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The piping construction project in‘anoil refinery is complex and involves
many contractors and suppliers. The traditional information systems for construction
management focus an r.‘nﬂﬂas of the project and may omit the integrated view of
information flow ameng various contractors. This paper proposes management of the
piping construction ﬁmglaet in refinery 'li.lsi,ng a supply chain framework and illustrates
an application in a e‘ésa‘étﬁdy. The research invelves analyzing data of the entire
piping construction process -'ﬁhich shdwé'.: that the project delay may have arisen
from the inconsistency between the pipi&pml production and the actual installation
demand at the cnnstructpn site Eecauéég}js problem emerges from unsystematic
business process and lack of carnmunigghaﬂ between business partners, the new
business process model USNg a supply*’iﬁﬁﬁh‘ framewark is proposed. The study
also describes delaiis-of how to-modify the-key business processes, such as the
pipe spool request @nd receipt and the pipe spool prodiiction. Under assumptions of
the improved processes, the project cost and time may decrease by 15 million baht
and 27 days respectively, Finally, .this. research.illustrates a straightforward
application of the' new'-eonstruction ‘precesses “Using commercial supply chain

infarmationsystems available-in.the market,
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Process Group Initiating Planning Executing Controlling Closing
Knowledge Area
Project Integration - Project Plan - Project Plan - Integrated
Management Development Execution Change Control
Project Scope Management | - Initiation -Scope Planning - Scope Verification
-Scope Definition - Scope Change Control
Project Time Management -Activity Definition -Schedule Control
-Activity Sequencing
-Activity Duration
Estimating
-Schedule Development
Project Cost Management - Resource Planning - Cost Control
- Cost Estimating
- Cost Budgeting
Project Quality Management - Quality Planning - Quality - Quality Control
Assurance
Project Human Resource - Organizational Planning - Team

Management - Staff Acquisition Development
Project Communication - Communication Planning | - Information - Performance Reporting | - Administrative
Management Distribution Closure
Project Risk Management - Risk Management - Risk Monitoring
Planning and Control
- Risk Identification
- Risk Management
Planning
- Risk Identification
- Qualitative Risk Analysis
- Quantitative Risk
Analysis
- Risk Response Planning
Project Procurement - Procurement Planning - Solicitation - Contract
Management - Solicitation Planning - Source Closeout
Selection
- Contract

Administrative
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o
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2.1.4 §2UUYIAlSINAUUINY

NUNBYAAMNITH NUNEDITTUUNT R Iany R uluugnaunssu g
, , 5 L 5 e = ! = - = T
| uvietin vietdi vive vielewn Tuenaiunasun gy uazaw [8] sruuviedll3ldlu
nnsdanuaagluas nNuiellaannuie lunszuaunislssnausavianantIulALAY
49( I o a U dl Qi % 1 ] al
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A& UENUANENA19Y (Diameter Bore: DB) Nidanlauaaiasa lunnssmsagaieiuimion

Wiatiuinlae nsmeaageslaglunnang (Non- Destructive Testing: NDT) [9] iiluagnng

'
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wnlinudeunniesla vsedeunnsesinuey ludneusaeaniuld Aaanisoiiduanuay
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W Wluseldnudng 33n1smsaaeuineliinanefieg faaiuvanads wintiasldiu
unsuanedasse lUiAe 38190180 1nAe39EA (Radiographic Testing: RT) A8Raulinan
(Magnetic Particle Testing: MT) 3%1%@5uﬁmmmﬁ@@@ (Ultrasonic Testing: UT) 381
WNeTNUNIN (Liquid Penetrant Testing: PT) 8nszuaw@ma (Eddy current testing: ET) 38

ATAAaLA8A8MT (Visual optical testing) Wlupiu
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2.2.1 IUILAIUNITAANITIATINITNARSS
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FneuznnLIvnslATen s AR 1N aNmLdaded L Wudvans AT ALY
Tasennssinagifinaonulisie iiesaeen126n i uauduneutenisiney lagsnas
Wansaunusueneananiuugdin FnenisnnaBvnslAsann I g i auLLiiA 1T
Lm'qLmﬂ%@wLwi@zmifmmmmﬁﬂi@@ﬂmﬂﬁu@ﬂwimmLﬁ'm N iAntleyulscdnsnan
ANGTYLAE Wang  [10] datauauuanigui lalnessuun1su3misuuuysnig Gx
1sznaumae) mmqm@mﬁm (Organization Integration) 1704NN1TNTELAUNIT (Process
Integration) uazystuIN1340yA  (Information Integration) atinglsfinnIsLzuIslAsenIs
TmﬂﬁqiﬂiﬂLmmiﬁ’tﬁuﬁqsﬁmmqﬁmm?ﬂﬁ*uﬂa;qﬁmm Kumamoto [11] R9L@UAN13ALAN
nazuaunanieai LD fudgna1unasy (Industrial Management-Oriented) Fae st

Nadsz@nsnnlunisdiulseimuinisusnslasanasldna

2.2.2 nuisamunsissansldldadniulununasdi

nnsdnnsldeiniupenisdania@inagng lwnasiaaendnawarAauTan Tudou

Q

o

LAz AUAIANTAANEAAUITANALHIUNIZTLIUNIINAR AuDgNAWTadL3InATUugAYing
atelANANTUEIUAUNNsdinudeya [12,13] Inadauesfilsznauudnme syuunng
Ususdaya (Information System ‘Management) fA9LEMNNIUTARAENNAENT (Strategic
Material Management) kazn18u3u1sANANN U 91N (Managing Supply Chain
Relationships) Liu 4azAne [14] HlAuayNNadtasuniLAgIsfinegniun1suinisnu
TAsenIsuLILYsWINIg (Project. integration | Management) wazlgguniuanunessig
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o o dal 1 1 1% dlz’ dld o ¥ 1% £ °
nanFuingIuresldgniuunes¥ s uazlguiugiundacudnduseudly Wgni
aanunanlae Vrijhoef wazanie [15]  lAagtuuamaldginiuluinunea¥isaineuids
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] v i . ' v Ao | 0% N a
nia@¥19(Construction Site) 2) n1syjuiulinTdainiu 3) nesjaiunisdeniufianssuann

wiheuneadehldeldeiniu 4) nssfaiunisdanisuuuysannisaasidglniuuaz i
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Chain and Critical Chain Management Concepts: CSCM) wazuannisLsnnsaanuly
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o ! rai & ! 1% 1% dl ¥ o 1 =K di dl
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£ ' o a [ A rdl 14 o a
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Spool request list to

production team

‘ Actual demand

Spool release from storage

area, final Inspection

Note;
NDT (Non Destructive Testing): Welding inspection as

per requirement visual inspection UT, PT, RT etc.

T

Packing and loading on
transport

Site condition available No Send to temporary
for install? stock yard

% Yes
Material delivery to site

Area confirm

Material incoming

inspection
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Pipe spool must be at
order & record site 1 day in advance of
N — erection date and
checked properly

Fit-up, tack weld
bolting & alignment

Fit-up inspection
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Rewark
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Final welding

Rework

PWHT }—>{ NOT

Support installation and

alignment
Line check and punch
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Test pack preparation

Next process for
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Pipe spool request and receipt (current process)

Installation ) Transportation Fabrication Storage area
Main contractor .
subcontractors subcontractors subcontractors sections
Request start l . Check & find
lot i | Check & find spool
Check & approve s
request list
e
Highlight request No
spool on piping Yes
drawing \ Yes
Issue request list
Final inspect
to shop & Moweie
storage area .
Prepare request priority
spool list L
Production
Finish
Final inspect

Send'to

No

temporary.

!

Site condlition
available for
installed?

storage yard

A

Arrange

schedule

v

Packing &

Loading

Prepare & issue
gate entrance

permit

Install

Incoming Inspect

Deliver to site

]

Response to

main contractor

Response to

main contractor

317 5.1 nezuaunsFesaauas 1FFuTueuviatugl (Pipe spool request and receipt)



Pipe spool request and receipt (new process)

Installation i Transportation Fabrication Storage Area
Main contractor )
subcontractors subcontractors subcontractors sections
Request start i # ‘
lot i Check & find
Approve request list el e eppee! spool (E)
D
©) (J
Check (H,A) & Final inspect
select (A) spool heck location Storage Move to
(D,E) Priority (C)
v Fabrication
Production
Print request (B.C.D)
spool list (G) Issued Request L
e listto Shop (G)
Finish
Final inspect

,

Arrange transport
schedule (F)

Prepare & issue

gate entrance

permit (H,F)

Packing &

loading

A

Deliver to site

liQ Note: Piping construction module

A: Engineering planning and design

B: Material requirement planning

Incoming Inspect C: Pipe spool production planning

D: Pipe spool production scheduling

A 4

E: Storage area management
Install F: Transport planning

G: Pipe spool demand

H: Pipe spool installation scheduling

317 5.2 nezununsfesvauaslfuiusuviaaugll (Pipe spool request and receipt)

naan1sLiusa
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5.1.2 NFEUIUNSHARTUIIUNRTUSU (Pipe spool production)
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Pipe spool production (current process)

) Engineering
Material purchaser )
section

Fabrication

subcontractors

QC section

Storage area

section

Start lot i

Assign

subcontractor

scope of work

!

Plan and prepare

to fabrication

y

Material take off

Request material

Prepare requisition
for PO

|

Material deliver to

shop

Note:

NDT: Non Destructive Testing
PWHT: Post Weld Heat Treatment

'
Issue piping
Check material in drawing
warehouse
Yes
Available ?
No

I

Cut fit-up welding

Eiepa\r

A

Sand blast

v

Request
NOT

Perform
PWHT

4

Completed

pipe spool

Complete pipe

spool lay down at

storage

917 5.3 nezuauNINAATWIWIaTUgL (Pipe Spool Production)



Pipe spool production (new process)

Fabrication Storage area
Material purchaser | Engineering section QC section )
subcontractors section

Start lot i j

Plan and prepare

material take off (A) to fabrication (C)

|
—4

. Assign subcontractor
scope of work and

Check materials piping

®) drawing(A,G,H)
>
A
Yes
Available ? Cut fit-up
welding(D)
No
Prepare requisition ‘ .
for PO (B)
Request
NDT (D)
i E
Material deliver to

shop (F)

Perform

Sand blast (D) PWHT
(D)

-

Note: Piping construction module
: Engineering planning and design

>

@

: Material requirement planning

: Pipe spool production planning Paint (D)

: Pipe spool production scheduling

m O O

: Storage area management

Transport planning

Complete pipe
: Pipe spool demand Completed

spool lay down at

I e m

: Pipe spool installation scheduling pipe spool

storage (E,F)

917 5.4 nezuauNINAATWIUIaTUgL (Pipe spool production) HAIN915ULgs
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Piping Cons supply chain model

i2 (RHYTHM)

Module / Function

Engineering

Procurement

Production Storage

Distribution

Site Construction

Engineering
Planning &
Design

Material
Requirement
Planning

Pipe Spool [Pipe Spool |Storage Area
Production |Production |Management
Planning Scheduling

Transportation
Planning

Pipe Spool
Demand

Pipe Spool
Installation
Scheduling

Score

Advanced Planning

Data integration

Demand Planning

Distribution Planning

[N

Manufacturing planning

Order promising

Transportation Planning

Supply Chain planning and Optimization

Messaging

Total

p99LfFaLLNga RockPort Trade Systems ((RockBlocks)

Piping Cons supply chain model

RockPort Trade Systems (RockBloC

Maodule / Function

Engineering

Procurement

Production Storage

Distribution

Site Construction

Engineering
Planning &
Design

Material
Requirement
Planning

Pipe Spool |Pipe Spool |Storage Area
Production  |Production  [Management
Planning Scheduling

Transportation
Planning

Pipe Spool
Demand

Pipe Spool
Installation
Scheduling

Score

Network modelling & optimization

Decision Support

Transportation purchasing & bidding

Production development/ sourcing

N

Transportation planning

Vihicle routing & scheduling

Transportation management system

Sale/purchase order

What-if scenario analysis

order processing

freight rate mtce & audit

finance/sales performance

€8
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Piping Cons supply chain model Module / Function
Engineering |Procurement Production Storage Distribution |Site Construction
Engineering Material Pipe Spool |Pipe Spool |Storage Area |Transportation |Pipe Spool [Pipe Spool Score
Planning & |Requirement Production |Production |Management |Planning Demand Installation
Manugistics Design Planning Planning Scheduling Scheduling
Transportation analysis /
Traffic routing & scheduling
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FI Financial Accounting

CO Controlling

AM Fixed Assets Management

SD Sale & Distribution

MM Material Management

PP Production Planning

QM Quality Management

PM Plant Maintenance

HR Human Resource

TR Treasury

WF Workflow

IS Industrial Solutions
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Supplier deliver performance rating
Inbound deliver monitor

Key performance indicators

Strategic performance management
Operational performance management
Supply chain analytical applicatio

Collaboration performance indicator

Tuga Tugatan Tupatas Map product
Supply chain Strategic supply | Supply chain definition (51,59)
visibility chain design Supply chain monitoring (81,59)
Alert Monitoring (81,59)
Supply chain Service fill monitor (81,89, S22,35,515)
analytics Service loss analysis (S1,89, S22,55,515)

(81,89, $22,515,514)
(81,89, §22,515,514)
(89,515)
(89,815)
(89,515)
(89,515)
(89,815)




Tupa Tupatias Tupatias Map product
Supply chain risk | Identify risks Future focus
management Measure risks (S6, S15, S9)

Manage risks (S13, S9, S6)
Monitor risks (S6, S9, S13)
Sales & Demand analysis and update (S10, S6, S15, S21)
operation Supply analysis (815, S6, S10, S21)
planning Executive S&OP analysis (S10, S6, S15, S21)
Supply chain Procurement visibility (S6, S10)
event Fulfillment visibility (S6, S10)
management, Transportation visibility (86, S10)
sensor Manufacturing visibility (S6, S10)
integration

Procurement Strategic Long-term planning (88, 89, 815, S7)
sourcing Bid management (S8, S9, S7)

Contract management (S9, S8, S7)

Catalog management (S9, S8, S7)

Source determination (S8, 89, S7)
Purchase order Conversion of demand to purchase (S9, S7, 811)
processing order

Confirmation and monitoring -

purchasing activities (S9, S7, 811)

Procurement visibility (S3, S9)
Invoicing Receiving an incoming invoice (87, 89)

Verifying an incoming invoices (87,59)

Release of blocked invoices (S7,59)

Manufacturing | Production Production planning (81, 89)
planning and Detail scheduling (81, 89)
detailed Multilevel supply & demand matching (S1,89)
scheduling Materials requirements planning (87)
Manufacturing Make to order (S1, S9)
visibility & Repetitive manufacturing (S7)
execution & Flow manufacturing (S1, S9)
collaboration Shop floor manufacturing (S7)

Lean manufacturing (S1, S9)
Process manufacturing (S1, S9)
Batch Management (S7)
Manufacturing Intelligence dashboard (S6, S17)
Manufacturing visibility (83, 89)
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Tupa Tupatias Tupatias Map product
MRP based Production planning (S9)
detailed Detailed Scheduling (S9)
scheduling
Warehousing Inbound Determination of external demands (S9, S7, 518)
processing & Acknowledgment of receipt within -
receipt logistics (S9, S7, 818)
confirmation Advanced shipping notification (S9, S7, 518)
Value added services (S4, S9, S7, S18)
Yard management (S4, S7, S9, S18)
Delivery monitoring (87, 89, S18)
Goods receipt (S9, S7, 518)
Material valuation (S7, S9, S18)
Outbound Delivery processing & distribution (89, s7,818)
processing Delivery monitoring (89, 87, 818)

Value-added services
Yard management
Goods issue

Proof of delivery

Fulfillment visibility

(84, 89, S7, 518)
(84, 87, 89, S18)
(89, 87, 818)

(89, 87, 818)

(83, 815, 89, S18)

Cross docking

Planned cross docking

Opportunistic cross docking

(84, 89, 87, 518)
(84, 89, 87, 518)

Warehousing & Strategies (S7, S9, S4, S18)

Storage Slotting/Warehouse optimization (S9, S4, 518)
Native ration frequency processing (S7, S9, S4, S18)
Task interleaving & resource -
management (S7, 89, 518)
Multiple handling units (S7,.S9, S18)
Inventory management (87,89, $18)
Storage and stock management (S7, S9, 518)
Quality management integration (87, 89, S18)
Production supply (87, 89, 818)
Visibility of warehouse activities (S7, S9, 518)
Decentralized warehouse (S7, S9, S4, S18)

Physical Planning phase of physical inventory (87, 89, S84, S18)

inventory

Counting phase of physical inventory

(87, 89, 4, 518)
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Tupa Tupatias Tupatias Map product
Monitoring of the physical inventory -
activity (87, 89, 84, S18)
Transportation | Freight Capture transportation (S20)
management Dynamic route determination (S20)
Credit limit check (820)
Send confirmation (S20)
Distance determination (S20)
Planning & LLoad consideration (S20)
dispatehing Mode and route optimization (S20)
TSP selection (S20)
Transportation visibility (820)
Shipping (S20)
Rating & billing Supplier transportation charges (820)
& settlement Customer transportation charges (820)
Transportation charge rates (S20)
Integration invoice request to FI/CO -
== (S6, S20)
Driver & asset Asset maintenance (820)
management Driver Maintenance (S20)
Network Collaboration shipment tendering (S20)
collaboration Seamless integration
Demand and | Demand Statistical forecasting (S1, S9)
supply planning & Causal forecasting (81, 89)
planning forecasting Composite forecasting (81, 89)
Lifecycle planning (81, 89)
Promotion planning (81, 89)
Data handling (S1, S9)
Collaborative demand planning (S1, S9)
Macro Calculation (S1, S9)
Planning with bills of materials (S1, S9)
Characteristics Based Forecasting (S1, S9)
Transfer of consensus demand plan (S1, S9)
Safety stock Basic safety stock planning (81, 89)
planning Advanced safety stock planning (81, 89)
Supply network Heuristic (S1, S9)
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Tupa Tupatias Tupatias Map product
planning Capacity leveling (81, S9)
Optimization (S1, S9)
Multilevel supply & demand matching (S1, S9)
Subcontracting (S1, S9)
Scheduling agreement (S1, S9)
Aggregated supply network planning (81, S9)
Distribution Distribution planning (81, 89)
planning Responsive replenishment (S7, 814, S16)
Service parts Strategic supply chain design (81, S22)
planning Parts demand planning (81, 822, S5)
Parts inventory planning (81, P1,822)
Parts supply planning (81, S22)
Parts distribution planning (81, 822)
Parts monitoring (S1, S14, S22)
AN997 2 HARSUTT Y SAP
Key Description
S1 Advanced Planning & Scheduling (applies to mySAP SCM)
S2 DUET
S3 Event Management Engine-(applies to mySAP SCM)
sS4 Extended Warehouse Management (applies tp mySAP SCM)
S5 mySAP Customer Relationship Management
S6 mySAP ERP
S7 mySAP.ERP/mySAP Supply Chain Management
S8 mySAP Supplier Relationship Management
S9 mySAP Supply Chain Management
S10 mySAP Supply Chain Management
S11 Purchase Order Processing (applies to mySAP SCM/mySAP SRM)
S12 SAP Global Trade Services-Export
S13 SAP GRC Accedd Control
S14 SAP Inventory Collaboration Hub (SAP ICH)
S15 SAP NetWeaver Business Intelligence
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Key Description

S16 SAP NetWeaver Exchange Infrastructure

S17 SAP NetWeaver Portal

S18 SAP Supply Chain Management: Extended Warehouse Management
S19 SAP Supply Chain Management: Supply Network Collaboration (add-on)
S20 SAP Supply Chain Management: Transportation Management (add-on)
S21 SAP xApp Sales and Operation Planning

S22 Service Parts Management (applies to mySAP SCM)

P1 MCA xApp Service Inventory Optimization

P2 SAP Price and Margin Management by Vendavo
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