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Thesis Title Failure and Impact Analysis from Small-Sized Petroleum
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Name - Surname Mr.Supang Krankrampid
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Academic Year 2013
ABSTRACT

This research has an objective to analyze the cause of the failure which causes a delay in
investigation processing of Planning and Piping and the delay in handover work to the customer,
and to reduce failure in designing and drawing of the Planning and Piping in order to reduce 50% of
total expenses on the work improvement.

There are 5 stages in operate the research according to the FMEA principles by starting
from the problem identifying stages where all problems and causes of problems have been studied.
After that, the failure and impact analysis will be done by applying FMEA technique, RPN value
will be summarized and analyzed by using Pareto Graph Technique, the design and drawing
controlling plan will be prepared, and the after-improvement details will be collected. The final
stage is the controlling stage which the investigation standard is set in order not to make the same
mistake again and again.

The results of this research indicated that the failure and impact analysis by applying
FMEA technique can reduce problems of failure in drawing and designing stage from 0.31 percent
to 0.15 percent of total drawings, and it is resulted in increasing of the benefits, reducing failures,

creating good image to the customers, and it leads to the better benefits in the future.

Keywords : failure and impact analysis technique, pipe designing and drawing process,

controlling plan
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CHECK ITEMS AND POINTS

ORG.

ALE

CLE

MGR

A

B

C

D

REFERENCE DOC.

OR REMARKS

1.

GENERAL

1.1

The following items to be mentioned

correctly on the DWG. Title block

(o)
(2
(3
@
(&)
(6)
()]
®
©

DWG. No.
Title.

Work No.
Rev. No.
Issue Mark.
Description
Date.

Scale

Signature

)

)

2.

CONFIRM ALL NECESSARY DESIGN

INFORMATION IS PROVIDED.

(CV)
@
(©)]

@

(&)
©

P & ID

Equipment list & data sheet
Skeleton DWG. or data sheet of
equipment

Building information / Structure
DWG.

Tank List

Inst. / Elect cable / Duct route

information

()

)

Rev. No. Stage
Rev. No. Stage

Rev. No. Stage

Rev. No. Stage

Rev. No. Stage

Rev. No. Stage

2.1

To check & verify the received design

information

(CV)
2
(3
@

Revision Number for DWG.
Document Status
Issue Date.

Grade

)

)
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CHECK ITEMS AND POINTS

ORG.

ALE

CLE

MGR

A

B

C

D

REFERENCE DOC.

OR REMARKS

3. CONFIRMATION OF CONTRACTUAL

REQUIREMENT FOR THE SCOPE OF A

PROJECT AND ITS REQUIRED AREA

INCLUDING BUILDING

(o)
2
(3

(€]

Building
Facilities.
Process unit and its supporting
facilities.

Others.

)

)

)

3.1 Confirm to comply with applicable

national code and local regulation

(¢V)
2
(3
@
(&)
(6)
()]
®
©

Safety distance & Spacing

Spacing between units

Spacing between equipment
Spacing between building and other
Spacing to public facilities

Spacing to property

Overhead clearance

Local regulations

Dike volume and its height

D

)

)

3.2 Site conditions

(CV)

To check the area given by client and
indicate the coordination (one east
and one north at least) at the battery

limit.

)

)

2

Base elevation
a) To check the site development plan.

b) To check the base elevation.

)

)

3

To locate process units, utilities,
flare, and other areas at a higher
elevation than tank farms and other
bulk quantities of hydrocarbons as

possible.

)

)
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a) to provide fired heater and flare at

upward to process unit and flammable

service.

b)  to provide the cooling tower to
downward to process units,
substation, pipe rack
and administration buildings.

c) tolocate area with high concentrations
of personnel, such as office building,
shop areas, and existing neighboring
community area far from ignition

source.

ORG. ALE CLE MGR REFERENCE DOC.
CHECK ITEMS AND POINTS
A B C D OR REMARKS
(4)  Prevailing win direction ( ) ( )

(&)

Soil condition
To locate heavy equipment at good

bearing capacity area as possible.

)

{7)

(6)

Rainfall

To check storm water drainage type

(Open or close) and its required space.

)

O3

3.3 Tie-in direction () ()
(1) To confirm tie-in location and/or
direction for raw material, utilities,
product, effluent and storm water.
(2)  To consider the operating efficiency
such as the movement of utilities
services each other.
3.4 Specific requirements ()

To check the specific requirements.

@
(@)

Future plant expansion, extension

Licenser’s requirements

)

3.5 Other

1.
2.

Type of road and its width.

Hazard clarification of the area.

)

)
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CHECK ITEMS AND POINTS

ORG.

ALE

CLE

MGR

A

B

C

D

REFERENCE DOC.

OR REMARKS

4. SAFETY

1.

Evacuation path
(@  To provide evacuation paths for personnel

to exit operating units.
(b) To provide accessibility for personnel
to perform emergency shutdown

actions.

)

)

To provide safety distance from heat
radiation of flare stack and ground

flare.

)

)

5.  MAINENANCE

L.

Air fin cooler, heater, heat exchanger, pump and etc)

To provide the access and space taking account
for the method by mobile crane to air fin cooler,
pump, heat exchanger and heater for equipment

removal and cleaning.

)

)

. To check the access and space for loading and

dumping for catalyst and etc for reactor,
tower,vessel and internal removal for above

equipment

()

)

6. CONSTRUCTION : TO BE REVIEWED BY
CONSTRUCTION DIV.

(a) To check erection method of major
equipment (big tower) and loading
route to its location.

(b) To keep construction space.

(c) To check temporary construction area.

()

7. LAYOUT PLAN

1.

Layout based on process flow
(a) To locate units operating in series flow
with respect to each other.
(b)  To be grouped together or placed in rows
to minimize interconnecting piping, pipe
rack, cable and etc.

(c) Utilities area to locate adjacent to units

that are largest utility users.

()
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ORG. ALE CLE MGR | REFERENCE DOC.
CHECK ITEMS AND POINTS
A B C D OR REMARKS
2. Road Planning ()
(a) Unit to be surrounded by roads for free
movement of maintenance and safety
equipment.
(b) To provide access from two directions
between integrated process units and
utilities units.
(¢c) To provide straight road e.g. E-W, S-N
without dead end as possible.
(d) To minimize the extent of road.
3. Grouping of facilities
To locate facilities in group wise such as ()
utility facility, tankfarm, administration
building, process units, loading/unloading
and etc.
Pipe Rack ()
(a) To provide sleeper for interconnecting
piping as possible.
(b) To minimize the pipe rack length.
(©)  To minimize the pipe rack height and width.
(d) To confirm type of pipe rack (RC,
steel)
(e) No cross pipe rack to be provided.
5. Unit Layout
(a) The units to locate so as t o0 minimize ()

()

©

(@)

larger bore pipe length. (e.g. Cooling
water, flare line and etc)

The units to locate as to minimize alloy
piping and high pressure piping length
(e.g. high pressure steam).

The units to locate as per process
scheme flow so as to minimize pipe
length.

HP motor to locate close to substation so as
to minimize high tension cable length

as possible
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1. To locate stairway, ladder and platforms to
satisfy all operational, maintenance, and
safety requirements for access to and
clearance around equipment.

2. To confirm the necessity of compressor house.

3. To confirm the size for control room and

substation and its requirements.

ORG. ALE CLE | MGR | REFERENCE DOC.
CHECK ITEMS AND POINTS
A B C D OR REMARKS
B. PROCESS UNIT LAYOUT
1. GROUPING )
To locate heater and compressor to be grouped
together to localize maintenance and placed near
the edge of unit.
2. EQUIPMENT LAYOUT
2.1 Confirm Process Requirement. ()
(a) To check process requirements
(gravity,
flow, no pocket, min length and etc.).
(b) To check equipment elevation among
the related equipment.
2.2 Limitation Under Air Fin Cooler ()
No equipment containing flammable or
combustible liquids over 260 degree to locate
under air fin cooler without any provision.
3. SAFETY ()
1. Fired heater to locate at one end of the plot in
an isolated area.
4. MAINTENANCE ()
1. To confirm with client for requirement of
maintenance specially for pumps and
exchangers.
2. To provide a maintenance access way under
pipe rack to service pumps.
5.  BUILDING /STRUCTURE ()
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ORG. ALE CLE MGR | REFERENCE DOC.
CHECK ITEMS AND POINTS
A B C D OR REMARKS

C. EXTENT OF INDICATION ON PLOT PLAN
1. To confirm following indication. ) )

(a) Battery limit

(b) North mark

(c) Coordination

(d) Major equipment location

(e) Column location & dimension if possible

(f)  Building location and its dimension if possible

(g) Structure location, elevation and its

dimension if possible
(h) Maintenance area, tube pulling space, drop
areas, cylinder pulling clearance and etc.

(i) Road location and width

(j)  Match line (in case of unit plot plan)
2. To check conformance for indication and extent of (\)

equipment and structure.
3. To indicate equipment list when requested by ()

client.

99




H < .. '
ﬂ]‘iNﬁ .1 mmgmuazwa%wmmmﬂﬁ@umz‘uaumiaammu Piping (¢919)

(a)
(b)

(©

(d)
(e

®

(g)

()

)

Contractual Requirements are Met.
Engineering Specifications/Standards
are Fulfilled and Implemented.

Safety and Operability is Fully
Investigate.

Constructability is Satisfied.

Owner’s Requirements are Studied and
Incorporated.

All Pertinent Information from Previous
Experience is Fed Back.

Ease of Maintenance is Taken into
Consideration, Fulfilled and
Implemented

Requirements and Information from
Each Design Discipline and Vendor’s
Information are Fully Interpreted.

The Result of the Screening Meeting

shall be Incorporated to the Plot Plan

Note: Any Misunderstanding of above Requirements
and Lack of Coordination Among the Related
Parties Shall Result in an Adverse Impact on

Overall Engineering Quality and Project Schedule.

ORG. ALE CLE MGR REFERENCE DOC.
CHECK ITEMS AND POINTS
A B C D OR REMARKS
*4. Screening meeting () () () ()
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CHECK
REFERENCE DOC.
CHECK ITEMS AND POINTS ORG. ALE CLE MGR
OR REMARKS
A B C D
6. GENERAL
6.1 The following items to be mentioned () ()
correctly on the DWG. Title block
(10) Name of plant () ()
(11) Name of client ) )
(12) Name of project
(13) Work No. O O
(14) Rev. No. ) )
(15) Description () ()
(16) Date. ) )
(17)  Scale
(18) Signature ©) O
(19) Match Line & DWG. No. 0) 0)
(20) Plant North () ()
7. CONFIRM LATEST RELATED DESIGN Rev. Issue Stage.
INFORMATION BEFORE START No.
CHECKING () ()
(7) P&ID ) 3
(8) Plot Plan / Area Plot Plan
(9) Piping Design Specification Q) Q)
(10) Line Lists or Line Schedule ) )
(11) Equipment list & data sheet () ()
(12) Vessel DWGS. O) 0)
(13) Civil Structure Drawing.
(14) Inst./ Elect cable Route DWG. ) )
(15) Inline Instrument data sheet ) )
(16) Piping Special Parts Information
8. ONFIRM THE INTERFACE AMONG
PIPING AND EQUIPMENT OR STRUCTURE
1. Confirm all Equipment in Equipment Lists, () () Equipment List and Plot
Item No. and Column No. are Shown. Plan

2. Confirm the Dimension of Equipment 0 0) Equipment DWGS.
Comparing with Equipment Outline DWG. Civil DWG.

3. Confirm the Equipment Location () ()

4. Confirm the Pipe Rack, Structure, Foundation ( ()
Location & Elevation.
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CHECK
REFERENCE DOC.
CHECK ITEMS AND POINTS ORG. | ALE | CLE MGR
OR REMARKS
A B C D
9. CONFIRM THE REQUIREMENT OF
NOZZLES
o () ()
(1) Nozzle Orientation
(2) Nozzle Elevation ) 0)
(3) Flange Class, Face ) Q)
(4) Platform () ()
(5) Ladder () ()
(6) Insulation Thickness () ()
10. CONFIRM THE REQUIREMENTS PIPE
ROUTE.
*(1)  Line No. and Line Size are Shown 0) a ) P&ID
(2)  Flow Direction
)| O
* (3) Pipe Class
() () P&ID
4) Insulation
(5)  Pipe to Pipe Spacing © Q)
P&ID
(6)  Heat Trace to Each Line Q) O )
7 Space for Inst. and Elec. Cable Tray () ()
P&ID
(8)  Continuation of Connecting Line ) )
P&ID
) Spec. Break. () ()
. P&ID
(10) Over Head Clearance Stair & Ladder ) )
(11)  Access Space for Operation & Maintenance
()| O P&ID
(12)  Special Process Requirement Such as Slops,
()| O P&ID
No Pocket, Min. Pipe etc,.
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CHECK
REFERENCE DOC.
CHECK ITEMS AND POINTS ORG. | ALE CLE | MGR
OR REMARKS
A B C D
11. CONFIRM THE REQUIREMENTS OF
INLINE INSTRUMENTS.
(1) All Instrument Lists and TAG. no are Shown. ) ) P&ID
(2) Line Size, Flange Face & Rating ) ) INST. DWG.
(3) Flow Directions () () INST. DWG.
(4)  Straight Run is Enough () () INST. DWG.
(5) Face to Face Dimension () () INST. DWG.
(6) Actuators Interference to Pipe or Other s'e) ) INST. DWG.
(7) Operation & Maintenance () () INST. DWG.
12. CONFIRM PIPING SUPPORTING
(1) Supports Marking () () Piping Route Study and
(2)  Over Hang Length. () () Stress Analysis.
(3) Others () ()
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CHECK
REFERENCE DOC.
CHECK ITEMS AND POINTS ORG. ALE CLE MGR
OR REMARKS
A B C D
13. GENERAL
13.1 The following items to be mentioned () ()
correctly on the DWG. Title block
(21) Name of plant O) O)
(22) Name of clle.nt 0 0)
(23) Name of project ) 0)
(24) Work No.
(25) Rev. No. ¥ Q)
(26) Description & O
(27) Date. ) )
(28) Scale ) )
(29) Signature ) ()
14. CONFIRM WITH THE LATEST P&ID AND () ()
PIPING ARRANGEMENT.
15. CONFIRM PIPING DESIGN CHECK OF
GA DWG.
(1) GA DWG. are Already Signed and Certified () ()
by Pe Column A, B, C and D rson in Charge
as Shown in the
4. CONFIRM THE COORDINATION
(1) North Mark () 2
(2) Location of Main Column () ()
(3) Matching DWG.or Continuation to Other () )
DWG.
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CHECK
REFERENCE DOC.
CHECK ITEMS AND POINTS ORG. ALE CLE MGR
OR REMARKS
A B C D

5. CONFIRM THE LINE SPECIFICATION.

(1) Line No. () ()

*(2) Pipe Size ) 0)

*(3)  Pipe Class.

(4)  Pipe Jacket or Tracing (P ) v Y
6. CONFIRM THE FOLLOWING ITEMS.

(1) Flow Direction () ()

(2) Line Class Break. () ()

(3) Slope () ()
7. CONFIRM VALVE SPECIFICATION.

(1) Valve No. () () () ()

*(2)  Valve Size () o) () ()

*(3)  Valve Class Ny ()

(4)  Face to Face Dimension Q) (L)

(5)  Flange Face RF or FF () ()
8. CONFIRM FITTING SPECIFICATION.

(1)  Elbow Redius (E) ()

(2)  Branch Connection. () ()

(3) Dimension. A5 ()

(4)  Other. () ()
9. CONFIRM THE INSULATION CODE () () ()
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CHECK ITEMS AND POINTS

CHECK

ORG.

ALE

CLE

MGR

B

C

REFERENCE DOC.

OR REMARKS

10. CONFIRM THE REQUIREMENTS FOR
DRAIN AND VENT.
(1) Valve
(2) Flange

(3) Coupling

11. CONFIRM DETAIL SPECIFICATION OF
SPECIAL PARTS.
(1) Size
(2) Class
(3) Connection Type

(4) Material Specification

12. CONFIRM THE REQUIRMENTS OF
SUPPORTS (IF REQUIRED TO SHOW IN
ISOMETRIC DWG.)

(1) Location
(2) Marking

(3) Trunnion Detail at Elbow

13. CONFIRM ALL BELOW BILL OF MATERIALS
AS SHOWN ON B/Q CHART ARE CORRECT.
*(1) Each Line Size
*(2) Each Valves Size
(3) Fitting
*(4) Special Parts

(5) Others.

{12
()

()

()
()
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ABSTRACT

The construction industry, especially mega projects out of the government to implement in the future. Considered a
primary goal of A company. But because of intense competition. It must be to improve corporate competitiveness.
Learn from the education of the company in the year 2551, a task that must be delivered to customers by the end of
the year 2553 to complete remaining work behind schedule by a large number from the process. work delay. The
form is due to editing errors. And more importantly the process of checking job too small. And wait in the same
department. And the slow sections. The problem is a major cause delays in delivery to customers. Can be seen from
the value of the delivered behind schedule by as of December 31, 2553 the Company has projects under operation
totaling 30,647 million, a contract that has not recognized income (Backlog.) a total of 5904 million of this research.
Technical analysis is the failure and the effects (Failure Mode and Effect Analysis, FMEA) applied. To find ways to
improve operational processes to reduce errors in design and drawing process. And create a plan to control the
monitoring of employees by the Planning and Piping Design Department to study the delay in the petrochemical
industry projects that customers of a company. The expected result could designed to reduce the delays works in the

delivery of the case study company.

Keywords: Failure Mode and Effect Analysis (FMEA), Piping Design Process, Control Plan
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