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8 APl RECOMMENDED PRACTICE 574

MDE nondestructive examination

MPE nominal pipe size (followed, when appropnate, by the specific sire designation number without an
inch symibol)

oD outside diameter

FM positive material identificatian

PPE persanal pralective aguipmeant

FT liquid penetrant examination technigue

PWHT posi-weld heat treatment

RBI risk-based inspection

RT radiographic examination technigue

SiA imterface  soil-to-air interface

sBpP small-bore piping

ECC siress corrosion cracking

TML thickness monitoring location

TOFD time-of-flight diffraction

ur ulirasonic examination technique

u uliranviolet

WEMT wel fluorescent magnetic parlicle examination lechnique

4 Piping Components
4.1 Piping
411 Genaral

4.1.1.1 Piping can be made from any material that can be rolled and welded, cast, or drawn through dies to form a
tubular section. The two most common carbon steel piping materials used in the petrochemical industry are
ASTM A53 and ASTM A108. The industry uses both seamless and eleciric resistance welded (ERW) piping for
process services depending upon current econamics and the patential for accelerated comrosion of the weld seam in
the service. Piping of & nominal size larger than 16 in. (408 mm) is usually made by rolling plates to size and welding
the seams. Centrifugally cast piping can be cast then machined to any desired thickness. Steel and alloy piping are
manufactured to standard dimensions in nominal pipe sizes (NPSs) up to 48 in. {1219 mm).

4.1.1.2 Pipe wall thicknesses are designated ss pipe schedules in MPSs up to 36 in. (914 mm). The traditionsl
thickness designations—standard weight, extra strong, and double extra strong—difier from schedules and are used for
NPSs up to 48 in. (1219 mm). In all standard sizes, the outside diameter (OD) remains nearly constant regardless of the
thickness. The size refers to the approximate mside diameter (I0) of standard weight pipe for WPSs equal to or bess than
12 in. (305 mm]). The size denotes the actual 0D for NPSs equal to or greater than 14 in. (356 mm). The pipe diameter is
expressed as NPS which is based on these size praclices. Table 1 and Table 2 list the dimensions of femitic and stainless
stee] pipe from NPS /8 [DN (nominal diametar) 6] up through NPS 24 (DN 600). See ASME B35.10M for the dimensions
of welded and seamiess wrought steel piping and ASME B36.18M for the dimensions of stainless steel piping.

4.1.1.3 Allowable Wolerances in pipe diameter differ from one piping material to ancther. Table 3 lisis the acceptable
toleramces for diameter and thickness of most ASTM fermitic pipe standards. The actual thickness of seamless pip
can vary from its nominal thickness by @ manufactuning tolerance of as much as 12.5 %. The under tolerance for
welded piping is 0.01 in. (0,25 mm). Cast piping has a thickness tolerance of +'/1s in. (1.6 mm) and -0 in. {0 mm), as
specified in ASTM A530. Consult the ASTM or the equivalent ASME material specificalion to deteemine what
tolerances are permitted for a specific matenal. Piping which has ands that are beveled or threaded with standard
pipe threads can be obtained in various lengths. Piping can be obtained in different strength levels depending on the
grades of material, including alloying matedal and the heat treatments spedfied,

4.1.1.4 Castiron piping is generally used for nonhazardous service, such as water, it is generally not recommended
for pressurized hydrocarbon serdice, The standards and sizes for cast iron piping differ from those for welded and
seamless piping.
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318
auxiliary piping
Instrument and machinery piping, typically small-bore secondary process piping that can be isclaled from primary

piping systems. Examples include flush lines, seal ol lines, analyzer lines, balance fines, buffer gas lines, drains, and
vants.

318
condition monitoring locations

CMLs
Designated areas on piping systems where perodic examinations are conducted.

NOTE VICHES m;mmmm“mmmqmm (TMLs), CMLs contain one or mora
ﬂﬂﬂ]‘"“""ﬁtﬁﬂ"‘ . T T e Y

31.10
construction coda
The code or standard to which the piping system was onginally built (i.e. ASME B31.3),

3111

corroslon barrier

The corosion allowance in FRP equipment typically composed of an inner surface and an interior layer which (s
specified as necessary to provide the best overall resistance to chemical attack.

3442

corrosion rate

The rate of metal [oss due fo erosion, erosion/comrosicn or the chemical reaction(s) with the environment, elther
intermal andior extemnal.

31.13

corrosion specialist

A PErSoN accaptable to the ownenuser who is knowledgeable and experencad in the specific process chemistries,
cofosion degradation mechanisms, materials selection, comosion mitigation methods, corosion monitoring
techniques, and thelr impact on piping systems.

3114

critical check valves

Chack valves in piping systems thal have been identified as vital 1o process safely.

MNOTE  Critical check vahes are those that need (o operate relisbly in order o avold the polenttad for hazardous events or
substantial consequencas should a leak ocour

31468

damage mechanism

Any type of deterioration encounterad in the refining and chemical process industry that can resull in flaws/defects
that can affect the integrity of piping (e.g. comosion, cracking, erosion, dents, and other mechanical, physical or
chemical impacts). Sea AP 571 for a comprehensive lis! and description of damage mechanisms.

3.1.16

deadlegs

Components of a piping system thal normally have no significant flow. Some examples include blanked branches,
lines with normally closed block valves, lines with one end blanked, pressurized dummy support legs, stagnant
control valve bypass piping, spare pump piping, level bridies, refief valve inlet and outlet header piping, pump trim
bypass knes, high-paint vents. sample points, drains, bleeders, and instrument connections.

3147

defect
An imperfection of a type or magnitude exceading the accaptable critenia,
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The preferred methods of inspecting injection points are radiography andfor UT, as appropriate, lo establish the
minimum thickness &t each TML Close grd uitrasonic measurements Of scanning may be used, as long as
lemperatures are appropriate,

For some applications, it is beneficial 1o remove piping spools 1o facilitate a vizual inspection of the inside surface
However, thickness measurements will sill be required o determine the remaining thickness.

During penodic scheduled inspections, more extensive inspaction should be applied 1o an area beginning 12 in
(300 mm) upstréam of the injaction nozzle and continuing for at least ten pipe diameters downstream of the injection
point. Additionally, measure and record the thickness at all TMLs within the injection point circuit

56 CMLs
5681 General

CMLs are specific areas along he piping circuil whera inspections are 10 be mada, The nature of the CML varies
according fo s location in the piping sysitem. The selection of CMLs shall consider the potantial for localized
cofrosion and service-specific corrosion as described in API 574 and API 571. Examples of diffarent types of CMLs
include locations for thickness measurement, locations for siress cracking examinations, locations for CUI and
locations for high temperature hydroegen altack examinations.

E.B.2 CML Monitoring

Each piping system shall be monitored at CMLs. Fiping drcuits with high potential consequences of failure should
occur and those subject to higher comosion rates or localized comosion will normally have more CMLs and be
monitored more frequently. CMLs should be distributed appropriately throughout sach piping circuit. CMLS may be
eliminated or the number reduced under cerain circumstances, such as olefin plant cold side piping. anhydrous
ammania piping, cean noncorrasive hydrocarbon product, or high-alloy piping for product purity, In circumstances
whene CMLs will be substantialty reduced or eliminated, persons knowiedgeable in comosion should be consulted,

The minimum thickness at each CML can be localed by ultrasonic scanning or radiography. Elsctromagnetic
techniques also can be used lo identdy thin areas that may then be measured by UT or radiography. When
accomplished with LT, scanning consisis of iaking several thickness measurements at the CML searching for
lecalized thinning. The thinnest reading or an average of several measurement readings taken within the area of a
axamination point shall be recorded and used to calculate comosion rates, remaining Iife, and the next Inspaction date
in accordance with Sechion 7.

Where approprats, thickness measurements should include measurements at each of the four quadranis on pipe
and fittings, with special aftention fo The inside and oulside radius of albows and tees where Comosion/erosion could
increase comrosion rates. As a minkmurn, the thinnest reading and fis location shall be recorded, The rate of comosion

CMLs should be established for areas with continuing CUI, corrosion at 514 interfaces, or ofher locations of potential
localized comosion as well as for general, uniform comosion.

CMLs should be marked on inspection drawings and on the piping system to alliow repefiive measuraments at the
same CMLs. This recording procedure provides data for more accurale corrosion rate determination. The rate of
comosion/damage shall be determined from successive measurements and the nexl inspection interval appropriately
eslablished based on the remaining life or Bl analysis,
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Table 102.4.6-2 Maximum Severity Level for Casting
Thickness Greater Than 4% in. (114 mm)

Discontinoity
Category Thesl ghatisn Severity Level
A, B and Types 1L 2.and 3 of € I
D, E. and F None dcceptable

designer Is responsible to assess application of weld
strength reduction factor requirements for welds other
than longitudinal and spiral, as applicable {e.g., circumfer-

ential welds),

PART 2

PRESSURE DESIGN OF PIPING COMPONENTS

103 CRITERIA FOR PRESSURE DESIGN OF PIPING

COMPOMNENTS

The design of piping components shall consider the
effects of pressure and temperature, in accordance
with paras, 104.1 throvgh 104.7, Including the considers-
tion of allowances permitted by paras. 10224 and 102.4.
In addition, the mechanical strength of the piping system
shall be determined adequate in accordance with para
104.8 under other applicable loadings, Including but
nol limited o those loadings defined in para. 101,

104 PRESSURE DESIGN OF COMPONENTS

104.1 Straight Pipe

104.1.1 Straight Pipe Under Internal Pressure.
Straight pipe under internal pressure shall have a
minimum wall thickness caleulated per para. 10412,

104.1.2 Straight Pipe Under Internal Pressure —
Seamless, Longitudinal Welded, or Spiral Welded and

Operating Below the Creep Range

{a) Minimum Wall Thickness, The minimum thickness
ol pipe wall* required for design pressures and for
temperatures not exceeding those for the various mate-
rials listed in the Allowable Stress Tables, including allow-
ances for mechanical strength, shall not be less tham that

determined by eq. (7] or (8], as follows;

= PO,
e = 1{SEW + Py) e

Pd + 25EWA + 2yPA
MW + =P

Design pressure shall not exceed

)

L]

5F thall be uied in place of SE where casting quality Gotors are
intemiled, See definition of S5 Units of P osd 5§ mist be identicl
Mamdatmy Appendic A values must be converted o Rilopadesls

wheen the design pressure b in kilopescals

23

_ ISEW(l, — A)

Dy = 2p(t,, - A} =

2EEW (1, = A)

Pe= WL

whiere
A=

55 or 5F =

d=y{te—A) + By,

additional thickness, in (mm]

fa) To compensate for material
removed in threading, grooving, ete,
required Lo make a mechanleal |oint,
refer to para, 102.4.2,

{) To provide for mechanical strength
of the pipe, refer to para. 102.4.4 [not
Intended to provide for extreme conditions
of misapplied external loads or for mechan-
lcal abuse],

e} To provide for corrosion and/or
eroshon, refer o pare 102.4.1,
inside diameter of pipe, in. (mm], For
design calculations, the Inside diameter
af pipe is the maximum possible valus
allowable under the purchase specifica-
tion, When calculating the allowable
working pressure of plpe on hand or in
stock, the actual measured insideo diameter
and actual measured minimum wall thick-
ness al the thinner end of the pipe may be
used to caloulate this pressure,
outside diameter of pipe, in, {(mm). For
design calculations, the outside diameter
ol pipe as given in tables of standards
and specifications shall be used in
obtaining the value of [, When calculating
the allowable working pressure of pipe on
hand or in stock, the actual measured
outside diameter and actual measured
minimum wall thickness at the thinner
cnd of the pipe may be used to calculate
this pressure.
internal design pressure, psig [kFa (gage]]

HOTE: When computing the design pressure for
a pipe of o definite minimom wall tdckness by
g, (9] or (10}, the value of P obtained by these
formulas may be rounded out to the next highar
unit of 10. For cast iron pipe; see para, 104,12
(b}

maximum allowable stress in material due
to internal pressure and joint efficiency [or
casting quality factor) at the design
temperature, psi (MPa)., The value of SE
ar 5F shall not exceed that given in
Mandatary Appendi A, for the respective
material and design temperature, These
values include the weld joint effictency,
E. or the casting factor, F
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Table 102.4.7-1 Weld Strength Reduction Factors te Be Applied When Calculating the Minimum Wall Thickness or
Allowable Design Pressure of Components Fabricated With a Longitudinal Seam Fusion Weld
Weld Strength Reduction Factor for Temperatore, *F [*C) [Notes {_!]-{7“
ToD TR BOD  BSG 900 950 f000 £050 1408 1,450 1,200

Steel Group [3TL) {359) [427] [454) [482) (510) [538] (566) (593) (621) (649)

Crida [Nates (0 [9), [10]] L 0% 091 08s B2 07T Q73 05E D

CSEF [N+T] [Notes (81, (11]. (121 " " - " -~ LD0 0S5 081 Of6 08 077

CSEF [Sub Crit) [Wetes (), [13)] - i LoD 050 0S¢ 050 Q50 050 650

Am.mnlltlu stainless (bnel, BOOH & BODNHT) [Notes [14], .. e i n L %% 091 086 DA A
(15

Autngenoisty welded sustenitie strinless [Note { 16]] .. v . -l L0 LoD LoD LoD 100 Lo
NOTES:

[1] NP = not permitbed.

[¥] Longitudinal welds in plpe for materials not covered bn this Tahls operating in the ereep tegime are mot permitied. For the purposes af this
Table, the start of the creep range s the highest temperatures where the nonitalicized stress values end In Mapdatery Appendic Alor the base
material imvolved

[3] Allweld Mler metad shall be a minkmam of 05% € far CriMe ond CSEF moterials, and 0,04% € for oustenitic stalnless in this Table.

[#] Materiils designed fortemperntisres beloiw the creep range [see Note [ 2]] may be used without comsbd sration of the WSRF of the rules of this
Table. All other Code rubes apply.

[5) lLengludinal seam welds in Crido and CSEF nuterials shall be subjectod to, and pass, 3 10096 volumetric examinstion (BT or UT) For
pesterialy other thas CrMo and CSEF, see parn 1228[k].

[6] AL temperatures below thrase where WSHEFs are tabulsted, s valoe of 1.0 shall be wsed for the factor, W, where reqoived by the nitles of this
Code Sectbor. However, the additional rules of this Table and Motes do not apply.

[7)] Carthon steel plpes and tibes are exempt fvom the requirements of para 10247 and this Table.

(8] Basicity index of SAW fax = L0,

[9) ThelrMosteels inclinde % Cr="4Ma, 16r=14Mo, 1% 0r="4Mo=5, 2% Cr- 1Mo, 3Er- 1Mo, and SCr-" Mo, Longitudinal welds shall be nsrmal-
Izeil, pnrmalieed snd tempered, or subject=d to proper subcritical PWHT for the alloy,

(10} Longitudinal seam fusion welded constroction i ot permitted for C-25Mo stesl for operation in the creep range [sse Notes (2] and (4]

{11} The CSEF [creep strength enhanced fervitic] stesls inclode Grades 91, 92, 911, 122, and 23,

[12} WaT = normalkring « tempering PWHT.

[13) Sub Crit = suboitical PWHT is required. No exemptions from PWHT are permiited. The PWHT time and temperature shall meet the
requirements of Table 132.1.1-1; the altsrnate FWHT requirements of Table 132012 are pot permitted,

(14} WilFs have been assigned for austenitic stalnless {inchading 800H and 800HT] longitudinally welded pipe sp to 1,500°F ag follows:

Temperature, °F Temperature, °C Weld Strengih Reduction Facior
1,250 677 073
L300 T GH
1,350 T2 054
1,400 760 059
1,450 Tag 055
1,500 HiG 05

[15) Certainboais oftheaustenitic sainiess steels, part oubarly for those grades whase croep strength s enhanced by the pa ecipltation oftemper-
resistant carbides and carbo-nitrides, can suffer from an embritdement conditian in the weld heat afected zane that can lead (e premature
faflure of welded components operating at slevated temperatures, A solution annealing heat treatment of the weld ares mitigates this
susceptibdlity.

(18] Autvgenous 55 welded pips (withoutweld filler nuetad) has been sssigned a WSIF upto 1, 500°F of 100, provided that the product s solutian
anmealed after welding and receives nondestrictive eleciric examination, in accordance with the material specification.

23
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Table 104.1.2-1 Valoes of ¥

Temperature, °F {*C)

SO0 1,250

(482) 1&77)

and a50 1aa0 LG50 1,100 1150 1,200 and

Meaterial Below  (510)  (538) (S66)  [593) [B20]  (e49) Abave
Ferritic steals 4 5 0T o7 I & oz oy 0.7
Austenitic steels .4 [ 4 04 05 o7 [ 07
Nickel aBay UNS No. NOGGS0 4 4 4 A 05 o7 L) -
Wickel alloys UMNS Mos. NOGS1T, n4 4 (e a4 o 0.4 05 a7
NOHE00, NERH10, NOSFLS

Cast iron 0.0 = _ b i = .
Other metaly [Note | 1] 0.4 .4 L4 .4 4 0.4 o4 04
GEMERAL MNOTES:

{a} The valve of 3 may be Interpolated betwesn the 50°F [27.8°C) Incremental valges shown in e Table,
(b) Forpipewith a I/t ratio less than 6 the value of y for ferritic and austenitic steels designed far temperatures of P00°F [4R0°C] and helow

ghall he taken as

-

d+0

MOTE: {1) Metals lstesd in Mandatory Appendix A that sre mot covered by the categories of materials bsmed abave,

{1} fittings, such astees, laterals, and crosses made n
accordance with the applicable standards listed in Table
126.1-1 where the attachment of the branch pipe to the
fitting is by butt welding, socket welding, brazing,
soldering, threading, or by a flanged connection,

(2] weld ouotlet fittings, such as cast or lorged
notzles, couplings and adaptors, or similar items
where the attachment of the branch pipe to the ftting
is by butt welding, socket welding, threading, or by a
flanged connection. Such weld outlet fittings are attached
to the run by welding similar to that shown in Figure
127.4.8-5 or Figure 127.4.8-0, as applicable. M58 5P-97
may be used for design and manufacturing standards
for Integrally reinforced forged branch outlet fittings.
Couplings are restricied to a maximum of NPS 3 (DN 807,

{3} extruded outlets at right angles to the run pipe, in
accordance with (g], where the attachment of the branch
pipe is by butt welding.

(4] piping directly attached (o the run pipe by
welding in accordance with para 127.4.8 or by socket
welding or threading as stipulated below.,

{-a) secketwelded right angle branch connections
may be made by attaching the branch pipe directly to the
run pipe provided

{-1) the nominal size of the branch does not
exceed NPS 2 (DN 50) or one-fourth of the nominal
skze of the run, whichever is smaller,

(-2] the depth of the socket measured at its
minimum depth in the run pipe is at least equal to
that shown In ASME B1&11 If the run pipe wall does
ot have sulficient thickness Lo provide the proper
depth of socket. an alternate type of construction shall
be used.

5

f-3} the clearance between the bottom of the
socket and the end of the inserted branch pipe is in accor-
dance with Fipurs 127.4.4-3,

{-#) theskeolthe fillet weld is not less than 1.09
times the nominal wall thickness of the branch plpe.

{-b) threaded right angle branch connections may
be made by attaching the branch pipe directly to the run
provided

f<1} the nominal size of the branch does not
exceed NFPS 2 (DN 50} or one-fourth of the nominal
size of the run, whichever is smaller.

{-2) the minimum thread engagement is six full
threads for NPS '.-'3- (DM 15) and HFS ¥ (DN 20) branches:
seven for NPS 1 (DN 25), NPS 1%, (DN 32), and NP$ 1%
[0 40) branches; and eight for MPS 2 (DM 50) branches. If
the run pipe wall does not have sufficient thickness to
provide the proper depth for thread engagement, an alter-
native type of construction shall be used,

(el Branch Connections Not Requiring Retnforcement. A
pipe having a branch connection is wealensd by the
apening that must be made in it Unless the wall thickness
of the branch andfor run pipe is sufficiently in excess of
that required to sustain the pressure, it is necessary to
provide additional material to meet the reinforcement re-
guirements of (d) and (o). However, there are certain
branch connections for which supporting calculations
are nol required. These are as follows:

1) branch connections made by the use of a fitting
(tee, lateral. cross, or branch weld-on fitting), manufac.
tured {n actordance with a standard listed in Table
126.1-1, and used within the limits of pressure=tempera-
ture ratings specified In that standard,
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2. MIATIVANNANNKNIOUVURINOIHHOAIAY (Atmospheric corrosion survey)
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3. msasvaevlszansmmvesszuuiosiunsinIau (Cathodic Protection : CP)
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4. MINATOUATIVEBVILHINIMINTNU IaeIBlumsnsrvaevlaaden (Indirect Inspection)
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6. MIATIVAMNNOAIMBEITUHIAALITATIVIANNNHHING (Wall thickness monitoring)

aoid i igﬂ‘?'l duminiad o Nei ANNHMINe (Nadunsg) % Remaining | on51Msnansou | wamsilszidiu
M33909U 153970 157270 MNUVY wamﬁ'ﬂ wag‘hgﬂ Wall thickness | : Corrosion Rate
(#H) (Toow) | (To) (T, (iaanal)
BPUI, 2 2562 1 710 Elbow 16.00 24.80 24.96 24.29 97.94% 0.000 Accept
BPUI, 2 2562 2 710 Elbow 8.75 12.70 13.06 12.77 100% 0.000 Accept
BPUI, 2 2562 3 710 Elbow 8.75 12.70 13.63 13.24 100% 0.000 Accept
BPUI1, 2 2562 4 710 Elbow 8.75 12.70 15.72 15.43 100% 0.001 Accept
BPUI1, 2 2562 5 70 Elbow 8.75 12.70 14.82 13.96 100% 0.083 Accept
BPUI1, 2 2562 6 710 Elbow 8.75 8.13 8.41 7.92 97.42% 0.000 Accept
BPUI1, 2 2562 7 70 Elbow 8.75 8.13 8.76 8.64 100% 0.000 Accept
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Test certificate e |3v_nzzq1_r-3 2 D
Last calfbration 2-Aug-20232 ra Er
lssued By Draeger Safety [ Thailand ) Limited ]Duu-d:ln. lz Feb-2023 g
Il:un.lurnur Mame ]Hyhﬁd Integration Co., Lid,
Instm.rnu-nl K=am 2500 Emstrurmaent numhqu- Software '-ﬂh'll'bn
Sarial numbar  IARMN-01ET N 78
Battey Type/Serial No, | NIMHIARMI-Fo0Z =
1. Service and ealibratian.
|Repart - B
CAT-Sarenar EC-Sansnr EC-Sansor EC-Songce
ChennsiMo, 1 | ChevelNo. 2 | Charnel Mo 3 Chanel Mo, 4
|Meplayed gas chr L8 CO H25
[Purt number BE12E50 BE10881 BB13210 BA11525
|eriat numbar ARMMN-OT62 | ARML-2540 | ARML-2784 | ARML-4D87
[Maasuring rangs 10000 %LEL | 2500 vol% | 2000.00 paem 100.00 ppm
|Calibeation gas o 02 co H2s
[Calibeaion gas conceniration 5000 %LEL | 1800V | 10000ppm | 2500 pom
faserm lovel A1 10,00 %LEL |  19.00 Voi'% 20,00 ppm 5,00 ppm
[atarm tovat A2 20,00 %LEL | 2300 vors 100.00 ppm 10.00 ppm
[Hygiene Evalustion Mode inactiv TWA+STEL |  TWA+STEL
{Mean Value Puriod . _15min 15 min 18 miin
| p 0.00 Vol% | 100.00 ppm 10.00 ppm
TWA - 0.00 Viol% 20,00 ppm 5.00 ppm
il lenglh - 480 min 480 min 480 min
Resulls OF The Zero Calibration
[Ga= cylirder Frash air Fresh alr Frash air |
(Calibralion gas Lol ra. ] -
{3et Valuo 0.00 %LEL . 0.00 ppm 0,00 ppm
[isoi (ootore) -0.02 %LEL : 058 ppm -0.03 ppm
l'ﬂ-\"ﬂ"* [ahlar) 0.01 WLEL 0.08 ppm 0.00 ppm
[resun oK - oK OK
Resulls Of The Span Calibration
[Gas cylingar chi o2 co H2s
[caitmtian gos Lot na. WIO328323-6 | WO32B3236 | WO320323-8 WO32R323-8
Sl Valus 5000 SLEL 18.00 Vol 10000 ppm 26.00 ppmi
|lsenlue {Befare) £0.08 S%LEL 16040 Vol BO.67 ppm 2561 ppm
fisvalue {aher) 5002 %LEL | 18.00Vol% | 100.00 ppm 25.04 ppm
froesum OK Ok oK Ok,
Results of optional lest
Almrm iasd LEDs oK
Hoem o
Wibstalion tosl e
LTIFTRAY
{overall resull | Pass

The matrumend hove been leslad and the mm-d wilLas B in sccofdanca (o the spacilications. Tha measuring Bquipmant used for he
mll

no nafisnad standards sl the moasuramant pr{.nadu;a compliag

offacthm

i i

20220301

lu.--mnz [

THSD SE0Q03 At

Rl 00










wuuWasuasIFgU A,VI/ R Station
“‘m AL ISE LIRS AN LI 5332 ML1
Work Order No.: 120825119
Tag name.: TSO-BPUL Work Permit: 23-HT-46026
Division/Region: 1n.5-2 Working Date: 06 Jan 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 05 Jan 2023 Create by: JATURAWIT KHUMNGERN
a. thaamunlaaaduaanil
anwihe
daihe agneaw
Uné 1h3a “laidi
Lihadlasant -
2.ihasmwmnnisin -
3.ihaanusaswiningu "l
4.ihaviwvinlviiAadssne’tn -
5.ihavimguuvi -
6.ihevnaw@unsdwvianidu "l
7.ihevihaannaulasuayana =l
8.ihmvimldivsdwifiada -
9.ihangauilaaasia -
10.thadediuwas -
11.ihe Pressure set point -
12.iha Emergency Valve -
13.ihawiuan Safety -
b. aUnsaiauiaaasusaanil
suansidasnsasasay A Und ‘Lidlng afineaw
LAawnudodunae
a.fedunas CO2 3 3 0
b.annuafiuvie 4 4 0
sunsidaInIsIARal Uné 5a "Lid aunaaaw
2. inudanawdslmi - - -
3.1Wanidu (Emergency Light) 'l - -
4.Status on Fire Alarm / Gas Detector o - -
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN — 06 Jan 2023
Approved : SARTTRA CHAROENPOJANA - 11 Jan 2023

F-52.250.-0101 dszmaldaiodi 2

uuuWasunsraAau M/R Station
“‘m ANENIUFTUUNARIANABGITUAG M L1
Work Order No.: 120825119
Tag name.: TSO-BPUL Work Permit: 23-HT-46026
Division/ Region: n.5-2 Working Date: 06 Jan 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 05 Jan 2023 Create by: JATURAWIT KHUMNGERN
c. anwiilduavszuy Utility anetuanni
ensiidasnIsasaEan Uné biatho) “Laidi afinaanw
1.an i/ lszq(smanwd) -
2. \Whusdsainuaeuanaians -
3.svuminlsuh -
4.09uanIANIIAN -
S5.geuwdo(anada, oda, daca, 201u) -
6.Tnsdwvi uayinydasns -
7. Wvhuavainenalu F/C, RTU A
d. anwiildaasszuu via uazansal maluaani
sensidaInIsIARaL Uné 3a "Lid agunadaaw
1.enuaratnzadvia adnsal Auaani -
2.@nmd/anunnsauzag viauavalnsal -
3.amwnshiduuas viauazailnsal -
4.anmanidnosia Safety wiu adnsal
Explosion proof, &afiu -
agluanmwliauysal
e. sreiuusvau/amuniifiatuvia (Inlet, Set point, Outlet)
AATIAFAY Value Unit
ANufuL 928.0000 psig
ANuduaan 480.0000 psig
aaugiiznaan 27.0000 °C
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 06 Jan 2023
Approved : SARTTRA CHAROENPOJANA 11 Jan 2023

F-52.250.-0101 dszmaldafodi 2




@ ptt RGHARRRE ML1
Work Order No.: 120825119
Tag name.: TSO-BPUL Work Permit: 23-HT-46026
Division/ Region: 1n.5-2 Working Date: 06 Jan 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 05 Jan 2023 Create by: JATURAWIT KHUMNGERN

f. nMsvinvuza adnsaimuauAial

M3viouaad adasalmuauding @ @8 CLid

477U Metering Run 4 Run 37wy PCV Tuusaz Run 1 67

Metering Run Active/Working Unit
C 480 psig
D 470 psig
A 480 psig
B 470 psig
aaurnsvinaualnsalmuauusIiu
AT A B C D E F Value Unit
PCV RUN #ifindelaionu - - 481 psig
Filter Run iindol2an(PDI) - - 0.16 psig
Meter Run #ifindotaiomu - -
aanue SSV vaea [ "Lid @ né C ‘Lidnd
g. Msvinuaas guasaiiadiunadna
e d l “Laidt a
SUNINEAINTIAFAY 11 Alarm *Lidi Alarm aunsai adnganw Alarm
Flow Computer -
usm -
EVC -
avAlsznauuashiy SG: Cco2: N2:
h. nsvinviuaag m%mi’nimﬁm’qmmw M ‘gl
Pressure Calibration Gas
2 Al Flow M k 5
i’]LIﬂ’ﬁViGLaoﬂﬂ’-lﬂa ELW ow|Meter Lea Gauge Pressure (psi) BfPREEARR
i "Lt 5y iné i "Lt 5y iné No.1 No.2
[~ Probe
[~ OMA
[~ BTU
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 06 Jan 2023
Approved : SARTTRA CHAROENPOJANA 11 Jan 2023

F-52.250.-0101 dszmaldaiodi 2

uuuWasunsraAau M/R Station
'ﬁpﬁ ANENIUFTUUNARIANABGITUAG M L1
Work Order No.: 120825119
Tag name.: TSO-BPUL Work Permit: 23-HT-46026
Division/Region: 1n.5-2 Working Date: 06 Jan 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 05 Jan 2023 Create by: JATURAWIT KHUMNGERN
i. nMsvinteuaas adasailniih
- MDB: @i € lifi 1 Ph "aitfiu 230 + 10% 3 Ph "Liifiu 400 + 10%
Phase 3ph LN R-S ST T-R
Main AC Voltage (V) 403 404 405
Main AC Current(A) 1.3 1.5 1.2
Automatic Transfer Switch Cff @ hif
L C Main € Backup dgnw C
anumsaivinou dné C Lidnd
sinau uazvaaa'l uasq Flow Computer, RTU, uq @alné Chilng
Air conditioner nagvinauilng vaa lifiv$r Ealnd Chidnd ¢ aid
Charger / UPS : @4 Cid
Oxide i
Status/Alarm Output Batten
Charger / UPS P v Batt afnadaw
iUné Lidné v I v I bl “Laidt
v Charger#1 - 27.1 21.0 27.1 5.6 -
v Charger#2 ] 27.0 15.2 27.0 5.1 -
- UPS#1
r UPS#2
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 06 Jan 2023
Approved : SARTTRA CHAROENPOJANA - 11 Jan 2023

F-52.250.-0101 dszmaldafodi 2




Work Order : 120825119 du:ins-2

uuunasuasrasiau M/R Statiol
'ﬁ P!f a'ma'luszuuaaﬁa 1&[55?342!’16[1. ML1 pﬂ Tag No : TSO-BPUL &0l : BANPONG UTILITIES Co.Ltd , SPP

Work Order No.: 120825119 gffifionu : JATURAWIT KHUMNGERN Fud : 05 Jan 2023
Tag name.: TSO-BPUL Work Permit: 23-HT-46026

Division/ Region: 1n.5-2 Working Date: 06 Jan 2023

Site/Customer: TSO-BPUL Type of Station: GSM

Create Date: 05 Jan 2023 Create by: JATURAWIT KHUMNGERN

j. amwiiililuag adnsaiduqluaani

TansidasnsasIAEan Uné 136 “aifi agunuaMw

1. Gauge anatuaaniivionun

(udavagneiay, Liunnsa, hianisn)

2. HV molusaniiiowe
(fwmivnaigaeay, Lifiunduiidu)

3. HOV/MOV/POV anatuaailiova
(fwmianaigaeay, Lifiunsusidu Maidl Alarm)
4. Control Valve matusaniivioyua
(fwmianaigneay, Liflundtuiidu)

5. PT/TT/PDT maluaaidiviovua
(?hasavflawtunun, Fauaasnailné, dasasdvqiuusan)

6. Level Indicator maluanifiviovua
(udavsunivgneiay, anwiinl)

7.&Kirk Cell / SSD
(dheiacne, svéiu / &uag KOH)

Comment

Representative Signature

| Name-Surname Signature Date

PTT: JATURAWIT KHUMNGERN - 06 Jan 2023
Approved : SARTTRA CHAROENPOJANA - 11 Jan 2023

F-52.250.-0101 dszmaldaiodi 2 F-52.250.-0101 dszmaldafodi 2






@& ptr

uuuvxlasimﬂaag:‘;l A}_III/ R Station

ML1

SaviusTuUNa AH555U2AI6
Work Order No.: 120831900
Tag name.: TSO-BPUL Work Permit: 23-HT-49662
Division/Region: 1n.5-2 Working Date: 17 Feb 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 17 Feb 2023 Create by: JATURAWIT KHUMNGERN
a. thaamunlaaaduaanil
anwihe
daihe agneaw
Uné 1h3a “laidi
Lihadlasant -
2.ihasmwmnnisin -
3.ihaanusaswiningu "l
4.ihaviwvinlviiAadssne’tn -
5.ihavimguuvi -
6.ihevnaw@unsdwvianidu "l
7.ihevihaannaulasuayana =l
8.ihmvimldivsdwifiada -
9.ihangauilaaasia -
10.thadediuwas -
11.ihe Pressure set point -
12.iha Emergency Valve -
13.ihawiuan Safety -
b. aUnsaiauiaaasusaanil
suansidasnsasasay A Und ‘Lidlng afineaw
LAawnudodunae
a.fedunas CO2 3 3 0
b.annuafiuvie 4 4 0
sunsidaInIsIARal Uné 5a "Lid aunaaaw
2. inudanawdslmi - - -
3.1Wanidu (Emergency Light) 'l - -
4.Status on Fire Alarm / Gas Detector o - -
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 17 Feb 2023
Approved : SARTTRA CHAROENPOJANA 23 Feb 2023

F-52.250.-0101 dszmaldaiodi 2

uuuWasunsraAau M/R Station
'ﬁ‘m ANENIUFTUUNARIANABGITUAG M L1
Work Order No.: 120831900
Tag name.: TSO-BPUL Work Permit: 23-HT-49662
Division/Region: 1n.5-2 Working Date: 17 Feb 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 17 Feb 2023 Create by: JATURAWIT KHUMNGERN
c. anwiilduavszuy Utility anetuanni
ensiidasnIsasaEan Uné biatho) “Laidi afinaanw
1.an i/ lszq(smanwd) -
2. \Whusdsainuaeuanaians -
3.svuminlsuh -
4.09uanIANIIAN -
S5.geuwdo(anada, oda, daca, 201u) -
6.Tnsdwvi uayinydasns -
7. Wvhuavainenalu F/C, RTU A
d. anwiildaasszuu via uazansal maluaani
sensidaInIsIARaL Uné 3a "Lid agunadaaw
1.enuaratnzadvia adnsal Auaani -
2.@nmd/anunnsauzag viauavalnsal -
3.amwnshiduuas viauazailnsal -
4.anmanidnosia Safety wiu adnsal
Explosion proof, &afiu -
agluanmwliauysal
e. sreiuusvau/amuniifiatuvia (Inlet, Set point, Outlet)
AATIAFAY Value Unit
ANufuL 893.0000 psig
ANuduaan 480.0000 psig
aaugiiznaan 27.0000 °C
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN — 17 Feb 2023
Approved : SARTTRA CHAROENPOJANA - 23 Feb 2023

F-52.250.-0101 dszmaldafodi 2




@ ptt RGHARRRE ML1
Work Order No.: 120831900
Tag name.: TSO-BPUL Work Permit: 23-HT-49662
Division/ Region: 1n.5-2 Working Date: 17 Feb 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 17 Feb 2023 Create by: JATURAWIT KHUMNGERN

f. nMsvinvuza adnsaimuauAial

M3viouaad adasalmuauding @ @8 CLid

477U Metering Run 4 Run 37wy PCV Tuusaz Run 1 67

Metering Run Active/Working Unit
C 480 psig
D 470 psig
A 480 psig
B 470 psig
aaurnsvinaualnsalmuauusIiu
AT A B C D E F Value Unit
PCV RUN #ifindelaionu - - 480 psig
Filter Run iindol2an(PDI) - - 0.18 psig
Meter Run #ifindotaiomu - -
aanue SSV vaea [ "Lid @ né C ‘Lidnd
g. Msvinuaas guasaiiadiunadna
e d l “Laidt a
SUNINEAINTIAFAY 11 Alarm *Lidi Alarm aunsai adnganw Alarm
Flow Computer -
usm -
EVC -
avAlsznauuashiy SG: Cco2: N2:
h. nsvinviuaag m%mi’nimﬁm’qmmw M ‘gl
Pressure Calibration Gas
2 Al Flow M k 5
i’]LIﬂ’ﬁViGLaoﬂﬂ’-lﬂa ELW ow|Meter Lea Gauge Pressure (psi) BfPREEARR
i "Lt 5y iné i "Lt 5y iné No.1 No.2
[~ Probe
[~ OMA
[~ BTU
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 17 Feb 2023
Approved : SARTTRA CHAROENPOJANA 23 Feb 2023

F-52.250.-0101 dszmaldaiodi 2

uuuWasunsraAau M/R Station
'ﬁpﬁ ANENIUFTUUNARIANABGITUAG M L1
Work Order No.: 120831900
Tag name.: TSO-BPUL Work Permit: 23-HT-49662
Division/Region: 1n.5-2 Working Date: 17 Feb 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 17 Feb 2023 Create by: JATURAWIT KHUMNGERN
i. nMsvinteuaas adasailniih
- MDB: @i € lifi 1 Ph "aitfiu 230 + 10% 3 Ph "Liifiu 400 + 10%
Phase 3Ph L-N R-S S-T TR
Main AC Voltage (V) 400 402 401
Main AC Current(A) 1.3 1.5 1.4
Automatic Transfer Switch Cff @ hif
L C Main € Backup dgnw C
anumsaivinou dné C Lidnd
siaan wazvaaalvl uasg Flow Computer, RTU, 8uq @alné Chilng
Air conditioner nagvinauilng vaa lifiv$r Ealnd Chidnd ¢ aid
Charger / UPS : @4 Cid
Oxide i
Status/Alarm Output Batter
Charger / UPS P v Batt afnadaw
iUné Lidné v I v I bl “Laidt
v Charger#1 - 27.0 21.0 27.1 5.0 -
v Charger#2 ] 27.1 15.4 27.1 5.1 -
- UPS#1
r UPS#2
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 17 Feb 2023
Approved : SARTTRA CHAROENPOJANA - 23 Feb 2023

F-52.250.-0101 dszmaldafodi 2




- Work Order : 120831900 du:ins-2

“ wuuwasunsaadgu M/R Station ML1

AL USZUUNDAIAAGFIUA0 pﬂ Tag No : TSO-BPUL 07U : BANPONG UTILITIES Co.,Ltd , SPP

Work Order No.: 120831900 falfiiGo : JATURAWIT KHUMNGERN Jufi : 17 Feb 2023
Tag name.: TSO-BPUL Work Permit: 23-HT-49662
Division/ Region: 1n.5-2 Working Date: 17 Feb 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 17 Feb 2023 Create by: JATURAWIT KHUMNGERN

j. amwiiililuag adnsaiduqluaani

‘i'lﬂﬂ'ﬁﬁ.ﬁﬂdﬂﬁ‘iﬁ‘a"ﬂﬂﬂu

1. Gauge anatuaaniivionun

(udavagneiay, Liunnsa, hianisn)

2. HV molusaniiiowe
(fwmivnaigaeay, Lifiunduiidu)

3. HOV/MOV/POV anatuaailiova
(fwmianaigaeay, Lifiunsusidu Maidl Alarm)
4. Control Valve matusaniivioyua
(fwmianaigneay, Liflundtuiidu)

5. PT/TT/PDT maluaaidiviovua
(?hasavflawtunun, Fauaasnailné, dasasdvqiuusan)

6. Level Indicator maluanifiviovua
(udavsunivgneiay, anwiinl)

7.&Kirk Cell / SSD
(dheiacne, svéiu / &uag KOH)

Uné 136 “aifi

afnudMW

Comment

Representative Signature

| Name-Surname

Signature

PTT: JATURAWIT KHUMNGERN

17 Feb 2023

Approved : SARTTRA CHAROENPOJANA

23 Feb 2023

F-52.250.-0101 dszmaldaiodi 2

F-52.250.-0101 dszmaldafodi 2







@& ptr

uuuvxlasimﬂaag:‘;l A}_III/ R Station

ML1

SaviusTuUNa AH555U2AI6
Work Order No.: 120839185
Tag name.: TSO-BPUL Work Permit: 23-HT-52421
Division/Region: 1n.5-2 Working Date: 17 Mar 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 16 Mar 2023 Create by: JATURAWIT KHUMNGERN
a. thaamunlaaaduaanil
anwihe
daihe agneaw
Uné 1h3a “laidi
Lihadlasant -
2.ihasmwmnnisin -
3.ihaanusaswiningu "l
4.ihaviwvinlviiAadssne’tn -
5.ihavimguuvi -
6.ihevnaw@unsdwvianidu "l
7.ihevihaannaulasuayana =l
8.ihmvimldivsdwifiada -
9.ihangauilaaasia -
10.thadediuwas -
11.ihe Pressure set point -
12.iha Emergency Valve -
13.ihawiuan Safety -
b. aUnsaiauiaaasusaanil
suansidasnsasasay A Und ‘Lidlng afineaw
LAawnudodunae
a.fedunas CO2 3 3 0
b.annuafiuvie 4 4 0
sunsidaInIsIARal Uné 5a "Lid aunaaaw
2. inudanawdslmi - - -
3.1Wanidu (Emergency Light) 'l - -
4.Status on Fire Alarm / Gas Detector o - -
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 17 Mar 2023
Approved : SARTTRA CHAROENPOJANA 24 Mar 2023

F-52.250.-0101 dszmaldaiodi 2

uuuWasunsraAau M/R Station
'ﬁ‘m ANENIUFTUUNARIANABGITUAG M L1
Work Order No.: 120839185
Tag name.: TSO-BPUL Work Permit: 23-HT-52421
Division/ Region: n.5-2 Working Date: 17 Mar 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 16 Mar 2023 Create by: JATURAWIT KHUMNGERN
c. anwiilduavszuy Utility anetuanni
ensiidasnIsasaEan Uné biatho) “Laidi afinaanw
1.an i/ lszq(smanwd) -
2. \Whusdsainuaeuanaians -
3.svuminlsuh -
4.09uanIANIIAN -
S5.geuwdo(anada, oda, daca, 201u) -
6.Tnsdwvi uayinydasns -
7. Wvhuavainenalu F/C, RTU A
d. anwiildaasszuu via uazansal maluaani
sensidaInIsIARaL Uné 3a "Lid agunadaaw
1.enuaratnzadvia adnsal Auaani -
2.@nmd/anunnsauzag viauavalnsal -
3.amwnshiduuas viauazailnsal -
4.anmanidnosia Safety wiu adnsal
Explosion proof, &afiu -
agluanmwliauysal
e. sreiuusvau/amuniifiatuvia (Inlet, Set point, Outlet)
AATIAFAY Value Unit
ANufuL 899.0000 psig
ANuduaan 480.0000 psig
aaugiiznaan 29.0000 °C
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN _ 17 Mar 2023
Approved : SARTTRA CHAROENPOJANA - 24 Mar 2023

F-52.250.-0101 dszmaldafodi 2




@ ptt RGHARRRE ML1
Work Order No.: 120839185
Tag name.: TSO-BPUL Work Permit: 23-HT-52421
Division/ Region: 1n.5-2 Working Date: 17 Mar 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 16 Mar 2023 Create by: JATURAWIT KHUMNGERN

f. nMsvinvuza adnsaimuauAial

M3viouaad adasalmuauding @ @8 CLid

477U Metering Run 4 Run 37wy PCV Tuusaz Run 1 67

Metering Run Active/Working Unit
C 480 psig
D 470 psig
A 480 psig
B 470 psig
aaurnsvinaualnsalmuauusIiu
AT A B C D E F Value Unit
PCV RUN #ifindelaionu - - 480 psig
Filter Run iindol2an(PDI) - - 0.33 psig
Meter Run #ifindotaiomu - -
aanue SSV vaea [ "Lid @ né C ‘Lidnd
g. Msvinuaas guasaiiadiunadna
e d l “Laidt a
SUNINEAINTIAFAY 11 Alarm *Lidi Alarm aunsai adnganw Alarm
Flow Computer -
usm -
EVC -
avAlsznauuashiy SG: Cco2: N2:
h. nsvinviuaag m%mi’nimﬁm’qmmw M ‘gl
Pressure Calibration Gas
2 Al Flow M k 5
i’]LIﬂ’ﬁViGLaoﬂﬂ’-lﬂa ELW ow|Meter Lea Gauge Pressure (psi) BfPREEARR
i "Lt 5y iné i "Lt 5y iné No.1 No.2
[~ Probe
[~ OMA
[~ BTU
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 17 Mar 2023
Approved : SARTTRA CHAROENPOJANA 24 Mar 2023

F-52.250.-0101 dszmaldaiodi 2

uuuWasunsraAau M/R Station
'ﬁpﬁ ANENIUFTUUNARIANABGITUAG M L1
Work Order No.: 120839185
Tag name.: TSO-BPUL Work Permit: 23-HT-52421
Division/Region: 1n.5-2 Working Date: 17 Mar 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 16 Mar 2023 Create by: JATURAWIT KHUMNGERN
i. nMsvinteuaas adasailniih
- MDB: @i € lifi 1 Ph "aitfiu 230 + 10% 3 Ph "Liifiu 400 + 10%
Phase 3ph LN R-S ST T-R
Main AC Voltage (V) 407 403 405
Main AC Current(A) 1.9 1.6 1.8
Automatic Transfer Switch Cff @ hif
L C Main € Backup dgnw C
anumsaivinou dné C Lidnd
sinau uazvaaa'l uasq Flow Computer, RTU, uq @alné Chilng
Air conditioner nagvinauilng vaa lifiv$r Ealnd Chidnd ¢ aid
Charger / UPS : @4 Cid
Oxide Wi
Status/Alarm Output Batter
Charger / UPS P v Batt afnadaw
iUné Lidné v I v I bl “Laidt
v Charger#1 - 27.1 19.9 27.1 6.3 -
v Charger#2 ] 27.0 14.9 27.1 6.1 -
- UPS#1
r UPS#2
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN — 17 Mar 2023
Approved : SARTTRA CHAROENPOJANA |- 24 Mar 2023

F-52.250.-0101 dszmaldafodi 2




- Work Order : 120839185 du:ins-2

‘ wuuwasunsaadgu M/R Station ML1

AN USTULNAAIAN A5 5N 60 pﬂ Tag No : TSO-BPUL 07U : BANPONG UTILITIES Co.,Ltd , SPP

Work Order No.: 120839185 fuficionn : JATURAWIT KHUMNGERN Yuid : 16 Mar 2023
Tag name.: TSO-BPUL Work Permit: 23-HT-52421
Division/ Region: n.5-2 Working Date: 17 Mar 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 16 Mar 2023 Create by: JATURAWIT KHUMNGERN

j. amwiiililuag adnsaiduqluaani

TansidasnsasIAEan Uné 136 “aifi agunuaMw

1. Gauge anatuaaniivionun
(udavagneiay, Liunnsa, hianisn)

2. HV molusaniiiowe
(fwmivnaigaeay, Lifiunduiidu)

3. HOV/MOV/POV anatuaailiova
(fwmianaigaeay, Lifiunsusidu Maidl Alarm)

4. Control Valve matusaniivioyua
(fwmianaigneay, Liflundtuiidu)

5. PT/TT/PDT maluaaidiviovua
(?hasavflawtunun, Fauaasnailné, dasasdvqiuusan)

6. Level Indicator maluanifiviovua
(udavsunivgneiay, anwiinl)

7. Kirk Cell / SSD "
(dheiasing, sedu / Auag KOH)

Comment

Representative Signature

| Name-Surname Signature Date

PTT: JATURAWIT KHUMNGERN - 17 Mar 2023
Approved : SARTTRA CHAROENPOJANA - 24 Mar 2023

F-52.250.-0101 dszmaldaiodi 2 F-52.250.-0101 dszmaldafodi 2






@& ptr

uuuvxlasimﬂaag:‘;l A}_III/ R Station

ML1

SaviusTuUNa AH555U2AI6
Work Order No.: 120847351
Tag name.: TSO-BPUL Work Permit: 23-HT-54171
Division/Region: 1n.5-2 Working Date: 03 Apr 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 31 Mar 2023 Create by: JATURAWIT KHUMNGERN
a. thaamunlaaaduaanil
anwihe
daihe agneaw
Uné 1h3a “laidi
Lihadlasant -
2.ihasmwmnnisin -
3.ihaanusaswiningu "l
4.ihaviwvinlviiAadssne’tn -
5.ihavimguuvi -
6.ihevnaw@unsdwvianidu "l
7.ihevihaannaulasuayana =l
8.ihmvimldivsdwifiada -
9.ihangauilaaasia -
10.thadediuwas -
11.ihe Pressure set point -
12.iha Emergency Valve -
13.ihawiuan Safety -
b. aUnsaiauiaaasusaanil
suansidasnsasasay A Und ‘Lidlng afineaw
LAawnudodunae
a.fedunas CO2 3 3 0
b.annuafiuvie 4 4 0
sunsidaInIsIARal Uné 5a "Lid aunaaaw
2. inudanawdslmi - - -
3.1Wanidu (Emergency Light) 'l - -
4.Status on Fire Alarm / Gas Detector o - -
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 03 Apr 2023
Approved : SARTTRA CHAROENPOJANA 21 Apr 2023

F-52.250.-0101 dszmaldaiodi 2

@& ptr

uuuWasunsraAau M/R Station
FALITUSELUNDRIANASIFUAI0

ML1

Work Order No.: 120847351
Tag name.: TSO-BPUL Work Permit: 23-HT-54171
Division/Region: 1n.5-2 Working Date: 03 Apr 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 31 Mar 2023 Create by: JATURAWIT KHUMNGERN
c. anwiilduavszuy Utility anetuanni
ensiidasnIsasaEan Uné biatho) “Laidi afinaanw
1.an i/ lszq(smanwd) -
2. \Whusdsainuaeuanaians -
3.svuminlsuh -
4.09uanIANIIAN -
S5.geuwdo(anada, oda, daca, 201u) -
6.Tnsdwvi uayinydasns -
7. Wvhuavainenalu F/C, RTU A
d. anwiildaasszuu via uazansal maluaani
sensidaInIsIARaL Uné 3a "Lid agunadaaw
1.enuaratnzadvia adnsal Auaani -
2.@nmd/anunnsauzag viauavalnsal -
3.amwnshiduuas viauazailnsal -
4.anmanidnosia Safety wiu adnsal
Explosion proof, &afiu -
agluanmwliauysal
e. sreiuusvau/amuniifiatuvia (Inlet, Set point, Outlet)
A0ATIAHAY Value Unit
ANufuL 913.0000 psig
ANuduaan 480.0000 psig
aaugiiznaan 29.0000 °C
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN — 03 Apr 2023
Approved : SARTTRA CHAROENPOJANA |_ 21 Apr 2023

F-52.250.-0101 dszmaldafodi 2




@ ptt RGHARRRE ML1
Work Order No.: 120847351
Tag name.: TSO-BPUL Work Permit: 23-HT-54171
Division/ Region: 1n.5-2 Working Date: 03 Apr 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 31 Mar 2023 Create by: JATURAWIT KHUMNGERN

f. nMsvinvuza adnsaimuauAial

M3viouaad adasalmuauding @ @8 CLid

477U Metering Run 4 Run 37wy PCV Tuusaz Run 1 67

Metering Run Active/Working Unit
C 480 psig
D 470 psig
A 480 psig
B 470 psig
aaurnsvinaualnsalmuauusIiu
AT A B C D E F Value Unit
PCV RUN #ifindelaionu - - 480 psig
Filter Run iindol2an(PDI) - - 0.33 psig
Meter Run #ifindotaiomu - -
aanue SSV vaea [ "Lid @ né C ‘Lidnd
g. Msvinuaas guasaiiadiunadna
e d l “Laidt a
SUNINEAINTIAFAY 11 Alarm *Lidi Alarm aunsai adnganw Alarm
Flow Computer -
usm -
EVC -
avAlsznauuashiy SG: Cco2: N2:
h. nsvinviuaag m%mi’nimﬁm’qmmw M ‘gl
Pressure Calibration Gas
2 Al Flow M k 5
i’]LIﬂ’ﬁViGLaoﬂﬂ’-lﬂa ELW ow|Meter Lea Gauge Pressure (psi) BfPREEARR
i "Lt 5y iné i "Lt 5y iné No.1 No.2
[~ Probe
[~ OMA
[~ BTU
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN _ 03 Apr 2023
Approved : SARTTRA CHAROENPOJANA - 21 Apr 2023

F-52.250.-0101 dszmaldaiodi 2

uuuWasunsraAau M/R Station
'ﬁpﬁ ANENIUFTUUNARIANABGITUAG M L1
Work Order No.: 120847351
Tag name.: TSO-BPUL Work Permit: 23-HT-54171
Division/Region: 1n.5-2 Working Date: 03 Apr 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 31 Mar 2023 Create by: JATURAWIT KHUMNGERN
i. nMsvinteuaas adasailniih
- MDB: @i € lifi 1 Ph "aitfiu 230 + 10% 3 Ph "Liifiu 400 + 10%
Phase 3Ph L-N R-S S-T TR
Main AC Voltage (V) 407 403 403
Main AC Current(A) 1.9 1.6 1.8
Automatic Transfer Switch Cff @ hif
L C Main € Backup dgnw C
anumsaivinou dné C Lidnd
siaan wazvaaalvl uasg Flow Computer, RTU, 8uq @alné Chilng
Air conditioner nagvinauilng vaa lifiv$r Ealnd Chidnd ¢ aid
Charger / UPS : @4 Cid
Oxide i
Status/Alarm Output Batter
Charger / UPS P v Batt afnadaw
iUné Lidné v I v I bl “Laidt
v Charger#1 - 27.1 19.7 27.1 6.3 -
v Charger#2 ] 27.0 14.9 27.1 6.1 -
- UPS#1
r UPS#2
Representative Signature
[ Name-Surname Signature Date
PTT: JATURAWIT KHUMNGERN - 03 Apr 2023
Approved : SARTTRA CHAROENPOJANA - 21 Apr 2023

F-52.250.-0101 dszmaldafodi 2




- Work Order : 120847351 du:ins-2

“ wuuwasunsaadgu M/R Station ML1

AL USZUUNDAIAAGFIUA0 pﬂ Tag No : TSO-BPUL 07U : BANPONG UTILITIES Co.,Ltd , SPP

Work Order No.: 120847351 - falfiiGo : JATURAWIT KHUMNGERN Jufi @ 31 Mar 2023
Tag name.: TSO-BPUL Work Permit: 23-HT-54171
Division/ Region: 1n.5-2 Working Date: 03 Apr 2023
Site/Customer: TSO-BPUL Type of Station: GSM
Create Date: 31 Mar 2023 Create by: JATURAWIT KHUMNGERN

j. amwiiililuag adnsaiduqluaani

‘i'lﬂﬂ'ﬁﬁ.ﬁa\lﬂﬁ‘iﬁl‘a"ﬂﬂilu

1. Gauge anatuaaniivionun

(udavagneiay, Liunnsa, hianisn)

2. HV molusaniiiowe
(fwmivnaigaeay, Lifiunduiidu)

3. HOV/MOV/POV anatuaailiova
(fwmianaigaeay, Lifiunsusidu Maidl Alarm)
4. Control Valve matusaniivioyua
(fwmianaigneay, Liflundtuiidu)

5. PT/TT/PDT maluaaidiviovua
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