
 

 

 

 

 

 

 

 

 

 

 

 

 

 

A-5 Drawing List 
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5. DRAWING LIST

Apapa Road Substation 

DWG.No. TITLE 

AR-01-1 Apapa Road Substation Plot Plan 

AR-01-2 Apapa Road Substation Plot Plan with removed material 

AR-02-1 Apapa Road Substation Single Line Diagram 

AR-02-2 Apapa Road Substation Single Line Diagram (Station Auxiliary System) 

AR-03-1 Control Building 1st Floor 132 kV GIS Plan 

AR-03-2 Control Building Middle 1st Floor Overhead Crane Plan 

AR-03-3 Control Building 2nd Floor 33 kV GIS Plan 

AR-03-4 Control Building 3rd Floor Control Panel Plan 

Akanba Substation 

DWG.No. TITLE 

AK-01 Akanba Substation Plot Plan 

Architecture 

DWG.No. TITLE 

AR-A01 Control Building Site Plan 

AR-A02 Control Building Finishing Schedule 

AR-A03 Control Building Basement Floor Plan 

AR-A04 Control Building 1st Floor Plan 

AR-A05 Control Building Middle 1st Floor Plan 

AR-A06 Control Building Middle Floor Plan 

AR-A07 Control Building 2nd Floor Plan 

AR-A08 Control Building 3rd Floor Plan 

AR-A09 Control Building Roof Plan 

AR-A10 Control Building Elevation-1 

AR-A11 Control Building Elevation-2 

AR-A12 Control Building Section 

AR-A13 Control Building Detail Section-1 

AR-A14 Control Building Detail Section-2 

AR-A15 Control Building Stair Plan 

AR-A16 Control Building Detail Section of Stair Plan 

AR-A17 Control Building Fitting Schedule 



A-5-2 

Structure 

DWG.No. TITLE 

AR-S01 Control Building Foundation & Underground Floor Framing Plan 

AR-S02 Control Building 1st Floor Framing Plan 

AR-S03 Control Building Middle 1st Floor Framing Plan (1) 

AR-S04 Control Building Middle 1st Floor Framing Plan (2) 

AR-S05 Control Building Middle Floor Framing Plan 

AR-S06 Control Building 2nd Floor Framing Plan 

AR-S07 Control Building 3rd Floor Framing Plan 

AR-S08 Control Building Roof Floor Framing Plan 

AR-S09 Control Building Framing Elevation (1) 

AR-S10 Control Building Framing Elevation (2) 

AR-S11 Control Building Framing Elevation (3) 

AR-S12 Control Building Foundation Girder Schedule 

AR-S13 Control Building Column Schedule 

AR-S14 Control Building Column Schedule (1) 

AR-S15 Control Building Column Schedule (2) 

AR-S16 Control Building Slab, Beam, Wall Schedule 

AR-S17 Control Building Detail of Runway Girder 

AR-S18 Control Building 1 Line Framing Plan 

Electrical for Architecture 

DWG.No. TITLE 

AR-E01 Control Building Distribution Plan 

AR-E02 Control Building  

Lighting, Socket Outlet and Fire Alarm System for Basement 

AR-E03 Control Building  

Lighting, Socket Outlet and Fire Alarm System for 1st Floor 

AR-E04 Control Building  

Lighting for Middle 1st Floor Plan 

AR-E05 Control Building  

Lighting, Socket Outlet and Fire Alarm System for Middle Floor 

AR-E06 Control Building  

Lighting, Socket Outlet and Fire Alarm System for 2nd Floor 

AR-E07 Control Building  

Lighting, Socket Outlet and Fire Alarm System for 3rd Floor 

AR-E08 Control Building Lighting for Stair and EPS Plan 
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AR-E09 Control Building Lighting and Fire Alarm System for Stair Plan 

AR-E10 Control Building Lightning Protection 

Mechanical for Architecture 

DWG.No. TITLE 

AR-M01 Control Building Drainage System of Basement Plan 

AR-M02 Control Building Drainage of Outward 

AR-M03 Control Building Ventilation System of 2nd Floor 

AR-M04 Control Building Air Condition and Ventilation System of 3rd Floor 
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1.0 Background
The location of the project site is Apapa Road in the Apapa Local Government Area, Lagos

State.

2.0 Introduction
Topographic map is a cartographic representation of the various features of the earth surface at a level of

detail or scale intermediate between that of a plan. Within the limits of scale, it shows as accurately as

possible the location and shape of both natural and man-made features; the former (natural) including relief,

hydrographic features or any features characterizing the subject area; while the later (man-made) including

populated places (cities, town, villages etc.), transportation infrastructure (roads, railroads etc.) and other

features such as dams, bridges, tunnels etc. The need for three – dimensional geospatial information

is inevitable when it comes to the issues of Power Generation and Transmission and allocating site

for expansion. Therefore, there is need to provide Topographic Information System for the project

site in question.

3.0 Scope of Work.
The scope of work involves Topographical Survey of Apapa Road substation

a. To determine the size and the direction of the boundary line of the substation.

b. To determine the Topography of the terrain.

c. To determine the location of all Towers, Transformers, Gantries, and all the equipment

support in the 132 KV and 33 KV switch yards. Also, all buildings and other man – made

features in the Sub – station in order to have fair knowledge of the vacant areas within the

sub – station.
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The objective of the detailed topographic survey of Apapa Substation is to determine the 3D

Coordinates (X, Y, and Z) at 10m grid interval within the substation. The survey involves the

data capture of all permanent features including roads, control rooms and offices, GIS building

132KV Towers and Gantries, 33KV towers and equipment supports, Transformers, switch yards

fire walls. The Topographic detailed survey covers an area of - 3177.818sqm

Figure 1: Enclosed Boundary of Apapa Road Substation

4.0 Methodology

Differential Global Positioning System was used to observe direct coordinates of points. With the use of a

dual frequency, 220 channel Hi-Target GNSS receivers which is capable of tracking the American

Satellites-GPS and the Russian Satellites-GLONASS, with centimeter accuracy, data was captured in 3-

dimension i.e. X, Y and Z.
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Since the control points had been checked and their reliability ensured, the base receiver (also known as

Reference) was set on the Control Point. The Rover GPS receiver was switched on and set up. The “survey”

icon on the data logger was selected and then the station parameters was set by entering pillar identification

value, and the receiver’s antenna height through the data logger. The verticality of the tracking rod carrying

the rover receiver was ensured by checking the plumb (circular bubble attached to the tracking rod).

The rover was taken to the first boundary point, and all necessary data such as the point identification value

and codes were keyed in. The coordinate data were captured in 3-dimension i.e. X, Y and Z. The process

was repeated at each boundary pillar until all boundary points were captured. Using the GNSS in the

RTK Mode enables the levels to be determined at any arbitrary point within the substation. All

data were captured in NIGERIA NATIONAL GRID MINNA DATUM UTM ZONE 31 as required

by the Surveyors Council of Nigeria (SURCON) for all survey works in Nigeria.

Figure 2: Rover Receiver configuration
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5.0 Detailing

Apapa Road Substation is peculiar due to its very limited land space and presence of heavy equipments

including GIS control room and 132KV gantry on top of the control building, therefore, detailing of this

substation involves the use of Total station and Differential GPS in acquiring spatial data necessary to fix

the positions of features in the substation. The instrument was taken to the edges of the features, e.g. road,

Transformers, Gantries, Control Panels, Towers, Equipment Supports, etc, to determine their position,

shapes and also the topological relationship between the features and the land parcel. Different point

identification numbers and codes were used for various features within Akangba Substation.

Figure 3: Detailing and capturing of terrain data.
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Figure 4: Detailing of some features on project site.

6.0 Conclusion

The survey of the project site was concluded and that the final output (Topographical plan) was

satisfactorily okay as a result of the level of accuracy attained and the appropriate observational

procedures that were strictly followed. The plan now could be used for various planning purposes,

at different levels of required information, in the development efforts within the project area.
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APPENDIX A: SAMPLE LIST OF COORDINATES

PID E N H DESCRIPTION

P1 540535.630 713313.462 20.698 Equip support

P2 540529.663 713312.958 20.817 Equip support

P3 540527.612 713319.803 21.113 33KV EQUIPMENT SUPPORTS

P4 540523.729 713319.628 21.104 33KV EQUIPMENT SUPPORTS

P5 540520.507 713319.362 21.158 33KV EQUIPMENT SUPPORTS

P6 540517.345 713317.812 20.804 33KV EQUIPMENT SUPPORTS

P7 540515.260 713315.971 20.951 33KV EQUIPMENT SUPPORTS

P8 540511.450 713311.822 20.770 GIS CIRCUIT BREAKER

P9 540511.816 713303.722 20.689 GIS CIRCUIT BREAKER

P10 540512.426 713292.479 20.813 MAIN CONTROL ROOM / GIS ROOM

P11 540508.062 713301.454 20.422

P12 540507.260 713309.643 20.742 132KV SWITCH YARD

P13 540501.349 713309.484 20.778 132KV SWITCH YARD

P14 540501.362 713317.721 20.558 132KV SWITCH YARD

P15 540486.040 713316.618 20.664 132KV SWITCH YARD

P16 540507.361 713297.627 21.004 MAST

P17 540506.099 713291.300 20.764 MAST

P18 540528.220 713316.477 20.763 33KV EQUIPMENT SUPPORTS

P19 540526.546 713316.456 20.827 33KV EQUIPMENT SUPPORTS

P20 540524.974 713316.515 20.782 33KV EQUIPMENT SUPPORTS

P21 540532.583 713312.689 20.724 33KV TRANSFORMER
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APPENDIX B: TOPOGRAPHIC MAP OF APAPA ROAD SUBSTATION
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1.0 Background
The location of the project site is Akangba in the Surulere Local Government Area, Lagos State.

2.0 INTRODUCTION:

Topographical surveying is a three-dimensional (3-D) survey technique. It employs the

technique of determining the true position (X, Y) of features (man-made and natural) and the

heights of points over a particular area or portion of the earth’s surface. The relief or

configuration of a terrain are located by measurement and depicted on a topographical map thus

explains facts in reality of the ground terrain. Within the limits of scale, it shows as accurately as

possible the location and shape of both natural and man-made features

3.0 Scope of Work.
The scope of work involves Topographical Survey of Akangba substation

a. To determine the size and the direction of the boundary line of the substation.

b. To determine the Topography of the terrain.

c. To determine the location of all Towers, Transformers, Gantries, and all the equipment

support in the 132 KV and 33 KV switchyards. Also, all buildings and other man-made

features in the Substation in order to have a fair knowledge of the vacant areas within the

substation.

The objective of the detailed topographic survey is to determine the 3D Coordinates (X, Y, and

Z) at 10m grid interval within the substation. The survey involves the data capture of all

permanent features including all the existing roads, control rooms and offices, 132KV Towers

and Gantries, 33KV towers and equipment supports, Transformers, switchyards and wet areas.

The Topographic detailed survey covers an area of approximately 112813.429 square meters.
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Figure 1 Enclosed boundary of Akangba Substation Site

4.0 Methodology
Differential Global Positioning System was used to observe direct coordinates of points. With

the use of a dual frequency, 220 channel Hi-Target receivers which are capable of tracking the

American Satellites-GPS and the Russian Satellites-GLONASS, with centimeter accuracy, data

was captured in 3-dimension, i.e., X, Y, and Z.

Since the control points had been checked and their reliability ensured, the base receiver (also

known as Reference) was set on the Control Point. The Rover GPS receiver was switched on

and set up.  The “survey” icon on the data logger was selected, and the station parameters were

set to conform to the coordinate system to be used.  By entering the pillar identification value

and the receiver’s antenna height through the data logger, the coordinates as keyed were

confirmed by putting the rover pole on the Control Point. The verticality of the tracking rod

carrying the rover receiver was ensured by checking the plumb (circular bubble attached to the

tracking rod) each time an observation is made.
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The rover was taken to the first boundary point, and all necessary data such as the point

identification value and codes were keyed in, coordinate data were captured in 3-dimension, i.e.,

X, Y, and Z. The process was repeated at each boundary pillar until all boundary points were

captured.

Using the GNSS in the RTK Mode enables the levels to be determined at any arbitrary point

within the substation. All data were captured in the NIGERIAN NATIONAL GRID MINNA

Figure 2: Rover Receiver Configuration
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DATUM UTM ZONE 31 as required by the Surveyors Council of Nigeria (SURCON) for all

survey works in Nigeria.

5.0 DETAILING:
This is the process of acquiring spatial data necessary to fix the positions of features in the

project area. The instrument was taken to the edges of the features, e.g., road, transformers,

gantries, control panels, towers, equipment supports, etc., to determine their position, shapes and

also the topological relationship between the features and the land parcel. Different point

identification numbers and codes were used for various features within the Akangba Substation.

Figure 3: Detailing and capturing terrain data.
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Figure 4: Detailing of salient features in the project site.

6.0 Conclusion
The survey of the project site was completed, and it is worth mentioning that, by the use of a

modern, sophisticated Real Time Kinematic GPS, the survey was completed on a record time.
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APPENDIX A: SAMPLE LIST OF COORDINATES

PID EASTING NORTHING HEIGHT DESCRIPTION
BM 538551.48 717820.23 10.01

1 538520.54 717820.90 9.74
2 538540.13 717820.65 9.61
3 538558.25 717818.97 9.82
4 538576.46 717818.60 9.73
5 538595.35 717816.96 9.61
6 538595.36 717804.39 9.65
7 538594.11 717790.74 9.24
8 538572.32 717793.39 9.47
9 538572.15 717806.49 9.50

10 538558.62 717807.04 9.56
11 538558.81 717794.69 9.50
12 538539.38 717795.18 9.31
13 538540.19 717807.99 9.54
14 538520.07 717810.78 9.71
15 538521.23 717797.92 9.59
16 538524.74 717784.08 9.41
17 538539.63 717781.38 9.37
18 538522.73 717762.44 9.49
19 538528.75 717762.98 9.37
20 538537.01 717761.32 8.29
21 538535.46 717751.84 8.50
22 538531.64 717749.81 8.94
23 538527.40 717749.86 9.38
24 538535.25 717735.87 8.32
25 538529.44 717734.69 8.81
26 538520.95 717734.27 9.71
27 538519.49 717725.50 9.54
28 538528.59 717725.39 8.67
29 538527.61 717716.81 8.71
30 538533.97 717715.56 8.36
31 538532.62 717709.14 8.50
32 538526.40 717709.36 9.12
33 538518.42 717710.20 9.47
34 538518.77 717706.89 8.86
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APPENDIX B: TOPOGRAPHIC MAP OF AKANGBA SUBSTATION
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