLTAGES: R-N, £11 i i 12 2A 18 — |
I E W-N, B-N, R-W, W-B, B-R. . :;-c.)—c)-,—o—«B 0 o—O £13 : ul |
: 4. THE IMPEDANCE VOLTS ARE DESIGNATED THE "BUS"VOLTS i P = i"“"‘lR DIRECTIONALITY RED |
AND THE SYNCH CHECK Vi "L INE* £31 i I E32 1 - VOLTAGE [NPUT
| OLTS ARE DESICNATED THE L INE o—am—o-—tZ o | £33 ! 2 '
, VOLTS WITHIN THE ABB RED670 RELAY. '6 A S S £33 1o cm]u] E|
| ] THIS IS 1DENTICAL TO THE DISTRIBUTION STANDARD OF i ' ' : " Vouace eur I
THIS AL TO | ! ! [ VOLTAGE INPUT [
| BUS" VOLTS AND 'L INE* VOLTS, AS DEPICTED ON £31 L O—mm—0-——E32 0—u ' £53 i
| SHEETS 3 AND 5. i4 3! 5 * ES3 | m I
| ! ! ‘0 o8 DIRECTIONALITY BLUE !
: £70 ! | e 57 U VOLTAGE INPUT _:
ootz e e _
: F| 6 suwpers 10 B wiren In BY Eskom IF THE NOTE: S g £12 |
! TRANSDUCER IS FREE ISSUED AND FITTED ON SITE. VSR-1 AND VSR-2 ARE INSTALLED '
! e wore 15z A\D MUST BE REMOVED AND '
| et BRIDGES INSTALLED AS SHOWN F
[
| v RLL _ _ _ _ _ VSR-1 F2.3.1 |
! . - u i ; F4.23 _ VITB- vI- i
! z. 401H R T o T \RP . !_._._._.IBTM MCB(ZVAT M) F3.1 RED6T0 I
I AR X119 ! i ¢ o —— ¢ Ell '3_(-_0.;&0_.. 112 i |
| . o8 o _— — 1.27 3 1 < ,ro—cz @ £112 | X40 !
8 ' 5] ! :
! = ™ ! o P 1 AW /W § E31 L o—am—o-—E13loy | £132 !
o ] ! X1.28 6 5! ' 0—C 4 |
| =43 403H E50 T8 43 i i 3 | 4 E132 IMPEDANCE VT AND :
| 34 i o | \ . £51 - ! . i 152 RUNNING VOLTS G
_ i X121 i 2= Lo—am—0-—ELlo—«_Lo—o PA i INOTE 4)
| © ! 14 3! t |
3 404H £70 i ! 5 f 6 E152
| —0 o ] ' E70 .ETO £70 1 ! | I
I L . i T Ox £70 " i_E172 £172 I
| 1.22 | i X1.30 P2 1! L 4 £172 '
E3N12 | 1 i |
: H 0_2:.0 o £212 [
: X1.31 £33 I : SHEET 26 | BREAKER REFERENCE DIAGRAM :
! i £232 [SHEET 25 | JUNCTION BOX CABLING DIAGRAM
| . | SHEET 24 | PANEL CABLING DIAGRAM !
I X1.32 ! I
! . i i RP [SHEET 23 | PANEL CABLING DIAGRAM |
I — 50 | i poso [SHEET 22 | PANEL CABLING DIAGRAM |
o
| X1.33 i T X2.1 SHEET 21| PROTECTION REFERENCE DIAGRAM :
I I I ISHEET 20 | PROTECTION REFERENCE DIAGRAM
| o E372 | i £312 —D SHEET 19 | PROTECTION REFERENCE DIAGRAM ol
: J X134 : I X2.2 SHEET 18 | DISTURBANCE RECORDER KEY DIAG. % :
___________________ i ISHEET 17 | SUPERVISORY ALARMS KEY DIAGRAM] A
: SEE NOTE 182 S —— = ) [SHEET 16 | SUPERVISORY STATUS & CONTROL KEY DI 2 :
| R ( OPTIONAL ) F212A — X2.3 ISHEET 15 | REA & ME KEY DIAGRAW| L?_, |
! ] R2 - VSR-2 [SHEET 14 | SPRING REWIND & AC KEY DlAGRAM| = |
! | 5 I aDd SHEET 13 | INDICATION DC KEY DIAGRAM |
: R £ | o | e £232A X2.4 SHEET 12_| CLOSE OC KEY DIAGRAM ~ :
x1-23 | * ISHEET 11 BACK-UP DC KEY DIAGRAM
i i : R gg ll:z/ll:lo V VT SUPPLY TO [SHEET 10 | BACK-UP OC KEY DIAGRAM S
: K > = ot £252A See DT serza st T L Crm e
X1.24 | + SHEET 8 TELEPROTECTION OC KEY DAIGRAM
| I ISHEET 7 MAIN DC KEY DIAGRAM I
: E60 o | €51 £372A ISHEET 6 MAIN DC KEY DIAGRAM LI'_J :
! o | ; _ [SHEET 5 | VT SuPPLY keY olacRAM Y
| I . [SHEET 4| AC KEY DIAGRAM v |
I £70 | | 10 RAXG.L SHEET 3 | SINGLE LINE DIAGRAM :
| H
: X1.26 : ! Mg;(.ﬁ._zn MEATSR%ES%EJ'&S T T, 'é :
E412 | eSS SHEET 0 [ COVER SHEET 72
' L X1.35 i L £212 e E2124 2A £213 ! ! FERENCE DoAY ol
| . i ﬁ 3—.40—0_ ! CAPE TOWN OFFICE —————————— =
| £432 i £23 . 1 | 2 * 2 i - "(\CQEERR;}%E[;LACE'SOUTH GATE 0 ] FIRST [SSUE. PROTECTION SCHEME UPGRADEO. 77 | — ? |
| O] E232 H | RFRONT v " |
| TR . —e o | ez, | AZCOM v, | e o 2 £ I I T
| i i X1.40 3 i FAX: +27 (0)21 950 7502 € w |
| gas2 | o i oy £257 i REG. No. 1966/006628/07 skom 2|
I X137 i T ® D" [£2520, i Distribution 5
: | : X1.41 5 * ; i [PROJECT APPROVED] DESION APPROVED BL OU'ATER SUBSTAT ION S :
| " o— 312 | L 312 g £3712 » evon | | %% 66 kv FEEDER 4 =
. bl [ X142 ¥ ' i i
| R | X1.42 * L ! J. MOSTERT |N. MATHONS ] 2
| NOTE 1 NOTEG — T T T T T — et 70/ 107Z0Towre 13712710 | VT SUPPLY KEY DIAGRAM QI
| i DRawN BY DRARN BY x|
7 A/V_S C. CANNON SET MMBER SHEET MABER REVISION : :
oate 01/05/2011) 25.
I 7777777777 1777777| 77777 { I 3 I P . | - - | | | Rev [auth|  oate REVISION TO MASTER 8r |cuko|SCALE R D"C' 72 70 64 05 00 E :
7777777777777777777777777777777777777777777 8 tevets e | 1T 11 [ Tiol s
,,,,,,,,,,,,,,,,,,,,,,,, u] N3] [eliz] Dol T | [23] | s
,,,,,,,,,,,,,,,,,,,,,,, 25 28
ffffffffffffffffffffffffffffff [T Toe[ Tsofst] PANEL TYPE DESIGNATION 4FZD-3920 oo, ay |




|
[
: F2.2.1 F2.2.1 |
MCB(M) MCB(M) [
' 110 V DC SUPPLY FROM
! A K101 o o J1 R i1 0B DC PANEL C_:) DB g1 RP 32 o—s K102 Al
| 4 : 3 X2.17 JaT SEE DRG. 1.03/16481 SHT 3 J21 (X2.18 1 ‘} 2 :
I
! Sl LOOPED TO SHT 14 J21 |
— _—
l RLE _ _ _ _ CT=X |
; i
| BACK-UP P WL kIOl | L ko7 453 |
: RED PHASE CROSS TRIP e ._"°'°"i B /°"°'°"_1 _______ 7 1pos |—KI02 & :
I _We-
| B wan ks | -1 SEE D-WC-7270 SET 160 B
| T (ABB 1HYB302173-3) [
I NORMAL Kig K107 QK107 o0 KIOTA & ot ¥ g [ e con. |8 M8 xjozs °8 K024 R K102 CIRCUIT BREAKER !
: RED PHASE TRIP | ' 3A BACK-UP T X2.19 001 X1.5 X1.6 004 X2.20 MAIN TRIP COIL _|
I ! ! T RLB. _ _._._ TCS-M !
| i i KO 1o yovoc oiXi09 |09 RP kiooa o koo M8 k26 |
! i i 12 13 x2.21 X161 !
RED PHASE TRIP ! ' : i [
| ¢ i ; - i ! ¢
, ! : | 9 220v0C | |
: ! i | i i [
I ! i i ! [ :
— | 1 H 1 b
! RED PHASE i ! i ! i |
| TRIP CIRCUIT SUPERVISION i : | i k107 |
: i o | d |
[ i . . i i
: D i i i i o+ K102 K102 ® D |
| ! i ! b ) !
| | | I
| | i i THREE-POLE BREAKER LEGEND !
| — i : i F4.5.2 1TEM DESCRIPTION — :
I i i ! Z DENSITY MONITOR MAKE TRAFAG
| -
: ' i e B F SPRING REWIND MCB !
I ! i ! NORMAL 107 4 “E‘} ERR MCB T - [
| E WHITE PHASE TRIP t T ™ 38 —9 S3 MOTOR LIMIT SWITCH, SNAP ACTION E |
| i pe/80.07 0 B % e rck-up S12 ON/ OFF_SWITCH (EXIN400518P2) [
I I : i ! I8 R3 RESISTOR (HEATER), 70W I
I i i i AUXILTARY RELAY (ANT[-PUMP) I
I i i | AUXILTARY RELAY (LOW GAS BLOCK) !
| — i ! ! S AUXIL IARY_SWITCH, ROTARY, ABB (EXIN-300762-RD) (52a & 52b) — |
! WHITE PHASE TRIP i 0 ! CLOSING COIL, ABB, 500W |
i ! i 2 TRIP-1 COIL, ABB, 500N |
! i P6/6.08 | : 3 TRIP-2 COIL, ABB, 500W i
I i i | ] SPRING DRIVE_MOTOR, UNIVERSAL, 735W [
| F i i | 3 AUXILTARY RELAY [GAS SUPERVIS[ON ALARM] Fl
I i i ' 4 AUXIL 1ARY RELAY (GAS SUPERVISION BLOCK) !
! ! i ! UCT6 | GLAND TERMINALS '
I i ! : 5 AUXILTARY RELAY [SLS MULTIPLICATION) !
| i ! ! 6 AUXIL TARY RELAY (SLS MULTIPLICATION) |
:_ i : | 7 HEATER UNDER CURRENT/ UNDER TEMPERATURE — |
i N 1 I
: i ! : |
| i ! | |
! ¢ i i i G|
i i i F4.5.3 |
| | ! I
H ] ! |
: ! i i MAIN _ K135 | TP-3 :
| ; !
H |
! MAIN i ; i NORMAL 107 [ |
| ] BLUE PHASE TRIP T T3 [
I i i BACK-UP :
I I : ac SHEET 26 | BREAKER REFERENCE DIAGRAM |
: I : [SHEET 25 | JUNCTION BOX CABLING DIAGRAM |
| H MAIN ! 1 SHEET 24 | PANEL CABLING DIAGRAM |
| BLUE PHASE TRIP ! + 1 [SHEET 23 | PANEL CABLING DIAGRAM |
| ! 15 ! [SHEET 22 | PANEL CABLING DIAGRAM |
| ! P6/80.10 | 1 SHEET 21| PROTECTION REFERENCE DIAGRAM :
| I | 1 ISHEET 20 | PROTECTION REFERENCE DIAGRAM
: I : E SHEET 19 | PROTECTION REFERENCE DIAGRAM : :
! i ! [SHEET 18 | DISTURBANCE RECORDER KEY DIAG. | &
I | : : SHEET 17 | SUPERVISORY ALARMS KEY D]AGRAM! ; :
: ! i i et 16| swehnsoar sats & oo v o |
l ; H [SHEET 15 | REA & ME xev onacRa] o |
: ! i : E [SWEET 14| SPRING RENIND & AC KeY DtAGRu| & |
| [ i 1 F4.5.4 [SHEET 13 | INDICATION DC KEY DIAGRAN - :
I ! i ! [SHEET 12 | CLOSE 0C KEY DIAGRAM ~
| — i i i MAIN K145 P-4 [SHEET 11| BACK-UP OC KEY DIAGRAM w :
I ' i ) [SHEET 10 | BACK-UP DC KEY DIAGRAM o |
: BREAKER FAIL i [ K143 | NORMAL K151 SHEET 5 [ BACK-UP OC KEY DlAGRAM © |
| BUS STRIP/DTTS T O % | 1% 30 [SWEET 8 | TELEPROTECTION OC KEY DAIGRAM |
| ! i BACK-UP [SHEET 7| WAIN OC KEY DIAGRAN —
| I 1 ISHEET 6 MAIN DC KEY DIAGRAM w |
| K | i SHEET 5| VT SUPPLY KEY DIAGRAN 5 |
| i HEET 4 | AC KEY DIAGRAM |
! NOT USED i —~=ro. TSI e are [HEET 3| st Lne ovias !
I i P6/B0.12 18! TYGER WATERFRONT [ssecT 2| Losic olacRam ~ :
| — S it N AECOM T2y (021980 7500 [SHEET 1| PANEL EQUIPMENT LAYOUT S |
! ] N FAX: +27 (0)21 950 7502 [SHEET 0 COVER SHEET ﬂ |
| S b S _REG. No.1966/006628/07 . m o
| b < x| 1 | 66V BREAKER REPLACED. PFS | LF M 28/09/2015 '5 |
| 0| FIRST ISSUE. PROTECTION SCHEME UPGRADED 77 | A &
: CONTINUED ON CONTINUED ON CONTINUED ON REV REVISION DESCRIPTION or Jowo | awm oaTE PROJECT rneCR x |
| L SHEET 7 SHEET 7 SHEET 7 |
! ® E€skom 3
(=]
| A.CRAIB 66 KV FEEDER 4 o
[
I 0ATE 31/10/2011J0ATE 13, 10
J.MOSTERT |N. MATHONS] S |
: M mr:2-0£l0‘20|' 0ATE 13!::210 “AIN Dc KEY DIAGRA" ; |
| / / ORAWN BY ORAWN BY Lol |
| / / A v S c‘ CANNON SET MUMBER SHEET MUMBER REVISION 5 I
| i oare 010572011 oave_26/02/10 - - e
I REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 72 70 64 06 OI é’ :
| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | CeveesTafol T T T T T T Toofuf [usfaal T T T [oo] T T T23[2als] T [8] T T ] PANEL TYPE DESIGNATION 4FZD-3920 2, ayL |




| 1 | 2 | 3 | 4 | 5 | | 7 | 8 | 9 | 10 | 11 12 | 13 | 14 | 15 | 16 l
: CONTINUED FROM CONTINUED FROM CONTINUED FROM
| SHEET 6 SHEET 6 SHEET 6 NOIE:
: = a o 1. CONNECT RELAY PANEL TERMINALS AS REQUIRED FOR
| A 2 2 F3d RED670 g INITIATION OF AUTO RECLOSE.
| : .
i EXT-DTTS i 2. FOR RED670 IMPEDANCE FUNCTION, ZONE 2 INITIATED
! EXTERNAL DIRECT RP ks Ki5) | X81 X8l g L LT AUTO-RECLOSE SET GATE 12 TO 'ON' (DEFAULT = 'OFF).
l INTERTRIP SEND x2.23 5 6] (BLOCKED VIA BF IS OR TPIS SET OFF) 3. THESE OUTPUTS OF THE BACK-UP IED (REF61S) ARE MASKED/
: ! P8/B1.03 | SET TO ‘NON-LATCHED".
l BACK-UP OVERCURRENT """""""'%gglsi xiss R wote 1 RP Kist 157 : BUJE0 PR/A : K102 THREE PHASE TRIP,
| AND EARTH FAULT TRIP ; @ . . BREAKER FAIL INITIATE
| B (HIGH SET) 10 i x2.24 X2.25 i7 Fo/BLOY Bi AND START AUTO RECLOSE
| NOTE 3 i ! . ! NOTE 2
N | |
| 1 . !
! i B PT/NA | BACK-UP 1ED
l BACK-UP OVERCURRENT X110 ! 159 RP notE 1 |RP K161 K161 i K102 THREE PHASE TRIP,
| TRIP (IDMT/DT) 4 x2.26 T BREAKER FAIL INITIATE
I 1 nNoTE 3 i i AND AUTO RECLOSE CANCEL
| ! i ———
' i
I BACK-UP EARTH FAULT X063 notE 1] | e, - T T T T T
: c| TP (out/OT) 5, X228 CROSS TRIP AUXILIARY
i NOTE 3 .- por
|
X [ [ T .
: ...................................
e S . i ~ qer 110 g8 x110 | 02 | EXTERNAL BUSZONE TRIP,
I L . BREAKER FAIL INITIATE
: :3 T2 4, AND NO CLOSE
| D e 3
| F_ RED670
| 3 EXT BZ TRIP __ |
I k101 RP 1654 BIT  BUS ZONE TRIPPING PANEL  BZT 1674  RP yy67 K167 :x31 X31i k02 EXTERNAL BUSZONE TRIP,
: ——1 BuUS ZONE TRIP Y SEE DRG. 1.03/15519 [+ T i§ T ﬁngzgR CI:.%[SLE INITIATE
: SEE D-WC-T270 SET 160 : P3/B1.01 :
(ABB 1HYB902173-3) ! CB-CLS :
: CIRCUIT .M 36 8 %6 MB /OJZ_{‘:B 99 8 99 RP k169 k169 ! X41 X! 02
| £ | BREAKER CLOSED x2.31 (X131 X1.32 X2.32 i1 2
| i P4/B1.01 i
5 e P 14 s N
|
I
I
I
|
! F
I
I
' SEE D-WC-7270 SET 160
, (ABB 1HYB902173-3)
I CIRCUIT ki1 RP MB 9 ulo__ M8 98 J8 98
| @——o0 O L
I BREAKER OPEN %2.33 X1.39 X1.40 ! !
I ! P4/BI1.02 !
| G R2.4 _ _ _ PNH-X1 ! PNH1 !
' PROTECTION NOT K101 | ' a3 K173 | K02
: HEALTHY AUXILIARY 1 @ 9= o=d-0- 115 16
| (R i P4/B1.08 i
| — i i
l i i
| RP : I SHEET 26 | BREAKER REFERENCE DIAGRAM
: SETTING GROUP 2 ® K101 : [SHEET 25 | JUNCTION BOX CABLING DIAGRAN
| H EXTERNAL CONTROL %2.35 SHEET 24| PANEL CABLING DIAGRAM
| [SHEET 23 | PANEL CABLING DIAGRAM
! SHEET 22 | PANEL CABLING DIAGRAM
| SHEET 21 | PROTECTION REFERENCE DIAGRAM
I ISHEET 20 | PROTECTION REFERENCE DIAGRAM
| — SHEET 19 | PROTECTION REFERENCE DIAGRAM
I SHEET 18 | DISTURBANCE RECORDER KEY DIAG.
| [SHEET 17 | SUPERVISORY ALARMS KEY DIAGRAM
: SHEET 16 | SUPERVISORY STATUS & CONTROL KEY DIl
SHEET 15 | REA & ME KEY DIAGRAM|
: J ISHEET 14 SPRING REWIND & AC KEY DIAGRAM
| SHEET 13 INDICATION DC KEY DIAGRAM
I — SHEET 12 | CLOSE DC KEY DIAGRAM
I ISHEET 11 BACK-UP DC KEY DIAGRAM
I SHEET 10 BACK-UP OC KEY DIAGRAM
: ISHEET 9 BACK-UP OC KEY DJACRAM
SHEET 8 TELEPROTECTION OC KEY DAIGRAM
: SETTING GROUP 3 [SHEET 7| MAIN OC KEY DIAGRAN
| EXTERNAL CONTROL [SHEET 6 | MAIN DC KEY DIAGRA
I K ISHEET 5 VT SUPPLY KEY DIACRAM
I ISHEET 4 AC KEY DIAGRAM
I ISHEET 3 SINGLE LINE DIAGRAM
| IEZ-A._._._.ENH.‘ZlI [sveeT 2| LoGIC DIAGRAM
: BACK-UP PROTECTION K179 . . K102 gg :, :AO»VQE: :;:;:um LAYOUT
FAIL-SELF CHECK 0-0-| I—-D-O-‘—.
| 12 10 | AN
| T T T T T T T T ] 66kV BREAKER REPLACED. s | LF | Ju ] 28092005
BACK-UP PROTECTION SV BREAKERREPLACED. ____ —
: VT FUSE FAIL CAPE TOWN »;[)L;?E,Esoumem 0| FIRST ISSUE. PROTECTION SCHEME UPCRADED. / / 1 34874
: ) A-‘ ‘ 'M zﬂfggnﬁgi?v? hd REVISION OLICRIPTION or Jowo | aum 0aTE PROJECT NNBER
| T 27 st 530 503 € ki
| REG. No. 1966/006628/07 s om
OC FAIL
| — TR | CKING | A.CRAIB
I MAIN PROTECTION k181 1 X1 Z X1l | K102 @ narr:BIPOGZOII oate né;;w 66 kv FEEDER 4
: MAIN [ED POWER SUPPLY 4 5! J.MOSTERT |N. MATHONS]
[ J o~ . .
: M g mr:2-0£l0‘20|' OATE 13!::210 “AIN Dc KEY DIAGRA"
: CONTINUED ON CONTINUED ON ; ; s | comon BPRe E e E
| i ae 01/05/2011] oare 25.10
SHEET 8 SHEET 8 - -
| REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 72 70 64 07 OI
I 1 | 2 | 3 | 4 | 5 | | 7 | 8 | CeevessTafeT T T T T T T Toful [ishel | Iis] 1 | Teafoaf2s] | Tos] | | ] PANEL TYPE DESIGNATION 4FZD-3920 3= A |
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| 1 | 2 | 3 | 4 | 5 6 | 7 | 8 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16 l
|
[
: CONTINUED FROM CONTINUED FROM [
| SHEET T SHEET 7 :
I A 5 g Al
| > b :
I
I . [
! v ~i I
[ OC FAIL MAIN @l fo-c-D—-o-cf S Y — |
! 2 Y 0] I
I NOTE 1 I
I NOT IN USE [
! B RL7 PS B
[
: K101 - - K102 i
i 116 118 [
| —_ !
l " 48v 0C " |
| » 30 h
I c 17 :
I ¢
I
I I
| POWER LINE CARRIER OR NSD570 EXTERNAL TELEPROTECTION OR SIMILAR ITEM !
: NOT IN USE |
I I
[
: F4.13 Fa.13 [
| TPIS PIS :
I
| D o o X21 INTERNAL COMMUNICATION/TELEPROTECTION (OPTIONAL) ~ wores [0
| k201 I B% K202 [
I 1A ON__K205 K204 _ON 1B :
l 3A 3B . X21 PORT_PLUG ADAPTOR F3.1 _ _ _ _ _._._. _ _ RED6IO |
I i R ! : | X312 Loown P3t:2 1R
l ! PERM_INT REC i i ! i o i [
| PERMISSIVE INTERTRIP @25 R RP  gg09 ! XT2 X712 204 i /\ /\ ! i ”\ i i l
| RECEIVED X3.3 X3.4 19 10! [ 10+ rO1 "3 sH GROUND ! ; |O1 i i :
I E ! PT/BI-13 i i | 90— —09 !]_ TXD B TRANSMIT 1 ;| 09| ; i|E
! ! i i 20~ 02 1] TXD A TRANSMIT Li | |02 i i |
! DTTR i I 100=—— —O010 CONTROL B [ o10 i |
: DIRECT INTERTRIP RECEIVED P R RP ko1 | XT2 X12| K204 i | 304 o3 |1 T ControL 4 ‘I:! i |03 ! i [
| — X35 X3.6 ™ 21 i [110=— —O11 !:|_ RXD B RECIEVE _I:! i| onl I
i ! P7/B1-14 i i 404 to4 | ! " Rxp A RECIEVE Li ;|04 | oxa i [
| ! i i 120 O12| !:|_ NOT USED _I:! i|_©1 | - FEMALE D-15| |
| - - :x7z CG SIGNAL 1 i 50+ o5 : NOT USED iilos i | MicRO PLUG | :
I K205 K213 K204 i 30— 013 | 7 SIGNAL TIMINGB i ; | o013 ! i
[ | CARRIER GUARD SIGNAL ON ¢ ] B 3 70 i | 6o o6 1 1 SicNaL TIMING A ‘I:! | o6 ! i]e
| ! P7/BI-15 i i [140=— —O014| ! NOT USED [ U i |
! | i i | 104 ro7 !:I- NOT USED -I:! i o1 ! i [
| i DEF_RX i i [150— —o015| ! NOT USED i ;| o ! i |
| DIRECTIONAL EARTH - P A Rg RP  go15 i X12 X712 K204 i 80~ rO8 ) | 3~ GROUND/ COMMON i ; |O8 ! i [
FAULT RECEIVED X3.9 X3.10 :15 6i i \J \/ ! RETURN i J :_ i _:
! LT PI/BI-16 | i MALE | FEMALE MALE D-15 L i N
| 0-15 PLUG ! D-15 PLUG_ _ _ _| MICRO PLUG ; : I i | CRouND ! [
| P i | SELECTION | [
l G 0.22mm? , ALUMINIUM SHIELD, 6-pair, MYLAR CABLE i I | COMECTOR ¢ !
: (MAXIMUM LENGTH 100 METRES) i ' i |
[Iealionientiontionhs ; I
1 N X S RED670 o
| i !
X X62 RP RP
' —|  PERMISSIVE INTERTRIP SEND —Xall o k201 g |
: PG/BO-ZI 13 [ X3.11 X3.12 |
| |
: | DTTS | K219 RP RP K204 SHEET 26 | BREAKER REFERENCE DIAGRAM :
| ot meeeie sew | . g ) FIBRE INTERNAL COMMUNICATION /TELEPROTECTION e Do oo |
I ! PG/BO—ZZ 1’ I X313 xau x:T ;; PANEL CABLING DIAGRAM :
: : : AND/ OR DlFFERENTlAL (OPT'ONAL) NOTE 3 [SHEET 22 | PANEL CABLING DIAGRAM |
| DIRECTIONAL EARTH K205 X62  JDEF.TX X62' gpo) RE ¥ K204 SHEET 21| PROTECTION REFEREACE DIAGRAN |
| FAULT SEND P6/B0-23 16| X3.15 X3.16 SHEET 20| PROTECTION REFERENCE DUAGRM | :
: I F3-l____BE9510 F3‘l - BEQGIO SHEET 19 | PROTECTION REFERENCE DIAGRAM = |
| ! | R T P CoCome e ot 1 oo o i |
i I i ST
: NOT USED : PS/B(-)::TS: FIBRE RX . s FIBRE FIBRE RX s p FIBRE : [SHEET 16| SUPERVISORY STATUS & CONTROL KEY 01 5 :
Ut At S [t [ I i ISHEET 15 | REA & ME KEY DIAGRAM| Loy |
I J CONNECT TO PATCH PANEL FIBRE TX | L CONNECT TO PATCH PANEL FIBRE TX Lo oo o] & |
I .88 i B i
| [ MAIN i MAIN SHEET 13| (NDICATION OC KEY DIAGRM - |
| j b p s [SHEET 12| CLOSE 0C KEY DIAGRAM ~ |
| |
| — T T T e [SHEET 11| BACK-UP OC KEY DIAGRAM w :
I [SHEET 10 | BACK-UP OC KEY DIAGRAM o
| SHEET 5 | BACK-UP 0C KEY DIAGRAM :
: svect 8| teLeemorecion oc keY oatce | % |
| [SHEET 7| MAIN DC KEY DIAGRAM — |
ISHEET 6 MAIN DC KEY DIAGRAM w |
: K SHEET 5| VT SUPPLY KEY DIAGRAN -
| SHEET 4| AC KeY OIAGRAM v :
| ISHEET 3 SINGLE LINE DIAGRAM
| [SHEET 2 [ LOGIC DIAGRAM ~ |
: — SHEET || PANEL EQUIPMENT LAYOUT =4 :
un
| NOTE: [SeET 0 covin SHEET - =
| 1. THE 110/48 VOLT DC/DC CONVERTER 1S OPTIONAL. THE 1] SECOND TELEPROTECTION CARD ADDED O J 834 ] B ] 21/01/2019 = :
: SUBSTATION 48 VOLT DC SUPPLY CAN BE USED IF AVAILABLE. CAPETOWNOFFICE - +re | F1%ST TSSlE_PROTECTION SOVEE WPoRaged 77 | I &
| L 2.NO GROUND - LEAVE CONNECTOR WITHOUT ANY CONNECTION =COM EX‘ZET;!QNTJEERSWET REV REVISION DESCRIPTION or Jowo | awm oare PROJECT rneCR @ :
| DIRECT GROUND - CONNECT PIN 2 DIRECTLY TO EARTH A- TEL: +27 (0)21 950 7500 = |
! SOFT GROUND - CONNECT PIN 1T0 PIN 2 wsam, | @ Eskom 2|
| 3.SET GATE 1 IN SETTINGS TO 'ON° TO ENABLE INTERNAL COMMUNICATION/ TELEPROTECTION Distribution al
: FAIL LOGIC ('ON' IS THE DEFAULT). SE/T CATE 1 TO ‘OFF' IF THE EXTERNAL CARRIER 'mztr'(mﬁﬂu;lmc_;:?;n BLOU'ATER SUBSTAT ION o :
GUARD IS USED OR IF THE INT.COMM/TELEPROTECTION CARD [S NOT USED. : . 66 kv FEEDER 4 ol
| oate31710/2011 Joute_13/12/10 o
| g v :
! v A R ELEPROTECTION DC KEY DIAGRAM =
| [/ ORAWN BY ORARN BY Ll
| / / A v S c‘ CANNON SET MUMBER SHEET MUNBER REVISION @ I
| [/ oare 0105/ z011| oare_26/02/10 - - =g
| REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 72 70 64 08 01 ‘é’ :
| 1 | 2 | 3 | 4 | 5 6 | 7 | 8 Leevees[afal [ T [T I T Tooful Tosfsal T [ T Tus] T | [23f2af2s] [ [28 [ | ] PANEL TYPE DESIGNATION 4FZD-3920 it ajL |




1 | 2 | 3 | 4 | 6 | 7 | 8 | 9 10 | 11 | 12 | 13 | 14 | 15 | 16
F.2.2.2 F.2.2.2
MCB(BU) MCB(BU) NOTE;
K301 16A 43 RP at 110 V DC SUPPLY J2T RF 16A K302 1. FOR PARALLEL FEEDERS WITH A SOURCE ON THE LOCAL & REMOTE BARS AND WHERE
R SR e LOOPED FROM SEE SHT 6 o O—tt_0—O——5m DISTANCE IMPEDANCE POR TELEPROTECTION SCHEMES ARE USED AND THE ADJACENT
d - X3.18 1 5 2 PARALLEL FEEDER IS A PHASE 1/ PHASE 2 ERA SCHEME
i.e. THE OUTPUT 1S ONLY RELEVANT IF THERE IS AN OLD SCHEME ON THE PARALLEL FEEDERS,
£l REDGT0 USE THE CRG OUTPUT TO CONTROL (BLOCK) THE ADJACENT FEEDERS ZONE 2 AIDED TRIP RECIEVE.
Fa.11 __MAIN K303 PR TRERE s NOTE THAT THE CRG CONTACT [S OPERATED BY A FINAL ISSUED ZONE 2 AIDED OUTPUT TRIP PULSE
] ws 27 R 05 Dog (NS NORMAL o i AND HAS A DELAY ON DROP-OFF OF 50ms.
|
TEST NORMAL SWITCH .Jm—ﬁ-ﬂ-:“— K302 2.BACK-UP 1ED (REF615) BREAKER FAIL WILL ONLY BE ACTIVE FOR CONDITIONS
BACK-UP K03d 13 Fa/Bl.0l 1", 'MAIN ON TEST' AND ‘BACK-UP ON TEST'.
i 3. ALL BREAKER FAIL OUTPUT CONTACTS ARE MASKED/SET TO 'NON-LATCHED'.
Fa.19 ! g
BFIS OFF K038 !
BREAKER FAIL @3 (I 2C ! BFIS ON !
ISOLATOR SWITCH c ON K307 1 X31 X3l
3 2 7
i___ P3mLoz_ i 2098
Fa.13 <
PIS OFF K039 =
TELEPROTECTION P! o,fzc
ISOLATOR SWITCH c ON an
IF_Z-E-.Ii_._M_CBZ(C_L)I S
CLOSE MCB SUPPLY K301 ; L&D § ul Z
AUXIL[ARY R 22, S
)
oy o/ RLI _ _ _ IP-PSU - *
110/48v DC/DC i I = =y o
COMMS CONVERTOR k301, : KUKF'Y JE
FAIL (OPTIONAL ) 3T A8y -
N
- Lal
RIRA_ _ _ OCF =M £:5:10 o
|
0C FAIL ) TIPS K034 1p-10 K329 g
MAIN ; ”
18 11 ~
s_____1 »
F3 _ _ _ _ _ _ REDGIO R2S _ _ _ PNH-X2 2 g
S x11! [ == | e —— —_—-- A== =] ==
MAIN PROTECTION FAIL K301 L0 e K303 -g.q._D_.o.o.;ﬂ. S gow ° 2 gex i S
2 P1/IRF 3 i2 10 | g * i ol o= oal
' i e | e & i P o= B
[ i D4 [ | g 2 i
TRIP COIL k301 | X42 X42 | k3030 s | K303 ] i s M2
SUPERVISION FAIL O =0 10 "°_°_"9"'_.n| T 1e i ol
: P4/B0-17 i (. ! i <2 ! !
! i !
EXTERNAL TELEPROTECTION i | K303B] o | K303 | i Rt S
COMMS FAIL / DIFF BLOCK ; Qo —o—Pr—29 oy i !
! 12 [ = @ ; =l
P4/80-8 . I 5 > [ P
! | [ 1 wl.Z : uwl.
INTERNAL TELEPROTECTION I [ K303C! n i K303 w0
COMMS FAIL I G o SR L o = iy
! P4/80-9 i [
MAIN PROTECTION i i P
VT FUSE FAIL/ i —o K3030,_ sy K303 .
LOSS OF POTENTIAL | P4/B0-10 14 L—d Fas z 2
: i . MAIN T e RIS SEE D-WC-T270 SET 160 glmg g
| x62 ‘2! el 2 . 05 (ABB 1HYB902173-3) Lo ~
BREAKER FAIL RETRIP .&;?-@—.—o\.ﬂ_?&g_sc'*ﬂ& K31 K313 REX3I3A J8 ki M8 k1 [ oo k3028 JB k3028 RP k302 Je e >
. 1 -
CROSS TRIP : P6/B0-13 i | BACK-UP K313 'R_l.-l_l._._TSSZBQ X3.19 010 XL7T X1.8 012 X3.20 -
M ] -
i i A "'°i QUOVOC '] k315 R k3isa JBkasa M8 k36 >
! i 1 ;0 220v OC 131 X1.63 s oz
! [ H R + 9 © SHEET 26 | BREAKER REFERENCE DIAGRAM
! I ! i 2 - LY SHEET 25| JUKCTION BOK_ CABLING DIAGRAN
! i ! FAS i o~ K302 ® - an SHEET 24 | PANEL CABLING DIAGRAM
! i i MAIN K319 220 R 24 <o <« [SHEET 23| PANEL CABLING DIAGRAM
: | | T | TP-7 '_' w o - [SHEET 22 | PANEL CABLING DIAGRM
B | ! SHEET 21 | PROTECTION REFERENCE DIAGRAM
SUPERVISORY TRIP ! —o\-o—o-&o-i—m"ﬂ“- K3lb ol “ o, [SHEET 20 | PROTECTION REFERENCE DIAGRA
! P6/BO-14 3i H BACK-UP K313 E N ~ [SHEET 19| PROTECTION REFERENCE DIAGRAM
T A U L &Eox &EQoX SHEET 16| DISTURBANCE RECORDER KEY DIAG.
1 CONTINUED ON [SHEET 17| SUPERVISORY ALARMS KEY DIAGRAMI
' SHEET 10 o= - [SHEET 16| SUPERVISORY STATUS & CONTROL KEY DL
! - =25 o [SHEET 15 | REA & ME KEY DIAGRAM
i w @58 w i [SHEET 14 | SPRING REWIND & AC KEY DIAGRAM
1 o 523 o a [SHEET 13| [NDICATION OC KEY DIAGRAN
BACK-UP OVERCURRENT ! = oe&e v o [SHEET 12_| CLOSE OC KEY DIAGRAM
AND EARTH FAULT TRIP/ F2.1 REF615 ! MAIN K313 SHEET 11| BACK-UP oC KeY DIAGRAM
PLUS WITH TNS SET TO '_"_'_'TRI_P —————— 1 ! 2P o [SHEET 10 | BACK-UP OC KEY DIAGRAM
"MAIN ON TEST' OR k301 ; X100 100 . K323 o i NORMAL K31 . SET 5| Baor-ue o ¥ olacaw
‘BU ON TEST’:DNP3 123 24 1P F4.5.8 =5 [sueeT 8 | TELEPROTECTION OC KEY DAIGRAM
SUPERVISORY TRIP/ PO BACK-UP_ k325 [To s SHEET 7| WAIN o 1EY O1acR
BKR FAIL RETRIP P - 2 E SvEET 6| WaIN oC KEY DGR
K301 P =t SHEET 5| VT supeLY Kev olachan
" 33 [SHEET 4| AC KEY DIAGRAM
F4.20 ¥5.8 SHEET 3| SINGLE LIne DlAGRaM
SIS OFF CBOS-X1 SEx, [sveeT 2| LoGIC DIAGRAM
SUPERVISORY " T R2.2 _(OPTIONAL) 538% SHEET || PANEL EQUIPMENT LAYOUT
HARDWIRED TRIP oo o k329 [ ! e 0 | conr veeT
(OPTIONAL) 1A =< : i AN
3A i3 1 ] 66k BREAKER REPLACED. PFs | LF 28/09/2015
F404d ne e TTTTTT T w:‘EEESJI‘ggPOL;FCISSOUTH GATE 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. /] I M!_'ll
CBCS 5 IRIP K313 q :COM gﬁfizg&?ﬁwg REv REVISION DESCRIPT ION sr | oo oate PROJECT MAGER
.J_OTB __NEUTRAL T 137 0 900 7
MANUAL TRIP f REG. No. 1966/006628/07 @ €skom
—CIOSE
[PROJECT APPROVED] DESION APPROVED BL OU'ATER SUBSTAT I ON
C.KING A.CRAIB 66 kV FEEDER ‘
DATE3I‘10‘20|I ODATE 13‘;;210
k313 J. MOSTERT |N. MATHONS ]
mr:2-0£l0‘20|' OATE 13!::210 BACK-"P Dc KEY DIACRA“
; ; MA‘.: .g C‘MC‘A.N":'ON SET MUMBER SHEET MUNBER REVISION
CONTINUED ON T omeoi/os oriloene
SHEET 10 ath| OATE REVISION T0 MASTER BY |cueo|SCALE D-WC-7270 64 09 01
1 | 2 | 3 | 4 | 6 | 7 | 8 | Leevess[ag I | I 1 frojul f1afra] | | § Yto] | | Je3f24]2s] | Je8] | | | PANEL TYPE DESIGNATION 4FZD-3920 i, a
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| REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE
I 1 | 2 | 3 | 4 | 5 6 | 7 8 | CeevessafeT T T T T 1T Tooful [wsfuel T 1T 1 sl T T T23[2af2s] 1 28] T | ] PANEL TYPE DESIGNATION 4FZD-3920 s
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| 1 | 2 | 3 | | 5 | 6 | 7 | 8 | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16 l
|
| 110 v DC SUPPLY :
| LOOPED FROM MAIN DC SUPPLY !
I F2.2.6 R SEE SHT 6 F2.2.6 |
: A MCB(SR) X MCB(SR) Al
20A RP RP 20A |
: M101 o M1 M2 o M102 i
| 4 ™~ 3 X2.13 T = 2 |
I < RP LOOPED TO SHT 9 ? |
! — X3.1 X3.18 — |
|
: SEE D-WC-7270 SET 160 |
| (ABB-1HYB902173-3) :
: B mior RE MIO1 J?B wior M3 wi -SPRIN REWIND | w2 M8 w102 JEB M102 RP  M102 B
| x2.15 027 X1.3 MOTOR X1.4 02 X2.16 :
l |
| |
| — - :
l |
! |
: c C :
|
|
l |
! |
| — e
|
|
| F2.2.7 F2.2.7 :
: MCB(AC) MCB(AC) |
| D HI2 104 W RP unm ACS ~U) 230 V AC SUPPLY N AB wnw  RP owm o 1% H12 D!
[ — 90— ON—0—0 0 FROM AC PANEL ‘ X ]
2 ; 1 X2.6 29 8 X2.7 3 : ] |
| d SEE DRG. 1.03/16441 5
| |
! |
|
— e |
| RELAY PANEL RP RP
I INTERNAL Hi2 acp—ilg :
: LAMP SUPPLY X2.8 X2.9 !
|
| 3 RIRI_ _ OCF -M E |
! 0C FAIL 12— o (S ~oaroi—tlt !
. uAIN TS T |
|
! — RIR2_ _ _ OCF-BU — |
|
i 0C FAIL 2o (mt~omroi—tllg |
! BACK-LP A f |
|
| F R24._ __ PNH-XI F i
| PROTECTION ] !
| NOT HEALTHY — @l—io—(m—_o-m)-o—1ilig [
| AUX 1 3__7___ Li !
|
— RRS . _._ PMH-X2 — |
PROTECTION i | |
| NOT HEALTHY — @lie—to—(m—_o-m)-0—1lilig I
| AUX 2 3T L [
|
|
' 6 Fa.12 Fa.1 G|
| Les PNH |
| TEST H14 g HI4 Hid_g @ otiZg |
I 3 X1 X2 l
| LAMP CHECK H12 OFF AMBER |
: —_ SWITCH S — |
| o—ON :
: ! SHEET 26 | BREAKER REFERENCE DIAGRAM |
[SHEET 25 | JUNCTION BOX CABLING DIAGRAM |
: H SEE NOTE 1. SHEET 24 | PANEL CABLING DIAGRAM |
| [SHEET 23 | PANEL CABLING DIAGRAM |
| F2.3.7 SEE NOTE 1. SEE D-WC-7270 SET 160 F2.3.7 [SHEET 22| PANEL CABLING DIAGRAM |
| MCB(H) (ABB-1HYB902173-3) MCB(H) SHEET 21 | PROTECTION REFERENCE DIAGRAM |
! MECH BOX H12 2A MCB By H2 MB 2A HT2 SEeT 20 [ PROTECTION REFERENCE DIacR | :
| — ——O—_, C CB HEATER O e Qe [SHEET 19 | PROTECTION REFERENCE DIAGRAM
HEATER SUPPLY T~ X2.11 3 5|
| [ * SHEET 18 | DISTURBANCE RECORDER KEY DIAG. | O |
I SHEET 17 | SUPERVISORY ALARMS KEY D]AGRAM! ; |
: WIRING WIRING SHEET 16| SuPeRvISoRY siaTus & conthoL v onief = |
| J TO BE ADDED ON SITE. T0 BE ADDED ON SITE. SHEET 15 | ReA & wE [EEE e :
SHEET 14 | SPRING REWIND & AC KEY DIAGRAM
: SHEET 13 | INDICATION DC KEY DIAGRAM ~ :
| NOTE 1. [SHEET 12 | CLOSE OC KEY DIAGRAM ~
| — THE FOLLOWING NOTE TO BE PLACED ABOVE BOTH MCB'S [SHEET 11 | BACK-UP DC KEY DIAGRAM w :
: [SHEET 10 | BACK-UP OC KEY DIAGRAM o |
| HEATER CIRCUIT HAS 2 MCB'S IN SERIES iﬁli ?Efig‘irﬁirf‘olii‘ﬁ‘v"mm = :
: ONE IN JB AND ONE IN FEEDER PANEL Serr Tt oC K oG s
| ELECTROSTATIC RP 90 [SHEET 6 | MAIN DC KEY DIAGRAM w :
K ISHEET 5 VT SUPPLY KEY DIACRAM ==
: E(I)S[m—ARGE EsD 239 h SHEET 4| AC KEY DIAGRAM v :
I ISHEET 3 SINGLE LINE DIAGRAM
|
I [SHEET 2 LOGIC DIAGRAM ~
| — SHEET || PANEL EQUIPMENT LAYOUT g!
|
| [SweET 0| COVER SweET 2
| | m !
| 1 ] 66k BREAKER REPLACED. Y M 28/09/2015 E :
: CAPE TOWN P?ZEE,ESOUTH oare |l ] FIRST ISSUE. PROTECTION SCHEME UPGRADED. / / 1 A &1
TVGERWATE,RFRONT REV REVISION DESCRIPT ION [ 14 CHRD AT DATE PROJECT MMBER
I CARL CRONJE DRIVE o I
| L A= M TEL: +27 (0)21 950 7500 g :
: e, | @ Eskom 5
al
| — C.KING A.CRAIB 66 KV FEEDER 4 o
|
| 0ATE 31/10/2011J0ATE 13, 10
J.MOSTERT |N. MATHONS 1 o |
| . Ty s SPRING REWIND AND AC KEY DIAGRAM g
| T/ ORAWN BY ORARN BY Ll
| / / A v S C‘ CANNON SET MUMBER SHEET MUNBER REVISION 5 I
! T/ ae 01/05/2011] oare 25.10 - - e
| REV |AUTH]  DATE REVISION TO MASTER BY JCHKO|SCALE D 'c 72 70 64 14 OI ‘é’ :
| 1 | 2 | 3 | | 5 | 6 | 7 | 8 | CeveesTafol T T T T T T Toofuf [usfasal T T T [oo] T T T23[2als] T [8] T T ] PANEL TYPE DESIGNATION 4FZD-3920 2, ayL |
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MASTER TRACING FILED UNDER D-DT-15007 I

| 1 | 2 | | 5 | 6 | 7 8 | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16 l
|
! MEASUREMENTS AND REA REMOTE ENGINEERING ACCESS IEC61850 (OPTIONAL)
I
| A CONTINUED FROM CONTINUED FROM
: SHEET 12,F3 SHEET 12, F12
: 22 O OSSP RS300 I
| K301 | [_K302
| - I+ -
| i [ 90
! 8 e e ORDERING OPTION - THREE PHASE TRANSDUCER i (OPTIONAL) 0
| i i i ' }RSSOO FAIL
MEASUREMENTS ! I T
I | R4XS.L TRANSDUCER o | ti SEE SHEET 1 (J6)
- | H H H
: b _ i AP 0F A i I PORT 9 PORT 8 PORT 7 PORT 6 PORT 5 PORT 4 PORT 3  PORT 2  PORT 1!
i —_ : i o—M 63 i - IORX IX B R I i
| ! i 19 | X7.70 ! - e e e = e e g g !
i WATTS — i i w -
| i L2 g o I0F i g - 2 o
| i ! o= i @ e e =
| C P! -2 : x.n i 3 e e e F4. Fa = . REF615
| i ! r W3 7a _ IOF i o ; bOXL Y. _.X000;
| i i 2t: . —D——0—0 i =4 SUBSTATION ! it h
I i lums {2 .1 LOR2 Faa__ || _reoeno BUS ! TS K
- | H H H B I N
: — b o b ol i =3 X3 _ gl gm P3N i L | REAR COMM MODULE | i
! P L 2 X773 i o P TX:A RX:B Pl i F P —(QPTIONAL) !
I P i | MEASUREMENT ANALOGUES ! EY by OEM P TR - oo
: oy - "ws RP RP g, _IOF (HARDWIRED SUPERVISORY ORDERING OPTION) ! $ u b 1EC61850 i
! i 2 1 = [ !
l D P 7 ¥5.18 X5.19 I i _(OPTIONAL) 1
: i :AMPS i i NOTE 2 : i g% Y
: P 'we Vo IOF ! w S
| — i L 18 %520 i "
| ! | i 1 &
! S r vy RP RP g, _IOF : &
: i dvours | B8 X5.21 X5.22 | i 5
[ E AL o8 NOTE 2 1o [OF ! 2
| ] 52 ] L TIME_SYNCHRONISATION ot «
| [ = a
- | o H
— 1 H H
: | | hsass LGN REMOTE :
| i 'roR GND O—1== D - ENGINEERING i F2.1 REF615
: LR 24 : X5.16 ACCESS i T I
i i i PR .
i P 8 aD i EXTERNAL IRIG-BOO TIME CLock  RP ASYNCH i z
| F b L8 2T X517 J i STHCHRONISAT IO >y T =0 3 N
! [ | 1 | pd
I i NOTE i ESKOM PERSONNEL TO JUMPER IF TRANSDUCER FREE ISSUED AND FITTED ON SITE. i RP BSYNCH ! 8a!!
| i NOTE 2:IF IDF LEVEL IS NOT CHOSEN AND VOLTMETER & AMMETER ARE CONNECTED, AND/ OR i o= - i o 7!
| i IF SUPERVISORY HARDWIRED OPTION IS NOT CHOSEN THEN ESKOM PERSONNEL TO JUMPER X5.19 TO X5.20 AND X5.22 TO X5.23. i ' | mmmmmmm b
:— i,_._.NOTE 3: IF THE VOLTMETER AND_AMMETER ARE NOT CHOSEN, THEN ESKOM PERSONNEL TO JUMPER X5.18 TO_X5.19 AND X5.21TO X5.22. _ _ _ _._ _._| i e
! Fal _ . _ | REF615
| P i
| 1 1
I G . i REMOTE
| : i FIBRE | ENGINEERING
I ! . ACCESS
I i
| — !
| i A+ CD—— White /Blue B
: ! 8/- ¥5.9 Blge/Whit, INCOMING
| CD—— SHEET 26 | BREAKER REFERENCE DIAGRAM
|
| H : X5.10 SHEET 25 | JUNCTION BOX CABLING DIAGRIN
| SHEET 24 | PANEL CABLING DIAGRAM
| [SHEET 23 | PANEL CABLING DIAGRAM
| ! 2 WIRE DATA [SHEET 22 | PANEL CABLING DIAGRAM
I ! i - COMMUNICATION SHEET 21| PROTECTION REFERENCE DIAGRAN
I — ! 1 FOR RTU [SHEET 20 | PROTECTION REFERENCE DIAGRAM
: | B :|~ NOTE 1 SHEET 19 | PROTECTION REFERENCE DIAGRAM
| I 1 SHEET 18 | DISTURBANCE RECORDER KEY DIAG.
I H . (SHEET 17 SUPERVISORY ALARMS KEY DIAGRAM
: i A/t J:pf_M —  ( NOT USED ) SHEET 16| SPERVISORY STATUS & CONTROL €Y 01
| J | X5.14 . OUTGOING SHEET 15 [ REA & ME KEY DIAGRAM
| i B/- =D~ Blue/White [SHEET 14| SPRING REWIND & AC KEY DIAGRAM
| i : X5.13 - [SHEET 13| INDICATION DC KEY DIAGRAM
I i H :l— NOTE 2 siEET 12 | cLOSE OC KEY DIAGRAM
| —_— i ! SHEET 11| BACK-UP OC KeY DIAGRAM
: i ng;EU:S;ED [SHEET 10 | BACK-UP OC KEY DIAGRAM
i ISHEET 9 BACK-UP OC KEY DJACRAM
: i RX- MDD | PART OF THE 4 WIRE DATA [SHEET 8 | TELEPROTECTION DC KEY DAIGRAM
| i RX4+ X5.12 |- COMMUNICATION FOR RTU [SHEET 7| WAIN OC KEY 0IAGRAN
| i (NOT USED) [SHEET 6 | MAIN DC KEY DIAGRAN
| K i X5.11 SHEET 5 | VT SUPPLY KEY DIAGRAN
| i ! [SHEET 4| AC KEY DIAGRAM
: : 'X_30_1 ...... P :ioﬁ_t ! SHEET 3 | SINGLE LINE DIAGRAM
H [ [SHEET 2 [ LOGIC DIAGRAM
I b h LON | |
! T USED SiEET 1 | PANEL EQUIPMENT LavouT
I i Bus | ;| O
| I I SLM | | ISHEET 0 COViR SHEET
l i I(OPTIONAL) | : =
I i il REMOTE — —
| i gﬁé P ENGINEERING O O ouTH GATe o 1RST ISSUE. PROTECTION SCHEME UPGRADED. /7 | 34874
| I (B ACCESS TYGER WATERFRONT REV REVISION DESCRIPT ION or Jomo | aumn oate PROJECT MMBER
L [ s A =COM CARL CRONJE DRIVE
: P T . Rk erpaiiad
1 REG‘,;\IO. ‘19)56/006628/07 @ €skom
| Distribution BL OU'ATER SUBSTAT ION
| TroweT emoveo] oesTow Ao
I —] MO CKING | A.CRAIB
: 1. X3 OF THE RED670 1S THE SOFT GROUND CONNECTOR. 4.IF ACCURATE TIMING IS STILL REQUIRED BUT NEITHER o o7z fowt T3]0 66 kv FEEDER 4
| IB MAY BE UNCONNECTED OR IT CAN BE CONNECTED OF THE GPS TIMING OPTIONS ARE CHOSEN, THEN USE OSTERT IN. MATHONS
TO THE GND WITH AN RC NET PARALLEL WITH A MOV. SNTP TIMING VIA THE IEC61850 OPTIONAL CONNECTION J. M N. MATHON
I — SURE
I M | 2. TERMINATION RESISTOR FOR TRANSMITTER AND RECIEVER. (NOT AS ACCURATE AS GPS TIMING). oatc 20710/201foate 13712710 REA AND MEASUREMENTS KEY DIAG
: ESKOM PERSONNEL TO CONNECT TO A/+ IF USED. 5.100 BASE FX MULTIMODE 1300nm (GLASS), ST CONNECTORS ; ; et | e eamon S en | seer wmetn | nvision
I 3. TERMINATION RESISTOR FOR RECIEVER IN THE 4 WIRE CASE (CONNECT TO RX+). 6. STANDARD RJ45 PORT 100 BASE TX [/ oare 01705/ 201 owre_26702710|
I REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 72 70 64 15 00
I_ 7777777777 1 L [ s [ s T 8 | [wevesPifo] T T T T T T Twoful Tisfsl T T T Tiof T [ Teafoalos] T 28] T T | PANEL TYPE DESIGNATION 4FZD-3320 .3, a |
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l |
| [
! |
I
! A SUPERVISORY STATUS 48V DC (DNP3 OPTIONAL & HMI DISPLAY) SUPERVISORY STATUS (HARDWIRED OPTIONAL) Al
| [
| _ _ |
| CONTINUED FROM CONTINUED FROM JB RP 10F |
| — SHEET 12 SHEET 12 1% & 16 o 92 6 o — |
| X711 :
I
LINE - LINE |
| N
| 31 REDG70 LI [SOLATOR % Js ~ IS 203 J8 RP 5o I0F | LINE ISOLATOR |
| B f : v - STATUS ~
| NOTE 1 Do LINEIS OPEN | 2 » X112 = B
| LINE [SOLATOR X101 R oo X103 | XT1 XT1! y102 - = !
I OPEN *r— — =2 T ; LINE ISOLATOR C 204 JB 204 RP b IOF -
| 5.2 X5. i | -0 O o O OO b |
| ! P1/81.01 i CLOSED 27 28 X7.13 z :
I i i - -
. N N - o I
: LINE [SOLATOR P KT X105 1 X7 X1 102 199 JB 199 RP 7, IDF c:’ § |
: CLOSED X5.26 13 o8 i = X714 sIE !
H o o
| c i ! BBI " BBI =S C
| P P Loy (SELSOPEN BusBR 1 ISOLATOR 199 IS — S 191 8 g1 B om (I0F) | musear 1isoLaToR @& !
: (B)l;é?‘AR 1 ISOLATOR ® X101 'S o) X107 : X102 29 30 °x7.15 0—0 I gramus F |
| X5.217 X5.28 i i = I
—_ ! P1/81.03 : . p |
! i / : BUSBAR 1 1SOLATOR G o—198 B 198 B e IOF) 2|2 |
i BB11S CLOSED ! CLOSED - = [
: BUSBAR 1 ISOLATOR R e X109 i X1 X111 102 2z 28 X116 SE !
' CLOSED ¥5.29 1 i JB RP 10F_ ] 2 I
| D 1 P7/81.04 : 202 o 202 o 9a 0—o0 w D
: : BB21S OPEN : X717 g |
I BUSBAR 2 ISOLATOR X101 RP RP X111 X1 X111 102 882 N BB2 5 !
— 0 N o |
: OPEN 5.30 i o BusaiR 2 ISOLATOR 1S ~ IS 200 8B 200 B 9 I0F | BUSBAR 2 ISOLATOR o i
—_ - i i v STATUS z —
i i P7/81.05 | 29 30 X7.18 :
| 1 !
| i BB21S CLOSED i - I
I BUSBAR 2 [SOLATOR gﬁm X113  X71 XT1i x102 BUSBAR 2 ISOLATOR G 200 _JB 201 RP 4o, _IDF :
| £ CLOSED X5.32 i 12! CLOSED 27 - 28 X7.19 _ [
! i P7/B1.06 ! £
i !
[
: NOTE: LEAD NUMBERS 196,199 & 202 WAS 193. [
| RE-FERRULE AS SHOWN, |
] [
| |
I
| [
[
! F Fi
! |
I
| [
| [
—_ ||
| [
| [
| [
| [
[
! SUPERVISORY CONTROLS 48V DC (HARDWIRED OPTIONAL) i
| G ¢ |
I
| [
! R22 _ _ _CBOS-XI S v 10 ] I
I | —
| ! ! P PO R S . I SRS [ |
I : X1.20 :
N [ N S S :
H N [
! BYPASS ISOLATOR a1 IS iemeceeeccn U8 ISB ige B IOF | pyPaSS ISOLATOR e 1 [ooue oo o ||
: H T sp cB OPEN i E * * * x1.21 STATUS x:r ; PANEL CABLING DIAGRAN :
| CIRCUIT BREAKER i | ] ' [SHEET 23 | PANEL CABLING DIAGRAM :
! OPEN o e XT.2 NOT IN USE BIPASS ISOLATOR (7, NORN ) B SE. L e I
| | /B1-0 ! - * * * X1.22 i SHEET 20 | PROTECTION ReFEReNCE DGR | :
: CIRCUIT BREAKER i X1 AELB Lo X711 & ST 19| PROTECTION ReFERence ot | — |
=0 o = SHEET 18 | DISTURBANCE RECORDER KEY DIAG. | O |
| CLOSED o RP 10F A [SHEET 17| SUPERVISORY ALARuS KEY DIAGRAM|
: g P | U ST 1Y Sieer 16 SPVISRY STATUS & CoNTROL 6Y O § :
| N e >(Z H X7.23 SF6 ALARM SHEET 15 [ REA & ME KEY DIAGRAM] Loy |
3= [ o SHEET 14| SPRING REWIND & AC KEY DlAGRau| & |
| z ' K25 (SF6)
) Red _LBLoTA % S SF6 L X143 :J’Ihi Svar M,I_a X145 -ROP- ‘,_ID.F.‘ [SHEET 13| INDICATION DC KEY DIAGRAM ~ :
I = mmm--- CELE LT T LEE L E L E LR A EEE PR E L E LR ) - -y ISHEET 12 CLOSE DC KEY DIAGRAM o~
: — ~ g _LOI GAS ALARM X121 2 2 X1.22 X1.24 - [SHEET 11 | BACK-UP OC KEY DIAGRAM w :
3] = o
Lo = 2l . [SHEET 10 [ BACK-UP OC KEY DIAGRAM
I g| [SHEET 9 | BaCK-UP OC KEY DIAGRAM © !
: = ; sueeT 8 | TELEPROTECTION OC KEY DAIGRAM | ™ :
| ; ; ISHEET 7 MAIN DC KEY DIAGRAM — |
| F3.1 RED670 S| [SHEET 6 | MAIN DC KEY DIAGRAM w |
| K T T T T T T T T T A << ISHEET 5 VT SUPPLY KEY DIACRAM == |
| ! P_ARC OFF ! =1 SHEET 4| AC KEY DIAGRAM v
| AUTO RECLOSE I0F 32 RP wios iXT2 X12i wioeRP 3p I0F g SHECT 3| SINGLE LINE O1iRau |
: OFF X1.5 i1 7 2 : X1.6 s svecT 2| Loic oiacRaM 5 :
— ! P7/B1-09 ! SHEET | | PANEL EQUIPMENT LAYOUT S
| [ i 5 a !
N P AR P ! ISHEET 0 COVER SHEET —
I 10F RP iz (2BCE i RP 10F o d an T
| AUTO RECLOSE 4a w107 W 4b 2 m s |
: 3 POLE ON X1.7 i3 4 X7.8 caretownofrice | [0 | VRS (SSUE. PROTECTION SCHEME UPGRADED: 77 | A & :
| ! PT/BI_IO | - TYGER WATERFRONT REv REVISION DESCRIPT ION or Jowo | aum oate PROJECT MAGER |
| L | SUP_ARC 1+43P | h OM CARL CRONJE DRIVE E:J |
i NOT USED P X2 C e €sk 2
| ig 6 i REG. No. 1966/006628/07 S s bom =] :
i i = H istribution o
, L___ P ! ST | BLOUWATER SUBSTATION =1
| — C.KING A.CRAIB 66 kV FEEDER 4 o
| 0ATE 31/10/2011J0ATE 13, 10 I
! mn('&émr'&m%g 2|
J.MOSTERT |N. MATHONS I o
! — SUPERVIS. STATUS & CONTROL KEY s
0aTE 20/10/2011J0ATE 13, 10 . |
! u i ER] CLND I =
I / / A v S c‘ CANNON SET MUMBER SHEET MUNBER REVISION 5 I
| NOTE; T/ oare 0105/ z011| oare_26702/10 - - =
| 1.FOR 220V DC SUPPLY, RESISTOR = 64kQ Rev Jauth| 0aTE REVISION TO MASTER Br |cHkD|SCALE D 'c 72 70 64 16 00 ‘é’ :
| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | [eeveesT ToT T T T T T T Toofuf [usfaal T T T T T T T [23[2e1 T T [28] T T ] PANEL TYPE DESIGNATION 4FZD-3920 .2, Ay |




|
|
! HARDWIRED
: SUPERVISORY ALARMS (OPTIONAL)
| A ALARM WORDIN HARDWIRED S
| ALARM WORDING UPERVISOR
| F3d _ REDET0 PNTNAM RIPT[ON/PNTNAM| Y AI—ARMS (OPTIONAL) :
' DIRECT TRANSFER 10F Coer T '
| 2 FP x203 | X5 X51 ! RP 7 ] i
~ 10F
| —] TRIP RECEIVE TTEEEL > X2°5x7 -0 110 DIRECT TRANSFER TRIP RECEIVE ALARM_WORDING Al
i P5/80.01 | .
! © : PNTNAME DF SCRIPTION/PNTNAME
| DIRECT TRANSFER | | (P 0 = g?szo ENINAM RIETION/PNTNAM |
| TRIP SEND i ! x207 RP 15 IOF DIRECT TRANSF & |
' ER TRIP SEN @ OFF —
! g| o1 | Ry HITE OT1S) 0 z SUPERVISORY [SOLATED O Coml2_t0 X275 D o1t RE o IOF S suPERVISORY — |
| i : i & X7.61 0 = __ON X1.62 (SUP) i
| i )
10F AP i ! o |
I RED PHASE TRIP X209 X51 X51 | RP E] [
| i o X211 - 10F ?}_‘I;ZPDT)PHASE TRIP E g:iég B!
= i x1.29 = [
i P5/80.03 ! = o
: WHITE PHASE i ! S BREAKER FAL ISOLATE)  O—-0—22—0—X220 o 2 81 RD 20 I0F BREAKER FAL !
| TRIP [ | x213 RP 1ap _I0F WHITE PHASE TRIP S X263 10 N xr.e4 (@) '
' ! 6, X130 (WPT) " » [ |
| c i P5/B0.04 ! I
w
| 10F q : i 3 BACK-UP OVERCURRENT OF 4 P F2l _ _ _ REF6IS !
| BLUE PHASE TRIP P yo15 | X51 X510 it OTECTION TRIP 2 X28 i X110 X110 ! ®
! L -o-o-,—n—o—m?—o—o7! x217 RS 10F BLUE. PHASE TRIP 5 (HIGH SET, IDMT, DEF) X7.65 TO (=00 x285 RE 3 O IOF) BACKLP 0/C TRIP - l
— . | T X M H i S0 3 | X7.66 BUOT) & cl
P5/80.05 ! !
| ! ; n i ! z |
| 208 1 | i 2 BACK-UP EARTH FAULT | i 8 _ |
| INSTANTANEOUS TRIP [ _.D.o.wglﬁ_bol_mo ZONE IN S PROTECTION TRIP 1 X100 X100 | RP =8 |
! | S ZONE INST TRIP & (HIGH SET, IDMT, DEF) 1 o x87 R 4o I0F  BACKUP E/F TRIP i |
| 0 ! P5/80.06 i = ! S0 2 i X7.67 (BUET) £ ||
| ZONE TINE 10F ! i 2 MAIN PROTECTION ON TEST i | Sy I
[ 17a_RP xpg1 ! X51 X51 | ™ P —— LR U 3
| DELAYED TRIP —=)-0-— X223 oIt o—po RE 1 I0F  ZONE TIME DELAYED TRIP E (INS ON MAR) 37 ; X RE_4b_o10F)  MAN PROTECTION $8 :
! ps/so0r 01 X1 (zTom) S BACK-UP B i s0a B X7.68 (wPOT) -
i g ! -UP BKR FAIL i | i |
| DIFFERENTIAL i ! - (WITH TNS MAIN ON TEST) I . L ¥ 29 R s 3 I
< 91 1DF o w
: TRIP ! L x225 R0 180 oI, DIFF TRIP g i'6 po 7 X7.69 orny A TRIP =l |
! i bs/po0s 2| X (DIFF) S R A Sl [ ' == !
| E ! ’ | = <2 e |
| [ . w [V R
LINE CHECK TRIP 10F RP i 3 @ '
| (SOTF) 192 x227 | X51 X51 yp29 RP gy _IOF s Ee |
| o SOFT 3 POLE TRIP o NOTE: S I
: . i p5/B0.09 13 X138 (SOTF) & —_ w B [
— 1 * : o E !
I POLE DISAGREEMENT i i IT g
i i | PO Y AT —— ITENS INDICATED ABOVE ARE PROVIDED AS AN ORDERING OPTION S
i 151 X1.39 (POT) - . z4
| | ps/oot0 | ED BELOW ARE PROVIDED AS A DEFAULT. ge !
I F i ! O
BREAKER FAIL 10F RP ; i — y !
| la x233 i X1 X51. RP 8z |
! Bus STRIP g5 T b o0y BGEAL BUs STRIP ¢ RII___ OCF-M 8% |
! i psfioqs 1! Xl (BSBF) g XIS ¢yt dno-m)-0-- 1L Seo !
L | surervisORY OR ExTERNAL | i - 25 S 6i w™ | FI
: TRIP i L X237 26 I0F  SUPERVISORY OR EXT OPEN EZ R3R.2 DCF-BU 3 '
| i PS/80.12 181 X1.42 (SUEO) A= s e | © l
| i - | EE ® 115 -O~(m— L X117 = |
' MAIN PROT [ ! g i5 6i = |
| G ECTION RELAY IDF 3, RP | X52 i =0 | ma__wwmx —
| TELEPROTECTION FAIL 233 | X2t RE 3 J0F, TELEPROT CoMms ZE;" R4 _ .. PNi-x1 |
! | ps/pous Ll X4 (TPC) 23 5 ocm X117 !
| ! =5 i1 / -3'0"—.
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: w107 x255 W @5 8b -+ [
w106 %253 [l @50 7b - [
I
F w105 x251 [ @49 Ta -+ F
: SUPERVISORY CONTROL vioa b T2 & % |
| w103 x247 02 5b - |
| w102 x245 74 5a - !
I w101 L x243 b o i
—_— |
| D-RAIL :
I
: CONTINUED FROM SHT 23 * :
[
| * *
I G G :
: CABLE NUMBER H521 H519 H522 CABLE NUMBER H522 H523 |
[
l CABLE SIZE 20Pr 12 20Pr CABLE SIZE - :
| —_— |
| NUMBER OF SPARES OPr 3 6Pr NUMBER OF SPARES - - :
I
I SHEET 26 | BREAKER REFERENCE DIAGRAM :
: [SHEET 25 | JUNCTION BOX CABLING DIAGRAM |
I § SHEET 24 | PANEL CABLING DIAGRAM |
| [SHEET 23 | PANEL CABLING DIAGRAM |
I SHEET 22 | PANEL CABLING DIAGRAM |
| SHEET 21 | PROTECTION REFERENCE DIAGRAM I
I ISHEET 20 | PROTECTION REFERENCE DIAGRAM o :
| b DESTINATION DESTINATION SWEET 19| PROTECTION REFERENCE DIAGRAN |
I bl SHEET 18 | DISTURBANCE RECORDER KEY DIAG. g |
: g SHEET 17 | SUPERVISORY ALARMS KEY DIAGRAM] ©2 |
SUPERYISORY STATUS & CONTROL KEY DI =
I g gg :: REA & KEY DIAGRAM| :
= v [
: ! - Pt - w w SHEET 14 | SPRING REWIND & AC KEY DlAGRau| < |
| e 3 e e e [SHEET 13| INDICATION 0C KEY DIAGRAM - |
| - - - - - SHEET 12| CLOSE OC KEY DIAGRAM ~ :
I ISHEET 11 BACK-UP OC KEY DIAGRAM w
| SHEET 10 | BACK-UP OC KEY DIAGRAM S
[
I ISHEET 9 BACK-UP OC KEY DJACRAM <
I SHEET 8 TELEPROTECTION OC KEY DAIGRAM ~ :
: ISHEET 7 MAIN DC KEY DIAGRAM — |
I ISHEET 6 MAIN DC KEY DIAGRAM w |
K [SHEET 5 | VT SUPPLY KEY DIAGRAM x|
: [SHEET 4 | AC KEY DIAGRAM v :
I ISHEET 3 SINGLE LINE DIAGRAM
| sueer 2 | LocIC D1aGRaM ~ :
: b SWEET || PANEL EQUIPMENT LAYOUT =1 |
SHEET 0| COVER SHEET 2
| | AN !
| =~
I CAPE TOWN OFFICE 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. / / I M!_'ll ! :
I 'WATERSIDE PLACE, SOUTH GATE o
| : B A- M gﬁfgg&i;;gwg i AEVISION ORSCRIPTION CHRp | AuTH oate PROJECT MNBER @ :
I TEL: +27 (0)21 950 7500 g
NOTE: Co [
! wtiess, | @ €skom 2|
: 1. SEE CABLE BLOCK DIAGRAM FOR PREF IXING. Distribution BLOU'ATER SUBSTAT ION ol
T TeRoweo] e oW |
| g o p wofos ml 66 KV FEEOER 4 :
I @ 06/8-ST-RS ENTRELEC SLIDING LINK TEST TERMINAL oure 3110/ Z011] e 13/12/10 o |
: © Deéa STI RS TEST AND SHORTING LINKS WITH SAFETY CONNECTIONS (YELLOW INSULATED TEST POINTS) e e Z
@ M4/6 RS SPRING LOADED ENTRELEC < MC . S|
: M| # M4/6SNTS ENTRELEC SHORTING STRIP (ORANGE) SPRING LOADED TERMINALS oure 7070 /Zon[owre 1371210 PANEL CABLING DIAGRAM =
i X 02.5/5 SN ADD ENTRELEC TERMINALS L L b CAIC T e P
| o M478 SF ENTRELEC TERMINALS [/ A/v_S C. CANNON = :
I [ M4/6 RS SPRING LOADED ENTRELEC WITH RESISTOR INSERTED [/ o010 [7on]eere_26/02]0) Wl =
| REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 72 70 64 24 00 ‘é’ :
| 1 | 2 | 3 | 4 | 5 | 8 | CeveesTafol T T T T T T Toofuf [usfasal T T T [oof T T T23[2als] T [8] T T ] PANEL TYPE DESIGNATION 4FZD-3920 .2, ayL |




| 1 | 2 l 3 l . | 5 l 6 l 7 | 8 | 9 | 10 l n l 12 l B l " l 15 l 16
| | |
| |
| 1] ocB 18 |
Mg |
I A M6 A
: M M e }
| NOTE: |
: CT STAR POINT CHANGED TO |
| — LINE SIDE —
| ADDITIONAL WIRING CHANGE TO BE DONE ON SITE |
| 6 5 4 3 2 |
| 8 x2.19 KIOTA = 001 X1.5 029 153 1 X1 X119 401H 2|2 8
} ¥2.20 K102A = 004 X1.6 031 153 2 X1.2 X1.20 402H 4| a 29 199 X1.14 |
: X4.1 k301a | 005 x1.29 [x2.10] w13 041 X1 153 3 1.3 X1.21 4034 66 29 202 X117 |
| X4.2 k3732 | 006 X130 [x2.n| H73 042 X1.2 154 4 X1.4 X1.22 404H 33|33 29 196 X111 |
| — 007 043 154 2 —
| X3.19 K313AA = 010 X1.7 044 154 4 160H 160H 21 1 |
| X3.20 K3024 = 012 X1.8 045 251 1134 10 10 161H 161H 21 30 197 X1.15 P |
| c x4.32 k5234 = 016 Xl 046 21 114H ] 1 162 162Hy 22 28 198 X716 c
| 013 027 MI01  [X1.3 251 115H 18] 18 Il 1620 22 30 200 X7.18 | |
| X4.33 K502A = 018 X112 [x2.31 9% x1.31 252 108H 108H 28 201 X1.19 | |
| — 019 97 252 108H 101H 101H 9 30 203 X1.12 -
| x2.34 98 X1.40 252 108H 104JH 104H 102H 102H 13 28 204 X113 |
| 026 ¥2.32 99 X1.32 351 109H 109H 103H 103H 17 N |
} 0 X2.15 M01 = 027 100 351 110H 110H 105H 105H 9 0 |
: 030 101 351 111K 111K 106H 106H 13 |
| X417 k301 | os1 X115 [x3.26] K103 133 X1.47 352 1124 112H 107H 107H 17 |
| X4.18 K302 | 052 XL16 139 352 1124 |
: 002 140 352 112H ﬁ‘
| 003 169 453 12 X16 |
I 009 17 453 13 X1 R | |
: 3 o1 173 453 14 X1.8 €
| 015 174 454 15 X1.9 |
| 017 as4 15 " |
I — x3.21 K315A K315A X163 454 15 —1
| x3.27 k339 =[ o021 X148 651 59 X5.1 |
I X3.29 k341 =| 023 X120 651 60 ¥5.2 B |
| F 024 651 6l ¥5.3 F |
| X2.16 MI02 = 025 X1.4 652 62 X5.4 |
| 652 62 N |
' 028 x2.21] Kk109a [K109A X1.61 652 62 -
—_—
| |
| |
| ® * ) |
| - - - |
| c " . c
I — — |
® ) |
| |
L, ] |
| — -
| > . |
| b b |
| |
| |
| H 3 | NUMBER OF SPARES 13 |- - 222 3j0[4a] 4 - |- - |- 1 - - 3 NUMBER OF SPARES|
|
I 31 NUMBER OF CORES |- - 12 (1212 191219 19 - 14 |- |- a1-1- 12 NUMBER OF CORES |
| |
| H508 | CABLE NUMBERS H507 |H508 H507) H501(H502H503 H509 [H512H504| H505 H512 | H513 | H509 H504/H505 H506H505H504, H519 CABLE NUMBERS
|
| — |
| |
| |
| g |
| J ] J
| |
| 3 |
| DESTINATION gl s g |2 x| & E | o < | DESTINATION |
| @© = |9 4 = o oS |2 (o % |
| — < - ‘:',, = s ‘:', = <= e |2 < L —
@ & a Q g Q alo olol|la ~
| g = 2 g (5|22 S |E g 2|2 AL 3 | |58 1
| & I & & |[¥|(7| ¥ |¥ | & ol IV~ & Se |
a (==} o o [+ o o [+ [+ — a a o
| > & > - == > |R| = = RO = S| = S| = > = |
| < < > L= L < @ o < ® | © w|o|o < % |
- > - - - (%] v v (%] v - v v =z v v - w
| K g I 8 || g |22 2 2|8 |& 2|8 S22 g S} K
| 3 |
| |
| |
| |
| LOOPED TERMINALS —}
| RP | 551-554-EARTH (651-654-EARTH) 1| 66k BREAKER REPLACED. prs | L | am [ 2870972015 |
: CT's Vl$ 551-554-EARTH (6S1-6S4-EARTH) CAPE TOWN OFFICE 0 | FIRST [SSUE.PROTECTION SCHEME UPGRADED. / 3487a }
| L B 551-554-EARTH (651-654-EARTH) ) TG WATERAONT REV REVISION DESCRIPTION B [ou0 | aum DATE moscrno. |
| NOTES A=COM .- ‘
66kV MB X1.9-X1.15; X1.10-X1.16; X117-X1.19-X1.47; X1.18-X1.48; X1.31-X1.39; T +27 (0121950 7500
| f ®€sk |
| 1. SPARE CABLE LEADS TO BE LONG ENOUGH TO REACH THE FURTHEST TERMINAL. ReS. Mo 1966/00628/07 skom BLOUWATER SUBSTATION |
} 2.= DENOTES TWO CABLE CORES CONNECTED IN PARALLEL. B/B 1 f;—lzsv; 1%1—1263;52;34;1 89—216; 10-12; zg: ::f;;r‘;r‘l;;';“:‘:"wm xg :‘: PROTECTION “:[':m: "’['f:l‘:ﬁ 66 kv FEEDER 4 }
l 3/1.TEA$EF':ILA"I\‘NB§§ 'SS:I-'(QJIV:’N e m INDICATES N0 CHANGE - OF LEAD NONBER o : - ' : [SHEET 7| MAIN OC KEY DIAGRAM [SHEET 17| SUPERVISORY ALARMS KEY DIAGRAM o™ C.KING }
‘ =27 -273: =24 9-11¢ -12e SHEET 6 MAIN DC KEY DIAGRAM SHEET 16 | SUPERVISORY STATUS & CONTROL KEY DIAG|SHEET 26 | BREAKER REFERENCE DIAGRAM )
I 4.LEAD NUMBER SHOWN THUS: KlOlDKlO3 INDICATES LEAD NUMBER CHANGES %ng fg_fsz' 1%1-126?'12{51‘32;4'189—21&; 10-1%; [SHEET 5 | VT SUPPLY KEY DIAGRAM sueeT 15 | REA & ME S KEY T25 | JUNCTION BOX CABLING DIAGRAM e sfon JUNCTION BOX CABLING DIAGRAM }
| AT TERMINAL STRIP. SHEET 4 | AC KEY DIAGRAM [SHEET 14 | SPRING REWIND & AC KEY DIAGRAM [SHEET 24 [ PANEL CABLING DIAGRAM ciko:  J, MOSTERT M
| " ISHEET 3 SINGLE LINE DIAGRAM [SHEET 13 | INDICATION DC KEY DIAGRAM ISHEET 23 | PANEL CABLING DIAGRAM ‘
| LINE ISOL. | 29-27; SHEET 2| LOGIC DIAGRAM SHEET 12 | CLOSE OC KEY OIAGRAM [SHEET 22 | PANEL CABLING DIAGRAM po DATE: _20/10/2011 Ll SEET feVISion |
| [SHEET 1 | PANEL EQUIPMENT LaYOUT [SHEET 11 | BACK-UP OC KEY DIAGRAM SHEET 21 | PROTECTION REFERENCE DIAGRAM ! e A v S |
I SHEET 0 | COVER SHEET SHEET 10 a;::[—;:mn: ::'ouwu [SHEET 20 | PROTECTION REFERENCE DIAGRAM 'p'::nn::v.l: é.‘;u!;! T—e— D- 'c- 72 70 64 25 01 }
| 1 | 2 | 3 | a | 5 | 3 | 7 I s | a | - " I 2w T v T w T s T %



| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16 l
|
! |
|
| 110 vV DC SPRING REWIND SUPPLY (LOOP CABLES SEE 1.03/16414) I
L, se (1) / a s N
|
! U/ / |
|
| |
! |
| — —
: 173 J B 174 :
! |
| M M8
: B g M9 e N 8 :
JB MB 10A 10A MB JB I
: 0217 o 166 o 2 = M1 . M9 M6 o M2 = 1 o 167 167 :
| I
: — LOR ‘' o8 JB 028 MB 53 54 MB E_ ____________________________________ CONTRACTOR - :
| RP J8) 021 2 SALR4S TIMER < :
| _@&O‘ -
X2.15 1 3029 J M A B
: y 923 2 26 SEE SHT 14 !
| c !
|
| |
! |
|
| — _—
| |
| |
! |
|
| D D |
| WYl
| |
| |
! RP gg B 9% !
| X2.31 — :
|
| |
| LOR ‘j' BRIDGE TO BE |
! . 8 o ZI\: : SEE SHT 7 ADDED ON SITE ; !
022 ! SEE SHEET 16 FOR NEW
! ° 34 DISCOMECTONSIE—=} S\ SUPERVISORY_STATUS ALARMS _ _ |
' ] I‘ i 10F :
| 4q BRIDGE TO BE - Be
' — ADDED ON SITE ---P...0—0 ocB OPEN L
| 1
RP JB .
| 133 133 SEE SHT 10 I0F I
I X322 ° wmedlanaccc0—0  0CB CLOSED |
| F ' Fi
I ! I
' ! 020 B/B 1 ISOLATOR OPEN :
e tbanaa
: DISCONNECT ON SITE K DISCONNECT ON SITE | |
— i [ |
I LOCAL CLOSING SPRING W 10F [
[ B .. CSta) LOR “F* RELEASE =m=t-----.0—0 /B 1 ISOLATOR CLOSED I
I 13 013 4 KEY |
COoIL
I RLEEEE 2 JB w8 DISCONNECT i [
| — 015 015 SEE SHT 12 ON SITE | |
! ¢ R 1% 8 o 370 i Gn 10F Gl
! Tpl® o6 =m=fPeuaaa0—0  B/B 2 ISOLATOR OPEN |
| X4.32 4 i I
| TE i [
I 10F I
| | ----0—0  B/B 2 ISOLATOR CLOSED ||
|
| |
: IOF SHEET 26 | BREAKER REFERENCE DIAGRAM :
I SEE SHT 6 ===-0—O  LINE [SOLATOR OPEN [SWEET 25 | JUNCTION BOX CABLING DIAGRAM |
I " SHEET 24| PANEL CABLING DIAGRAN |
| [SHEET 23 | PANEL CABLING DIAGRAM |
| IOF [SHEET 22 | PANEL CABLING DIAGRAM |
! ====0=——0  LINE [SOLATOR CLOSED SHEET 21| PROTECTION REFERENCE DIAGRAN I
: [SHEET 20 | PROTECTION REFERENCE DIAGRAM :
[SHEET 19 | PROTECTION REFERENCE DIAGRAM
: [SHEET 18 | DISTURBANCE RECORDER KEY DIAG. :
! DISCONNECT [SHEET 17| SUPERVISORY ALARUS KEY DIAGRAM |
ON SITE [SHEET 16| SUPERVISORY STATUS & CONTROL KEY DI |
|
| J ISHEET 15 | REA & ME KEY DIAGRAM| |
| B\CK UP TRIP LOR ‘e’ SHEET 14| SPRING REVIND & AC KEY DIAGRAM |
| IL No 2 [SHEET 13| INDICATION DC KEY DIAGRAN |
: K7 17 Mooy 9B oy 4 JB s RP SEE SHT 9 SHEET 12| CLOSE DC KEY DIAGRAM :
— A e - [SHEET 11 | BACK-UP OC KkeY DIAGRAM
| ! X3.2 [SHEET 10 | BACK-UP OC KEY DIAGRAM !
| 4 [SHEET 9| BACK-UP 0C KEY DIAGRAM !
: J~o REYROLLE BREAKER [SHEET 8 | TELEPROTECTION DC KEY DAIGRAM :
| . Pieo 18 as g8 a1 Wy P SEE 0.54/832 REV 1. e e |
| 0183 096 dug A7 o 1Tl &
| K SHEET 5 | VT SUPPLY KEY DIAGRAM |
: JB MB B MB JB CAPE TOWN OFFICE HEET 4 AC XEY DIAGRAN :
101 44 45 97 WATERSIDE PLACE, SOUTH GATE [SHEET 3 | SINGLE LINE DIAGRAM
| NOT USED W TYGER WATERFRONT [SHEET 2 | LOGIC DIAGRAM I
| — =COM CARL CRONJE DRIVE |
| A- TeL: +27 (0}21 850 7500 [SHEET || PANEL EQUIPMENT LAYOUT |
FAX: +27 (0)21 950 7502 [SHEET 0 COVER SHEET
| JB 140 MB 24 26 MB 39 JB _Res.No 07 . m :
| O——0———0——0——0 T ] 66kV BREAKER REPLACED. s | LF | Ju ] 28092005 |
: 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. /] I M!_'ll |
I REV REVISION DESCRIPT ION [ 14 (<] auTH DATE PROJECT MMBER I
| L DISCONNECT ON SITE |
|
! ® / OCB HEATER CIRCUIT @ Eskom |
|
| R =——O=====mm=mmmmecanee- HT3 RP H73 HI13 RP H13 [FROJECT APPROVED] OESION APPROVED BLOU"ATER SUBSTAT ION |
| "l W —o = %0 T 66 kv FEEDER 4 |
: f%i/[:ﬁ'm ° 48 B uB OCB HEATER MB B wce 48 PACEICIN WL BREAKER REFERENCE DIAGRAM i
3 N 042 ~ 042 59 H12 H11 60 041 o 041 P o n-r:z'o(loazor ATE 131::210
! M N .27 o o D am =——0 o oo o 7 i &7 a6 :
| > / / A v S c. CANNON SET MUMBER SHEET MUNBER REVISION I
I DISCONNECT ON SITE H [/ oate 010572011 oate_26/02/10 - - I
I REV |AUTH|  DATE REVISION TO MASTER BY JCHKD|SCALE D 'c 72 70 64 26 OI :
| v L [ s I s T 8 | CeesTTTTTTTT T TTTTTTTTTTTTITTTTTTTTY s




| 1 | 2 | 3 | | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 l
|
|
l v TITLE REVISION DATE DESIGN CHANGE DESCRIPTION LEVEL DESCRIPTION LEVEL DESCRIPTION
|
A
: 0 COVER SHEET 0 13/12/2010 1 16
: 1 PANEL EQUIPMENT LAYOUT 0 13/12/2010
: ] 5 LOGIC DIAGRAM o 13/12/2010 r 2 4F703920 DISTANCE/ DIFFERENTIAL SCHEME 17
| ]
: 3 SINGLE LINE DIAGRAM 0 13/12/2010 L 3 18
| 4 AC KEY DIAGRAM 0 13/12/2010
: B . 19 THREE PHASE MEASUREMENTS TRANSDUCER A
i 5 VT SUPPLY KEY DIAGRAM 0 13/12/2010 (ORDERING OPTION - ACTOM AREVA i5MT FREE [SSUED) 9
l 6 MAIN DC KEY DIAGRAM 0 13/12/2010 - H
| 5 20 A
| 1 7 MAIN DC KEY DIAGRAM 0 13/12/2010 Jx_l ]
|
! 8 TELEPROTECTION DC KEY DIAGRAM 0 13/12/2010 6 2 3 8
| - x
| I 9 BACK-UP DC KEY DIAGRAM 0 13/12/2010 7 22 B
: 10 BACK-UP DC KEY DIAGRAM 0 13/12/2010
| 8 23 SUPERVISORY INDICATION AND CONTROL (HARDWIRED) T
| 1 BACK-UP DC KEY DIAGRAM 0 13/12/2010 (ORDERING OPTION) N
| ] _
: 12 CLOSE DC KEY DIAGRAM 0 13/12/2010 9 24 [OF WIRING (HAROWIRED)
: 13 INDICATION DC KEY DIAGRAM 0 13/12/2010 —L
: D 14 SPRING RENIND AND AC KEY DIAGRAM 0 13/12/2010 10 STANDARD DESIGN DRAWING 25 SUPERVISORY STATUS INDICATION (DNP3) _
|
: 15 REA AND MEASUREMENTS KEY DIAGRAM 0 13/12/2010 1 STANDARD CTJB AC CONNECTION %
| 16 SUPERVISORY STATUS & CONTROL KEY DIAGRAM 0 13/12/2010
| 1
! 1 SUPERVISORY ALARMS KEY DIAGRAM 0 13/12/2010 12 a 7
]
| | -
| c 18 DISTURBANCE RECORDER KEY DIAGRAM 0 13/12/2010 13| D T e A IRCUIT DRERNCR 36-T2.5KV | 28 | IEC-61850/ETHERNET COMMS (ORDERING OPTION -
: 19 PROTECTION REFERENCE DIAGRAM 0 13/12/2010
| 1 VOLTAGE SELECTOR RELAY (VSR) DOUBLE BUSBAR 29
| 20 PROTECTION REFERENCE DIAGRAM 0 13/12/2010 (ORDERING OPTION) ]
| ]
: — 21 PROTECTION REFERENCE DIAGRAM 0 13/12/2010 15 30 _
: 22 PANEL CABLING DIAGRAM 0 13/12/2010
| 6 MUTUALLY EXCLUSIVE LEVELS/SHEETS. SELECT ONE AND ONLY ONE OF EACH PAIR/SET PER APPLICATION.
i " 23 PANEL CABLING DIAGRAM 0 13/12/2010 x  MUTUALLY INCLUSIVE LEVELS/SHEETS,
l 24 PANEL CABLING DIAGRAM 0 13/12/2010
|
: — 25— 1SOLATOR—JUNEHON-BOX———————  (SHEET NOT USED ) o 3/12/26016
:— —26———HNE-VFIB-LAYOUT—&—KEY-BHAGRAM— ( SHEET NOT USED ) o 1341242610
: —27——CABLE BLOCK—BHAGRAM——— ( SHEET NOT USED ) o 1341242610
: 25 JUNCTION BOX CABL ING REV 0 18/02/2011 | SHEET ADDED FOR (SITE SPECIFIC) APPLICATION
| G
| 26 BREAKER REFERENCE DIAGRAM REV 0 18/02/2011 | SHEET ADDED FOR (SITE SPECIFIC) APPLICATION
|
|
R
|
|
I SHEET 26 | BREAKER REFERENCE DIAGRAM
: ISHEET 25 | JUNCTION BOX CABLING DIAGRAM
I H SHEET 24 | PANEL CABLING DIAGRAM
| [SHEET 23 | PANEL CABLING DIAGRAM
! SHEET 22 | PANEL CABLING DIAGRAM
| SHEET 21 | PROTECTION REFERENCE DIAGRAM
I ISHEET 20 | PROTECTION REFERENCE DIAGRAM
| — SHEET 19 | PROTECTION REFERENCE DIAGRAM
I SHEET 18 | DISTURBANCE RECORDER KEY DIAG.
| [SHEET 17 | SUPERVISORY ALARMS KEY DIAGRAM
: SHEET 16 | SUPERVISORY STATUS & CONTROL KEY DIl
SHEET 15 | REA & ME KEY DIAGRAM|
: J ISHEET 14 SPRING REWIND & AC KEY DIAGRAM
| SHEET 13 | INDICATION DC KEY DIAGRAM
I — SHEET 12 | CLOSE DC KEY DIAGRAM
I ISHEET 11 BACK-UP DC KEY DIAGRAM
: SHEET 10 BACK-UP OC KEY DIAGRAM
ISHEET 9 BACK-UP OC KEY DJACRAM
: SHEET 8 TELEPROTECTION OC KEY DAIGRAM
ISHEET 7 MAIN DC KEY DIAGRAM
: ISHEET 6 MAIN DC KEY DIAGRAM
I K ISHEET 5 VT SUPPLY KEY DIACRAM
I ISHEET 4 AC KEY DIAGRAM
I ISHEET 3 SINGLE LINE DIAGRAM
I — ISHEET 2 LOGIC DIAGRAM
I ISHEET | PANEL EQUIPMENT LAYOUT
: SHEET 0 COVER SHEET
F| AN
|
| 0| FIRST ISSUE. PROTECTION SCHEME UPCRADED. / / 1 A
: L REV REVISION DESCRIPT ION [ 14 CHRD ATH DATE PROJECT MMBER
|
! ® Eskom
Distribution
: T TFoeT wewoveo] wSTon SFRwES | BLOU'ATER SUBSTAT ION
| PLEASE NOTEHILLLLL G|k ouls 66 kV FEEDER 5
| um(-aém-zm%
: J. MOSTERT |N. MATHONS 1 COVER SHEET
M| WHEN USING THIS SCHEME PLEASE MAKE SURE THAT A CONEP
I / / ORAWN BY ORARN BY
. WATERSIDE PLACE, SOUTH GATE
! REFERENCE FILE title4TM7100r1 IS ATTACHED ON ALL A=COM = =i i AvS | c.oamon T T
| TEL: 427 (0121.950 7500 [/ oate 01/05/2011] oare - -
I THE SHEETS AT ALL TIMES. Res.vo. oassonceanor | RV [auTH] oaTE REVISION TO MASTER Br |cuxo|SCALE D 'c 72 70 65 oo 00
| 1 | 2 | 3 | | 5 [ 6 [ 7 [ 8 | CesTT T T T T T T Toful Tolel TT T Tol T T [oslealos] T T2l T 1] PANEL TYPE DESIGNATION 4FZ0-3920 2%, ay |

—
-

REVISION O
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|
|
| TERMINAL PLATE OF M LOCAT[ON DESIGNATION DESCRIPTION
| _ I | ) OF MODULE ( TOP ) T TYPE MANUF ACTURER |
| NE 0 FL ] 1 TABEL '
F2 X |
| T 1L 1 FZ | 1 BACK-UP_IED DIRECTIONAL BACK-UP_PROTECTION REF6I5 BB Al
| 5l:5 T 2 T_| MCBIM) MAIN DC SUPPLY MCB T110V, 220V _SCHEME ) (16 AWP ) | 5282-UC BI6 BB '
| g Z_| MCB(BU BACK-UP_DC_SUPPLY NCB (110V, 220V SCHEME ) (16 AWP ) | 5282-UC Bi6 ABB :
: ! 3 :gg:(ctf)u CLgSE DC_SUPPLY MCB AUXILTARY CONTACT —HI1 [ ABB [
— CLOSE_DC_SUPPLY_MCB T110V, 220V _SCHEME 1 __ (10 _AWP - — |
| . 5 :ggxstggz) ggg:c SE ‘E :g_Ec 2ggm Mgg AUXILTARY CONTACT gn Uc{ o ﬁgg |
z M [110V, 220V_SCHEM - !
! slg MCBIAC) MAIN AC SUPPLY MCB S R 358 '
| B i 3 MCB(VT M) VT_SUPPLY MAIN PROTECTION MCB T3 POLE ) o Tty o '
| e i 2 Z :EBX(¥T—M) VT _SUPPLY MAIN PROTECTION MCB AUXILIARY CONTACT LA éiéf;;rf :gg B |
| - — 3 Mcg%v;ﬁgb) VT SUPPLY BACK-UP PROTECTION MCB T3 POLE ) TZ AP ) | 5203-C 2 ABB [
| ] VT _SUPPLY BACK-UP_PROTECTION MCB AUXILIARY CONTACT S2C-He6R ABB [
! ——n 5 MCB(VT-SC) VT _SUPPLY SYNCH CHECK MCB (2 AMP ) ]S202-C 2 ABB |
! | | 6 | MCBXIVT-SC) VT _SUPPLY SYNCH CHECK MCB AUXILIARY CONTACT 16
| | | 1 MCB(H) HEATER SUPPLY MCB o e |
| w o : S 6 AW ) | 5282-UC B6 ABB _:
! v €70 |82 I WAIN TED TNTERGRATED DIST
i gg | ! ANCE /DIFFERENT AL FEEDER PROTECTION RELAY RED670 '
| C l ge | o Fa PNA PROTECTION NOT HEALTAY INDICATIO - |
| 1§21 ATION TAWBER ] TL523Y
| ooolol! ! X3 ARC-OFF JLOCKED-OUT AUTO_RECLOSE OFF & CLOSE LOCK-OUT INDICATION _(AMBER ) [CL520 = 240V DC ) | CL5I5Y ﬁgg ¢
: EDDDE °8 L — 230 3 éégmaso RELAY COM PORTS | IEC61850 RELAY TEST ETHERNET COMMUNICATION PORTS :
° E ELECTROSTATIC DISCHARGE POINT OCKET (BLUE] COMMUNTCA [
: 5 ::; 3 ;g —ua :38 g g AP RED PHASE ) OCKET (RED, COMMUNTCA [
—_ i 3 - 3 R WHITE_PHASE J CKET | Ci C — |
! o oo — 3 [7-3 EST POINT 3 - MAIN PROTECTION TRIP BLUE PHA ROGET D COMNDNICA '
| 3 Jes 3 PROT SE) OCKET (RED! COMMUNICA
| \ o © O EST POINT 4 - BREAKER FAIL BUS STRIP OCKET (RED G C '
| : . 8 (%60’ 5 [1P-5 EST POINT 5 - WAIN DC NEGATIVE SUPPLY OCKET (BLACK] COMUNTCR '
| I EST POINT b6 - BREAKER FAIL RETRIP CROSS TRIP OCKET (RED) COMMUNICA '
| S ‘ - EST PO ~ SUPERVISORY TRIP OCKET (RED) CONMUNICA D |
| " P EST_POINT 8 - BACK-UP PROTECTION TRIP OCKET (RED) COMMUNICA |
| —_— 9 TP EST PO —ARC_OR EXTERNAL CLOSE OCKET (RED) COMMUNICA [
: 7@ a@ ! 10 -10 EST POINT 10 - BACK-UP DC NEGATIVE SUPPLY OCKET (BLACK) COMMUNICA |
| O 25 3 CBNH CIRCUIT BREAKER NOT HEALTHY INDICATION AMBER ) CLS15Y A : I
: CBO CIRCUIT BREAKER OPEN INDICATION GREEN ) CLo156 :gg — |
i 12m CBC CIRCUIT BREAKER CLOSE INDICATION RED ) CL515R BB !
i U
o 1 ®80 |
| . 1 NS TEST NORMAL SWITCH '
| ! A- AR 1 2 - 7 Lcs LANP_CHECK_SWITCH 5528%21—521 ig:uég Iarc:umzn e
| | Gelon 3 TPIS TELEPROTECTION ISOLATOR SWITCH CR-0866 OP _SWITCH [
: m 1] N 4 TBCS CIRCUIT BREAKER CONTROL SWITCH CR=0604 LOP SWITCH [
| 5O 1 ) 23 2 :sg gF;o AUTO_RECLOSE SELECTION STATE_PUSH BUTTON TAMBER | ____(110V_OR 220V DC ) | MP3-11Y, NBA-101 ABB !
| —_ I 3 :\éJT& K?ECLOSE SELECTION STATE PUSH BUTTON UAMBER ) (110V_OR 220V DC ) | MP3-11Y, MBH-101 BB — |
| 5 -
| = g i 2 o o T |
| i A A - 0 SIS = (S;UPER_ JISORY_TSOLATOR SWITCH g:gg?g;\ 'g; ZSHEH :
CTTB- T TEST BLOCK -
| L, . CTTo M CTTEST BLOCK BAN T P WAY F
| [ T= DISTURBANCE RECORDER : YTIB-M VT TEST BLOCK MAIN ke (4 WAY I
=k - a3 a0 | TERMINALS L VT18-B0 VT TEST BLOCK BACK-UP ) PK2 (4 WAY !
, < [ERIILS 5 M.O.T. - LINK A CLOSED = | LABEL INDICATING EMERGENCY CLOSE CONTROL WITHOUT SYNCH CHECK WHEN !
— st S — i RS K et -
N 1S BLOCKS REMOT!
| REAR OF MODULE ngERNAL TO_MODULE, Q1L DIFE L :
| = VSR-1 TSOLATOR 1 REPEAT RELAY (% AN=I10V_DC, AS=220V OC J
_ A TNOT USED ) | RKZ51206AN B8 [
| . X1 VSR-2 1SOLATOR 2 REPEAT RELAY (% AN=110V_DC, A5=220V DC
I CPERYISORT WARORIRED ] Lot ) ) (NOT_USED ) | RKZ51205AN ABB ) !
| A T 1-73 3 | TERMINALS 3 T (BLANK) I |
X SNUBBER CIRCUIT
2 | A ( OPTIONAL RCP RCPMI PRO6512029-AK '
! | | O C1-X BACK-UP_TO MAIN CROSS TRIP AUXILIARY RELAY [AN = 110V DC, AS = 220V DC)_| RXNA 2 35 '
i cT- B 3 1 ABB
| / i 8 VOLT DC_POWER SUPPLY UNIT TOPTIONAL ) | RXTUG ABB '
| —_ U TCS-M ESIP c)mcun SUPERVISION MAIN TMAIN BTCS110 ABB |
! L ANK
| INTERNAL T0 MODULE ° ’
: H . . - TC5-BU TRIP CIRCUIT SUPERVISION BACK-UP TBACK-UP ) BTCSII0 BB [
| =l LAMP_CHECK DIODES PRG6592018 WE 1OMUL [
CROSS TRIP DIODES PR56512033. WE IDMUL [
: N 'SERIED 3 3 CROSS TRIP DIODES PR56512033.8A WE 1OMUL| !
i e — 4 4 BLOCKING DTODE_(MEASURING POINTS] PR56592018/4.PN___| WE IDMUL !
| | a 05 BLOCKING DIODE (TRIP CIRCUIT SUPERVISION 3 POLE) PRS6512033.8A WE 1DMUL '
| 1 o) LAYOUT FOR 110V AND R DCF—N DC FAIL RELAY (MAIN) =110V DC, 220=220V DC ~U1100C3 - |
| | F 3 D CR-UT0DC3L ABB o
| | . . _ | 220V DC SCHENE DCF-BU DC FAIL RELAY (BACKUP) T 110=110v_DC, 220=220v OC CR-UI0DC3 ABB '
| S| ' 1 2 7 8 |10 (FRONT VIEW) NCTS MAIN CT_SHORTING RELAY +110=110v_DC, 220=220V DC TOPTIONAL ) | BJB-110V OC ARTECHE 3
: J 2l C:b o %gECR BACK-UP_CT_SHORTING RELAY _( * 110=T10v OC, 220=220v 0C (OPTIONAL ) | BJ8-110v DC ARTECHE el
| i | , o S - 1 I gf:r:JK)T BREAKER CLOSE_AUXILTARY RELAY AN = 110V _DC, A5 = 220V DOC) _|RXMB 1 AN ABB > |
| g || | §
| | | REAR OF MODULE |
| — | ) - RZ ROUTER TEC61850 R R
| | a T OUTER GPTIONAL AL-D- ~ |
| - | gggs—))g E:EH' SQE:KE; gpgg SUPERVISORY AUXILIARY 1 RELAY T4V DC) (0P 8 AL EE%’ELC%L”T”T”T iggczncou w |
] e — 3 CBCS- C 3 LOSE SUPERVISORY AUXILTARY ] RELAY  (48V DC) (OPTIONA R-UQ480C3 ©
| o |N'|'ERNA|_ '[0 MODULE 4 :::—m PROTECTION NOT HEALTHY AUXILIARY 1 RELAY (_110=110V_DC, 220=220V DC ) gs__ﬂ?:fg[)ncc:} :SS :
: eecee - o ~ 5 -X2 ROTECTION NOT HEALTHY AUXILIARY 2 RELAY (" 110=110V DC, 220=220V DC ) | CR-UTI0DC3L ABB T
K - — ( 3 PHASE) | SINEAX CAM/iSTATISMT] CAMILLE/ AREVA | | ~ |
| oee () 1 : ; : 5.1 TRANSOUCER MEASUREMENTS TRANSDUCER & [NTERFACE Egmgmt 15:22? SINEAX U543,1543 | CAMILLE BAUER &
4 - 6 - ==
: o o MCB (VT-T) TRANSDUCER VT _SUPPLY WCB T3 POLE ) AT B L LE e AR IR v
| ] - oot ron 3 :gg b¥3’u - DISTURBANCE RECORDER LVT SUPPLY MCB TNOT USED ) (1 AMP ) [ 5202-C ABB !
| R o/ | wour ror El.l,.%v 0 s M DISTURBANCE RECORDER VT SUPPLY MCB [3 POLE J__(NOT USED) (1 AWP ) |5203-C ABB 5
! (== ol s 7 2 1 (REAR VIEW) ay
| I o | e — L
| | | I 5
I L 1 1w m 3 - - " . %:EETR(;I\?JIQPOL;FCIEESOUTH GATE 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. / / I MB_’IA Z :
I A=SCOM = [= oo T [=] =] ] 2
| | i et €sk g |
: REG. No. 1966/006628/07 D s om % |
— istribution |
: IN'I'ERNAL 'I'O MODULE lmw BLOU'ATER SUBSTAT ION § |
[ T : - |
. x ZEm e WY TELOER ® 3
, LAYOUT FOR 110 RT 2|
| ) | - LAYOUT FOR 110V #40 J. MOSTERT [N. MATHONS 1 PANEL EQUIPMENT S |
: o / 2-5 |° (FRONT ACCESS VIA [ 7 mmoﬂzor M_Emﬁww . NT Lavout E I
: MCB (F2) DOOR) ; ; A v S c‘ CANNON SET MUMBER SHEET MUMBER REVISION @ :
oare 0105/ z011| oare_26702/10 =3
n I - I - I - I - I I I REV |AUTH|  DATE REVISION TO MASTER BY |CHKD|SCALE D-'c- 72 70 65 OI Z’ :
77777777777777777777777777777777 6 7 8 [LEVvELS [ 1 ]2 =
| ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,1 77777777777 L L 1 1 1 1 Poful Tosfuel T 1 1 1os] 1 1 J23foafes] 1 J28] | | | PANEL TYPE DESIGNATION 4FZD-3920 3%, Ay |




1 | 2 | 3 | 4 | 5 | 6 | 7 | | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 l
REDGTO AND REF6IS RELAYS USE PCMBOO AS THEIR SOFTWARE TOOL. THE REQUIRED CONNECTIVITY PACKAGES FOR THESE RELAYS i

IS THE RELION SERIES SOF TWARE. ® 66 kV BUSBAR 1 |
RED6TQ: MAIN DISTANCE /QIFFERENTIAL RELAY !
NOTE THAT THE INTERNAL TELEPROTECTION/DIFFERENTIAL COMMUNICATION LINK OF THIS RELAY 1S ONLY COMPATABLE WITH Al
A MIRRORED RELAY ON THE DISTRIBUTION CONTRACT OR SCHEMES 6FZD3100 AND 6FZD3300 ON THE TRANSMISSION CONTRACT. BUSBAR 1 VT |

XPLANATION OF TH| NTRI W] TCH| N THE RED670 MAJIN RELAY :
GT SWITCHES, WHICH ARE SETTABLE IN THE PCM600 ENGINEERING PARAMETER SETTING (PS) SOF TWARE, AND MAY BE FOUND WITHIN THE PARAMETER |
SETTINGS UNDER THE APPLICATION CONFIGURATION SECTIONS THEY ARE CONFIGURED WITHIN, ARE MASKED AS FOLLOWS: |

T- NTERNA| MMUNCAT]ON CARI NK FAJL FUNCTION TION :
SET GTO1 TO ‘ON' (THE DEFAULT) IF THE SCHEME HAS A COMMUNICATION CARD IN SLOT X34 OR X35 AND IT IS USED. ,
SET GTO1 TO ‘OFF* IF THE CARD IS NOT USED OR IF THE SCHEME DOES NOT HAVE A COMMUNICATION CARD IN SLOT X34 OR X35, 66 KV BUSBAR 2 |
TO TAKE ADVANTAGE OF THE TEF CARRIER GUARD FAIL MASKING: T B!
SET UNBLOCK = RESTART IN THE PST SOFTWARE AND SET SECURITY = 35ms. BUSBAR 1 | BUSBAR 2 |

1-02) TEST OUTPUT BUSBAR 2 VT ISOLATOR R, ISOLATOR |
SET GT02 10 ‘ON' T0 ENABLE PHASE AND EARTH FAULT IMPEDANCE STARTER TEST OUTPUTS. |
SET GT0Z TO ‘OFF*THE DEFAULT) TO ENABLE CARRIER RECEIVE AND CARRIER SEND TEST OUTPUTS, — |

@

1-03) INSTANTANEOLS, TRIP PARA R FUNCTION TION TELEPROTECTION BUS STRIP |
SET GTO3 TO 'OFF' (THE DEFAULT) FOR PARALLEL OPTION WHICH ALLOWS EITHER FUNCTION,DIFFERENTIAL OR DISTANCE (Z1 OR Z2 AIDED), N P i
TO INITIATE THE TRIP (INCREASED DEPENDABILITY). |
WITH GTO3 SET 'ON', THE SERIES OPTION IS CHOSEN WHICH REQUIRES BOTH FUNCTIONS TO OPERATE TO INITIATE AN INSTANTANEOUS TRIP (INCREASED SECURITY). C I
GT—04) NOT USED CLOSE - RN B L L L L LT I

8 TRIP M ! '
GT-05) NOT USED ] D—I—. EEE TE FEEEY SEETPTETTEREEE PRI TETEETPEEEEFTEET TEEY CEEETTEN EXT H :
GT-06) PARALLEL FEEDER DISTANCE-TQ-FAULT COMPENSATION SELECTION VT JB IRIP B/U -.(--- -------‘---..--------- -= [ S S ey ----(------.------- BZ E |
SET GTO6 TO 'OFF (THE DEFAULT) FOR NO PARALLEL FEEDER DISTANCE TO FAULT COMPENSATION (FAULT LOCATOR ACCURACY). yd A A A ' |
SET GT06 TO ‘ON‘FOR DTF FAULT LOCATOR COMPENSATION FOR PARALLEL FEEDERS (DOUBLE CIRCUIT FEEDERSI. = o0 : e I |

T-07) UNDERVOL TAGE OVERLOAD TRIP OR QVERVOLTAGE TRIP FUNCTION T1ON P : | E : |
THE U/V OVERLOAD TRIP FUNCTION (THE DEFAULT) MAY BE REPLACED WITH THE ‘OVLD‘ TRIP FUNCTION (SET GTO7 TO ‘ON'FOR OVLD TRIP) IF THE SOLE CRITERIA IS CURRENT. w 3 H ! H e NS H D |
A SETTABLE TIMER FUNCTION, TSI4, IS USED FOR THE TIMING OF THE OVERLOAD (OVLD) TRIP FUNCTION, TS14 WILL DELAY THE OVERLOAD TRIP OUTPUT 5y 1 : ON ——18 : !
AND IS SETTABLE IN THE PST SOFTWARE.TSI4 IS IN SERIES WITH THE OVLD FUNCTION TIMER T OUTPUT (i.e. THE TIMERS ARE ADATIVE), IF TSI4 IS SET TO ‘OFF’, : \ BFIS ! |
THE OVLD TRIP AND THE U/V OVLD ARE BLOCKED BUT THE OVLD ALARM WOULD REMAIN FUNCTIONAL (i.e. THE OVLD ALARM OUTPUT 1S TAKEN OFF BEFORE TS14 AND THE P1 REDBTO! T O H |
OVLD ALARM WOULD OPERATE AFTER OVLD FUNCTION TIME TIMEOUT), : : REF61S : |
NOTE THAT THE U/V FUNCTION TIMER RUNS CONCURRENTLY WITH THE OVLD TRIP QUTPUT FOR THE U/V TRIP QUTPUT. . '50P/51:67—1:67—2:46:67N—1:67N—2:67NIE:GCi_| ' —:

T-08) BROKEN CONDUCTOR TRIP OR ALARM FUNCTION TION TR ' — i
THE BROKEN CONDUCTOR ALARM FUNCTION (THE DEFAULT) MAY BE REPLACED WITH THE BROKEN CONDUCTOR TRIP FUNCTION P2 P k——  repetc |
(SET GTOB TO ‘ON' FOR BC TRIP) IF THE CONNECTED PONER PARAMETERS ALLOW IT. ) 4 19 -m |
GT-09) RESERVED 25 | e
GT-10) NOT USED |

T-1) P AGREEMENT FUNCTION TION O ATOR |
THE POLE DISAGREEMENT FUNCTION (PD) INCLUDES BOTH BREAKER AUXILIARY CONTACT ANALYSIS (TRADITIONAL METHOD) AND A CURRENT BASED FUNCTIONALITY. [
THEY ARE INDEPENDANT OF EACH OTHER. |
THE CURRENT BASED OPTION CAN BE SET FOR CONTINUOUS MONITORING OR FOR A PERIOD OF 200ms AFTER THE BREAKER CHANGES STATE (CurrSel='CB OPEN MONITOR' IS THE N |
SETTING FOR THE 200ms OPTION - INITIATED VIA CLOSE OR 3 POLE TRIP COMMANDS). ? |
IF THE CURRENT BASED OPTION IS USED, THEN [T IS RECOMMENDED TO CHOOSE THE 200ms OPTION, AS OPPOSED TO THE CONTINUOUS OPTION,AS IT IS MORE SECURE. |
IF THE CURRENT BASED OPTION IS NOT REQUIRED (RECOMMENDED), SET THE ‘Curr Sel’ TO 'OFF'(THE DEFAULT). v TRIP TEST Fi
FUNCTIONALITY HAS BEEN ADDED TO THE TRADITIONAL METHOD OF PD AND THUS THERE IS AN OPTION TO HAVE [T SUPERVISED BY USING THE BROKEN CONDUCTOR ‘START’ 66 kV FEEDER 5 EUSHQUTTON |
FUNCTIONAL ITY AND BROKEN CONDUCTOR FUNCTION CURRENT SETTINGS. THIS IS STILL INDEPENDANT OF THE SOLELY CURRENT BASED OPTION IN THE PREVIOUS PARAGRAPH. |
SET GT11 TO ‘ON' (THE DEFAULT) FOR TRADITIONAL POLE DISAGREEMENT FUNCTIONALITY (i.e.BREAKER AUXILIARY CONTACT ANALYSIS), ¢ TRANSOUCER | ARC_ON/OFF : !

b1 SET GT11 TO "OFF' TO ENABLE A COMBINATION THAT USES BREAKER AUXILIARY CONTACTS AND THE BROKEN CONDUCTOR START FUNCTIONALITY. —
THIS EXTRA FUNCTIONALITY HAS BEEN ADDED TO ENHANCE SECURITY OF THE SCHEME li..PD WITH BCondStart WOULD NOT OPERATE FOR A FAULTY ! |
BREAKER AUXILIARY CONTACT ONLY)BUT WITH DECREASED DEPENDABILITY (i.e. THE LINE MUST BE ENERGISED, CONNECTED AND POSSIBLY LOADED BEFORE A PD COULD OPERATEI. L ooy |
GT-12) ZONE 2 AUTORECLOSE INITIATE FUNCTION SELECTION mmmmmm——nLsR !
FOR SELECTION OF IMPEDANCE ZONE 2 AUTORECLOSE INITIATION (Z2 ARC INITIATE),SET GT12 TO ‘ON'.SET GT12 TO 'OFF*(THE DEFAULT)FOR NO ZONE 2 ARC INITIATE. G

T-13) FAULT AND TRIP COUNTER RESET 1 verog 1 !
GT13 DEFAULT = ‘OFF‘. SET GATE ‘ON’' THEN ‘OFF’ WHEN REPLACING THE HV BREAKER. ———— |

T-18) TRIP CIRCUIT SUPERVISION CLOSE BLOCKING - '
SET GT18 TO ‘ON' IN ‘PARAMETER SETTING/MONOTORING' FOR ANY TCS FAIL (FROM MAIN OR BACK-UP TRIP COIL CIRCUITS) TO BLOCK A CLOSE. NOTE: VSR-1 & 2 NOT IN USE [ |
TCS FAIL WILL NOT BLOCK A CLOSE IF GT18 IS SET ‘OFF* UNLESS BOTH MAIN AND BACK-UP TRIP CIRCUITS HAVE FAILED. THE DEFAULT SETTING IS GT18='OFF", |
A PNH AND A CBNH ALARM WILL BE ISSUED FOR A TCS FAIL, IRRESPECTIVE OF THE GT18 STATE. ,

LEGEND LEGEND !
T DISTANCE PROTECTION FUNCTION X CROSS TRIP_AUXILTARY i
5 SYNCHRONISM-CHECK_FUNCT [ON R DIRECTIONAL |
REF615: BACK-UP RELAY SETTINGS AN 7 UNDERVOL TAGE_FUNCTION DEFINITE TINE |
2 DIRECTIONAL OVERPOWER FUNCTION i DIRECT TRANSFER TRIP RECIEVE |
(B CLOSE CONTROL LOGIC (26 EGATIVE SEQUENCE_OVERCURRENT/ BROKEN COND FUNCTIONS TS DIRECT TRANSFER TRIP SEND |
THE BACK-UP RELAY HAS BEEN MASKED AND THE SCHEME WIRED TO ENABLE BREAKER CONTROL WHEN THE TNS SWITCH IS SET TO ‘MAIN ON TEST' (AND BACK-UP ON TEST), 50BF BREAKER FAIL FUNCTION GPS GLOBAL POSITIONING SYSTEM o!
THE CLOSE PULSE CAN BE ISOLATED IF REQUIRED BY LINK A ON THE TERMINAL STRIP AS THE BACK-UP RELAY DOES NOT OFFER SYNCH-CHECK. 50N INSTANTANEOUS EARTHF AULT FUNCTION GSM GPS TIVE SYNCHRONISATION MODULE !
THE DEFAULT LINK A POSITION IS ‘OPEN'. 50/51 INSTANTANEOUS OR TIME_DELAY OVERCURRENT FUNCTION Locw LINE DATA COMMUNICATION MODULE g
50P/51 | NON-DIR [NSTANTANEOUS OVERCURRENT FUNCTION (TELEPROTECTION AND DIFFERENTIAL COMMUNICATION) =
THEBACRUF BEEAY-15-ALSD HASKED FOR SUPERVISORY NP3 AND HARDWIRED REMOTE BREAKER CONTROL (VIA MAIN ON TEST AND SIS SELECTION) 5 AC_INVERSE TILE O/C FLMCYION LS8 LEAST SIGRIFICANT BIT 2|
- 52PD POLE_DISAGREEMENT PROTECTION FUNCTION WSB MOST SIGNIFICANT B >
BREAKER FAIL LOGIC (S1BF) 5 OVERVOLTAGE_FUNCTION FUNCTION OEM OPTICAL ETHERNET MODULE & |
THE FUNCTION IS ONLY ENABLED WHEN THE TNS SWITCH IS SET TO 'MAIN ON TEST' (AND BACK-UP ON TEST). THERE IS NO TELEPROTECTION LINKED TO THIS OUTPUT AND 2 FUSE_FAILURE FUNCTION bcueoo | CONF ICURAT ION, PARAME TER SETTING & DTSTURBANCE |
THE BREAKER FAIL OUTPUT IS ALSO ISOLATED VIA THE BFIS SWITCH. THE BF TRIP PULSE OUTPUT IS SET TO 200s. 67-1 DIR OVERCURRENT [OMT OR DT FUNCTION HANDL ING_ENGINEERING TOOL PACKAGE FOR ABB RELION SERIES] bl
AUTORECLOSE (DARREC1(79)) 67-2 DIR HICHSET OVERCURRENT FUNCT _ON 3? PARAMETER SETTING TOOL WITHIN PCM600 w :
THE RELAY INCLUDES ARC FUNCTIONALITY. THE FUNCTION S MASKED SUCH THAT IT IS ENABLED WHEN THE TNS SWITCH IS SET TO 'MAIN ON TEST' (AND BACK-UP ON TEST). ]| uREL cﬁg?{”fﬁg#;rﬁﬂ O DL FUNCTION e O I A o T PA B °,
HOWEVER, DUE TO LIMITATIONS, BACK-UP RELAY INTERNAL ARC ON/OFF 1S NOT SELECTABLE VIA SUPERVISORY OR FROM THE OPERATOR PANEL. THE FUNCTION CAN BE SET - D T AL L TLMCTION T A O oL Lok 0 oF o
ON/OFF VIA EITHER ALTERNATIVE SETTING SELECTION OR MANUALY AND SHOULD ONLY BE USED IN LONG TERM EMERGENCIES. : PRERSHING TORCTION s TRIF CIROTT SR ISToN SIONTToR I
NOTE THAT THE FUNCTION IS AUTOMATICALLY INHIBITED FOR A MANUAL CLOSE. y I 4 1B C — |
AUTO_RECLOSE_FUNCTION EST_POIN it
2ND HARMONIC [NRUSH DETECTION FUNCTIONALITY i LINE DIFFERENTIAL PROTECTION FUNCTION RIP_B/U] TRIP BACKUP CIRCUIT BREAKER COIL oy
THE INRUSH DETECTION FUNCTION, INRPHARI, 1S MASKED TO BLOCK THE FOLLOWING FUNCTIONS WHEN OPERATED: I3 AUXIL [ARY RIP M_| TRIP MAIN CIRCULT BREAKER COIL @ |
DIR.OCI (67-1(1)), DIR HighSetOC (67-2), HonDir InstOC (50P/51), AND 1S MASKED TO ENABLE THE DIR.OC2 (67-1(2)) FUNCTION'S MULTIPLIER. BCD BINARY CODED DECIWAL VSR VOLTAGE_SELECTION RELAY |
(B CLOSED MULTIPLIER (TPGAPCI GENERIC TIMER, DEFAULT TIME = 500ms): B BUSTONE Si
TP GAPCI S MASKED TO THE FOLLOWING FUNCTIONS TO ENABLE THE MULTIPLIER WHEN THE BREAKER CLOSES IF REQUIRED: =
DIR HighSetOC (67-2), NonDIR [nstOC (50P/51), SEF DIR EF2 (6TN-1), DEF HighSet (67N-2), NonDIR. InstEF (5IN-2), NegSeq.0C1/2 (46(1/2). Tl
THERMAL OVERLOAD (ThermQVLD (49F) e ] __ = :
THE FUNCTION HAS BEEN MASKED FOR INDICATION AND NOT TRIP PURPOSES. HOWEVER, THE BLOCK BREAKER CLOSE FOR TEMPERATURE EXCEED HAS BEEN MASKED. aperownornce || T T PROTECTION SOHEE PORAGED. i = i
TO CIRCUMVENT THE BLOCK CLOSE FUNCTIONALITY,SET THE RECLOSE TEMPERATURE TO MAXIMUM OR SET THE FUNCTION OFF. Eﬂfﬁc!gr\n?giﬁjsﬂ ey RLVISION OESCRIPTION or |omo | aum oare PROJECT MABER o |
ROKEN CONDUCTOR ((46PD) OVERVOLTAGE 3PH O/V (53)), UNDERVOLTACE 3PH U/V (27), PosSeq-U/V (4TU), NegSeq-0/V (47 A=COM TeL 27 0219507500 |
THESE FUNCTIONS HAVE BEEN MASKED FOR ALARMING PURPOSES ONLY. HOWEVER, THE OPERATION OF THE FUNCTIONS WOLLD INHIBIT THE INTERNAL ARC FUNCTION (ENABLED VIA TNS OFF NORMAL). R o 1955/006628/07 @ €skom 5
Distribution ol
ISHEET 9| BACK-UP DC KEY DIAGRAM [SHEET 19| PROTECTION REFERENCE DIAGRAM [PROGECT APPROVEO] OESION APPROVED | BL OU'ATER SUBSTAT ION w :
— [SHEET 8 | TELEPROTECTION DC KEY DAIGRAM [SHEET 18 [ DISTURBANCE RECORDER KEY DIAG. C.KING A.CRAIB -
[SHEET 7 MAIN DC KEY DIACRAM ISHEET 1T SUPERVISORY ALARMS KEY DIAGRAM 0ATE31/10/2011 [0ATE 13 0 66 kv FEEMR 5 u- I
SHEET 6 MAIN DC KEY DIAGRAM SHEET 16 | SUPERVISORY STATUS & CONTROL KEY DIAG[SHEET 26 | BREAKER REFERENCE DIAGRAM W!é'éﬁ CRED ‘2') :
SHEET 5 | VT SUPPLY KEY DIAGRAM sueeT 15 | REA & KEY T 25 | JUNCTION BOX CABLING DIAGRAM J.MOSTERT |N. MATHONS ] o |
M SHEET 4 AC KEY DIAGRAM SHEET 14 | SPRING REWIND & AC KEY DIAGRAM [SHEET 24 | PANEL CABLING DIACRAM DATEZ-OZIOLZOF DATE 132::210 Loclc DIAGRA" ; |
[SHEET 3 SINGLE LINE DIAGRAM SHEET 13 INDICATION DC KEY DIAGRAM SHEET 23 | PANEL CABLING DIAGRAM 7 7 'ORAWN BY ORARN BY =
SHEET 2 | LOGIC DIAGRAM ISHEET 12 | CLOSE OC KEY DIAGRAM [SHEET 22 | PANEL CABLING DIAGRAM T/ AvS C. CANNON KT e SHEET snach Revision x|
IS/EET 1| PANEL EQUIPMENT LAYOUT [SHEET 11| BACK-UP DC KEY DIAGRAM SHEET 21| PROTECTION REFERENCE DIAGRAM i oate 01/05/201 ] oare =
SHEET 0 COVER SHEET SHEET 10 ﬂ;::[-nl.:mm[ ::"mmm (SHEET 20 | PROTECTION REFERENCE D]AGRAM REV AUTHI DATE REVISION 10 MASTER BY |cuko SCALE D 'c 72 70 65 02 00 lé\ :
1 | 2 | 3 | 4 | 5 | 6 | 7 [ 8 | CeveesTafol T T T T T T Toofu [usfasal T T T Toof T T T23[2als] T [8] T T ] PANEL TYPE DESIGNATION 4FZD-3920 2, ayL |
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COMMS CONVERTOR K301, f 039 D !
FAIL (OPTIONAL ) a8 |
NOT IN USE - " '
RRI_ _ _ | 0CF-M 2310 b ||
|
0C FAIL ) TIPS K034 1p-10 K329 2 |
VAIN 8 _ o ~ !
5 o !
F31 _ _._._._._ REDGT0 R2S _ __ PNH-X2 2 E|
™1 xi1 ! i I o——|-==e— N T o——-==]--
MAIN PROTECTION FAIL K301 ; LEIKPN K303 K302 S yo~ © 2 go= | S l
! | al x H W= 1 al |
12 P1/IRF 3 e B2 10 2 i gy g [
i S i | A S — |
TRIP COIL k301 | X42 —d K303A!'B".'! k3038 L2 i N A [
SUPERVISION FAIL L ¢ i1°° =¢ /\ 1! o ! i gy ! : :
! P4/BO-7 1 ! | ! i o= ! |
1 i 1 1 1 H XY 1 |
EXTERNAL TELEPROTECTION i ' K303B; sy K303 i ! v i Fl
COMMS FAIL / DIFF BLOCK L e o DHe o i B i
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I R16 cT-x ! i |
ittt CROSSTRIP !
: D | BACK-UP PROTECTION 01 | ! k63 X31 g D
| EXT BZ TRIP/ CROSSTRIP (=00 T O !
! S i P3/B.05 | |
' [ ) ! |
| RP B EXT-T-ARC |
—— EXTERNAL TRIP K301 RP k363 | X31 X3 l
' AND AUTO RECLOSE =2 o 03 K302 — |
| (NOT USED) X3.30 X331 T 12! i
: i P3/81.06 i :
| i EXT-T-NARC !
i g | EXTERNAL TRIP aND K301 k35 X31 X31 | k300 |
| NO AUTO RECLOSE =3 o 3 O NOTE 1 E |
: i P3/B1.07 | !
| ! CusTB i
CUSTOMER K301 X31 X31 ! '
' BLOCK o——0 o k367 ! K302 N
: (hm USCEL[%SE X3.34 X3.35 [
| NOTE 1 !
| |
| I
l F'1 cusTomeR BLOCK CLOSE Fi
: (WITH MAIN ON TEST K367 [
| AND LINK A CLOSED) :
| |
| I |
: F3._ REDET |
| FOR BP ON i [
I FEEDER BYPASS k301 _FRP RP ''x32 X32 | |
K369 | i K302
: ¢ | sELEcTED TO ON ._°x3.36 XD < O NOTE 2 |
| i P3/B1-09 ! G
! |
l FEEDER BYPASS NOTE: RP KT X RN x| |
| SELECTED TO OFF THIS CAN BE CONNECTED IF THERE IS A SPARE o . T NOTE 2 !
| — CONTACT AVAILABLE ON THE MCB X3.38 3 e |
i i - i |
| .
i CB HEATER AND SEE ABB 12:5902173—3 i : SHEET 26 | BREAKER REFERENCE DIAGRAM :
! CBNH-H . [SHEET 25 | JUNCTION BOX CABLING DIAGRAM
| H | AuxILIARY CIRCUITS P& RcP 171 J:B 171 MB ~ MB 473 JB 473 RP K373 i X32 X32 | k302 SHEET 24_| PANEL CIBLING DIAGRAM :
: (CB NOT HEALTHY, X4.1 7X1.29 e x1_°3‘° © X4.2 | [SHEET 23 | PANEL CABLING DIAGRAM I
| NON-BLOCKING) 44 I P3/BI-11 : [SHEET 22 | PANEL CABLING DIAGRAM :
[ Ny SHEET 21 | PROTECTION REFERENCE DIAGRAM
| ° |
| — I I ISHEET 20 | PROTECTION REFERENCE DIAGRAM
| ] ' SHEET 19 | PROTECTION REFERENCE DIAGRAM ° :
| i ! SHEET 18_| DISTURBANCE RECORDER KEY DIKG. | & |
| R2.1 RS900 | | SHEET 17 | SUPERVISORY ALARMS KEY D]AGRAM! ; |
: | F i | i IECSWITCHFAIL i SHEET 16| SuPeRvISoRY siaTus & conthoL v onief = |
| 1EC61850 SWITCH 301 RP K301A | o——d~o—o0- K375A & K375 1X32 X32 ! k302 L for oo & |
FAIL . . . [SHEET 14| SPRING REWIND & AC KEY DIAGRAM
: X4.3 S 5 X4.4 : 1 81 [SHEET 13| INDICATION 0C KEY DIAGRAM |
! i P3/81-12 i [SHEET 12| CLOSE 0C KEY DIAGRAM ~ |
| i ! SHEET 11| BACK-UP OC KEY DIAGRAM w :
| MEASUREMENTS i | [SHEET 10| BACK-UP OC KEY DIAGRAM o
I TRANSDUCER FAIL RP K377 | X32 feralEal 1 K302 (IEET 9 BACK-P X KEY DacRAu = :
| D T + sueeT 8 | TELEPROTECTION OC KeY oalGRAM | ™ |
I xa.6 i3 —=] 10 [SHEET 7| MAIN OC KEY DIAGRAM — |
| X 'P3’/B"[—'13' [SHEET 6 | MAIN DC KEY DIAGRAM w |
| MEASUREMENTS SHEET 5 | VT SUPPLY KEY DIAGRAN Y
: R4.X5.1._TRANSOUCER veer + | i e o @ |
| |
TRANSDUCER H ! ISHEET 3 SINGLE LINE DIAGRAM
: — POWER SUPPLY 301 RP k3018 : Z : k3020 =R=P= K302 K302. [seT 2 | LoGIC D1AGRAM 5 :
| X4.5 13 18! X4.1 [SHEET || PANEL EQUIPMENT LAYOUT S|
| . ! [SweET 0| COVER SweET i
| F AN !
| 01 CIRCUIT BREAKER TERMINALS ADDED N N ™ 5/09/2016 E :
| hTERaIDE piAce: 0 | FIRST [SSUE. PROTECTION SCHEME UPCRADED. / / | BT L
: L ::_2 _}.4_ MCEX(—VT:B—U)l 'F_z-l__Bﬁv_ITFF__R_EF_SI.ﬁ, =Co M zﬂfiw&{%ﬁ'ﬁoum AT REV REVISION DESCRIPT ION or Jowo | aum oare PROJECT MMBER : |
- ! ! i 1 A- i+ w |
| BACK-UP VT MCB TRIP 301 i H k379 ! X130 X130 | k302 25;}2771&22119955%775522 € =g
| AUXIL IARY i21 22 T T REG. No. 1966/006628/07 sSKOm =1
| (A T S 7 |
! BI 2 i [
: § e ! g [PROJECT APPROVED] DESICN APPROVED BL OU'ATER SUBSTAT I ON "_‘,J :
| o Q) C. KING A.CRAIB 66 kV FEEDER 5 o |
| DATE 31‘10‘20" ODATE 13‘;;210
' J. MOSTERT |N. MATHONS - :
| CONTINUED ON : - - o
" e, CONTIMED o e Sy BACK-UP 0C KEY DIAGRAM 2!
I [/ ORAWN BY ORARN BY = |
: / / A v S c‘ CANNON SET MUMBER SHEET MUMBER REVISION @ I
[/ oare 0105/ z011| oare_26/02/10 el
| - -
REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE D 'c 72 70 65 ]] OI 2 :
=
I 7777777777 v L [ s I s T 8 | Lwevesfifo] T T T T T T Toful oslua] T T [ Jus] T T fosfoalos] T o8] T | ] PANEL TYPE DESIGNATION 4FZD-3920 3, A1L|




: CONTINUED FROM CONTINUED FROM |
| SHEET 11 SHEET 11 NOTE; [
i . NOTE 1 ~ [
| g ( OPTIONAL ) = 1. ALL OPTIONS ARE WIRED [N, ONLY THE [
| A ~ ~ OPTIONAL RELAYS NEED TO BE INSERTED A :
I BUSBAR 1 [SOLATOR RP BBIIS M BBlIS RP TO SELECT THE SPECIFIC OPTION.
| VOLTAGE SELECTION .'Lo................K.Ql...............¢>.....- .s.....-o,...............l(:.;gl................ I
| (OPTIONAL) X4.8 £%1.22 [ X1.23 %4.9 2. ESKOM TO INSTALL JUMPERS TO BACKPLATE |
i (NOT USED) ' MODULES ON SITE IF THE OPTION 1S ORDERED, :
— L) 'F' H p—
l PEBLIS  gu . BBLIS 283 RP ! |
: X1.20 x1.21 X4.10 I :
I NOTE 1 [
! B ( OPTIONAL ) B
R1.2 VSR-2 [
| Y L o TE TP et Pt ]
! B G oL ATOR P L ' S S0 SR 30| S - S R « S DD oo —t202 I
| (OPTIONAL) X411 %1.22 L X1.23 X4.12 1122 121! |
| (NOT USED) H - : _________ : — :
| 1R O - S . S RN < | S PAPR X |- K302 !
H - | |
: X1.20 X1.21 X4.13 teiz | 7Y _an; [
| c cl
! RIR3 (OPTIONAL)_ ___MCTS I
RP RP ! i
i MAIN CT SHORTING RELAY  gix3o1  RE RP_ k389 I
| ON BYPASS (OPTIONAL) X4.14 X4.15 ib !
. . | |
| — (NOT USED) B U U pug a4 — |
: ,&3R_-.4_(.QPT_1.QN&-) ________ S |
| BACK-UP CT SHORTING RELAY i [
I ON BYPASS (OPTIONAL) :
! D (NOT USED) D :
I
' MAIN CT SHORTING RELAY SEE _ABB 1HYBI02173-3 :
: OFF BYPASS (OPTIONAL) MB 8 [
| —]  (NOT usED) s SF6 MONITOR o — |
[ BACK-UP CT SHORTING RELAY ’ ' |
| OFF BYPASS (OPTIONAL) |
: (NOT USED) SEE ABB 1HYB302173-3 !
[
: . SF6 GAS MONITORING oL 8 ya SPRING LIMIT Mg L i K302 K302 £
: (SP:J(';'I:LJSED) Xa? .9 SWITCH CIRCUIT L1 N /RT] :
[
I
— _—
l SPRING LIMIT |
| SWITCH MULTIPLYING I
I CONTACTS SUPPLY :
| (NOT USED) |
I F K301 SUPPLY FOR OPTIONAL REMOTE ENGINEERING ACCESS K302 i
! CONTINUED ON SHT 15 NOTE 2 [
[
: K301 SUPPLY FOR OPTIONAL EXT DISTURBANCE RECORDER K302 [
i CONTINUED ON SHT 18 NOTE 2 |
—_— L
| X101 SUPPLY FOR DNP3 SUPERVISORY STATUS X102 [
I CONTINUED ON SHEET 16 :
I F21 _ _ _ REF6IS |
I G BACK-UP PROTECTION , X100 X100, c |
I D¢ SupPLY IR N i |
I
' 53 i l
| S8 459 s R
| =
| < !
| FTag e o] |
CLOSE FROM AUTO
| H RECLOSE FUNCTION OR K01 512 y G K503 ST 24 | PREL CIBLING OTiGRAN |
I EXTERNAL CLOSE INPUT OR iT 'p4/oos 91 SHEET 23 | PANEL CABLING DIAGRAM :
| INTERNAL SUPERVISORY [ it S J [SHEET 22 | PANEL CABLING DIAGRAM |
| DNP3 CLOSE ey ot e oo o |
o
| — SHEET 19 | PROTECTION REFERENCE DIAGRAM
| Fan i 15 16 BACK-UP [ED CLOSE FROM SHEET 15 | DISTURBANCE RECOROER KEY DING. | & :
I RP F2.1 REF615 ™S MAIN K3 T T EXTERNAL CLOSE INPUT OR SHEET 17| SUPERVISORY ALARMS KeY olaceau| 5 |
| P T 2 2N INTERNAL SUPERVISORY DNP3 CLOSE SHEET 16| SuPeRvISoRY siaTus & conthoL v onief = |
: J .K501 '&C K515 | 519&_0\_ X100 : 517 NORMAL SHEET 15 | ReA & M xev ouacRad| o |
| CLOSE ON MAIN ON TEST A 8 i 9 il N svEeT 14| SPRING REWIND & Ac KeY otaceau| O |
| WITH NO SYNCH CHECK (%4.29) ] PpO2  ° ; T BACK-UP [SHEET 13 | INDICATION DC KEY DIAGRAN ~ :
| Fa4.14 N [SHEET 12 | CLOSE OC KEY DIAGRAM ~
L cags _1vie I RED6T0 e L1
- [
I ISHEET 9 BACK-UP OC KEY DJACRAM o~
I .KSOI OT—NEUTRAL SWEET 8 | TELEPROTECTION OC KEY DAIGRMM | ™ :
: 3 E K521 [SHEET 7| MAIN OC KEY DIAGRAM — |
| FA20 T - 1 e T [SHEET 6 | MAIN OC KEY DIAGRAM w |
| K SIS OFF [SHEET 5 | VI SUPPLY KEY DIAGRAM T |
R2.3 _(QPTIONAL) | | oo S 2l
' EXTERNAL HARDWIRED 2 o [l I i - et s st one ol l
| SUPERVISORY CLOSE 7 N B o oo K7 gkl : et 2 | Lonic ono ~ |
| —_— (OPTONAL) o 3 il Bl 1 ! SHEET 1| PANEL EQUIPVENT LAYOUT b= :
| (TR . ! svecT 0| coveR sweET 2
| | m !
: 01 CIRCUIT BREAKER TERMINALS ADDED NB NB ™ 05;0‘3;2("6 — E :
RP RP CAPE TOWN OFFICE 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. l U8TA ! |
l . EXTERMAL CLOSE InPUT @3 —0 o—tl K502 ASCOM e prrp— o Py R | o |
I ’ ’ — TEL: +27 (0)21 950 7500 g :
! RS _ _ RCPMC/T SEE ABB 1HYB902173-3 wreee | @ €Eskom zZ
i ! RP JB w8 B JB RP [
K! 4 K! [=]
: SNUBBER CIRCUIT . O~ 323 U 5 12 X433 502. [PROJECT APPROVEO] OCSION APPROVED BL OU'ATER SUBSTAT ION w :
| -1 | o _Z__ 2 . . CKING | A.CRAIB =
! . TR0 né;;w 66 kV FEEDER 5 w:
: CLOSE FROM AUTO K501 o ooro K523 J. MOSTERT |N. MATHONS 1 =
RECLOSE FUNCTION OR L 0 : M . =y
! M EXTERNAL CLOSE INPUT g 13 i o et 70 10/z0Towre 13712710 | CLOSE OC KEY DIAGRAM & |
| I3 0 I3 [/ ORAWN BY ORARN BY Ll
| X 115 16 | * 77 AvS | c cannoN SCT MMGER | SweeT muech REVISION o |
[ CONTINNED ON ~— ~ ~ 7~ 77 CONTINUED ON [/ owre 01/05/70njoue 26/02710] Y _ W™ — =
I SHEET 13 SHEET 13 [gev [aurh| oate REVISION TO MASTER By Jcuko[SCALE D 'c 72 70 65 12 OI ‘é’ :
| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | QeeveesTafol T T T T T T Twoful [usfaal T T T Tl T T Tosloaf2s] T Tos] T T | PANEL TYPE DESIGNATION 4FZD-3920 2z aq |




| 1 | 2 | 3 | 4 | 5 6 | 7 8 | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16 l
I
: CONTINUED FROM CONTINUED FROM
i SHEET 11 SHEET 11
l A = o
| < 5,
| RIR.2_ _ _ OCF-BU
[ OC FAIL K501 ! K502
— @ * * ®
I BACK-UP 2 U0
I Fa.2
I F3d RED670 ARC
| [ E OFF /LOCKED-0UT
' B ARC OFF/ ksor_RP LINK FOR RP L101 L101 L10] i X62 x62! 103 L103 L102_ g L102 RP NK F RP gspp
: LOCKED-0UT —— 0PN S R @ o o ._?1_®_)8_._g4=3b71NDIATIONSUPPLY?,”5_
| NOTE 1 | P6/BO-19 | R¥A____ DI AMBER NOTE 1
| 1 1 H
| _ i ! L107 | i 1103
I i ; -o—P+—o
| 12 H
| | . ; [ F4.6
I i ! ! i CBNH
: CIRCUIT BREAKER i ' 1105 ! i oS o R o L2g TEST OUTPUTS
c NOT HEALTHY 1 2 : i | X1 X2 F RED6T
! | p6/B0-20 - | | i AVBER F31._._._._._._REDGTQ
! ! . i RP 'xaz  DIFFT.X  xapi RR
I i Lio7 | i . DIFFERENTIAL &) L13] i - ; 1133 @
| i i .__o_B._ol_LlQ_ TRIP | 6 FOR TEST
: Fa.12 ! i i4 i X4.38 P4/B0-11 i X4.39 | NG
LCS | 1 H .
| i : : i 1 RP (REED
! TEST 1107 I 07 & 107 ! Lun IMPEDANCE IWPT.X i L135 @ | conaen
1
i T ————o—Dr—o— TRIP T T
! 0 L101 __OFF i ! ! B F4.7 T pagso-iz ' %4.40
6 i ! ; i CBO ! i
' CIRCUIT BREAKER ON L1109 X42 X421 4y ! i L1 L102 PERMISSLVE RP ! _ i RP
| O Lo(m- O r . @ o—Q—o—Lllk g INTERTRIP x62 _RX-TEST xgp |
OPEN T T L137 L137 | i L139
I 5 i PajBO-1 2| i I X cren X RECE [VED © , ©
| ! i i ! PHASE STARTER  y4.41 8 6/80-17 | ! ¥4.42
| — ! i L107 | s NOTE 2 i ! FOR TEST
I ! i ——To—Pr—oi—= i TX-TEST ! RP | USAGE
| ! i i 18! Fa.8 PERMISSIVE i ! L141 ©
| ! i [ | c8C INTERTRIP [ 9 X4.43
' £ CIRCUIT BREAKER ! L3 i ; L3 1102 SEND E/F STARTER i Pefpo-1s © i :
' CLOSED ! —=)~O- T : @ o—@—o—. NOTE 2
: t ! P4/B°—2 3 | | ! X1 RED X2
i ! ; i
| i ! ! i
I i I
i I
| — 1
I ! i F4.15
: i [ ARC OFF
| AUTO RECLOSE OFF SELECTED | oo LIS oLt o o L102
! F : P4/B0-3 °| AVBER
| |
i I
| 1
I ! i
| ! i F4.16
:_ : i ARC 3 POLE
| AUTO RECLOSE 3 POLE SELECTED i L7 Lo R—o0—Lll2 g
! | PajBo-4 3! X eer 2
| 1
I G ! i
I ! i
| ! i
I i I
|
| | H
| NOT USED i —=)-0 |
: i P4/80-5 5:
L e e —_
I SHEET 26 | BREAKER REFERENCE DIAGRAM
: ,F_3-l ............ RED670 [SHEET 25 | JUNCTION BOX CABLING DIAGRAN
I " 1 X32 LEQ HMI TEST X321 SHEET 24 | PANEL CABLING DIAGRAM
| 18 LED LAMP CHECK oLl : —L102 eT 23 | PmeL CIoLING Dl
| I 15 16 1 SHEET 22 | PANEL CABLING DIAGRAM
| i P3/BI-16 i SHEET 21 | PROTECTION REFERENCE DIAGRAM
5 1 - ISHEET 20 | PROTECTION REFERENCE DIAGRAM
| — SHEET 19 | PROTECTION REFERENCE DIAGRAM
| IF_Z.l ''''''''''''' R_E F_Glf" SHEET 18 | DISTURBANCE RECORDER KEY DIAG.
I f LED CHECK ,
L107 1 X130 X130 . 102 [SHEET 17 | SUPERVISORY ALARMS KEY DIAGRAM
: LAMP CHECK 0 o [SHEET 16 | SUPERVISORY STATUS & CONTROL KEY I
i ! SHEET 15 | ReA s M XEY DIAGRAM
: J [T B 1_4_ ........ ! [SHEET 14 | SPRING RENIND & AC KEY DIAGRAM
| SHEET 13 INDICATION DC KEY DIAGRAM
I — SHEET 12 | CLOSE DC KEY DIAGRAM
I ISHEET 11 BACK-UP DC KEY DIAGRAM
I SHEET 10 BACK-UP OC KEY DIAGRAM
I ISHEET 9 BACK-UP OC KEY DJACRAM
| SHEET 8 TELEPROTECTION OC KEY DAIGRAM
: ISHEET 7 MAIN DC KEY DIAGRAM
ISHEET 6 MAIN DC KEY DIAGRAM
: K ISHEET 5 VT SUPPLY KEY DIACRAM
I ISHEET 4 AC KEY DIAGRAM
I ISHEET 3 SINGLE LINE DIAGRAM
I — ISHEET 2 LOGIC DIAGRAM
I ISHEET | PANEL EQUIPMENT LAYOUT
: ISHEET 0 COVER SHEET
F| AN
I
I CAPE TOWN OFFICE 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. / / l M!_'ll
| 'WATERSIDE PLACE, SOUTH GATE
TVGERWATE,RFRONT REV REVISION DESCRIPT ION [ 14 CHRD AT DATE PROJECT MMBER
I L “ =COM CARL CRONJE DRIVE
I TEL: +27 (0)21 950 7500 € k
| FAX: +27 (0)21 950 7502 s Om
I REG. No. 1966/006628/07 @ - ! .
| Distribution BL OU'ATER SuBSTAT ION
| T SFRwEo] ST S|
| —_ CKING | A.CRAIB
: wzat’/.toézon oate né;;w 66 kv FEEDER 5
NOTE;
: 1. JUMPERS TO BE INSTALLED BY ESKOM PERSONNEL OR PACEICIN WL INDICATION DOC KEY DIAGRAM
! M| AN ALTERNATIVE OC SUPPLY TO BE CONNECTED. — eIl CUM0 N
| 2. 0 OBTAN DISTANCE PHASE AND EARTH-FAULT STARTERS DURING TESTING, SET GATE 2 TO 'ON'. YA A v S | C. CANNON e
| TO OBTAIN PERMISSIVE TEST POINTS, SET GATE 2 TO 'OFF" (THE DEFAULT). [/ oare 010572011 oave_26/02/10 D_'c_ 72 70 65 13 00
| REV |AUTH]  DATE REVISION TO MASTER BY |CHKD|SCALE
I 1 | 2 | 3 | 4 | 5 6 | 7 8 | CeevessafeT T T T T 1T Tooful [wsfuel T 1T 1 sl T T T23[2af2s] 1 28] T | ] PANEL TYPE DESIGNATION 4FZD-3920 s
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| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 l
|
I 110 V DC SUPPLY :
| LOOPED FROM MAIN DC SUPPLY !
I F2.2.6 R SEE SHT 6 P F2.2.6 |
: A MCB(SR) X MCB(SR) Al
20A RP RP 20A |
: M101 — M2 Ot M102 |
| 4 ™~ 3 x2.13 T 2 [
I < RP LOOPED TO SHT 9 ? |
! — X3.1 X3.18 — |
| SEE ABB IHYBY02173-3 |
: mor RP 166 J8 B SPRING REWIND M 61 98 167 RP m102 [
I B x2.15 X1.3 MOTOR X1.4 X2.16 B |
| |
|
[
I
[
|
—_ |
I
[
|
[
I
[
l |
| c C :
I
[
|
[
| |
| — e
[
|
I F.2.7 F2.2.7 :
: MCB(AC) MCB(AC) |
| D H12 104 Wy RP iy ACB ~U) 230 V AC SUPPLY N AB wny R owm o 1% H12 D!
I 2 ™ X2.6 R FROM AC PANEL 8 X2.7 3 1 |
I ¢ SEE DRG. 1.03/16441 5
! |
— |
| RELAY PANEL RP RP —
I INTERNAL Hi2 acp—ilg :
: LAMP SUPPLY X2.8 X2.9 !
[
| E RIRI___ OcF -M E |
| OC FAIL @2 o~ (m—~0-m)-0—14 |
! MAIN i4 1i [
................. i
I
! — RIR2_ _ _ OCF-BU — |
|
| 0C FAIL &2 om0 >0 Hi4 @ I
| BACK-UP D 1i !
| e — —— — —
[
| F RA___ PH-xI F i
| PROTECTION !
| NOT HEALTHY .La.o.o._/o-o-o-a—““. |
I AUX 1 3__7___ Li !
|
— RRS . _._ PMH-X2 — |
PROTECTION i i |
| NOT HEALTHY — @lie—to—(m—_o-m)-0—1lilig I
| AUX 2 3T L [
[
|
| G F4.1 G!
| [3512 PNH [
I TEST H14 g H14 H4 o ®—o HI2 @ :
I 3 X1 X2 I
| LAMP CHECK H12 OFF AMBER |
: —_ SWITCH S — |
| o—ON :
: ! SHEET 26 | BREAKER REFERENCE DIAGRAM |
[SHEET 25 | JUNCTION BOX CABLING DIAGRAM |
: H SEE NOTE 1. SHEET 24| PANEL CABLING DIAGRAM |
| F2.3.7 F2.3.7 [SHEET 23 | PANEL CABLING DIAGRAM :
! MCB(H) SEE ABB 1HYB902173-3 MCB(H) o [
| MECH BOX me o A o 3 R o1 U8B o M8 :lcs CEATER M8 o2 Bio1 RPug o 2 o Wi eeT 20 | prorecion eresece oo | |
: — HEATER SUPPLY 1 > 2 %2.10 e X1.1 X1.2 X2.11 4 ‘ 3 SHECT 19 | PROTECTION REFERENCE DlAGRM_| :
SHEET 18 | DISTURBANCE RECORDER KEY DIAG. | O
I SHEET 17 | SUPERVISORY ALARMS KEY D]AGRAM! ; :
: SHEET 16 | SUPERVISORY STATUS & CONTROL KEY DIl ; |
ISHEET 15 | REA & NE KEY DIAGRAM] L |
: ! [SWEET 14| SPRING RENIND & AC KeY DtAGRu| & |
I NOTE 1 [SHEET 13 [ (NDICATION DC KEY DIAGRAM _ :
! THE FOLLOWING NOTE TO BE PLACED ABOVE BOTH MCB'S S o~ |
| [SHEET 10 | BACK-UP OC KEY DIAGRAM o |
! HEATER CIRCUIT HAS 2 MCB'S IN SERIES [SHEET 9 | BACK-UP OC KEY DIAGRAM < |
! ONE IN JB AND ONE IN FEEDER PANEL serr s | Tamoricriov e e g | |
ISHEET 7 MAIN DC KEY DIAGRAM |
! ELECTROSTATIC RP % eT 5| WAIN OC XEY 0lAGRM ol
| K D(IJSCHARGE ESD h SHEET 5 | VT SUPPLY KEY DIAGRAM % |
POINT X2.39 [
I ISHEET 4 AC KEY DIAGRAM
[
I ISHEET 3 SINGLE LINE DIAGRAM
[
I ISHEET 2 LOGIC DIAGRAM ~
| — SWEET || PANEL EQUIPMENT LAYOUT =1 :
: [SweET 0| COVER SweET i
F AN !
| 01 CIRCUIT BREAKER TERMINALS ADDED NB NB ™ DS‘OS‘NIS — E :
| ;/A:‘EETRQI‘?JIQPOL;FCIEESOUTH GATE 0 FIRST [SSUE. PROTECTION SCHEME UPGRADED. | U8TA é |
: ) A-‘ ! 'M El‘if“cm?m;f hd REVISION OESCRIPTION o |omo | wm oare PROJECT MnBER 24 :
. w
l T 27 st 530 503 (4 k S
| REG. No. 1966/006628/07 s om =] :
o
| — C.KING A.CRAIB 66 kV FEEDER 5 o
[
| 0ATE 31/10/2011J0ATE 13, 10
J.MOSTERT |N. MATHONS 1 o |
: " EE AT T SPRING REWIND AND AC KEY DIAGRAM =
| T 7 ORAWN BY ORARN BY Ll
/ / A v S c‘ CANNON SET MUMBER SHEET MUMBER REVISION @ I
: [/ oate 01/05/2011] oare zs.w D_'c_ 72 70 65 I 4 OI E :
| REV |AUTH|  DATE REVISION TO MASTER BY JCHKD|SCALE =y
| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | [eveesTafol T T T T T T Toofuf [usfasal T T T [oo] T T T23[2al25] T [8] T T ] PANEL TYPE DESIGNATION 4FZD-3920 2, ayL |




| 1 | 2 | | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1 | 12 | 13 | 14 15 | 16 l
|
! MEASUREMENTS AND REA REMOTE ENGINEERING ACCESS IEC61850 (OPTIONAL) |
I [
| A CONTINUED FROM CONTINUED FROM [
: SHEET 12,F3 SHEET 12, F12 A :
! RRA RS900 I l
| K301 | k302 |
| — T+ .t b |
I i [ 90 '
| H o—l—b |
| ! ! |
! ] Y ORDERING QPTION - THREE. PHASE TRANSDUCER i (oPTioNAL) Sl 5|
| i i i t} RS900 FAIL [
MEASUREMENTS ! I T
| | RAXS. TRANSDUCER b ! i SEE SHEET 11 16) |
- | H H H
: oy _ i AP 0F A i I PORT 9 PORT 8 PORT 7 PORT 6 PORT 5 PORT 4 PORT 3  PORT 2  PORT 1! :
| _— P o 6a [ ~ I RX TX B R Ix i |
| ! i 19 | X7.70 ! - e e e = e e g g ! I
i WATTS i i o [
: i : o—L¥2 6 . IOF ! i - - - |
' b L 20 i X771 i 2 i 3 S |
| C i | i : i S = = = 'F_4 ped I RE F_Glf’, c |
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