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before acting on it. Unless otherwise indicated, the materials found on this Manual are subject to copyrighted owned
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1. Introduction

1.1 Objective

1.1.1 The BIM Modelling Manual (hereinafter called Manual) provides
guidance in creating Building Information Modelling (BIM) models for
drainage / sewerage facilities / networks managed and maintained by
Drainage Services Department (DSD). Facilities include sewage
treatment plants, pumping stations and underground storage tanks while
such networks include tunnels, outfalls, box culverts, river training and
other underground assets.

1.1.2 This Manual should be followed with an aim to:-

(a)

producing standardized, quality and interoperable BIM models
/ deliverables;

promoting use of BIM models throughout the whole project life
cycle;

facilitating collaboration, communication and information / data
exchange amongst related projects;

fostering an efficient and effective workflow;
enabling asset data in BIM models to transfer to the existing

asset management (AM) and facility management (FM)
systems.

1.2 Acronyms and Abbreviations

1.2.1 Full list of acronyms and abbreviations is at Appendix A.

DSD
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2. Project Setup
2.1 Folder Structure

2.1.1 The folder structure is developed with reference to BS 1192, BS 8356
and PAS 1192 so as to enable the generation, sharing, handing over and
operation and maintenance (O&M) of information in a systematic manner.

2.1.2 The folder structure for drainage and sewerage facilities and networks
at project & O&M stages are as follows:-.

For Facility
Project Stage O&M Stage

DSD Central DSD Central
Server (P&D Server (O&M

i Facility

District Code
Station Name
Station Name

PD Registration No. OM Registration No.
Project Code
01_Admin
02_Shared 03_Shared
04 Publish

04 Publish

05_Archive 05_Archive

90_Others 90_Others

: II
I
2
0
]
(2]
o
-
o
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For Network

Project Stage O&M Stage

DSD Central DSD Central
Server (P&D Server (O&M

Network

District Code
Drainage

System Drainage
System

PD Registration No. ) )
OM Registration No.

Project Code

01_Admin

03_Shared

03_Shared

04 Publish

04_Publish

05_Archive 05_Archive

90 _Others 90 Others

0 l E
3
L)
o
a
0
o
-
[
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Asset Type

It is categorized into Facility or Network

District Code

It should be assigned by division responsible for
maintaining a Facility or Network and is only
applicable in O&M stage

Station Name

It is only applicable to Facility and refers to the
abbreviation of the name of sewage treatment plant,
pumping station or underground storage tank

Drainage It is only applicable to Network and is categorized into
System Stormwater or Sewerage
PD PD Registration No is a number assigned by the DSD

Registration
No

OM
Registration
No

BIM Support Team to a project with BIM use in project
stage

OM Registration No is a number assigned by the
DSD BIM Support Team to a project with BIM use in
O&M stage

Project Code

It refers to contract no, agreement no or temporary
project number assigned by drawing offices

01_Admin

To store project management information such as
contract documents, project BIM Execution Plan,
seed files / templates etc

02_WIP

To store work-in-progress (WIP) model files and
documents that have not been checked and verified
by project BIM coordinators

03_Shared

To store model files / documents that have been
checked and verified by project BIM coordinators
such that the model files are ready for sharing and
collaboration

DSD

4 Feb 2022




BIM Modelling Manual Third Edition

21.2.1

2122

04 _Publish To store all model files / documents generated from
BIM process that have been approved by project BIM
manager

05_Archive To store all obsolete project information

06_Incom To store all incoming files including but not limited to
sketches, drawings, images, 3D spatial data as well
as reference materials

30_Manual To store all information related to O&M such as
testing & commissioning (T&C) reports, catalogues,
certificates and O&M manual

90_Others To store all other miscellaneous information which
cannot be classified under the above folders

Asset Type

Asset Type is categorized into Facility or Network. For the avoidance
of doubt, sewage treatment plant, pumping station and underground
storage tank are classified as Facility while other type of assets
including sewerage / effluent / drainage tunnel, submarine / seawall
outfall, box culvert, river training and other underground pipe are
classified as Network.

District Code

The District Code is to enable the easy retrieval of information.
The general layout plan showing the District Code of Network and
tables showing the District Code for Facility and Network are at
Appendix B.

DSD
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For Facility
Location Res.pc.)r?smle District District Code
Division
Hong Kong STD2 Central & Western cw
and Island STD2 Eastern E
STD2 Southern S
STD2 Wan Chai WC
Kowloon STD2 Kowloon City KC
STD2 Kwun Tong KT
STD2 Sham Shui Po SSP
STD2 Wong Tai Sin WTS
STD2 Yau Tsim Mong YTM
New STD2 Islands I
Territories STD2 Kwai Tsing KWT
STD1 North New NNT
Territories
STD1 Sai Kung SK
STD1 Sha Tin ST
STD1 Tai Po TP
STD2 Tsuen Wan TW
STD1 Sham Tseng and SmT_TM
Tuen Mun
STD1 Yuen Long and YL_NWNT
North West
Territories
DSD Feb 2022
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For Network

Location

Responsible Division

District Code

Hong Kong
and Island

HK&ID

W1

W2

W3

W5

W6

E1

E2

E3

E5

L1

L2

L3

L5

Kowloon

MSD

K1

K2

K3

K4

K5

K6

K7

K8

K9

KTD

New
Territories

MSD

TK1

TK2

TK3

TK4

TKO

SK

MOS
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Location

Responsible Division

District Code

New
Territories

MND

T™MH1

T™M2

TM5

YL2

YL3

YL4

SM4

N1

N2

N3

N4

SD

TP2

TP3

TP4

Station Name / Drainage System

2.1.2.3 Station Name refers to the abbreviation of the name of a Facility and
should be agreed between the project team and O&M team at the
onset of a project. Drainage System is only applicable to Network
and is categorized into Stormwater or Sewerage. Examples are
appended below for reference:-
Station Name Abbreviation
Shek Wu Hui Sewage Treatment SWHSTW
Works
Ma On Shan Sewage Pumping MOSSPSO01
Station No.1
Happy Valley Underground HVUSST
Stormwater Storage Tank
Drainage System Abbreviation
Stormwater SD
Sewerage FO
DSD 8
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2.1.2.4

2.1.2.5

PD Reqistration No / OM Registration No

The registration number is assigned by DSD BIM Support Team for
ease of internal administration. Civil and Electrical and Mechanical
(E&M) related projects will be assigned with the same registration
number. It should be in the form of “ZZYYYYXXX”. “ZZ” denotes
either “PD” for project team or “OM” for O&M team whenever
applicable. “YYYY” denotes year and “XXX” denotes the order of
that project in a particular year. If it is the first project with BIM use
by a project team in 2018, then the PD Registration No. should be
“PD2018001".

Project Code

The Project Code should be adopted in the following sequence.
Contract No. should be used whenever available. If the project is in
design stage, Agreement No. should be used. If Agreement No. is
not available, then the temporary project number assigned by the
respective drawing office should be used. Examples are as follows:-

Project Code
Contract No. DC/2015/02 DC201502
Contract No. DE/2017/04 DE201704
Minor Works Contract No. DEMP/2017/08 DEMP1708
Agreement No. CE 30/2014 (DS) CE302014
Agreement No. EMP 01/2013 EMP0113
Temporary project number S1609
Temporary project number DEM1663

DSD
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01 Admin

2.1.2.6 This folder is to store project management information such as
contract documents, project BIM Execution Plan, seed files /
templates etc.

— Contract documents — eaaane

m— Project BIM Execution Plan —......

— Seed files / Templates T

02 WIP

2.1.2.7 This folder is to store work-in-progress (WIP) model files and
documents that have not been checked and verified by project BIM
coordinators. For clarity, model files under trial should be saved in
this folder.

CcvV
- } ......
......

DSD 10 Feb 2022
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2.1.2.8

2.1.2.9

03 Shared

This folder is to store model files / documents that have been checked
and verified by project BIM coordinators such that the model files are
ready for sharing and collaboration.

cv
wmmdd' | | gy
03_Shared EM } """
......

04 Publish

This folder is to store all model files / documents generated from BIM
process that have been approved by project BIM manager.

05 Archive

2.1.2.10 This folder is to store all obsolete project information.

—  Tender I ......
cv — Addendum l ......

’7 EM —‘ Contract I ......
t ...... J —  As-built —— .

DSD

11 Feb 2022



BIM Modelling Manual Third Edition

06_Incom

2.1.2.11 This folder is to store all incoming files including but not limited to
sketches, drawings, images, 3D spatial data as well as reference
materials.

cv
yyyymmdd —— [ —

EM

30 Manual

2.1.2.12 This folder is to store all information related to O&M such as testing &
commissioning (T&C) reports, catalogues, certificates and O&M
manual. Link to this folder may be added in a BIM model.

— T&C Report e

— Catalogues T ammna-

M— Certificates | e

— O&M Manual 1 amenae

90 Others

2.1.2.13 This folder is to store all other miscellaneous information which cannot
be classified under the above folders.

90_Others gt T eeane

2.1.3 Forthe avoidance of doubt, federated model shall be stored at CV folder.
A diagram showing the proposed folder structure is at Appendix C.

DSD 12 Feb 2022
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2.2 Shared Drive

2.2.1

2.2.2

2.2.3

BIM server will be set up and mainly be divided into two partitions,
with one for project team and the other for O&M team. The main
advantage to divide into two partitions is to enable the proper
management of BIM models and information in project stage and
O&M stage.

Upon request, Information Technology Management Unit (ITMU) of
DSD can assist to create a shared drive to facilitate the information
exchange for projects. Access control to folders in the shared drive
can also be set up.

ITMU can be requested to set up a private cloud service (DSD Cloud
Drive) to facilitate information exchange with consultants / contractors.
Please refer to “DSD Cloud Drive User Guide” prepared by ITMU for
details, which may be updated from time to time due to technological
advancement.

DSD
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3. Naming Convention

3.1 Introduction

3.1.1

3.1.2

This section describes the naming convention of file for BIM model and
object.

File name of BIM model, object and model element should follow a
consistent naming convention.  The general notes on naming
convention are summarized as follows:-

(@) only alphabetic letters A-Z, hyphen, underscore and numbers 0-9
should be used for all fields;

(b) all fields should be separated by a hyphen character ““ or an

underscore “ ”;

(c) a single period character “.” should only be used to separate the
filename from the extension; and

(d)  file extension should not be amended nor deleted.

(e)  Space, special symbols and invalid characters (including ~ " # %
&*:<>7?/\{]}.) shall not be used

Once a file name is created, care should be taken in renaming the file
which may invalidate links created amongst models.

3.2 Model File Naming

3.2.1

All BIM model file names should be composed of 6 fields (excluding file
extension) separated by a hyphen “-” according to the format below
unless or otherwise specified:-

<project code> - <originator> - <volume_system> - <location_sub-
location> - <discipline_subdiscipline> - <type_characteristic> -
<sequential numbers . <file extension>

DSD
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Field Definition and Details
Project Code Same as paragraph 2.1.2.5
Originator It refers to the Agent Responsible Codes (ARCs) of

consultants / contractors registered under the
Computer-Aided Drafting Standard for Works Project
(CSWP) or codes assigned to various divisions / units
of DSD defined in paragraph 3.2.1.2

Volume_system

It refers to a location or group of location in a project
which the model file relates to

Location_Sub-

It refers to an area of a facility or feature in a project

location which the model file relates to

Discipline_ It refers to the discipline of a model file
subdiscipline

Type_ It is an identifier to indicate the model’s characteristic
characteristic

Sequential A sequential number should be assigned when it is
number necessary to further distinguish the model from the

others. It can also be used to distinguish other
documents such as drawings.

DSD
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3.2.1.1

3.2.1.2

Project Code

The definition of Project Code should be the same as defined in
paragraph 2.1.2.5.

Originator

The Originator is an Identity Code for various divisions of DSD which
are the same as the Agent Responsible Codes (ARC) registered
under Computer-Aided Drafting Standard for Works Projects (CSWP)
published by Development Bureau (DEVB). The Identity Code for
consultants / contractors should be the one registered under CSWP’s
ARC. The Identity Code for various divisions / units of DSD,
consultants and contractors are tabulated as follows:

https://www.devb.gov.hk/en/construction sector matters/electronic serv

ices/cad standard/computer aided drafting/cad/index.html

Division / Unit Identity Code
Harbour Area Treatment Scheme Division DDA
Hong Kong & Islands Division DDH
Building Civil Maintenance Unit DDB
Mainland South Division DDM
Mainland North Division DDN
Land Drainage Division DDL
Consultants Management Division DDC
Project Management Division DDP
Sewerage Projects Division DDS
Drainage Projects Division DDD
Electrical & Mechanical Projects Division DDE
Sewerage Treatment Division 1 DDF
Sewerage Treatment Division 2 DDG
Survey Section DDU
Special Duty Division DDX
System Management Division DDY
Carven Projects Division DDT
Planning & Rehabilitation Division DDR

DSD
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Consultants / contractors

Refer to ARC (see
examples below)

Consulting Engineers

Development Bureau
CAD Standard for Works Projects
Agent Responsile Codes W 2.21.02

COMSULTING ENGINEERS

Consulting Engineer ARC
ACLA Limited ACD
AECOM Asia Cornpany Lisibed ACM
AlM Group Limibed AlM
Arcadis Design & Engineenng Limited ADE
Arcadis Hong Kong Limited BHL
Azsociated Consulting Engineers ACE
Atkins China Lid ATK
Au Pesford Consultants Lid APC
APT Enginesring Consultant Limited APE
Aureson Hong Bong Limited ALR
B BIM Creation Limked BEC
Babtie Asia Lid BAL
Binnie Black & Veaich Lid Z1 Y
Black & Vealch Hong Kong Limied LAY
Bridgewater & Coulion Limited BOL
Bena Consulants Limited BER
BMME, Raidifie Hoare & Co BRH
BMT Asia Padfic Limited Aty
C Arch Design Consulkant Limited coc
LM 'Wong & Associates Lid ChnW
Camp DOresser & Mokes Infemational inc oM
Carmeest Consullants Limied CaN
Citex Asia Limited CTA
CH2M Hill (China) Limited CHM
CSA (MEE) Limied CEM
CSE Imemational Limiad CSE
Currie & Broam (China) Limited CHEL
C.& Toh & Sons & Associsies Limited TS
Dariel Chan & Assocates Lid OCA
O & Jones and Pariners {Hong Kong) Lid DGl
Dawis Langdon & Seah Hong Kong Limited OLs
072 Debenham Tie Leung Prapect Servdces Limited i) 3
Earhasia Limited El

ESA Consuling Engineers Lid ESA

DSD
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Dewelopment Bureaw
Contractors CAD Standard for Works Projects
Agent Responaible Codes W 3.21.02

CONTRACTORS - A

Contractor ARG
AE.S. Destrucive & MorrDestructive Testing Limited AES
ABEB (Hong Kong) Limibed ABH
Able Engineering Company Limied AEC
ABS Wordwide Technical Sendces, Inc. ABS
Aocess Convol Systems Limied ACS
Action Design Compary Limited ADC
Acive Wiay Limibad AL
ADC Engineening Trading Company Limited AET
Adnian Enginesring Limited ADR
Advance Specialist Treatment Englneering Limited AST
Advanced Comenunicafion Equipment (Intemational) Company Limited ADN
Alla Engineening Company Limied ALF
Alga (Far East) Limited ALG
Aliance Contracting Compary Limited ALC
Alink Heng Kong Limibed ALK
Alpha Building Consdruction Limited ABC
AMEL Electrical and Mechanical Engineers Lisnited AME
AMEC Intemational Construction Limited AMC
An Hain Corstruction Company Limited AHC
Anderson Asphalt Limited AND
Andrew Lew & Associgles (China) Limied ALA
Aokl Corporation ALE
Aquality Engineering Company Limited AU
Aokl & Compary, Limited ARN
Arrlee Enginesring Limited ARL
Aricom Computer Project Company Limited ART
ASC [HE) Limited ASC
Acia Construction Co_, Limited ACC
Asia Landscaping Limited ASL
Acia Rock Art Limited ARA
Asian (Ah Chi) Engineering and Construction Works Limited frading as Asian ASE
Corstruction Comparry

Asign Growing Engineering Limited AGE

1w
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3.2.1.3

3.2.1.4

Volume

It refers to a location or group of location in a project which the model
file relates to. Location Code is applicable for indicating the location

of clustered underground asset within a contract.

definition of Location Code is tabulated below.

A reference

If it is not applicable,

project team should agree with O&M team at the onset of a project.

Location Code
Location No. 1 LO1
Location No. 18 L18
Multiple Locations Y4

Location

It refers to an area of a facility or feature in a project which the model
file relates to. A referenced definition of Feature Code is tabulated

below and at Appendix D.

If it cannot be found in this Manual,

project team should agree with DSD BIM Support Team and O&M

team at the onset of a project.

Feature Code
Activated Sludge Pumping Station ASPS
Administration Building AB
Aerobic Tank AET
Anaerobic Tank ANT
Anoxic Tank AXT
Bioreactor BRC
Box Culvert BOC
Car Park CAP
Channel CHL
Chemical Enhanced Primary Treatment Works CEPT
Chemical Waste Store CWS
Coarse Screen Facility CSF
Detritor DTR
Drainage Tunnel DUN
Dry Weather Flow Interceptor DWFI

DSD
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Feature Code
Effluent Pumping Station EPS
Engineering Survey Products ESP
Final Sedimentation Tank FST
Fine Screen Facility FSF
Grit Trap Facility GTF
Inlet Pumping Station IPS
Maintenance Access MAS
Major Secondary Treatment Works MAST
Minor Secondary Treatment Works MIST
Miscellaneous MIS
Moving Bed Biofilm Reactor MBBR
Multiple Features Y4
Non-specific location XX
NullahNULPipe Bridge PPB
Preliminary / Screening Treatment Works PSTW
Primary Sedimentation Tank PST
Primary Treatment Works PTW
Pump House PUH
Reverse Osmosis Facility ROF
Rising Main RM
Secondary Sedimentation Tank SST
Sewage Pumping Station SPS
Sewage Tunnel SUN
Sludge Consolidation Tank SCT
Sludge Dewatering House SDH
Sludge Digester SDR
Sludge Pumping Station SLPS
Sludge Thickening House STH
Solar PV Farm SPV
Storage Area SAA
Storage Tank STT
Stormwater Pumping Station SmPS
Submarine Outfall SBO
Terrain TER
Tertiary Treatment Works TTW
Transformer Room TMR
DSD 20 Feb 2022
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Feature Code

Trickling Filter TFR

Utilities UuS

UV disinfection facility UVF

Water Rehabilitation System WRS

Water Sampling House WSH
Sub-location

3.2.1.5 It refers to a level or group of level in a project which the model file
relates to. Sub-location Code is only applicable for indicating the
level of a facility or feature in a model. Areferenced definition of Sub-
location Code is tabulated below. If it is not applicable, project team
should agree with O&M team at the onset of a project.

Level Code
Reference Level from Engineering Survey ES
Basement 2 B2
Basement 1 B1
Ground Floor GF
First Floor 01
Second Floor 02
Roof RF
Whole Building WB
Discipline

3.2.1.6 It refers to the discipline of a model file. A referenced definition of
Discipline Code is tabulated below. Agreement should be sought
from DSD BIM Support Team on any changes to the Discipline Code.
The Discipline Code “MD” is applicable to a model file which links all
the latest files of different disciplines together.

Discipline Code
Architectural AR
Building Services BS
Civil cv

DSD 21 Feb 2022
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Control and Instrumentation Cl
Electrical EL
Engineering Survey ES
Landscape LA
Mechanical ME
Structural ST
Stormwater SD
Sewerage FO
Multiple Disciplines Y4
Characteristic

3.2.1.7 It is an identifier to indicate the model's characteristic tabulated as
follows:-

Characteristic Code

Seed File / Template File

Proposed Works

Temporary Works

Existing Features

As-built

Maintenance or record

Demolition

S o> m4d|Z2lw

All Works

Examples of Model File Naming

3.2.1.8 Examples of model file naming are at Appendix E.

DSD 22 Feb 2022
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3.3 Object File Naming

3.3.1 The file name length of BIM objects should be 30 characters maximum,
including delimiters but excluding the file extension. BIM object file name
is expected to be as short as possible and should follow CIC’s file name
length for BIM objects. For details, please refer to DEVB BIM
Harmonisation Guidelines for Works Departments v1.0 Section 3.4. The
file name of an object (Appendix F) should be composed of 5 fields

separated by a hyphen *“-

otherwise specified:

according to the format below unless or

<Category>-<Functional Type>-<Originator>-<Descriptor 1>-
<Descriptor2> .<File Format Extension>

Format

Definition

Category

3 Alphabetic

Functional
Type

3 Alphabetic

It defines as equivalent to DSD CAT
CODE and Sub-CAT CODE. Reference
can be made to Appendix G. Any
changes to DSD CAT CODE should be
agreed by DSD BIM Support Team.

Originator

3 Alphabetic

It refers to the Agent Responsible Codes
(ARCs) of consultants / contractors
registered under the Computer-Aided
Drafting Standard for Works Project
(CSWP) or codes assigned to various
divisions / units of DSD defined in
paragraph 3.2.1.2

Descriptor 1

1to15
Alphanumeric

Descriptor 1 contains information about
primary use and material when
applicable.

Descriptor 2

2
Alphanumeric

Descriptor 2 is a 2-digit sequential
number (e.g. 01 to 99) to distinguish
different types that cannot be sufficiently
identified by preceding fields. (e.qg.
STESTA-ACM-NB_Pier-01.rfa)

DSD
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3.4 View Naming

3.4.1

File
Extension

.rfa

It refers to the file extension (Use Revit
as a reference only)

Examples of View Naming are tabulated as follows:-

View Type Value

Draft Refer to drawing practices of

Sheet individual drawing office

Plan Basement 1 01_B1_(+4.00mPD)
Ground Floor 02_GF_(+8.00mPD)
First Floor 03_01_(+10.00mPD)
Roof 04_RF_(+12.00mPD)

etc...

Details A, B, C, etc...

Elevation A, B, C, etc...

Section 1-1, 2-2, A-A, B-B, etc...

3.5 Naming of Drawings Generated from BIM model

3.5.1 The model naming format for drawing file naming should be adopted.
For example, abbreviation code of “DR” (meaning 2D Drawings) under
Field 6 (Types) and 3-digit codes acting as the drawing number under
Field 7 (Sequential Number) could be used. Naming example of
drawings is as follows:-
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CE1314-REM-Cce_BD-MK_WB-BS FS-DR_N-999

‘ L Drawing Number

"DR" means Drawing
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4. Modelling Fundamental

4.1 Model Coordinates and Orientation

The base point and orientation of BIM models should be made reference
to the project location, the Hong Kong 1980 Grid (HK1980 Grid) and the
Hong Kong Principal Datum (HKPD). The HK1980 Grid is a local
rectangular grid system based on the HK80 Datum and Transverse
Mercator projection. It is used in cadastral, engineering surveying and
large scale mapping in Hong Kong. All heights and levels on land refer
to the Principal Datum, which is formerly known as Ordnance Datum. A
True North direction (i.e. True Bearing = 0°) should be indicated in BIM
models. The shared coordinates of both Project Base Point and Survey
Point are recommended to be located at the leftmost bottom corner in
round up figures (e.g. 835200N, 837400E), with the elevation be zero.

4.2 Model Scale & Unit

4.2.1 BIM model should be modelled in 1:1 true scale, and in metric and
consistent units. Common model units are as follows:-

Base Units:
Name Unit Symbol
Length meter / millimetre m / mm
Area square metre m?
Volume cubic metre m3
Angle decimal degree °
Mass kilogram kg
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Engineering Units:
Name Unit Symbol
Force newton N
Stress newton per square metre N/m?
Mass Density kilogram per cubic metre kg/m3
Power watt W
Pressure Pascal Pa
Temperature Celsius °C
Velocity metre per second m/s
Flow litre per second /s
Duct / Pipe Size millimetre mm
Cooling Load kilowatt kW
Heating Load kilowatt kW
Current Ampere A
Electrical Potential Volts Vv
Frequency Hertz Hz
[lluminance Lux Lx
Wattage Watt w
Colour Temperature Kelvin K
Apparent Power kilovolt-ampere kVA
Energy Joules J
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4.3 Presentation Styles

4.3.1 Colour Scheme

For DSD project, model elements’ shading colours shall follow RGB codes
specified based on the prevailing systems in DSD guidelines for design
authoring. For 3D coordination, DSD own colour standards may be
adopted. Deviations, if any, should be documented in BEP. See Section
4.3.1.1.

For inter-departmental 3D coordination between WDs, colour appearance
should be based on Disciplines in accordance with Section 4.3.1.2.

4.3.1.1  All colours in model elements should be in a standard range, chosen
and applied in accordance with BS 4800 unless or otherwise specified.
The colour scheme of different model elements should be presented
as follows whenever applicable:-

RGB Color

Discipline Model Element BS 4800
ISCIpH © () Color Palette

Stormwater (except
Tunnel / NA 0, 0, 255
Box Culvert)
Sewerage (except
Tunnel / NA 255,0,0
Box Culvert)
Stormwater — Tunnel /

NA 255, 255, 0

Stormwater / Sewerage

Box Culvert
S -T |/
ewerage unne NA 255, 0. 255
Box Culvert
Stormwater
06 C 37 | 168, 116, 86
(Abandoned)

Sewerage (Abandoned) | 06 D 45 | 143,91, 63
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Structural

Foundation, Wall,

08B 25 | 119, 104, 93
Column
Slab, Roof, Stair 00 A09 |130, 131, 133
Beam 00A 13 90, 90, 91
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Discipline | Treatment / System(s) | BS 4800 RGB Color
scipiine) 1re y Color Palette

Primary Treatment O0ES3 | 47,47,48
Sludge Treatment 06 C39 | 114,80, 59
Chemical Treatment 16 E 50 |158, 215, 208
Aeration Treatment 20 E51 (108, 164, 211
Biological Treatment 06 C 33 |226, 193, 159
Effluent System 18 E50 |173, 212,218
Mechanical System 10 E53 | 233,193, 0
Lighting System 04 E 49 (245, 219, 212

=

o3 .

w  Electricity Supply 14 E51 | 93,173, 115
System
Fire Service System 04 E55 | 197,73, 55
Supply Air System 12 E53 | 153, 176, 63
Exhaust Air System 20D 45 | 63, 95,132
Deodorization System 24 E53 | 137,95, 143
Biogas System 14C39 | 66,94,79

ior fi
All o.ther minor fixed 06 E 56 | 181, 104, 53
equipment / system
Il oth i i

All other minor moving 04 C 37 |166, 111, 103

equipment / system
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4.3.1.2 The colours appearance of various disciplines for inter-departmental
3D coordination between WDs:-

(i)

Colour Appearance by Discipline for Underground Utilities

Codes Discipline Colour (RGB) | Reference Colour
Appearance
CD Chilled Water Distribution | 0-255-0 ArchSD,
EMSD
FO Sewerage 255-0-0 DSD
FW Fresh Water System 228-232-225 | WSD
GSs Gas Supply 255-0-255 N/A
IR [rrigation 0-255-255 ArchSD,
EMSD
Ps Electrical Power Supply 93-173-115 DSD, WSD
RW Raw Water System T7-166-190 WSD
SD Stormwater Drainage 0-0-255 DSD
SW Salt Water System 106-108-60 WSD
TC Telecommunication 230-205-255 | N/A
WR Recycled Water System 0-128-255 ArchSD,
EMSD

(ii)

Colour Appearance by Discipline for Above-grade Features

Codes Discipline Colour (RGB) | Reference Co}uur
Appearance
AR Architectural 255-255-255 | N/A
BS Building Services 255-128-0 N/A
EL Electrical 93-173-115 DSD, WSD
ES Fire Services 255-0-0 ArchSD,
EMSD
LA Landscape 0-255-0 N/A
ME Mechanical 233-193-0 DSD
RD Road 191-191-191 N/A
SF Site Formation 226-183-120 | N/A
SL Slope 143-91-63 N/A
ST Structural 119-104-93 DSD

4.3.2 Line Styles, Text Styles, Dimension Styles and Grid Line

4.3.2.1 The line weight, line pattern, text styles, dimension styles for elevation,
section, plan and details of drawings generated from a BIM model
should be in-line with 2D drawing practices.
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4.3.2.2 Grid Line

@

ONONG,

4.4 Model Division

4.4.1

It is not recommended to create a single huge BIM model, with all details
from different disciplines embedded. Instead, a BIM model should be
divided into appropriate discipline, feature, location and level by the
project BIM team in accordance with the guidelines given in Chapter 3
of this Manual. BIM models from different disciplines should be linked
together in a logical hierarchy for easy handling and collaboration.

4.5 Model Control

4.5.1

General

Different version of BIM models may have to be created due to design
changes and / or the need to record certain milestones during the course
of a project. To ensure the latest version of a BIM model can be used
and a single source of truth, proper model control practices should be
implemented as follows:-

a) saving model files in the corresponding folder in accordance with the
guidelines given in Chapter 2 of this Manual;
b) duplicating model files should be avoided in the same folder; and

c) archiving obsolete model files periodically.

Model Separation
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452

4.5.3

454

4.5.5

4.5.6

4.5.7

Model separation is to isolate a portion of BIM model, which will be useful
in situation where the project team requires only part of a BIM model for
upgrading works. The extent of a BIM model to be separated depends
on a number of factors such as project needs and the model hierarchy.

Model Merge

Once a BIM model is created or modified, it can be used to replace or
merge with other BIM models to present the most updated condition.

The information embedded in BIM models need to be very carefully
scrutinized before merging. To ensure compatibility, it is necessary to
thoroughly audit each BIM model to be merged to ensure its quality is in
compliance with this Manual.

Model Update

Besides the need to update a BIM model to truly reflect the as-built
condition, a BIM model should be reviewed and updated as appropriate
when the corresponding BIM software is upgraded. Attention should
be drawn to the possible impact on a BIM model before software
upgrade.

The project team and O&M team should be responsible to ensure the
integrity of BIM models at project stage and O&M stage respectively.
DSD BIM Support Team will conduct regularly audit to check for BIM
compliance as detailed in Chapter 6 of this Manual.

Model Archive

BIM models should be backed up regularly to prevent the loss of
information due to file corruption, human error, or physical hardware
failure. The appropriate regularity of archiving is dependent on the
amount of changes being made in a given time. Some practices for
model archive are as follows:-

a) archive should be made on the last day of every week;
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b) archive should not be taken from a local drive but should be taken
from the latest version saved in the shared drive; and

c) archive should be performed before some important edit such as
model merge or at milestones of a project.

4.6 Model Link

4.6.1 BIM models of different disciplines and projects can be virtually linked
together into a single model file for ease of collaboration / viewing.

46.2 In order to properly link cross-disciplinary BIM models such as
architectural, structural and E&M BIM models, the base point and
orientation in all relevant BIM models should be properly aligned to
ensure the geo-locations are consistent.

4.6.3 The maximum file size for each BIM model should be 500MB unless
agreed by the DSD BIM Support Team. Due to varying project sizes
and requirements, this Manual does not provide limit or standard to
the total project file size. To help control the BIM model file size, the
maximum size of each BIM object file used should be kept at the
minimum preferably under 5MB.

464 All links to irrelevant or extraneous files should be removed.

46.5 All relevant model files involving in model link should be submitted.
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4.7 Software

4.7.1

4.7.2

The BIM software should comply with the latest industry
interoperability standards, e.g. Industry Foundation Classes (IFC) and
and Construction Operations Building Information Exchange (COBie).
User friendly and effective software should be adopted to facilitate
different BIM uses such as design authoring, design review, 3D
coordination, Phase Planning (4D Modelling).

The current software being adopted by DSD for BIM are listed below
for reference:-

Purpose Software * Version File
Format
Design Authoring for | Autodesk Latest rvt, rfa, rte
Architectural, Revit version
Structural and E&M where
appropriate
Design Authoring for | Bentley dgn, itl
Stormwater and OpenRoads
Sewerage Network | Designer
Existing Conditions | Autodesk Civil dwg
Modelling (e.g. 3D
Topographical
Model)
3D Coordination Autodesk nwc, nwf
including Clash Navisworks
Analysis Manage
Bentley dgn, i.dgn,
Navigator imodel
Fuzor che, chl
Design Review Autodesk nwc, nwd,
Navisworks nwf
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Manage /
Freedom
Bentley dgn, i.dgn,
Navigator imodel
Fuzor che, chl
Phase Planning (4D | Autodesk nwc, nwf
Modelling) Navisworks
Manage
Fuzor che, chl
Asset Information COBie xls
Exchange to AM / worksheet
FM systems
Internal Common N/A
Data Environment Autodesk
(CDE) Vault

* Software other than those listed above may be used, subject to the approval by

project team.

4.7.3 BIM models with information should be submitted in editable, native and
open format, unless or other specified, to meet the interoperability and
compatibility with the BIM software adopted by DSD which may be
updated / upgraded from time to time. Native BIM models (developed in
accordance with this Guide), shareable BIM models (IFC) and 3D GIS

4.7.4

Open Format (CityGML) are recommended.

Drawings generated from a BIM model should be submitted in the file
format of dgn/ dwg to meet the Computer-Aided Drafting (CAD) software
being adopted by DSD from time to time unless or otherwise specified

by project team.
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5. Level of Development (LOD)

5.1 Introduction

5.1.1 BIM models will be developed gradually from investigation phase to
O&M phase in a project life cycle. Each model comprises of various
model elements. The required Level of Development - Geometry (LOD
- G) and Level of Development — Information (LOD — 1) of model
elements should be clearly specified by project BIM manager at each
stage of a project.

52L0D-G

5.2.1 The LOD-G is used to describe graphic of model elements but not
models as a whole. A model element is said to have achieved a given
LOD-G when all requirement has been met.

5.2.2 LOD-G notations are comprised of numbers from LOD - G 100 to LOD -
G 400. The definition of LOD-G should be made reference to the latest
HKCIC BIM standard and is extracted as follows:-

LOD

Description

LOD -G
100

Model element may be graphically represented in model
with symbol or other generic representation.
Information related to model element (i.e. cost per
square foot, tonnage etc...) could be derived from other
model element.

LOD -G
200

Model element is graphically represented within the
model as a generic system, object or assembly with
approximate quantities, size, shape, location and
orientation.

LOD -G
300

Model element is graphically represented within model as
a specific system, object or assembly in terms of quantity,
size, shape, location and orientation.
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5.2.3

5.2.4

5.2.5

LOD Description
LOD -G | Model element is graphically represented within the
400 model as a specific system, object or assembly in terms

of quantity, size, shape, location and orientation with
detailing, fabrication, assembly and installation
information.

The LOD - G specification of each model element should be clearly
defined to facilitate the project BIM team to appreciate the details of a
model element in an easy manner and provide reference for acceptance.

Reference can be made to Appendix J for LOD — G specification of
model elements relevant to DSD. If it cannot be found in this Manual,
the HKCIC BIM standard should be referred to as appropriate. Under
any circumstances, the LOD — G of model elements should not deviate
from the definition above.

For LOD — G 100 to 400, non-graphic information and data may also be
attached to the model elements. For more details, please refer to
Section 5.3 below.

5.3L0OD-I

5.3.1

5.3.2

The LOD - | is used to describe information embedded in a model
element. LOD - | notations are comprised of numbers from LOD — 1100
to LOD — | 500.

Generally, the attributes of a model element in BIM model should mainly
cover design and construction related information, and a unique identity
defined by DSD Asset Code, for integration with AM systems. The
attributes to be included should be increased / updated with time and are
dependent on the nature of work. For LOD — | 500, the model should
be input and associated with as-built asset information like actual cost,
commission records, etc of that asset of DSD.
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5.3.3.1

DSD Asset Code (For Facility) should be composed of 7 fields

separated by a hyphen

otherwise specified:

-” according to the format below unless or

<Station Name >-<Feature Code>-
<Level>-<Space / Room Code>-<E&M System / Grid Code>-
<DSD CAT Code>-<DSD Sub CAT Code and Unit Number>

Format

Definition

Station Name

3t09
Alphanumeric

Refer to Section 2.1.2.3

Feature Code

2to7
Alphanumeric

Refer to Section 3.2.1.4

Level Code 2t03 Refer to Section 3.2.1.6
Alphanumeric

Space / 3to8 It refers to the short form of the space /

Room Code | Alphanumeric | room where the object is installed.
Reference can be made to Appendix |

E&M System | 3108 It refers to the short form of E&M system

/ Grid Code Alphanumeric | of which an E&M object belongs to, or
the nearest intersection between grid
lines for structural objects. Reference
can be made to Appendix |

DSD CAT 3 Alphabetic | Refer to Appendix G

Code

DSD Sub- 6 Refer to Appendix G

CAT Code Alphanumeric | Unit number counts from bottom to top,

and Unit then left to right

Number

DSD
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5.3.3.2 DSD Asset Code (For Network)
separated by a hyphen

otherwise specified:

should be composed of 8 fields

-” according to the format below unless or

<Project Code>-<District Code>-<Station Name>-
<Drainage System>-<CAT Code>-<Start Node No.>-
<End Node No.>-<Chainage / MH No.>

Format

Definition

Project Code

4108
Alphanumeric

Refer to Section 2.1.2.5

District Code

3
Alphanumeric

Refer to Appendix B

Station Name

3t09
Alphanumeric

Refer to Section 2.1.2.3

Drainage 2 Alphabetic | Refer to Section 2.1.2.3
System

CAT Code 3 Alphabetic | Refer to Appendix G
Start Node 3to 15 Project Specific

No. Alphanumeric

End Node 3to 15 Project Specific

No. Alphanumeric

Chainage / 3to 15 Project Specific

MH No. Alphanumeric
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The basic principle to form network pipe shall not influence and change the
existing scope of works on projects and Operation & Maintenance (O&M). Their
requirements and necessities shall fulfill DSD standard shown as follows:

Gravity Pipe

Stormwater

Foul water

Pressure Pipe

Pipe shall be connected
with the facilities end
node such as manhole,
nullah, box

catchpit or gully

culvert,

Pipe shall be connected
with the end node such
as manhole, septic
tank, existing manhole,
terminal manhole

The pipe shall be
located with
chainage if
necessary and be
connected from
station to station or
manhole.

Vertical and
horizontal bend with
fitting in need if
necessary

Air valve at the peak
of pipe in need if
necessary

Thurst block with
interval in need (for
exposure) if
necessary
Concreted surround
or bedding in need
(for underneath) if
necessary

Pipe fittings in need
if necessary

5.3.4 Sample asset templates for some model elements at different LOD — |

are at Appendix H.
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5.4 LOD Responsibility Matrix

5.4.1

54.2

543

5.4.4

In addition to specifying the anticipated LOD of a model element at each
stage of a project, it is necessary to specify the author of model element.
Together with DSD CAT CODE, it forms the LOD Responsibility Matrix.

Sample templates of LOD Responsibility Matrix such as architectural
BIM model, structural BIM model can be made reference to the latest
HKCIC BIM standard. The project BIM manager may add or remove
model elements from the sample templates to suit the project specific
needs.

The assets maintained by DSD are specific and are mainly categorized
into eight disciplines namely Stormwater, Sewerage, Architectural,
Structural, Mechanical, Electrical, Building Services, and Control and
Instrumentation. DSD has developed its own specific LOD
Responsibility Matrix for BIM models of different disciplines (Appendix
G).

Typical LOD requirement for model elements in different project stages
are summarized as follows:-

Project Stage LOD-G LOD -1
Feasibility Study / Investigation 100 100
Design 200 - 300 200 - 300
Tender 300 300
Construction 300 - 400 300 - 400
As-built 400 500
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6. Quality Control
6.1 BIM Compliance Check

6.1.1

6.1.2

BIM model should be created and updated by project BIM team during
the course of a project. The project BIM manager should ensure that
BIM model is constructed in quality and in compliance with this Manual.

Quality check should comprise design and BIM compliance check.
Design compliance check covers mainly the realization of design intent
and faithful as-built construction record in a BIM model. Design
compliance check should be carried out by project design team. BIM
model compliance check covers mainly the modelling standard being in
compliance with this Manual. BIM compliance check should be carried
out by project BIM team.

BIM compliance check should cover checking on the geometric and non-
geometric information of a BIM model. It should include but not limited
to the followings:-

(a) visual check to ensure model elements have been modelled
adequately according to design intent and / or to delete / purge
unused information / view for cleanness of BIM models;

(b) format of a BIM model such as software version and extension;

(c) naming convention such as model file naming and the corresponding
folder structure;

(d) model coordinates and orientation such as grid, survey point and
base point;

(e) colour scheme of model elements;
(f) interference check to eliminate clashes between model elements

and / or to ensure provision of adequate clearance to facilitate
maintenance;
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6.1.4

6.1.5.1

(g) information shown on drawings generated from BIM models; and

(h) asset information compliance check to ensure the required attributes
have been adequately inputted into the models. More details on
asset information compliance check are covered in Chapter 7 of this
Manual.

In addition, the BIM related documents such as the project BIM
Execution Plan, clash reports, BIM model registration list should be
checked regularly.

The following sets out the general procedures to control the data integrity
and quality of BIM models in design and construction phases of a project.

Design Stage

(a)

Project team should prepare the project BIM Execution Plan
setting out the necessary BIM requirement before creating a BIM
model;

Project team should make reference to this Manual in creating a
BIM model. Project team should consult and coordinate with
O&M team and BIM Support Team on any changes to the agreed
asset templates appended in this Manual at the start of creating a
BIM model;

Project team should conduct clash analysis and resolve clashes
in coordination meetings to improve the quality of a BIM model.
All changes made should be properly documented;

Project team should generate 2D drawings from a BIM model to
check if model elements have been modelled in accordance with
design intent and in compliance with the requirement stipulated in
the project BIM Execution Plan;
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6.1.5.2

(e) Project team should generate COBie from a BIM model,

particularly upon completion of design stage, to ensure the quality
and completeness of asset information, complying with the project
BIM Execution Plan and this Manual; and

BIM Support Team may conduct audit on project BIM related
issues regularly to ensure compliance with this Manual.

Construction Stage

(@)

Project team should prepare the project BIM Execution Plan
setting out the necessary BIM requirement before creating a BIM
model,

Project team should make reference to this Manual in creating /
enhancing a BIM model. Project team should consult and
coordinate with O&M team and DSD BIM Support Team on any
changes to the agreed asset templates appended in this Manual
at the start of creating / enhancing a BIM model;

Project team should conduct clash analysis and resolve clashes
in coordination meetings to improve the quality of a BIM model.
All changes made should be properly recorded;

Project team should generate 2D drawings from BIM models to
check if model elements have been modelled in according with
design intent or as-constructed condition, and in compliance with
the requirement stipulated in the project BIM Execution Plan;

Project team should generate COBie from a BIM model,
particularly upon completion of construction stage, to ensure the
quality and completeness of asset data, complying with the
project BIM Execution Plan and this Manual,

Project team should submit an as-built BIM model to facilitate the
handover. An as-built BIM model can be verified by means of
point cloud 3D laser scanning. The as-built BIM model should
be checked and agreed by project team and O&M team
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(9)

(h)

respectively;

Project team should prepare the Sewage Treatment Operation
and Maintenance Management Information System (STOMMIS)
asset input templates from COBie (e.g. by contractor’s
customized software tool sets), and coordinate with O&M team to
upload the asset information and document links onto the
STOMMIS system; and

DSD BIM Support Team may conduct audit on project BIM related
issues regularly to ensure compliance with this Manual.

6.1.6 Examples of Model and Object checklist can be referred to Appendix L.
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7. Construction Operations Building Information Exchange
(COBie)
7.1 Definition of COBie

7.1.1

7.1.2

COBie is an acronym of Construction Operations Building Information
Exchange. As its name implies, COBie is developed to transfer
information between construction stage and O&M stage. It transforms
predominantly non-graphic information to an universally accepted open
format for migration into a central maintenance management system.
To enable an effective information exchange via COBie, it relies on:

(a) quality input of information in design and construction stages;

(b) timely update of information during the course of a project; and

(c) accurate mapping of asset-related information.

7.2 COBie Worksheet

7.2.1

7.2.2

COBie usually exists in the form of an excel file (.xIsx) exported from a
BIM model which classifies project information in different categorized
worksheets.

A COBie file contains twenty worksheets which can be separated into
three main categories namely “design”, “build” and “common”. Two
worksheets namely “Instruction” and “PickLists” are excluded from the
schema shown below because they are for reference only. Project
information should first be properly defined, inputted and updated
directly in a BIM model before exporting COBie worksheets. Then,
project information can be generated automatically in different
categorized worksheets.
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Facility design Job
Floor {Par:l;zgsm} Resource
Space Cg&ggﬂgﬂ Spare
Zones Systems build

comimon Contacts Coordinates
Assembly Documents Attributes
Impacts Issues Connections

7.2.3 Key information contained in each worksheet is shown below:-

Worksheet Key Content
Assembly Constituents for Type, Component and others
Attributes Properties of referenced item
Component Individually named or scheduled item
Connections Logical connections between component
Contacts People and companies
Coordinates Spatial locations in box, line, or point format
Documents All applicable document references
Facility Project, site and facility
Floor Vertical levels and exterior areas
Impacts Economic, environmental and social impacts at
various stages of a project life cycle
Issues Other issues remaining at handover
Job Safety and other job plans
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Resource Required materials, tools, and training
Space Spaces
Spare Onsite and replacement parts
System Sets of component providing a service
Type Types of equipment, products, and materials
Zone Sets of space sharing a specific attribute

7.3 COBie Colour Code

7.3.1

Each COBie worksheet contains specific content which may differ from
one another but they share some common characteristics. COBie
worksheets operate in columns, with parameters always shown in grey
and columns coloured. The definition of different colour adopted in
column is as follows:-

Color

Purpose

Columns highlighted in yellow require filling of every entry

Columns highlighted in orange represent reference to other
entries. The information under these columns should
have their own entries in other worksheets of the same
COBie file

Columns highlighted in purple are external reference.
The information are automatically generated by software

Columns highlighted in light green are optional. Users
can choose to input information at their own judgment

!Column highlighted in black are not used

Columns highlighted in grey represent parameters which
assist users to prepare data
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7.3.2 A sample of COBie worksheets are tabulated at Appendix K for
reference.

7.4 COBie Mapping

7.4.1 Since COBie worksheet acts as an information carrier between BIM
model and AM system, project information should be structured in a way
to enable an efficient identification of the location of an equipment and
understanding its relationship with other equipment. It is also
necessary to facilitate mapping with asset management structure and
hierarchy under ISO 55001.
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7.4.2

7.4.3

In accordance with ISO 55001, the assets in DSD facilities are arranged
in the following 5-level structure and hierarchy.

ISO 55001
_Asset Asset Entity COBie Sheets Example
hierarchy
- Ma On Shan 108
t
15t level Plant Name Facility SPS
Floor, Space,

2nd |evel Site / Area Inlet Chamber

Zone

Area / Main
3 level Equipment / | System Screen System
System Name

. . Component .
Main equipment / . ’ Mechanised Bar
th
47 level Sub equipment ?ttrlbute, Screen
ype
, Chain, rakes
th _ ’ )
5" level Sub-equipment | Assembly gripper

DSD defines some systems for the 3 level asset hierarchy in Appendix
I and their corresponding system hierarchies in Appendix M.

Some BIM software in the market support OmniClass codes.
OmniClass is useful for many applications, from organizing library
materials, product literature, and project information, to providing a
classification structure for electronic databases. It is intended to be the
means for organizing, sorting, and retrieving information and deriving
relational computer applications. In this connection, project data
mapping with OminClass codes will therefore be required to facilitate the
information exchange with existing AM system. Agreement should be
sought from O&M team on the correctness of data mapping.
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7.4.4 Products from OmniClass construction classification is applicable for
assets and could be mapped with the built-in library in BIM software.
The following examples illustrate the mapping for some typical assets of
DSD (not an exclusive list):-

Iltem Typical Asset OmniClass Code
23-39 21 13 23 Penstocks and Sluice
1. | Penstock G
ate
. 23-39 33 11 13 Chain-and-Rage Bar

2. | Mechanised Bar Screen Screens

3. | Gate Valve 23-27 31 25 Gate Valves

4. | Air Blower 23-33 31 13 Blowers

5. | Air Compressor 23-27 21 00 Compressors

6. | Boiler 23-33 11 00 Commercial Boilers

7 | Electric Chain Hoist 23-_23 17 27 13 13 Electric Trolley

Hoists

8. | Actuator 23-27 33 11 Electrical Valve Actuators
9. | Submersible Pump 23-27 17 00 Pumps

10. | Diesel Generator Set 23-35 11 15 11 Diesel Generator Sets
11. | LV Switchboard 23-35 31 29 Switchboards

12. | Transformer 23-35 13 00 Transformers

13. | Variable Speed Drive 23-27 35 00 Variable Speed Drives
14. | Axial Fan 23-33 31 19 11 Axial Fans

15. | Fire Extinguisher 23-29 25 19 Fire Extinguishers

16. | Lighting Fitting 23-35 47 00 Electrical Lighting

17 Electromagnetic 23-27 11 15 Flow Measuring

Flowmeter Instrument And Controls

18 | Ultrasonic Level Sensor | 23-27 11 21 23 Level Sensors

19 | Columns 23-13 35 11 13 11 Columns

20 | Beams 23-13 35 11 13 13 Beams

21 | Doors 23-17 11 00 Doors

22 | Windows 23-17 13 00 Windows

7.4.5 Project information particularly the asset information embedded in a BIM
model should be updated consistently throughout the course of a project
since the BIM model will not change visually in appearance if dimension-
related information is not amended.
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7.4.6 Due to the sheer number of information, it takes time to examine all

COBie worksheets. Project BIM team should perform regularly check
during the course of a project to verify the basic competence of a COBie
file. The following areas should be paid attention to:-

(a) avoid any missing entry in any yellow column since yellow columns
require filling of every entry; if unavailable, the entry should at least
be filled with n/a;

(b) floor(s) and space(s) that are not in use but export in the “Floor” and
“Space” worksheets;

(c) the number of component in the “Component” worksheet should tally
with the number of instances;

(d) check for any redundant entries in the “Attribute” worksheet;

(e) in “Type” worksheet, name column should be unique and
incorporated with the object name, category column should be
classified by OmniClass;

(f) in “Component” worksheet, the name column should be equal to the
DSD asset code, the space column should be mandatory and should
not be filled with n/a, it used to locate the element in the AM system);
and,;

(g) all required DSD attributes for AM system should be inputted in the
“Attribute” worksheet.
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7.5 COBie Export for Asset Management

7.5.1

7.5.2

Existing AM System (STOMMIS)

STOMMIS system serves to be a central information repository to
facilitate the retrieval, analysis, management and storage of operational
and maintenance information from various systems including
Computerized Maintenance & Management System (CMMS),
Laboratory Information Management System (LIMS), Supervisory
Control & Data Acquisition Systems (SCADA) repositories and
Government Financial and Management Information System (GFMIS).
Of the MMS packages in support of O&M activities, Avantis PRO and
Maximo are the major systems to initiate work orders for preventive and
corrective maintenance. The following lists the major MMS operation
and servers:

Regional Control Centre CMMS Server

Shatin

Shek Wu Hui

Yuen Long

Sham Tsang

Tai Po

Sai Kung Maximo

Wan Chai East

Siu Ho Wan

Stanley

Laboratory

Stonecutters Island

Data integration using COBie

For the avoidance of doubt, COBie should be adopted as a short term
measure for transferring information from BIM to AM / FM system.
While newer versions of CMMSs support the direct integration of BIM via
COBie data drop, older versions of CMMSs will require the use of
Application Programming Interface (API).
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API can be programmed and embedded in a BIM software to filter, map
and export the asset information. Alternatively, a BIM software can
export available asset information into a COBie file, APIs can then be
programmed to filter, map and export these asset information.
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9. Appendices
Appendix A - Acronyms and Abbreviations
Appendix B - District Code
Appendix C - Folder Structure
Appendix D - Feature Code
Appendix E - Model File Naming
Appendix F - Object File Naming and Object Sheet
Appendix G - DSD CAT CODE and DSD SUB-CAT CODE
Appendix H - Attribute Table and DSD Asset Code Naming
Appendix | - Space / Room Code and E&M System / Grid Code
Appendix J - LOD Specification
Appendix K - COBie Sample Worksheets
Appendix L - Model and Object Checklist

Appendix M - DSD System Hierarchy (For reference only)
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Appendix A

Acronyms and Abbreviations
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Appendix A: Acronyms and Abbreviations

AM Asset Management
API Application Programming Interface
ARCs Agent Responsible Codes
BCM Buildings Civil Maintenance
BIM Building Information Modelling
CAD Computer Aided Drafting
CDE Common Data Environment
CMMS Computerized Maintenance & Management System
COBie Construction Operations Building Information Exchange
CSWP Computer-Aided Drafting Standard for Works Projects
DEVB Development Bureau
DOPM Drawing Office Procedural Manual
DSD Drainage Services Department
E&M Electrical and Mechanical
E&MPD Electrical and Mechanical Projects Division
FM Facility Management
GFMIS Government Financial and Management Information System
HKCIC Hong Kong Construction Industry Council
HKPD Hong Kong Principal Datum
IFC Industry Foundation Class
ITMU Information Technology Management Unit
HATS Harbour Area Treatment Scheme
LIMS Laboratory Information Management System
LOD-I Level of Development — Information
DSD Appendix A - 1 Feb 2022
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LOD-G Level of Development — Geometry

O&M Operation and Maintenance

OmniClass OmniClass Construction Classification

SCADA Supervisory Control & Data Acquisition

STOMMIS Sewage Treatment Operation and Maintenance Management

Information System

STD1 Sewerage Treatment Division 1
STD2 Sewerage Treatment Division 2
T&C Testing and Commissioning
WIP Work-in-progress
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Appendix B
District Code
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District Code for Network

Location Responsible Division District Code

Hong Kong and | HK&ID Wi

Island W2

W3

W5

W6

E1

E2

E3

E5

L1

L2

L3

L5

Kowloon MSD K1

K2

K3

K4

K5

K6

K7

K8

K9

KTD

New Territories MND TK1

TK2

TK3

TK4

TKO

SK

MOS
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Location Responsible Division District Code

New Territories MND TM1

T™M2

TM5

YL2

YL3

YL4

SM4

N1

N2

N3

N4

SD

TP2

TP3

TP4
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District Code for Facility

Location Resp 9rl15|ble District District Code
Division

Hong Kong and STD2 Central & Western cw

Island STD2 Eastern E
STD2 Southern S
STD2 Wan Chai WC

Kowloon STD2 Kowloon City KC
STD2 Kwun Tong KT
STD2 Sham Shui Po SSP
STD2 Wong Tai Sin WTS
STD2 Yau Tsim Mong YTM

New Territories STD2 Islands I
STD2 Kwai Tsing KWT
STD1 North New Territories NNT
STD1 Sai Kung SK
STD1 Sha Tin ST
STD1 Tai Po TP
STD2 Tsuen Wan TW
STD1 Sham Tseng and Tuen Mun SmT_TM
STD1 Yuen Long and North West YL_NWNT

Territories
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Folder Structure

BIM Server Server Partition
DSD BIM Project

Central Server and
(Intranet ) Design

— Library

Operation
and

Maintainence

Asset Type

Facility

Network

Facility

Network

Station Name /

. .. - PD/ OM .
District Code Drainage — . Project Code
zrainage Registration No.

System
DC201309
SWHSTW — R PLRF()] —7— (Contract under
project stage)
— STKSTW —— WPl (i[iP]
— FLSPS sl  PD2017003
—  STSTW —— WPl (L)]
— MOSSPS —— W:DPORF(DY]
—  TPSTW PD2018001
== PD2018002
— TPSPS06 — W:DPORE{IDK]
— TPSPS07 —— WPl E{ih]s
— DE201401
—  HVUSSS —— W:OPOREDE]
— DE201402
Stormwater PD2018006 DC201801
Sewerage
DC201901
SWHSTW OM201901 — | LSIEIhEEy
Contract under
O&M stage)
— STKSTW
— FLSPS
— ST STSTW
TPSTW
— TKRO06
— TKRO7
(Exisitng District
L T e
under STD1/STD2)
DC201902
= Stormwater OM201902 Mty
Contract under
O&M stage)
Sewerage
— TP2 e
...... — (Maintainence
Contract under
O&M stage)
(Existing District

Code
under HK&ID /
MSD / MND!

Function

03_Shared

04_Publish

90_Others

== 03_Shared

04_Publish

= 90 Others

==l 03_Shared

04_Publish

90_Others

03_Shared

04_Publish

= 90 Others

Discipline .
Code / Status Model Files
Location
Code
To store project management information such as contract documents, cv yyyymmdd DC201309- DDS-C2-BRC_WB-CV-M3_N.rvt
project BIM Execution Plan, seed files / templates etc DC201309- DDS-C2-ABD_WB-CV-M3_N.rvt
— BEEEEE -
To store work-in-progress (WIP) model files and documents that have | Es
not been checked and verified by project BIM coordinators
— LA
To store model files / documents that have been checked and verified
by project BIM coordinators such that the model files are ready for =
sharing and collaboration
— Tender —— ......
To store all model files / documents generated from BIM process that
have been approved by project BIM manager - .
CVv — Contract — ,.....
To store all obsolete project information
...... —  As-built ——

To store all incoming files including but not limited to sketches,
drawings, images, 3D spatial data as well as reference materials

To store all information related to O&M such as testing &
commissioning (T&C) reports, catalogues, certificates and O&M manual

To store all other miscellaneous information which cannot be classified
under the above folders

To store work-in-progress (WIP) model files and documents that have
not been checked and verified by project BIM coordinators

To store project management information such as contract documents,
project BIM Execution Plan, seed files / templates etc

To store work-in-progress (WIP) model files and documents that have
not been checked and verified by project BIM coordinators

To store model files / documents that have been checked and verified
by project BIM coordinators such that the model files are ready for —
sharing and collaboration

To store all model files / documents generated from BIM process that
have been approved by project BIM manager

To store all obsolete project information

To store all incoming files including but not limited to sketches,
drawings, images, 3D spatial data as well as reference materials

To store all information related to O&M such as testing &
commissioning (T&C) reports, catalogues, certificates and O&M manual

To store all other miscellaneous information which cannot be classified
under the above folders

To store project management information such as contract documents,
project BIM Execution Plan, seed files / templates etc

To store work-in-progress (WIP) model files and documents that have
not been checked and verified by project BIM coordinators

To store model files / documents that have been checked and verified
by project BIM coordinators such that the model files are ready for
sharing and collaboration =

To store all model files / documents generated from BIM process that
have been approved by project BIM manager

To store all obsolete project information

To store all incoming files including but not limited to sketches,
drawings, images, 3D spatial data as well as reference materials

To store all information related to O&M such as testing &
commissioning (T&C) reports, catalogues, certificates and O&M manual

To store all other miscellaneous information which cannot be classified
under the above folders

To store project management information such as contract documents,
project BIM Execution Plan, seed files / templates etc

To store work-in-progress (WIP) model files and documents that have
not been checked and verified by project BIM coordinators

To store model files / documents that have been checked and verified
by project BIM coordinators such that the model files are ready for
sharing and collaboration

To store all model files / documents generated from BIM process that
have been approved by project BIM manager

To store all obsolete project information

To store all incoming files including but not limited to sketches,
drawings, images, 3D spatial data as well as reference materials

To store all information related to O&M such as testing &
commissioning (T&C) reports, catalogues, certificates and O&M manual

To store all other miscellaneous information which cannot be classified
under the above folders

01

02

18

Ccv

EL

ES

LA

Ccv

DE200701- DDE-L3-BRC_WB-EL-M3_N.rvt
DE200701- DDE-L3-ADB_WB-EL-M3_N.rvt

DC201505- DDD-T4-RM-FO-M3_N.rvt
DC201505- DDD-T4-RM-FO-M3_E.rvt

DC201505- DDD-L8-RM-FO-M3_N.rvt
DC201505- DDD-L8-RM-FO-M3_E.rvt

| Addendum

Contract

As-built

Originator

c
[}
Project Code §
=
=

No. of
Characters

Example 1
Example 2

Example 3

Harbour Area
Treatment
Scheme Division

Building Civil
Maintenance
Unit

Consultants
Management
Division

Drainage
Projects
Division

Electrical &
Mechanical
Projects Division

Hong Kong &
Islands Division

Land
Drainage
Division

Mainland
South
Division

Option Value

Mainland
North
Division

Project
Management
Division

Sewerage
Projects
Division

Engineering
Survey Unit

Sewage
Treatment
Division 1

Sewage
Treatment
Division 2

Other
Agent Codes
for Consultants/
Contractors

Naming Convention for Model files

Volume

Location 1

Location 2

Location Code

Rising Main

Utilities

Mutiple
Features

hyphen

Discipline

l Architectural
l Building
Services

l Control and

Instrumentation
I Civil
I Electrical
l Engineering
Survey

LA Landscape
l Mechanical
. Structural
SD Stormwater
FO Sewerage

7z Muti-disciplines

Characteristic

1
M3_E
M3_N

M3_M

Seed File
/ Template File

Proposed Works

l

N

l Temporary Works
I Existing Features
A

l

As-built

Extension

1 3to4

Autodesk
Revit

Autodesk
Navisworks

Bentley
Microstation
/ AECOsim

/
OpenRoads
Desianer

Bentley
Navigator

Autodesk
AutoCAD
/ Civil 3D

Fuzor

Microsoft
Windows
Media
Video

Hypertext
Markup
Language
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Feature Code
Feature Code
Activated Sludge Pumping Station ASPS
Administration Building AB
Aerobic Tank AET
Anaerobic Tank ANT
Anoxic Tank AXT
Bioreactor BRC
Box Culvert BOC
Car Park CAP
Channel CHL
Chemical Enhanced Primary Treatment Works CEPT
Chemical Waste Store CWS
Coarse Screen Facility CSF
Detritor DTR
Drainage Tunnel DUN
Dry Weather Flow Interceptor DWFI
Effluent Pumping Station EPS
Engineering Survey Products ESP
Final Sedimentation Tank FST
Fine Screen Facility FSF
Grit Trap Facility GTF
Inlet Pumping Station IPS
Maintenance Access MAS
Major Secondary Treatment Works MAST
Minor Secondary Treatment Works MIST
Miscellaneous MIS
Moving Bed Biofilm Reactor MBBR
Multiple Features Z
Non-specific location XX
NullahNULPipe Bridge PPB
Preliminary / Screening Treatment Works PSTW
Primary Sedimentation Tank PST
Primary Treatment Works PTW
Pump House PUH
Reverse Osmosis Facility ROF
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Rising Main RM
Secondary Sedimentation Tank SST
Sewage Pumping Station SPS
Sewage Tunnel SUN
Sludge Consolidation Tank SCT
Sludge Dewatering House SDH
Sludge Digester SDR
Sludge Pumping Station SLPS
Sludge Thickening House STH
Solar PV Farm SPV
Storage Area SAA
Storage Tank STT
Stormwater Pumping Station SmPS
Submarine Outfall SBO
Terrain TER
Tertiary Treatment Works TTW
Transformer Room TMR
Trickling Filter TFR
Utilities uus
UV disinfection facility UVF
Water Rehabilitation System WRS
Water Sampling House WSH
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Example 1:
Project Originator Volume/ Location/ | Discipline | Characteristic
Code System Sub-location
DC201309 DDS c2 BRC_WB Y74 M3_N
Remarks:

File Name - DC201309- DDS-C2-BRC_WB-ZZ-M3_N.rvt

DC201309 - The model file is prepared under Contract No. DC/2013/09 - Advance Works for
Shek Wu Hui Sewage Treatment Works - Further Expansion Phase 1A and
Sewerage Works at Ping Che Road

DDS - The model file is prepared by Sewerage Projects Division

C2 - The model file indicate specific geospatial zone or volume C2

BRC - The model file is about bioreactor

WB - The model file covers the whole feature

ZZ - The model file is related to multi-disciplines

MS3 - The model type is 3D model

N — The model file belongs to proposed works

Image of model file —
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Example 2a:
Project Originator Volume/ Location/ | Discipline | Characteristic
Code System Sub-location
DC200616 DDS c2 SPS_WB CVv M3_N
Remarks:

File Name - DC201309- DDS-C2-SPS_WB-CV-M3_N.rvt

DC200616 - The model file is prepared under Contract No. DC/2006/16 - Improvement Works
for Ma On Shan Area 108 Sewage Pumping Station and Sewerage along Che
Kung Miu Road, Shatin

DDS - The model file is prepared by Sewerage Projects Division

C2 - The model file indicate specific geospatial zone or volume C2

SPS - The model file is about Sewage Pumping Station

WB - The model file covers the whole feature

CV - The model file is related to civil discipline

M3 - The model type is 3D model

N — The model file belongs to proposed works

Image of model file —
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Example 2b:
Project Originator Volume/ Location/ | Discipline | Characteristic
Code System Sub-location
DE200701 DDE L3 SPS_WB ME M3_N
Remarks:

File Name - DE200701- DDE-C2-SPS_WB-ME-M3_N.rvt

DDE - The model file is prepared by Electrical and Mechanical Projects Division

DE200701 - The model file is prepared under Contract No. DE/2007/01 - Supply and Installation
of Electrical and Mechanical Equipment for Ma On Shan Area 108 Sewage

Pumping Station and Ma On Shan Sewage Pumping Station

L3 - The model file indicate specific geospatial zone or volume L3
SPS - The model file is about Sewage Pumping Station

WB - The model file covers the whole building

ME - The model file is related to mechanical discipline
M3 - The model type is 3D model
N — The model file belongs to proposed works

Image of model file —
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Example 2c:
Project Originator Volume/ Location/ | Discipline | Characteristic
Code System Sub-location
DE200701 DDE L3 SPS_WB EL M3_N
Remarks:

File Name - DE200701- DDE-L3-SPS_WB-EL-M3_N.rvt

DE200701 - The model file is prepared under Contract No. DE/2007/01 - Supply and Installation
of Electrical and Mechanical Equipment for Ma On Shan Area 108 Sewage
Pumping Station and Ma On Shan Sewage Pumping Station

DDE - The model file is prepared by Electrical and Mechanical Projects Division
L3 - The model file indicate specific geospatial zone or volume L3
SPS - The model file is about Sewage Pumping Station

WB - The model file covers the whole building

EL - The model file is related to electrical discipline

M3 - The model type is 3D model
N — The model file belongs to proposed works

Image of model file —

DSD
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Example 2d:
Project Originator Volume/ Location/ | Discipline | Characteristic
Code System Sub-location
DE200701 DDE L3 SPS_WB BS M3_N
Remarks:

File Name - DE200701- DDE-L3-SPS_WB-BS-M3_N.rvt

DE200701 - The model file is prepared under Contract No. DE/2007/01 - Supply and Installation
of Electrical and Mechanical Equipment for Ma On Shan Area 108 Sewage
Pumping Station and Ma On Shan Sewage Pumping Station

DDE - The model file is prepared by Electrical and Mechanical Projects Division

L3 - The model file indicate specific geospatial zone or volume L3
SPS - The model file is about Sewage Pumping Station

WB - The model file covers the whole building
BS - The model file is related to building services discipline
M3 - The model type is 3D model
N — The model file belongs to proposed works

Image of model file —
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Example 2e:
Project Originator Volume/ Location/ | Discipline | Characteristic
Code System Sub-location
DE200701 DDE L3 SPS_WB Cl M3_N
Remarks:
File Name - DE200701- DDE-L3-SPS_WB-CI-M3_N.rvt Image of model file —

DE200701 - The model file is prepared under Contract No. DE/2007/01 - Supply and Installation
of Electrical and Mechanical Equipment for Ma On Shan Area 108 Sewage
Pumping Station and Ma On Shan Sewage Pumping Station

DDE - The model file is prepared by Electrical and Mechanical Projects Division ‘ ’ H

L3 - The model file indicate specific geospatial zone or volume L3 H

SPS - The model file is about Sewage Pumping Station

WB - The model file covers the whole building

Cl - The model file is related to control and instrumentation discipline ‘

M3 - The model type is 3D model

N — The model file belongs to proposed works
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Example 2f:
Project Originator Volume/ Location/ | Discipline | Characteristic
Code System Sub-location
DC200616 DDS T4 SPS_WB ZZ M3_A
Remarks:

File Name - DC200616- DDS-T4-SPS_WB-CI-M3_N.rvt

DE200701 - The model file is prepared under Contract No. DE/2007/01 - Supply and Installation
of Electrical and Mechanical Equipment for Ma On Shan Area 108 Sewage
Pumping Station and Ma On Shan Sewage Pumping Station

DDE - The model file is prepared by Electrical and Mechanical Projects Division

T4 - The model file indicate specific geospatial zone or volume T4

SPS - The model file is about Sewage Pumping Station

WB - The model file covers the whole building

ZZ - The model file is related to building services, civil, control and instrumentation, electrical,

mechanical and structural discipline
M3 - The model type is 3D model
A — The model file belongs to As-built works

Image of model file —

DSD
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Feb 2022
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