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Design for Safety — Best Practices Sharing
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New Electricity Substation
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Safety Themes Overview
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Theme 1: Integrated Design Theme 2: Construction Theme 3: Maintenance Safety Theme 4: Community
and Digital Planning Safety by Design by Design Impact Consideration
- BIM (BRENERMEE) Hisw . EISERIS T R R . REREIRIEE
R L 77 Optimise ELS System unken Floor siab Lesign Construction Noise Impact
BIM Implementation from - Z2TEFE Iar;n proviment* .
Design to Completion Reliable Working Platform - BEXIERE8E
- IFEMIMEP (ERildt. SR Sadf(_a Access ISolJtes at Cable Flat
nEnE) - REKIIZLEE
Adoption of MIMEP Elevated Water Tank
- MEHEEEERENT LR

T EROMIIAS (REERTHRR) Maintenance Access to External

LGS Facade and Flat Roof

Additional 4S Components e
P - IRFIERSMERE
Adoption of Exposed Conduit
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BIM Implementation from Design to Completion

X FBIMAYE 2 BIM Implementation Timeline

© 0412023 @ 11/2023 07/2024 09/2024 ( 12/2024 & 2025

W

A AR BIM:1T ( LUGEIE 1RE(EL BIMERFES BIM ERZZ & BIMIEB 1T (SBX)
PEEZEILAG) Documentation BIM Resources BIM Information - BIM%EIEH
Personnel & Technology BIM Trial Run . - - P Securit BIM Pilot Project
. ! - HIEBIMERERE - #IEBIMBITEE y J
. EREERIEREI (Ex. Substation at X - #5788 ( BEP ) 8875 ~ J5[5 - . HEREEMESHE of SBX & SBZ
Software Training Marsh Road) Formulation of BIM BIM BESZHIGEBE ERRERXRIS
- RIBEENEGTES . BEBIME R Project Information % Cloud-based
Procurement of Software & E)fe\s/(elo mi:? o BBIM Requirements, Formulation of BIM Common Data
Hardware v P Guidelines Execution Plan (BEP) Environment for
odel Template N .
Template, Family Library, Information Exchange

BIM QA Checklist, etc.

it EHEEAFSE K From Templating to Completion ZZ 4= Safety Improvements

5 Prclncess t‘ B Prloject :
Tme Tire . EFHIEE R ERIRE
FﬂééBlM#%ﬁ?é\Eﬂ%Fﬁ BISEEBIME Better Phase Planning
- FIFBIM-VRESHRERHNEITZ 2
S EME S EIEBIME R E A 5 » *%fngR | & BIM-VR Safety Training
BIM T late of Substati t ocumentation esources . e
e rone , erapaznners 0 B A D L |
S . / AT - BEGRERIEE Virtual design and construction (VDC)
nnnnnnnnnn - HHERTE rd
— 0 Move work

this way

Octobr 2024

Templating

| Planning | Design | Documentation | Coordination
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Adoption of MiIMEP (Multi-trade integrated Mechanical, Electrical
and Plumbing )

B#rHEEEERET Traditional Design of MEP RFAER T - ER/FEE Adoption of MIMEP
. !“’&‘ 2 ]

B Risks RLMWE Safety Improvements

- BEEmRERE: RENEERERTGESSEGER, © BOBEIE: IRRERLSTRIZRESETIEREE
Compressed Schedule: Tight project timelines may cause delays. Reduced Height Work: Off-site fabrication reduces height-related risks.
- ASJIRH: BRTAHERRZERREE. - BE RENTRE: TRTESETIHEER, RARTLE
Manpower Shortage: Limited skilled labor impacts project efficiency. Cleaner, Safer Site: Organized off-site work minimizes hazards.
- IRIBIEH: ESRIMRIFERRASEESE - EFRESIEH: TREZRRER THREEMNRD 7 RE

Complex Environment: Coordination among multiple trades in a

Better Quality Control: Factory-based assembly ensures precision and fewer
constrained space.

defects.

- WEFERE LA : ARITREZEHREIEREE T EeisiE
Shorten Construction Time: Simultaneous work across trades shortens

) . 5
construction time.
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Addltlonal 4 Components

Ground Settlement

> %iﬁ“ﬁ% e 1k REERIRES01 7 2025-04-23 17:35:00 - 2025-04-30 17:35:00

-0 Ax(E) Ly(N) Az{U) O Axy O A8

24 WIFL2KIREIZZ R 24-7 Monitoring System

- FEN/WETEHREEYIER, thimibEriRE SR RS
Building tilting, ground settlement and vibration monitoring system
during deep excavation/ foundation works
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prdidegil

Temperature Monitoring
PRz X

D1 —-13—2025 Mon 11:Z24:726

{—10.QI:
Anti Eire=d

WEIEFZESHIZRER Fire and Smoke Detection System

- FEEAIERERIAALIR. RGBIEE. SHRIBMRR

Al and thermal imaging, Sensors, alarm and notification system
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Theme 2: Construction Safety by Design
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Extensive Excavation and Lateral Support Works

[RE&%&t Original Design

{B{EE% 5t Optimised Design
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TEMPORARY WALING

FEL +66.5mPD

TEMPORARY STRUT

_ FEL +60.5mP[
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- BIEEIIERF
Enhanced Construction
Sequence
- f{E%i%

Simplified Strutting
. REFEMEE

Safe in Lifting Works
. ERAORBIRE

Sggctipn A

| 1
Partﬁally constructed SBX Footing

|

Temporary Struts .
Temporary Kingpost—

SectionB

== = e | Snoring system:
5] Substantial Strutting and Kingpost | 320 fing Sy -
| Section B Section A Section B

Partially constructed SBX Footing

+67.5

Section A

Minimize On-site
Connection Works j

Temporary Struts

Temporary Steel Corbel
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Reliable Working Platform

HR A Paint Spray Robot EEAZE Metal Scaffolding

- HiAORSH . (EHEEBIRERERITHISR
Time Saving Replacement of bamboo scaffolding
- RVREIE

Reduce Working at Height
- BESEEERESE
Suitable for Large Floor Height
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Theme 3: Maintenance Safety by Design
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Sunken Floor Slab Design Improvements at Relay Rooms

IR B & EILERET Original Design in Existing Substation {B{EE% &t Optimised Design

275—kV RELAY ROOM CORRIDOR

450

NﬁFTAL RRISED FLOOR

J{METALJ\RAISEI# FLOO%(

B2:85175% Design for Safety Approach

- TinMmERS R TAIRENZ=ME. BRNEESEEREIMNRERSEF.

Sunken for the void required under raised floor. Finishing floor level of the room would level with external corridor.

11
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Maintaining Safe Access Routes at 275-kV Cable Flat

IEE“EE'HE.:xn‘f Orlgmal DeS|gn in Existing Substations fB1E5%5T Optimised Design

e —

275kV GISE
CABLE SEA&ING
‘,END CHAMBER

_~PROPOSED <
~275-kV CABLH

--------------------

scéi‘ilﬁ Safety Improvements

iﬁﬁiﬁfﬁu;aﬁﬁ Current Control Measure - ESERRESERRIELS 2 K |

. ENESE I TESBEEAFEREEE Improved cable installation above ground at about 2 m for new-built

Installation of metallic platforms over transmission cables to maintain - ERRNEESENHEFREER TSR . .

access routes Striking a bil'ance betEV\‘/een‘Ilr‘nlted height of floor and maintenance requirements
- B EEESEE, SEnihEmEE - FSHEERS, SIEENEE

Maintaining a more safe and clear access routes at ground level

- BRREENE, EEFRENARREEZZH

Providing more space for future cable diversion, maintenance and enhancement
12

Risk: Cannot maintain a flat and clear access routes at ground level
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Elevated R.C.Water Tank

IRAE%ET Original Design {B1E5%&t Optimised Design

€-—

"~ 1

|

T I [ 14

1500mm

—

Design Project Information Model of SBX
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TE&ER
Safe Access to the
Top of Elevated
Water Storage Tank

@ iEteEFs, e
EBPFRKEES
Provision of
Maintenance
Platforms, also
serving as
Intermediate Rest
Platforms

© iEtEamiRaE
Provision of
Hermetically Sealed
Heat Detector to
Detect Overheating

O FrERELHIE
B U Biigfe
Provision of U-blots
located above all
Pump Sets

13
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Massing simplified
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Maintenance Access to External Facade
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Roof & Upper Floor

FLAT RCOF {WITH DOUBLE SLAB

AfC PLANT SPACE

B = o e ity

+42 ‘35$_

Q0284

LM ERI LS

=
==}

Simplification of building massing, reduce level differences and minimize concave wall angles difficult to be accessed

Full coverage provision of davit arm system with permanent cast in sockets

- EICEERE, RVBE, =

Unified system for all the fagade maintenance

- PERRRES, WRAEXAEEERD

BLME Safety Improvements
. B—FBIMEHERIRS

Source: 1 China King Engineering Ltd
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HK Elecrrlc POWERING FOR
Maintenance Access to Flat Roofs

SUSTAINABILITY

B4 585t Traditional Design {B{EE&5T Optimised Design
A
8
B
+92ﬂ5_$_ FLAT ROOF {WITH DOUBLE SLAB) -
[ A/C_PLANT SPACE ]
Ty ©
g Q)-uns.m: [ 270 Pt shact %
—t D
: *EE le
== ROOF & UPPER ROQF
Cat Ladder’
#ERIEERET General Control Measure RLME Safety Improvements
- AEHRE. SRMGEEHEKB. 8. SRIRTETEEE - IRUFEUIERE, BUSEES
Occasional inspection, cleansing and repair for drains, plants, PV Provision of open staircases instead of cat ladder
panels and roof finish
- FERESERNENE, TlEE LERIEEEIASR
Cat-ladder with safety hood for access to upper roofs and top of
staircase-hood
Source: 1. fixed vertical ladder with safety cage, 5metal 15

2. Symeonidis Dimitrios
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Adoption of Exposed Conduit

E4t5%5T Traditional De3|gn

{B{E3% 5t Optimised Design

T_T' BIERIRAYERET Design with Potential Hazard

TLME Safety Improvements
- ERBESNSTIEhEAIbR//SEERDO, ARMEERTHSR. & - PRAIIEIENRHEER/ 2B
i/t FL L (FHA R IEIRISHRRYEHR/ & Adopting surface-mounted conduits with wiring/cables
Drilling floor/wall opening at existing Substation for new cable laying - (EABIMRETEHEN S EEER (B
under modification work. It’s hard to avoid concealed conduits/cables Designing the laying locations of auxiliary cables in BIM model
during wall/floor opening work

16
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Theme 4: Community Impact Consideration
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N0|se Impact to Nelghbor Durlng Construction

B4 753% Traditional Method

{1575 7% Optimised Method

Sound pressure level in dB(A) at 7m from equipment

Sound pressure level in dB{A) at 7m from equipment

BB BRI 7 SREERVER BRAR 60 70 80 90 [100 110 PEREIRIEY) 7 SKIERVE BRER 60 70 |80 90 100 110
| Excavator Mounter Breaker . Busting System 1R %4 -
{5 12 Tt TR b i Chemical Expansion Agent )
{C2 AR

* Inf tion fi EPD
B i% Traditional Method TLME Safety Improvements rormation form
o (ST H TR IE

- RRFRWERGEAOER
Explore the use of bursting system
© RECRRIREIRGER

Explore the use of bursting system

Use of excavator mounted Breaker

18
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