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A Study on the Feasibility of COBie to the Wastewater
Treatment Plant

ABSTRACT

With the introduction of COBie (Construction Operation Building Exchange) in BIM technology enabling an automatic transfer of
design and construction information to operation and management (O&M) phase, the BIM centric O&M management system
development process has been tested on the subject of architectural types of building. However, for now, there is a need to investigate
the technical feasibility of COBie application to civil structures including industrial facilities. This study takes both “O&M Guideline
for Public Wastewater Treatment Plant” and a real wastewater treatment plant into account for the purpose, in which the latter is
intended to supplement the result of the first. The findings are three-folds: (1) COBie, as an asset modeling, is not sufficient enough to
encompass commissioning data, (2) more relevant IFC development and family library build-up useful to modeling wastewater
treatment plant is imperative, and (3) well-planned coordination and organization of COBie data-set in line with O&M practice will
enhance the feasibility of the COBie in industrial facilities. The result could be used for a basis study for COBie application, particularly
in industrial facilities.
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Table 1. Analysis of Overseas BIM Use Cases for Water Treatment Plant
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Fig. 4. Information Requirements of Public Wastewater Treatment Plant Operation and Management Guideline
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Table 2. Information Requirements of KMS
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General
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Management 2 plinaty
Salary Class Management
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Year-end Tax Adjustment
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Budget Budget Allocation
Management Budget Movement
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Resolution Management
Accounting Settlement of Accounts Management
Management Data Validation
Tax Invoice
Basic Code Management
Cost .
o8 Transfer, Present Condition Management
Management
Cost Price(Ministry of Environment)
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BSC Dat: - -
ata BSC Data Creation(Budget, Cost Price)
Management
BSC Data Creation(Personnel, Salary Information)
Facility Management Register
Facili o -
Mana:glelrtnyent Facility Management Condition
Drawing Management
Input and Output of Asset Information
Asset Invento
Management ventory
Standard Information Management
Receipt and Disbursements Management
Materials Receipt and Disbursements Condition
Management Inventory Management
Standard Information Management
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Table 3. Comparison Between Public Wastewater Treatment Management Information Requirements and COBie Data (continue)

)3 -

o2

&

. . RAM COBie .
Maintenance Area of Public Wastewaater ver2.4 IFC-related Lists Remark Accor
O&M Guideline Design | Procure. | Constr. | Commis. | Operat. Work.sl.lee " (Example) dance
Name, Location, Area, Capacity, o .
1/0 Quality, Method, Sewer, 0 ° Facility, Ifcllicusl]i(tiemg Add(:;, l\?]iir(l/o L
Flow of disposal zone Document s .
X . IfcDistributionFlowElement Quality)
area/population/design
Flow Chart, Facility, Lo . .
Facility Floor Plan [ Document IfcDistributionSystem Link a Drawing S
Sewerage facilities floor plan, Facility, . . .
General City planning plan [ Document IfcSite Link a Drawing S
o s IfcActorRole
Organiiitrf: écolr?tl;/;tsmn of © [ ] Contact IfcPerson n/a S, C
? TfcAddress
Operation, Inspection, Repair, © °® Document IfcTask s.C
Water quality Link 2 FMS ’
- - ink a
Emergency managing, Malignant (D) @ | Impact, Issue IfcEvent S,C
wastewater inflowing managing > ?
Basis Specification, Standard ([ J Cozqiylz)ient Iﬁf{,(;?)l:l:t Ad?b? g:;?gfr‘lleld L
Company Name, Phone Number, ° Contact, IfcOrganization w/a S
etc. Type IfcTelecomAddress
. . Type, IfcFeatureElement Major Equip.
Detailed Spec., Function © o Component IfcElementComponent Specification L
Operation Procedure, Method, © PY System, I fif];(?(}:/ jt?:éﬁ;?gn Add aField, Link LC
Flow System Assembly S ? a Document ?
IfcDistributionSystem
Wastewater/ - -
Sludge Operational regu.lauon.s depend ° Document wa
on commis resilt
Treatment - y S
Facility Operational countermeasures a
0&M about disposal facility at initial [ DOFSZ[::m’ n/a
time
'R.e.latlon with surrounding Connection, IfcConnect..Geometry  |IFC, Add a Field,
facilities, Reason of problem and [ ] R . L,C
. Impact, Issue IfcActionRequest Link Document
preparation methods
Alternative machine and spare . .
part at incurring a breakdown © [ Spare IfcProjectOrder Add a Field L
Cycle, Method of repair and IfcWorkPlan
inspection, Correction frequency © [ J Job, Spare IfcWorkSchedule Link a FMS C
and replace machinery IfcDuration
Design plan and system . .
explanation about power Type, Ichlect.r ICA.pp liance Add a data field
.. . (] Component, IfcElectricDistr..Board . L
receiving, Changing and . for design
distribution faciliti System IfcElectricGenerator
Electric 1stribution facilities
Equipment Ordinary well-informed IfcDocu..Information
O&M suggestions, Safety regulations © ® | Impact, Issue IfcActionRequest
Corrective measure such as . IFC, AddaField| L,C
.. . Impact, Issue, IfcDocu..Information
receiving and stopping a power © [ Job IfcActionRequest
and daily checking element
Composition about eqip. for
receiving and distributing power, ° Type, IfcElectricAppliance Family build-up, LC
Circuit Breaker, and operating Component IfcFeatureElement Add Property ’
characteristics
Electric
. . e . Type, IfcLamp
Equipment | Instruction of Utilization Equip., p
0&M Heater, Light, Fire Alarm, etc. ® CO;; ls) z::im’ Ilff:SAyl :tl;:r:”n Link FMS S
Ordinary checking, regular Job, IfcTask
checking, list of needs and tips at © [ ) Document, IfcEvent Link FMS C
special inspections Issue IfcDocumentInformation
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. . RAM COBie .
Maintenance Area of Public Wastewaater ver2.4 IFC-related Lists Remark Accor
O&M Guideline Design | Procure. | Constr. | Commis. | Operat. Work.sl.lee 4 (Example) dance
Instruction of Controller, ° Component, IfcController C
Monitor, Automate System System IfcUnitaryControlElement
Ordinary well-informed ) @ | Document | e pocumentinformation | Link FMS C
suggestions, Safety regulations Issue
Checking standard, Repair and
Instrument checking know-how for 0 ° Document, IfcFlowlnstrument . LC
Equipment | instru.(densitometer, water gage, Job, Issue | IfcDocumentInformation .Add an Equip. >
0&M etc) item in [FC &
o ehecking knowch Link FMS
Repairand ¢ cecxing know-tlow © [ J Document, IfcDocumentInformation L,C
for controller in a computer Job, Issue
TMS (Tele Monitoring System) Component Install a TMS
outline, Repair/Inspection [ ) System Jot; n/a before Operation L,C
method Y ? pe
Status of combined and split type ° Component, [fePineSeament L
sewer System peses
Leakage management plan for
sewer, Priorities of sewer @® | Job, Impact IfcPipeFitting COBie C
maintenance Expansion or
. . . Link a FMS
.Techn.lcal diagnostics and [ J Job, IfcDocumentInformation C
inspection plan about sewer Document
Sewer S — - od
0&M creen equip., Operation methos .
(Sewer, Relay for sand remover, Prevention of [ ) D(;;u;z:?t, IfcActionRequest Ag:srilnEﬁF%p : L,C
Pump, etc.) precipitation
Structure of relay pump, Method Document
of operation control, Maintenance © [ Tob ? IfcPump L,C
and inspection
Prevention for water hammering Impact
and impact, Checking whether ° Docup;neI;t IfcActionRequest Link FMS C
water level switch Issue > IfeSwitchingDevice
instrumentations works

ARE Q2 4 784 S, - gH d=e omjit) COBie
G AIAEE ARl A =] e ARIF 23k & =
HINEZS ASKeF Aolu, ¥ IFCE IFC ver.4ol] E3teo]
e IFCE 2u)dith

B3 A= A 7R 2 RSl TEE(S, Satisfactory), #|SHL,
Limited), ¢3A|(C, Connection)Z A+&-3Fick vk 212 W s
AR7} COBie 24904 A&3k YA &+ IFC7} IFC ver.
4o 2RISR S, A B IFCY ey}t SV 71 &0
Q3 A9+ L, 18)al COBie 2.41} IFC ver. 404 =&
IFC7} A=A ol T A7 HR-=ofok SAL 21824l
ZHlox] Mol A7t 87EE F5L CE A3rh

37} 27 S2 WE S dA) BIM BdeS 5ol f
2] T4 vlolEle] J7 2 A ol BAV} gltke RS
oufgit). o E9, 7[EAR] X7 U] slAlEE, 2
A AEEHEE Facility, Document $JIAE2] s F=0j

= S ARgste] ARSI C E s e oA
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Table 4. Comparison Between KMS Facility Management Data

%

e,

F317] YA Zadt s YA E(Sheet), D=(Column),
'5‘H% gz} qu ¢ F71F g} 9= Z=(User Defined),
7 & HojErh

dE &9, "]@%%‘3]9] APIEHL Facility $JZAE2] Name
ARSEPA Ha1, o]= IfcLabelol] E3HEo] v} & tjE
"ﬂ% 2] e] FEEA HEFTS Attribute §TAE
AcquisitionQuantity (7}3)& F7I8laL o]& IfcQuantityCount
¢} SIAEPH & Ao = ATk o]#dk KMS$} COBie, IFC2}F
o] Wiy Ave AlsHEE, A IFC 40 W73k KMSUle] 8791
FES Uitk X3 5 9= AAE AFSiaL 3l vhA COBied|
Al 878K o] Wigo] AlgkEo]o|x] User DefinedE &2H
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Table 5. Comparison Between KMS Land Information and COBie

Requirement and COBie Data Data
Facility COBie Mapping Asset COBie Mapping
Heading Sheet Column User Defined IFC Heading Sheet Column  |User Defined IFC
Number Attribute - FacilityNumber n/a Asset Code | Component | Assetldentifier - Ifcldentifier
Management . Management Acquisition Date| Attribute - Acquisition IfcDate
Number Attribute Number wa q Date
Name Facility Name - IfcLabel ACqUiSi.ﬁO“ Attribute ; ACqUiSi.ﬁO“ IfeQuantityArea
- Quantity Quantity
Category Facility Category - IfcText
Acquisition Unit . Acquisition
Address Attribute - FacilityAddress | IfcAddress q . Attribute - q, . IfcCostValue
Price UnitPrice
Manage. . . . . . .
Authorit Contact | GivenName - IfcActor Aquisition Price | Attribute - AquisitionPrice| IfcCostValue
uthority
- Unit Attribute - Unit IfcAreaMeasure
Owner Contact | GivenName - IfcActor
Expected . .
i . Type ExpectedLife - IfcDuration
Corr]l);;l ::lon Attribute - CompletionDate IfcDate Life P P
Manufacturer | Attribute | Manufacturer IfcElement
Warranty Attribute Warranty IfcDate i i
Expiration Date ExpirationDate Site Attribute n/a
Design Period | Attribute - DesignPeriod | IfcTimePeriod Grade Type Grade - IfcLabel
Designer Contact | GivenName - IfcActor L(é:actllon Attribute - LocationCode IfcLabel
ode
Construction . Construction . . - —
. Attribute - . IfcTimePeriod Remarks Attribute Description IfcText
Period Period
Constructor Contact | GivenName - IfcActor Ovwner Attribute - Owner TfeActorSelect
Total Cost Attribute - TotalCost IfcCostValue Use Attribute . Use [fcElement
Supervision . Supervison . . Site Type Attribute - SiteType n/a
Period Atribute B Period TicTimePeriod Registration Registration
Dat Attribute - Dat IfcSite
Supervisor Contact | GivenName - IfcActor ate ate
Owner Contact | GivenName - IfcActor Registration Attribute - Registration IfcSite
Number Number
Superviser Contact | GivenName - ffeActor Site Description | Attribute - SiteDescription n/a
Project Name | Facility | ProjectName - IfcProject Official A OfficialLand feCostVal
Reporting Date | Facility | CreatedOn - IfcDate Land Value ribute - Value clLostvalue
Drafter Facility | CreatedBy - IfcActor Site Location | Attribute - SiteLocation IfcLabel
Remarks Facility | Description - IfcText Site Number | Attribute - SiteNumber IfcText

Vol.34 No.1 February 2014 281



COBic 7|4t al4=A2]A]4

Table 6. Comparison Between KMS Structures and COBie Data

Asset COBie Mapping
Heading Sheet Column  |User Defined IFC
Asset Code | Component | Assetldentifier - IfcIdentifier
Acquisition Date| Attribute - Acquisition IfcDate
Date
Acquisi.tion Attribute ) Acquisi.tion IfcQuantity
Quantity Quantity Count
Acqu1snt.1on Unit Attribute - Acq}nsn?on IfcCostValue
Price UnitPrice
Aquisition Price | Attribute - AquisitionPrice| IfcCostValue
Current Value | Attribute - CurrentValue | IfcCostValue
Expected Life Type ExpectedLife - IfcElement
Manufacturer Type Manufacturer - IfcElement
Grade Type Grade - IfcLabel
Location Code | Attribute - LocationCode IfcLabel
Remarks Component| Description - IfcText
Amount Attribute - Amount HfeQuantity
Count
Measure Attribute - Measure IfeCount
Measure
Size Type Size - IfcElementType
Category Type Category - IfcElementType
. . IfcMaterial
Material Type Material Definition
Address Attribute - Address IfcAddress
2 Tables 4~ 7o ANk W W} &4 712 e
COBie 2Rtdls 288 & 9ls o= At
528
S BEAfArE e g, B S]] wisl 2 3 ARl
digh H4lo] REain AS) bRl Brska Akels
Zy) Ag5H) Rahu Qe Agolth we sheelsh A

X

T8 5

H
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vl
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ZgshL glof A
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AV AR Ba A
Theo 2 35 FEEAN £

S sl
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= 53 22150
1 2 24 5

RS FA8kaL BIM 7t fARAEE 91 a7l A
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1 S&5krAE
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Table 7. Comparison Between KMS Mechanical Product and

COBie Data
Asset COBie Mapping
Heading Sheet Column  |User Defined IFC
Asset Code | Component | Assetldentifier - IfcIdentifier
Acquisition Date| Attribute - AcquisitionDate IfcDate
Acqu131.t10n Attribute ) AcquI.tlon IfcQuantity
Quantity Quantity Count
Acquisition Unit . Acquisition
. Attribute - . IfcCostValue
Price UnitPrice
AQuisiti Acquisiti
qun.smon Attribute - cquTsmon IfcCostValue
Price Price
Current Value | Attribute - RemainingPrice| IfcCostValue
Expected Life Type ExpectedLife - IfcElement
Manufacturer Type Manufacturer - IfcElement
Grade Type Grade - IfcLabel
Location Attribute - LocationCode IfcLabel
Code
Remarks Component | Description - IfcText
Installation IfcSpatial
Place Component Space ) Element
Amount Attribute - Amount lchlerr}ent
Quantity
Name Component Name - IfcLabel
Measure Attribute - Measure tfeCount
Measure
Type Attribute - Type IfcElementType
Size Type Size - IfcElement
Use Attribute - Use IfcElement
Model Number Type  |ModelNumber - IfcLabel
g, FAREE vs < o AN aTgE
P52 Fig. 49} ok fA1dE] 845 AQdF te] 84
@A 8L 719 TFsd ARG W vF ohdel BIM
welge] Brhs G50l
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