pinn | RIPMWUR =0
JININT Y
37w NN - ==
320117# »

A

D )=
p"va (1880) JINYI NOTIN \\ .

1N77¥2 NIIIN INPHYN

0N NP 99190
J-5 ,J- 4 manwn 'na

4 P79

THY% 2320 V99N

2024 250849

1

4575/8-062-P2 11.12.2024



0D | PNWAN
1IN

TIINY
17w

(=224 ) R =)} )

X MTIAM NN UK N2 MIANYN PN - 1p9n

NN NOTIN - 2p5n

Ny NYLVY - 3PON

NN INd - 4PN

[=2dal>hvA)

4575.8-061 P00 7Y NPADN — DYIDIN NV N
P2 ™onY 11.12.24 QI7'TI90 ANT DdN ojpn
P1 YR 16.11.24 QI7'TI90 ANT DdN ojn
PO nnynY 29.08.24 Q11’7190 ANT Ddn oM
noA AN ' INN AWUNN DY 1Y DY
2

4575/8-062-P2

11.12.2024

O



0D | PMWA O

r1'NINT

T7W "IN - -
-1 p5n
MAXYNA NIPHN
DY N7 HYIIN YN "3

D3y 19N

WYS  1pM9

NN MMIY 2P0
TIYMMIY 3 P9

NPN) NYIAN MTIY 4 P99
TN N2 NIAND 5 P99

4575/8-062-P2 11.12.2024



4575/8-062-P2

1949

puinn - NPNUN =0

r1'NINT

T7W "IN - -

02322y 19N
955 1.1

NTIAYN NN 1.2

NT2AYN 9PN 1.3

NP 1.4

DNPM DX 1.5

VNN 9TD 1.6

Va2 MMy 1.7

DOXMPY NPION 1.8

INRD TIND NPINT DY) IITT 1.9
NTIY MYYY DNWNR ,MINN - 1.10
TEN OIIN NPION 1.11
mpTa 112

nYINN - 1.13

oM DAY PY  1.14
NTAYN N2 NLYN N 1.15

Mol 1.16

11.12.2024



D'2'INN
TIINY
17w

n'nun=0o

i'11JN

3993

(N7WUN) N7Y2 PININX NPV NND 00N NP DINIVN JPNNL YN MDD TIVH NV NNDNI
MANYN NODIN YT DY UK N2 NOIWNI MPIADN NROYN JPNNI WX MDD TN NN MITYO
J=5-1] -4 12>3 501592 SVT MYNNHN MYTN NN

VPNI9N_ NNN

199 NPEPITVDNP NV MTIY ;79 MTIAY : DINNT MTIAYN NI DAMIN MY NINAIIN
AT IVIN 7 3190 97y MTIAYN .NANWN N2 DMPWN NI¥IY TPY IPNN MY NNIY MTHaY

MY NN NOLYN NIOM NDXD DN DXPYP NN NDDN PN PN
LDOWTN NN MIARWYNI DY MPNN

PN N2Y MWITTN MIDNN MIANWNN N2 NN DPIIN MR NN
MYTN MARYNH

MARYH MPNN MTIAY VI N2IVY N3N LYIONI VI MO PIV NON
BaRbi|

DNYINI NN YN M3 MARYN MPNN

NLYN NN NPINN NI 59D MYPIP-NN NNX NMND NN MY
TV M2 MINTPY

MARWNY 24 "N P NN TNXY WT-59 9902 DTN NNS NN NHNNN
T

NNSN NIPNN NNMP YN 2123 NIIYND DX9NNT MIANYNI NINY NNX MY
NNV ONA NN 1PNND TIIND

TW-2 92 »om5 107 wIN P NI

(TN NIPNN TNXY) NNINR NOTIN MY
STI932 190 XY TMYTTNRN (TROM TTI >T> DY) DLW NYPDY DTN
LDMP VINIAY NLYN NIDNT MNP PV M PP NO”N
MHIANN DY DTPIM N¥ MIAID VN 3.3 -5 DY POIYD DMTP NINI
SV DYV NN DOVATIN DIMNN DD NPION MIID NYITIN
.DOMPPN
DINYTR N0 YN PITM NPION
JUN DD MIARYNY DT N MTIDD N2INN NN
212Y MR, MTID? TNND INNA PIXd NV MTY
DYI9N MARYN N2 OMPY TNXD DN MDSPIIVONP MTaY
.DVTN DXNNAY DPIVN NIIDN NN PON 71
NTIAYN VNS DXWITTN TP DIINN D32 D1V NPADR ,NYID)

4575/8-062-P2

N

B2\ i)
.1.2.1

1.2.2

1.2.3

.1.2.4

.1.2.5

1.2.6

1.2.7

.1.2.8

NNAYN 9PN

131

11.12.2024

1.1

1.2



0D | PMWA O

TNINT ot
I - e -
T7W M NIN - ==
D’P)ﬁb 79NN 9TV NDIDON NP MITIAYND X2 NLYN NP 0

PRYDM NPWIPHN NMWIN T Iy WINDD

NNY MY 1.32
NPANN NP NPINNY DONNNA NN OXNN NOYW PNIDY DTN N
NN 7PSN MMPN) DOYPIP NN 8P DD NN NNY YIY)I MPON a
VPP
APYPAP NN TPDY NN PN TNEY NVWN NYTOM NN 2
DNNNA DOWATIN DONM) NNY OIVIAN ,NNY YW MpNm 9190 R

N2 1N21 M0 NVLYA NPANH NPMIN NIDIND

D1OINY DNNNA WX 2YD NN NYIANNN N
P20 ONP MNANNN TIXD 107 0IP2 NP NN DY 7P TINN R
19021 MYTN NPIIN MIANYN NMIPNNI DIV ,NIINN NONNN NPIDN 3

NN MY J-5 -1 -4 9o

NPIDIND ORNNA OXANND MPNM DIV NIINN NDNNN NPION N
ALY PPN NPNIM

NNPYY NOLYA ,MPNNY OXTYPNN NN PN DI HY M0 NX» 0
NN DMINPNHN DXPONN NNIAM 1VAPN DY NONINN N2 N JPNna
.MPNNM DTN

MDD IN NPTV MDMIN) NIIY MDMNN MPNN NPION ,NYIDI R
(NN MININ
PPN MY DY NMIINNN YIXID) DINDIND N
NN NYANY NOVY NNYYM DMNPIN VNI R b
IVINNDN DIPNY NIANN PATIVI NDIDIN MNP NTIAYN D)2 NVLWN NPN DY

PPN NMVIN T DY
DMNNNN )2 DXI1DTHN ONPNN DY THPHN VNN ,IINAD NPIDIND DNNNL VNI MTIAYN DD
LOTNNN MXNND ORNNY DT VIIN TI9 OXNYA PON

7M9N 1.4
39901 DY 5 YN DR DT DYINADIND NONNNN NPIDIND NIV .1.4.1
Y NN .1.4.2
NS 122PN DY MPIINN NOAPY ,NTIAYN INNX DY NIANN NIDINA NY» DIAPN
Rk pla}ap)
22PN 2T Yy NN NPT .1.4.3

, 10NN, MYV 55 DY DTINNY T YT 1PAPN IMN P17 NPIDINN NYAP DY
TN VYN DTN .NNIND PINDN INY PAD NPIDIND P2 NHPNRND ONY NPND

4575/8-062-P2 11.12.2024



D'2'INN
TIINY
17w

ND DN P2 NN aApn WNN XD .NYAIP 70N INVONM NIPN Doa N0
,NT) DNND TINN OX P2Y 9730 MINRND OXY 1PN ,NI0NN MYV WD
ST9R MYaNn MXXIND NPINND 932 172D DIAPN RY»
VIN2/T999 MNIOIN
MANNNN NPINNIW D YIT ¥ 92PN DI N NHINAIDN DY 1NN2
DN D VINID NN NIDNA XY 1N 191D IN JNNPN NT NNINAIOIND
7252 37510
DNNNA ,DX25W2 IN AN ININD 292 1YAPY 110D MIXIY NN
TIAYN MNTPNND
navNmn 07191 (AS MADE) 3183 9NN 1o
1) HY MNINT INND MIDTIVN ,VIND NPIDN NPONID 1DAPN W NTIAYN 9932
YIAPN YNIAY DNV OMPYN DI )IDY IITNT MM P NPINNN
NPONN NN NPT
,D27T1 , NN MM MTN MY ,NTIAYN S0 D X MINYIN NPIONN
227191 NOIYNN 2399 9OV, DMV TIN
DTN MP IMNI NYYM MTIAYN W DN DNVWN DD AN PPN DTN
.TI2YN NDYNNA PAPY DY NPIDINND DY VI NN NMNI
. DTINNY 0N NN MXNIN
NIDINN NN PINND NMIDIND NN YN NPT DY, NPINNN NYIN INND
.DX2VMNN DOYPI P DY
792 MO MXNND D) DN MMIND NION NAY TI92 PAPY DWW ND
DMNON ANV DTN YPNNI MNDID MAVNIN

n'nun=0o

i'11JN

144

.1.4.5

00PN 809919

YTIWN-1220 VI
95 5y 12 MTIAYY Y99I VININ DY TN WIA INIPY ¥ 1T TNPN VIIN
MOANNVNL NTNPHN NTYNN NXRXIN ,NVN VNIIY 19D DMVINDIN PP

22N TIWNM PHVIIN TIVN
95V NIONN 1O DY PR D DY YTIVNPAN VI NNDYN INNN ND0N VI

2001 VY9N PNV RN NTIAYN
STIYNAN VIDNN DY AN NIDTIVI NNTIN TINYN IMYIDY XTND 1Dapn Dy
:TIVNIAN VINNN DY OMVIMNDIN DIPION NOWI oD

MNTPM - 00 P19

99y MY - 01 P9

NN PIN PV MY - 02 P9

NYIAN MY - 11 P19

YIN MNON - 19 P19

4575/8-062-P2

.1.5.1

11.12.2024



0D | PMWA O

e n"11JN

NPYYS MXINND .1.5.2
NTIN2 VLNVNN Y9 DY ONNNA NNN MTIAYN NNAD NPHHOIN MNNNN YD
DY TPINVNY VA NPNVN NN DY PPN ST DY MHANN YINIAY HVITIVD
.NNND 1D»H05 DININY
Sy DYYTY DXTNPNN NIND ONINYI ,NT VIIN T PNV PON DMNNN DN
.D»9951 NHINN NN

DY20DN 1’2 MTY .1.5.3
MITN P2 NHRNND OX INA DPNO DY NIPN Y921 IN NINK IRND PN
219N90 IMIDTY ITD AVN» DNVYN DDNDNI YN MYOITY DTN

INA I9NYY
nPION N
Y TNPN VI A
D»LIMNDI DNPN 2
REIARICRLYA} T

MIAVYNNND 19NNY

hRhkA}amBn by N

Ny TNPN VYN D

nYIoIN 3

92NN 20791 N
YTIVUNIIN VNN

SNINNDD DY 921y ©TPIN DIPN Y93

oIpn 1.5.4
DNPNN DY MYOITN DY NY> DT VI 9 DY MTIAYN
: ONAN
ASME B31.4, Pipeline Transportation Systems for Liquid Hydrocarbons, and Other Liquids
API 1104 — Standard for Welding pipelines and Related Facilites
API 2009 — Safe Welding, Cutting and other Hot Work Practices in Refineries, Gas Plants
and Petrochemical Plants
NFPA 25 Requirements for Fire Pump Tests, Part 1
NFPA 20 Standard for the Installation of Stationary Pumps for Fire Protection

DXNOD) .1.5.5
DY 199 XN PON ONNN DT NIN/TIND DINODIN U
IND YINDNI VIIN

4575/8-062-P2 11.12.2024



0D | PMWA O

r1'NINT

T7W "IN

YA 919
M85 DMNT NI NTIAYN Y2DY DD VIO DY NN OTINNDD WINHND 2PN DY MINAN NONNN M0
T2V NONNN IN NYAPN (NTHIAY D) O 10 TY PNRIID VI NTIAYN NINID DN NID
AN Y52PN DXNM> NYNIND NN ANI2 OTINNDD NN NJIAP NN P9
NYV NAN NTIAYN 2OV WIN NONNN 25W) 2DV DD WINA DY AND2 OTHINNN NN DA Papn
D1 NMYWN NHap
MTIAY INA DWINN APY NTIAYN YIX2D JAT 7Y NINN DOV JPNNA NN NTIAYN 2D NI WITIN
LDINNK Y MYNIAND
92170 YN TN JPNNN DIVONI NPYXDO1N MIYIOND DY IDINI INTIAY NN PO 1PIpN
INMP MOIWNY MIINNN D¥ITT NMIIN DY
DNT M2 2N PP NN XTI TIN MTIAYN ITO X NNYY ,XINY DPOW DI PIRYY OTINNDN
PN NADIN YO XYY NN

vara mTay
Y)IDN NDIT TV NPINNN HNN MININ AW DO WA 28N NTIAYN INN NN NIYD PPapn DY
NI DY) ,09Y ,0W) dN) XINY NPN DON DM NPTN NWIND DNTON DI NN MVYN
(NNYTY,0NYO5 DM ,DINN D MNP
NP7 9521 MY MPINT NN PIINNDY DN NN PHDY 7T NMININ NVIVA NNAY ONY 10IPN
LOTINNN NMYIR NN DIAPDY NMDPY NN NN MINAN NVOYW NN
INYI T OTINNDN .Y NTIAYDY DNN DY PIDPDY NXTYOIN NPINNA NIPN Y32 XY Uapn
DTPIN NN YD Papn OX 0) ,NTIAYN NVOYW NAYNNY (ONNNA DIWAD 21N YaAPnY) MNND
NAONNA DNYPN DXTON IN MR NIAY N HAPY INIT 7PN XY PIApn SNWHD NVOYD
.IOWN
NOY NN OTINNN T DY IWINOY DIPNY DN NTIAYN DIPNN DN NN PXNINY DIAPN HY
19X NDY (DINNX YT MYNIANN NON 0)) . MDD MTIAY MINIAD IN,NTIAYD ,WI1D7D DI NI
NN TIN NNSIVN NPNX DINNN 2D NDRY MTIAY DI ,0INN DXNLY U IN DINND DIPNN
.DMVN DTN PPN NI

0XMIY NPION
N2WN DY INPINK DY, 1POY 7PNN MTIAYN VINAD INPION) DINT 1IN NIANNN DIAP> XD PPN
DYIN NPN YN MIANNNN TN ,0IVVYN KDY 192PY 1PN NN MINAD DXWITTN DNYNN DN
PINRT VAP INAYN DY 1DAPN T DY N -INSY NTIAYN DIPN YN DNPIONY HNUNM
MY MPYA IN DIVYNI MODN MYIN 1OY NY .DNYUNN DN NPOONI MOPN N MPOIND

JON MOPN 2APY OIND
DNTH ,NVIN DT ,NVY YONM) TIVN NN NYDIDN NNY YN DY NVYD YHND PAPN DY
NOYI MNINNNNND MIAPNNND IN MTIAYN VINAD YITTN INK THX HI) DD DOMPY ,PNN

4575/8-062-P2 11.12.2024

1.6

.1.8



D'2'INN
TIINY
17w

n'nun=0o

i'11JN

ANND TINA MINT AW 29T

DINNA,NINK NIVN DI TRX 071NN NIIYN TIXD DINMP DA DY NYNN
LDMVNINIG DX9HX DITNNNN 257 5902 P TN MIYIIAN Y NXINDY JPNND
DYD»YN 259 OYD NYNN 2PY ,0OWA50 DIPY P DO

.11720N INY MYIAYD MV O Y DY 1IN, 10apd

19 WY Y90 INND TIN DN IYNN MDTT NN PP 1YaAPN DOYD 1INNRD qoNa
ANTIAY IINND

1PIPN OV TIPS 1209 DY NALIV NYNN MIYIRNY 19N MYHDIN DYIITN
PN NOY , NINIAN NNPN DO TUNa

IN/Y DT, INNOYNNN DI IN,DOYNND PTNN N ,PAD DAPN TNNN NTINI
TIAYN NN DTIPY DD DY) AWANRD 1IN DY, DIPNn Mdyna

NYNNN N0 NX 1) DNHNP DY NYNN D77 NN NN ORI DIAPN
DY 197,MONDIND MNYIN ,0TINNN DY ,NTIAYN INRY ININN NDNON Y)Y
DOMYT DM DD

NOOMMY NTYDA TPNN NWHN 97T XYM DD 12PN DY INPINKN

DO NY (DMINN DOYNNN IN DOYSNN D9I1D) DY PYD DD MYOIT MDD MY
ANV OMNVYN DTN YPNNI NNDID AWNN TOY NNNNN TINA WYaAPH
MNon

.1.9.1

.1.9.2

DAY MYYIY DINYIN ,DNDIND

NYWRN DY 1INV NPONND NYINRD W 1DAPN NTIAYN NXNN 1Y

NNONA PPOYNY INMDAY ,MYN 1PIAP DY D721y MY ,0XTIVN DY NN
TP DY AUIN NY QUN TN DY INPOYM INDND NYNN XD .NTAYD VNda
N7V N3N DY NNV NPONN

DINNA NININD IN DNOND NNV IMIN IR/ TP DI DY PINNY 2NNN DIAPN
PN oy

NTIAYN NN ONNDY N92NNN ONYIN DIAPY Papn Yy NMavn NoNnn »ad
2N TP ,212,000 MNP 5PN 2P 92V IN NMADLSN ,NPIND W2
MOPN YNNY ¥13,00TNY HYNI DOYPIP- NN MMN) HNYN ,)NAOY DI PoT
12 DPIOINY NOYY NTIAYD NIYISN NIV NIOIN DI 1PUIAPY DIVN KD .DXPIN
MYYD TIOHY MO MTIAY Y NODIN DIVN 1D .91 MON TINN YaApn
.DMYPIP NN ODWON NN APy

NN, OTNND NPMN 29D TN INNRD YaApn YY NMayn N nbap oy
991 MAYLIN N ONNN DIPN MDY DOYPIP - NNN DDA DNPN
95 \PNY 0aAPN YY .OMT NTIAYA NTIAYN IRNND DXAIPN DXINNRD MMPNRN
IMIAVN DY DINN DXDTNN IN DIINRNND NPT IYININ NVIPI ON APY DY P
NN

D100 Y90 NN MMV MTIAY NN DINN DNYIAPY MOHNN NHaNN

10

4575/8-062-P2

.1.10.1

.1.10.2

.1.10.3

.1.10.4

.1.10.5

11.12.2024

1.9

.1.10



0D | PMWA O

r1'NINT

17w ' NIN - ==

PNN KDY )N D0NI0APN DY DXVWATIN DININND DD NN YN DIAPN .0>TI19)
0 NN DINK ONYAP DY DIRM MYINN 12)2 NN NYADI NY AN D5 DIAPH
T PN DY ON

19) DN MDD NTIAYN MYWA P DNPNNA NN NP DIDND NV PDIPN .1.10.6
DY NV’ NTIAYN MYY DINN OOV 3312 NTIAY PNIAVNL NNPY DaAPN DY

NTI2Y2 M2XN DYWAID DIOY PIIN DY NNT INIT MNP XD PIAPN JPNND DN .1.10.7
.DMIPNNA NNMN NTIAYN MYWN NMYINN

INNRD MYV 1901 TIN 1NON NTIAYN D NIXNNA NN D372 MIPANN DD .1.10.8

NNNN YOPN Y XN NI NIND NNIN
YYAIN 2PN IWIRD) (191 DDV YY) DIWIAIN NONN WINOIND PPN DY .1.10.9
YAPN INTIAY TONNA YAON AN PINM MY PPN .ATAYN ToNNa ¥ada
NPINN .(NMIDIN 29 DY INN ROW) INTIAY APY WI2D5 DINY PN INDA DD P
APNND DNIN NN MYV WY 92PN PNIAYN DY P MPIN) WIIAON
NP DY DINXN XYY ,NLYA NN NITIAY MY ,NTIAY DI MVYD PN .1.10.10

1998 DN NPOON JA.11
MIMIN ,IRY MIDIN ,TPNN L1 MI0IN MY ANIAYN , THNN, DIMIND DI DX PAD> \DIApn
Y09 9D TIINPN NN NTIAYN DY DD RSN OVD TIY) MTIIVPIN ,MDNN MIPMN NN
PRTIN DY NN N MY AW IDINN 20 MTIVN MNYI MTIYND qONA »D0N VINN
PV NHMPN AN NN MDRNN) OWTN P DIMIND
.3 099 HY /X NIDIZ DINIYA,PNITNM NIANN T DY PAID? TUR TPXM DMIDINN
.1T 39992 ©Y21990 TSN Y09 DXIMIND DI DY OTPI NN HAPY 2N 1DaPN I, WHITIN

5519 ,P9DNN TSN DXININD YVI9T DMNPY YITTD MDTN YN DTINNY

J12) DYV NYI MADIN ,)INN NN

DYNDN DXMPY N/ DXININ PADY 1VAPNN AN (1NYVN NPIN IN) 7OTINNIN WYITT DN

SV NADIN2 MDAP THD PIAPY DNAY DY 01NN NNOWIL IN NINODN AN DN IUN

INSINN 2Y 10%

.192NN YONNA 1PIAPY 10N NIANN NPADNAY TPNM DXININD

AMTA/YIY TN D1 D1INNN MYIND AYY 1Yapn NPODNRIY DMIMIND 13 DIYYN
SNIVIND

mpr1a 112
TN DX YAP> OTINNN .MDN MPPTIY OIMIND MNAHT DHINND NP> NTayN Tonna
I2INNY NMOINY YT ,0TIDY MINN) MY DXININD NPWYN MPITAN .)I90N) YIPH , MP>Tan
DTNNIN MINNNY ONXNN IPTD OIMIND .DINN DY NPONIPNN MYIITA T0IY IDdY2
AT Oy MIYVINNY MTAYN)
T2V WIDOWY DININD DY DNNXNN NN MIYAPIN MPYTIN MINNIN
NTIAYN TONN NN WY KO JPMINSIND MINNNN MPPTINY D INTIAY NN PTO> Yapn

11

4575/8-062-P2 11.12.2024



0D | PMWA O

r1'NINT

T7W "IN

MNNN N PN MPPTA APY NIV DY DY PIAPN T NNYL YWIAPNN KD .PPNN
APMIRNIND

,VNY L ONYN DM N0, MIPYTIN WINID OIMPYN DI IR INIAVN DY P05 0apn Yy
121 D20 NPNIN

YN TN 1.5% = DY TIY 1Y 19370 DY 050N MmN MPITa I3 YN

MINN

LDMIND DO NN PTI NTIAYN INND 1P, NPIDND NN P72 NINY NN N8N \9Ipn
DIDIAN IN TPN, 0N JPMINN D) DM 02 ,0MPY YT DY DINY P 930 IRINX DAPN
.DY OV DXPIIN DI DY NIANN DX NINAY 2»NNN XN, D3NN

PAP NN .OTINNND NN IN_YNIN DIAPD POY MWN »DaP PXoyno 10vN papm Nna
YNIN MDY 192NN 199D PNIAPNNT INPINND V2PN NN INWN XD OTINNN YT DY MYN
YN

PYIAPY BN NINDHR/NTIND NTIAY NINIAD MVYN VAP PXOYNY 1PAPD NN NN NN
INSN 152 10% NODINA,MYAP NS TN DY NNINN

)2 D5MNN ONPNY DXNNA NT VI MNIYI MOIYN NIIINA NP PPIAPN NN NN POIN
PN NPON DPN MY TYNA 1P DI DY MIIWNN DY NPPN N2WAY ININK MY PPN
PRYIN MY

2WPOP IN NYPN DI (NNIPN NYWN) MYV 24 TIN INIVN DY 192PN 1PN NPINKRD NMPN TYN2
DYIIN IN DIMINNND XD DINMIND VINOY H9)2 D) XIN IYN NN 22337010 TN NINOY
22PN S IMPO NTIAY D532 IN NI MOONA

D079 190N JPINT DIIRNN KD DININA YINIWN NIRXIND NNINY NN NYPN 9
.DYPN DIMIN2

N9V DIONY P10

APDNN NOLYY NTIAYN ANRD NINND DN NIAYN DY DAPN YT DY IPIID> NDIDAN DI DTN
NP NMYINR NP INND

DIPNI YNRNYNY MYIN ,NT DIPNY MINN DTN ,DXTIV NIIDIN IPID> PON DIPNHN
93 92PN DY INPINK DY ,TMIPNT MWD DY 12PN YT DY NN NON YD DN §Y9971D)
Y992 NPT WIAT 1D DN NON 12PN ¥IDID DTV NDIDN NN DN DY PROYD AN
AN29P2 INA DTIAYN NN PHRTIN YINIYI NOMINY NINN DIDNDN OXPON D

,NTIAYN YYD 51 TI9) YNDA PON N,V ININY 295 1NWDD PNIND NOIDIN DTV PIDPD
STI9)2 Y72y DI KD NIPN DIV, IND DN P2 DIDYD DNIND YN WITI 127N DN P2
INND 2P INIAYN D 19PN YT DY NPRWAD DRV P02 T19 P T2 OMINN 19N P97
WUINN NN PPN DY DIRN INKRD NI2ND NIAYN DY NYIIN

DAY M3 NOYND NPY
122PN M9, OTINNDN T DY NNZAP 951 DTINNN MNNN 292 MINK YOP 53 IN NTIAYN ) DY

12

4575/8-062-P2 11.12.2024

.1.13

.1.14

.1.15



0D | PMWA O

TIINY
17w

i'11JN

A2 TINDAY INRNN NPODY NI NPORIIY NINK NDIDD DY DY, MNIY
ANND NN NON VAP .OTINND INPONT TY INNIY TSN D9 DTN DOD OININN 7O PPN

NLYA NTIAYN NP NIY INKY P NPITIY T0N» XAIDN PNIAYND .ITIDNY OP) 8NN3
IONNM OTINNIN T DY

OTINNY
IYINY

YN NYAP PIRD MINN 7PN 922 7P X0 NAVNN NN

mnoa

ININNDI MNMVIAN NIRNN DI INK XINY PIAPN DY MINP0AN NIDI IININND YN DN GONI

MNOPLIAN NNNN T HY DINN NTIAY INOD NYIAP PYV NTIAYA 2OV 9D N YD NN
N2XNN 29Y MY DAY INON NYAPO NNTY PPN NPINNA L)D IND  .NHANN DYV
DY ININD NLYIA NMITIAYN

MYSNNI OXTYN DI DY 7PNV NNOYI NDNY PPN DY MDD YNYON NDIAP TNND
JPNVYAN NN TIT DIDIV NN

NNPN 12Y 1PV DI HY NIANN DY MNPVIN NMNIPN T MYYITI MM 7D PNNN YIAPN
TI9 NINTOY ITOP NNIYN MVLIAND N33 PNNN PIAPN NIV TIVND DY MNPVIN
D20 DIMINNDN DYINDNI MYNNN MNNNN DI MINNX INDD PTNYY

MNVIAN RYND MONMNNI NIV PPN DY NTIAYN 1IN PISD OIRYY 7D OTINNN
MAYN OTNND PN 02PN YT DY DOVIPIN MNOVIN FYNNNI DINDYD MYT D91
IAYNN 9710 ANNNM NNT DD RO WITID ORNNA PPN YYD \DaPN 1912 NININD

DVIND NN TI9 *NYA PON

MON DPPOIN DY NIPN 511 192PN NTIAY PIONT INYT POV 195 YNWI 7P DTINNN
WYAPN DY INTIAY NPOON . NINT MPAYH DIDIRNND DIYSNN NP INND TY MMV
19 AUN DN MY NN Y NPODIN NPNIAND 1N ,INYDD N¥92 1DIPN NN NOTN N

2NN

POY NYN NIPN 532 . MTIAY NOD ONXNND) PPN PN T PTAYD PODY vapn DY

PN TN DI0Y IRYA D) ,NINMNY TN NYNIND IWN NTAY PY09NY INYI DTHINNN
GPONND 29N PPN .ONPNN IN DTN PN INYTO ONIDN IWUN ,MNND , 002N ,MINN
NN OXRNND TN HOMY TPNN NN NINN RIDY NNT R

DN NP MMV NINNND ONNNA DY KD TWUN DTN D PHDY YNWI OTINNN
NN IN 12NN DY MNPVIAN

VA NI INKR DTN D) DV MIVN MYAP 1IN0 1TV NINSY XINY TID INT 10PN

DAYYD MPNT SYSNN INA NIAND DY NMINVIAN NNPN 29D NP 1P INYON IN

13

4575/8-062-P2

S onD

11.12.2024

.1.16



0D | PMWA O

TIINY
17w

DNRNNA 12) YN PPN ,NNPNN ,OPIND NINNND DRNNY MYDIN 29 DX2ANNNN
ORI MITIAY VINAD DININ DXDIPNN MV OYNNIND

NWIN 9Y 9272 DOYNIN DODMIN MMNVIN ONIN NN 2V PINDY PIYY )N DaAPN
VAPN AYND ,INT DIDN DY IN,NT DTN DY INDINN DY .NTIAY DD I8 29D INYSN
910 DI NNPNL INININNM INWT D)

DY NYNN DT NI TEN IO DN NON , MY MINAY YHNUN TN wHnwy> XD Papn
DYV NN D2 NYIAY 1NN XD IDNYN PYWIN 192PN DOV KD 1D 10 . TRDN PO
MNPV NN

VN DT DD TYNA NN PPN ITON DY qOIV IR NNV 1Y 2PNNN PPN
IIND DIPND ,NAYN DY JPNNT NLYY NN DN NDIDN PIDI0D VAN INT NTIAYN
L7229 AN YD 19 DN NONX ,NYI) 77T DM2YN NNYONN YN 1DIAPN .AMWIN T DY

LOTINNN NRND YNRIN

Sy MNNN MNNND DNIRNNND WUR N SYSNHN NN PINND PIDY 0apn Yy
2210 DYNNIND NOYAN PTIY NN TITNY )9 19D .NIINN DY MNPVIN

I . DMINNN MWK NIV IYSNN DIPNI INYD IMNY NY Y3353 79 IXINN 193pN
NITYN PYSNND YINIWA NOPAN TAN TN 772 NINWN 932 755 IRINN 7112 1P 13
LD INN IIYN

Y2 DN 2975 YNWY DIRN TYN 107 INNI NN NINWN 532V TI7 ONINN 2PN
DNV MWW 12 NYNINNDY NY 532 NN XD 2077 .TNSN

14

4575/8-062-P2

n"11JN

11.12.2024



Duind - NN =0

r1'NINT

T7W "IN - -
2 949
N MNHTIAY

02322y 19N
Lol 3.1
MIVIANY NNN 3.2
NN NN NN 3.3
NEN TION 3.4
NIINN NN DINNHNN 3.5
DN NIPNN NY» 3.6
TOYPIP NN NN NN D0 3.7
NND »Nan 3.8
NN IN/) YAN MNPON 3.9

DMIMP MIIWM ONPY MHannn  3.10

15

4575/8-062-P2 11.12.2024



0D | PMWA O

r1'NINT

T7W "IN

NN MTMIY

3993

NNXN NI MITIAY NIV NN NY MTIAYY DNMNN VI DY N P
MTNN 5 .0INNM DXVIANN ,TIVA YVIVIY »7aY DIPNI WXL NADINN MTIAY .INNI
OXRNNDY TN PPN DY) TAD2 MIANPN 1N NN N2 22D DOXVIVIYI MY
MY INRI MNIRNM MTTI N2Y NIDIN I3 DWW XY .NPNHDN MTNN NN INNI
DNNN2Y VININ OV N PN ININNID ORNND WX TPYPIP DM MOYN NN NN
.Y V9NN TIN YNDA PON OINNNN DMVINDIN DNPNA ININID

DY DOPON DY 191 NDIN 1PH2 IN NN IN NIV N I NODIN YD ONIWN RO
NN N2 NSO

LOTINNDN YT DY YAP» MTIAYN MIXAT NMDTY 1TD

NIMANY NN

DMLVP OPN NMNON NNYIT DXVLNANM NMODNA DIMDNN OMIVPN D
.DYYOINI DN DMOPNN
NN

A105 GrB sch.40 nnw NN 1077y - e

API5L.X42 w.t=0.3757 nMNW NNN 247 Ty 1270 e
NN VAN
LDMOMYIN PP DD DY ANSTIPNN MYIITAVTHY NN MIVIAX DD

HINI NINYN NN

M2 52510 XY AR 5510 N PYDA NN NNNN PN NN
2 9NYD

22 DNPAI9 DNYN ,ONONYN YN INN NP OMIVIAN) MNVS NYIAP o
,NNNN NDOVLYY NN ANND NVWA NTIAYN NIRD IR PPIAPN OV NONIN
T2V MINA DIPNA NPT NNYIIN

MAIPIN MY ORNNA OPONT DY NIOY MM 5910 MDY NN N .
YT DY DT DXANN IN DINK NINPIN DN NP ,NVYI NINIXNN DIVIVIVA
MV NN DWOP )0 NPYTL ,DHNHDN IWNROYW NVOW 9D IN DINT PIN
NNKN YNNI ,TINND MO NNNYN DTN NION ,DNTOI NMONY DRNNA
DNPNY ONNNA MNSPN NN PONY W NIAVIN MDINPT NN NOYL IN DX

16

4575/8-062-P2 11.12.2024

.3



0D | PMWA O

r1'NINT

17w ' NIN - ==

LOTHINN

MTNN DY N0 NNPXA H51D NN TINAY NNSN MOIWN MO MPNN °
.DPNTIPY DN

.DX0I919) NIONY DRNNA NNXD NIDIWN DY MND NAOIN )

MNNM DVIVIWN 299 53N, 1INITI NP 19X, DONHD ,MDNHN MPNM N .
ANN2 NN

LOINN DTN OIDINOYWI DX9NND NN o
.N7IXN D9 NHVY °

XN N2 oMY .

MNMNIISD PPN 3.4

TPIND 292 WY OMNDIONR DINMN NN PND A 7YNI PP DY DINN
2300 TINN PYWINI YD DINNN TNAN NWNID 7PN TINNN NAYY 19X ,NYINTN
.D»P) NONN M NPT TY NTNYN NP TINPNN NN . PYWIN NITYA T2 IN

DN MITIAYD VIR XD IUR ) )JPNNN NLYA NINDA TINMNL WHNYNY 19X DIVA PN

NYINN NIIYNI DI8NNNI 3.5

NINN NIY INA TPXN MNONY DPINNND YT OMNMPN DX MNNYY NIPN DIV PN
92NN PN ONPON

N0 OINN.NMIONA ITNN PN YN TN IN P2 MMNNN DIV 1IN XOY TIPNY v
MNONA TYXD 92ANNNT PIND NN NINAT ¥ INNOYW 1P 0DIMIN 10N DIMIND YD
Apn R T8N Sw 7 ALIGNMENT” -2 1vin PRY N0 010NN

22PN PIAYN SY OTINNN NMINNN 29D YXIAN NN NNNRNND TN WV NIPNI

93PN PAVN 5Y WY NPINY INA NPTV, DRINNN NIV NPNO

119 DIONN MINN NIPM N .3.6

DISN MOINN L]

TNSN NI .DOVIVIYN P7AYY DTINNN NMINNN Y9 DY DIPN W MOMIN
MOMIN NINY ,NNSD DXP YNNY >TD DNADIN NY2 DNPN DX Tind v
VIDOY PTYNDY NMININ MDNNN NN NN DN TNIDN YINOND ¥ NPYIN

17

4575/8-062-P2 11.12.2024



D'2'INN
TIINY
17w

VY NN OPON TINT NN TINND YT MNOPY NDN INA NPYP NVIYA
ND GUN TPNPIT0ONP DN NITAD NN MOIWN NN NN TIND XY TOpnd
10N DYPYN NXRYD MIDIN

.3 PN NN YN NIV NPODD NY AN MVAT

ANOAY OMNYN DTN PIINN IHDON ¥ 49933 MTIYP NI NINTH MDMNNN
DYINON

n'nun=0o

i'11JN

NYPIP NN HIIY NNINY NV 3.7

1919 MOLNMN MXNND ORNNA NYY> HYPIP NN NN NN NV
LDINKN MMNKN DY IN YPIPN DY MMNKN DX 929N VONNA NON

91 INPNA NPXN DY NN NVIDY NXVINY YW YNNI NN NTNN NHIN Ny
DIDNMN NP MNOVA YN DINOYN DIINY DIV WM KOV 1I9INT PN

DN ¥ XINR,IONIXIX NN T DY DINOPY DY DINNNN MINDN PIAVNY PN
TN DIPNA NPT DNMINTY INNOYSNNI IN 9N

D003 T NVAIN DINOPPY DY NMIPY NPN DD
.NLYA DXNNNN MNDNN DY TONNND NON

DYYYN DYT2D DMINY IN NONNN NTIAY 9D OY YINND MNPXN DY NIYH v
OIN DIV PR DNTNM MMNPONN NNIN OWO . NNN N9 DY NN YD
ND 12017 TUN MYINID WHNYND KON 918D 2200 1799 99210 IN D925 DY

SNV NN WD XOW DXTNPN 1NN MNPINIIN DN 25 -0 \OP?

NYPIP NN NI HY DIYVPN NAIND

T¥2 DXNNN DNIYI 4 P92 VNN 297 DIINT YT JY MY N IIIN MNPIN
TININ 90 NN OYOP DY NIRDND NNIRNND NINTY ¥ .NOYNN TINT IN NYYNN
2NN

NIY NPYVINI MNIS NNIND

DOYOPN INYP NN DINDY ¥ MTAY2 NINK NPDAN Y51 1Y DY \Pa
9Y IWINNY NINNK NNND IR INTIPI TINI NS OT HY NN INSPY DIMINN
NV NP >

18

4575/8-062-P2

371

3.7.2

3.7.3

11.12.2024



0D | PMWA O

T1'NINT —
TN ' NIN - ==
XNY 2nan 3.8

%oy .3.8.1

D12 >LVLOITN XNY NN 1Y DIXVIVIYN DY MITHNN NXN MIIWN D
7252 OHINNN MRNNY ONNNA

oMNMPHh NoYvY .3.8.2

NTNDY 7DPINN” 01 DI DONPN IR MOYO YW XN NN NN MY
P90 NPT NI NMPI NIWNNY

MY/AVN 3 MNAY SY NN MPNN NINXIND NPPADA , DMNPN NPVLY
PTIN NN N MASNN 3 NMINAD NV NPVWN AT

NDY 19APN PAYN DY 1YY XNYN 1NN Ay NIND DINTN DINANN YO
19952 MY

XNY NPT YN .3.8.3

LOTINNN MYIR NN INKD NON DM NN N2 DN KD

:XNY NINY XNY NpYTa N

NNOX GWAND YT MMPNN MY ODN YINY YT NPVINIY NMHIITNA RO PN
DTN ,DMIVIAND MIVNI ,DINNI MPYT DN NIPNI .TNDINN PNND YD
JNPINN VINGD N IPN NN PIND W INWOD TIN ,)IPN W

INYIN PN .92 18 TY NXITNA NOYY XNON ,MDDT KDY DM KON Ty 1PIY INKRD
MYV (4) YAINR TN XY TN, NPYTAN P93 TN YN NNN

ATNN PN 92 MN2Y XND N0 IWNY DIINDN XND TN (2) MY

PN AVNM MPDTH NONMY IWARY XN DT DI 7PIN XD 1T NNPN TwnNl ON
MADT IININY IR NNVINNIL MY APY ROW XNDN T ONX .XNON MPI1T22 TNId
NPT TN 1PN AUNR TY NPYTAN DY N DN DX JPND W 1D M
X MY ASME B 31.4 )91 295 Y812 NRYTAN XN .OTINNN NN MPIVD NNON

.09 XNDA NTYN

MINAY ,OTINNN T DY PINOY DIPNY DMIN NN P PPN Yy ,XNON NN 92
. DINT PNX MYNNNI DNPN YY) YNI9) 1NN TNSD N0V DINN9N DD NN
957 ,MIND YNNI YD NN NI 125NV DNHONN YD AR TNNY W )0 mNd
DONPN NN NDNY 92PN DY NN 1NN INRD .OTINNN MINN DOVIVIVD DNNNA

NDIYY DI DO, 0PI

IN/Y TINDT DI, 07NN DN DD 1P DINNI DY IV KD XNON NN INND

19

4575/8-062-P2 11.12.2024



0D | PMWA O

r1'NINT

17w ' NIN - ==

NND N2 TIYD 92PN NN AN PINDYWY IN MYV NRNIND YITOY G0N TINN
DNNNN TIN MY RIVITTNY ND XNON 1IN NIV MDION MTIAYN .00
DNKA DINV PYDI NMNON ANDA PIAPN APV OMYN DPNNI IDDD
NNN M) NIPNRD NNITNA NPITA YN ,MOIWNN NNSN MPNN INND
INNY NPYIT DIDOVY T NINYI NINT NPYTA2 NON NPND PAPN DY .NIND

.N25N”a

NN IN/Y YAN INPIN 3.9

D97 92 NN YIAPN PN OMNPN NIV XNOM JNIN DY NOXIN MIN NIIND NN INND
J19) DIVIAND ,TININ PN 2220 NMNN IN YIAXN NN DIIYN MNNN NN IN YaNa
NDNN JIN MXNND ONNNA YYD NN NNOWYN .OTINNIN YT DY 1PTI» D70 DINPINN

NN NN TIY ANV PO

0299 MM IN BNPY MIaINND .3.10

NDD DINNA YND 7NN VN INND 92PN T DY YSIAN NINMP NN MOIYND MIANNN
IMPYa1) OTINNN DY

ANAVN DY PPN YT DY THN IIN MNP NNN MDD 19PN YT HY DIOY PRIDD

20

4575/8-062-P2 11.12.2024



4575/8-062-P2

n'a'nn

r1'NINT

3799
7509 MY

21

17w

n'nun=0o
n"11JN

02322 191N
55
TN NN
TN WINA
PIINY MTIAY
MTIVPON
DN NPYTA

[m2imhp ]

11.12.2024

4.1

4.2

4.3

4.4

4.5

4.6

4.7



0D | PMWA O

r1'NINT

17w ' NIN - ==

D9 MMay 4
%Wy 4.1

DONY ,MTIVPOHN ,TININ PONNY NPOYD MYWIIT) MINA IMIND DNMNN VI DY 13 P
WY NTIAYN NNDNA YNID 19PN DY IWR,TININ MY DI 5D .0MDIMIN MPITa MIN
TYIND 92PN NON NTIAYN NDNN 7Y .1PYNRYN NYPA NAVIN TIN IX DPYN NI DY

.DN2 WNRNYNY INYTI AWR TINN Y2P5NN MLIWN Y09 D NN OTINNN

NLYI YMPXNY MNNN MTIAYD NIANND DY MNVIAN NNNHDN NTIAY AN DIAPD Papn Sy
Apnnn

Y N 4.2
: TINPAY NN TN TH INNMD IR MWD 19D1 Y89 192pN Y DI NINNM 1Y

DN NNY IDIAN INX NN WIDOY WYY KD - NNIXN MNOY NPT o

991 I ,)HYN THYHI TINID DXTYPNIN NNNP ,DMIDIAND NN DY VONIN NPN °
NN 7090

.NINYVA NN NLIR INNRD WY NYYNL IN POT NN NAIPA NLYA DN °

PN2IN WX .4.3

PPI9 55 Yy ASME B 31.4 ypm m»dnd oRNN2 WY TIMIVN NNSN NN MMy Do
.D»OMDIN

JAPI 1104 ypnn mwe T2 Tinyd NN 0

2Y MIPADNY VOIDN MY YT> HY MNIN 7N OXTYNN DY PNY ¥, INRA TININ MY 1932
N2VWN SN PPN O

DOYNNND - TININ MTIAY DY PNY W DINITII MM ,0W) : D DN YN PIN I MNINI
SINT W OTINNN OX,TININ MITIAY NN PP09ND INX NNITI MXNN DYI2ID : )N ,DIINRNN

INNN TIN A7 I IDINY DNDN YTID? NP ;7NN NINN DI NP OINNN 190N TINI2
0y NaN

N’ mmay 4.4

: VN DXOVNANN ONPND NPIDND ORNNA WY 7MNNHY MTAYN DD N

e API Publication 2009 - Safe Practices in Gas Electric Cutting and Welding
in Refineries, Gasoline Plants, Cycling Plants and Petrochemical Plants

22

4575/8-062-P2 11.12.2024



0D | PMWA O
TG ING =

e API Publication 2200 - Repairs of Crude oil, Liquefied Petroleum Gas and
Products Pipeline.

e API Publication 2201 - Procedures for Welding or Hot Tapping on

Equipment Containing Flammables.
e API Publication 2209 - Pipe Plugging Practices.

e API Publication 2217 - Guideline for Confined Space Work In the

Petroleum Industry.
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LEADERS IN CORROSION PREVENTION

oM DENSO PETROLATUMTAPES

DENSO TAPE, DENSO LT TAPE, DENSYL TAPES,
DENSOPOL 4 TAPE, DENSOPOL PN TAPE,
DENSO WB TAPE

INSTRUCTIONS FOR USE

USE:

SURFACE

PREPARATION:

PRIMING:

APPLICATION:
(a) Pipes, Rods
and Cables:

(b) Butt Welded
Joints:

(<) Elbows, Tees,
Flanges etc.

(d) Coating
Repairs:

For the protection of pipes, fittings and similar structures from corrosion above ground,
buried orimmersed. To protect the metal structure from the environment the tapes must
cover the entire surface.

Surfaces must be clean and dry. Remove all loose rust, scale and flaking coatings by
scraping, wire brushing or blast cleaning.

For small diameter pipes and fittings (e.g. service pipes) apply DENSO PASTE by gloved
hand in a thin layer over the entire surface including threads, crevices and pitted areas.
For larger areas, brush DENSO PRIMING SOLUTION over the entire area.

SKETCH OF CORRECT APPLICATION PROCEDURE

FOR:- FOR..
o ([ caiese
DEI]\_IEPC%F;OL 4 \ TAPES

Select as wide a width of tape as practical, e.g. 75mm wide for 75mm diameter pipe.
For buried orimmersed applications apply tapes with 55% overlap to give double
thickness.

For above ground use overlap tapes by 15mm for widths up to 150mm and 25mm for
wider tapes. Press the end of the tape firmly onto the pipe and unroll the tape around
the pipe spirally, overlapping itself (see diagram). Apply sufficient tension to conform the
tape to the surface without gaps. Do not overstretch. Start a new roll by overlapping the
ends by one tape width. Press down all folds and smooth the entire area with special
attention to overlaps.

As (a) but apply one circumferential turn around the pipe with half the tape width
covering the existing pipe coating and half on the bare joint area. Continue to apply the
tape spirally with 55% overlap across the joint area until it overlaps the existing pipe
coating by half its width. Complete the wrapping with one circumferential turn.

Carefully bandage the fitting, pressing down folds and avoiding air gaps. Cover the
whole fitting with at least two layers continuing onto the pipe coating either side.

At large changes of diameter, bolts and internal angles, make the profile more suitable
for wrapping by applying DENSYL MASTIC as a fillet at angles and around bolts. Wrap
the profiled joint as above ensuring the tape does not bridge gaps.

Cut away and remove loose coating from the damaged area and smooth or chamfer

edges.

Prime the exposed metal. For thick coatings, build up the depression with patches of
tape or DENSYL MASTIC. Wrap the section of pipe as (a) continuing at least 50mm
either side of the damaged area.

lﬁi‘&
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LEADERS IN CORROSION PREVENTION

2y DENSO PETROLATUMTAPES

n DENSO TAPE, DENSO LT TAPE, DENSYL TAPES,
DENSOPOL 4 TAPE, DENSOPOL PN TAPE,
DENSO WB TAPE

INSTRUCTIONS FOR USE

OVERWRAPPING: For further protection, a separate overwrap of DENSO PVC SELF ADHESIVE TAPE,
DENSOTHERM TAPE or DENSOPOL 80 TAPE may be applied spirally over the
petrolatum tape. Consult our Technical Sales Department for advice on selecfion and
application of overwraps.

INSPECTION: Ensure that the entire surface is covered with no gaps or air pockets.

DENSO and DENSYL TAPES cannot be holiday tested due to soft surface.
DENSOPOL 4, DENSOPOL PN and DENSO WB TAPES can be holiday tested at 5kV
for single thickness and 10kV for double thickness.

For further advice on the use of these products consult the manufacturers.

SAFETY DATA:

Storage: Store correct way up in original packaging. Store away from heat and open flame.

Transport: No special precautions necessary.

Handling: Grease resistant gloves may be womn to reduce skin contact.

Action in case of:

Fire:

Skin Contact:
Eye Contact:
Inhalation:
Swallowing:

Spillage:

Avoid contact with face and arms etc.

Wash thoroughiy after use and before work breaks to remove compound from the skin.

Careful attention should be given to personal hygiene.
Change and clean soiled clothing.

Extinguish with dry powder, carbon dioxide or chemical foam.
Air breathing equipment may be necessaty in case of a large fire.

Wash with warm water and mild soap.
Irrigate eyes thoroughly with clean water.
Not applicable.

Obtain medical advice if necessary.

Not applicable.
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1. Scope

This specification describes the material, application, testing and inspection of field
joint coating of Petroleum & Energy Infrastructures Ltd and Oil Products Pipeline Ltd
(TASHAN) buried pipelines, including buried station piping.

Polyethylene/butyl rubber cold apply tapes shall be used for field joints of buried
pipelines which do not exceed a maximum operating temperature of 50°C.

Any deviation to the specified material and its characteristics, properties and
performance shall be submitted by the contractor in written and requires the
TASHAN’ s approval.

2. Pre-requisites from technicians before application

Anyone who implements the cold apply tapes shall be instructed by the manufacturer
and will present to TASHAN a document proving that he has undergone the training.
3. Requirements for butyl rubber tape material

Tapes or tape systems according to EN 12068, class C 50 shall be used exclusively.
The structure described in the following section shall be chosen as standard for the
coating.

Primer and an inner and outer tape with an asymmetrically structured PE tape (PE
layer coated on both sides with butyl rubber) shall be applied. The inner and outer
tapes shall be spirally wrapped with 50% overlap, equivalent to two layers each. To
facilitate correct application the inner butyl layer should be different in colour to the
outer butyl layer. The tape must be fully self-amalgamating between the layers and
at overlaps and must have release paper or film. The tape width shall be <
100 mm.

The total system thickness shall be 3.4 mm after application.

Inner and outer tape

Inner tape Structure

Type of carrier film PE, stabilized

Type of adhesive butyl rubber based

Total thickness (ASTM D-1000) *© 1.2 mm

Thickness carrier film approx. 0.14 mm
Thickness inner adhesive layer approx. 1.00 mm
Thickness outer adhesive layer approx. 0.06 mm
Inner tape Properties

Elongation at break (EN 12068) - 450 %

Tensile strength (EN 12068, 23°C) * 40 N/cm
Aging resistance According to EN 12068
Outer tape Structure

Type of carrier film PE, stabilized

Type of adhesive butyl rubber based

Total thickness (ASTM D-1000) - 0.5 mm

Thickness carrier film approx. 0.28 mm
Thickness inner adhesive layer approx. 0.16 mm
Thickness outer adhesive layer approx. 0.06 mm
Outer tape Properties
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Elongation at break (EN 12068) - 600 %

Tensile strength (EN 12068, 23°C) - 100 N/cm

Aging resistance According to EN 12068

Cathodic Disbanding of all the coating system shall be £ 6 mm

4. Application of field coating

The tapes width shall be limited to 100 mm, if coating machine shall be used.
Manual application of tape materials shall be only by tapes with 50 mm width.

In addition to the requirements of this specification, the manufacturer's specifications
shall be observed.

4.1. Surface preparation

Pipes or fittings must be cleaned (includes mill-scale) on site by grid blasting prior to
field coating according to standard surface grade Sa 21/zin line with ISO 12944-4,
Dirt and rust must be thoroughly removed from the steel surface using a wire brush
(manually, pneumatically or electrically operated). It shall be ensured that the steel
surface is shiny and roughened but not polished whilst brushing.

Roughness shall be 2 40 pm.

Edges of the adjoining factory coating must not be loose or under-rusted. Where
appropriate, such parts are to be removed until total adhesion can be provided.

In the event that the weld is heated after the adjoining factory coating has been
roughened, it must then be ensured that the roughness will be kept maintained.

It shall be ensured that the whole area to be coated is dry.

4.2. Prime coating

The thickness of the prime coating to be applied shall be determined in line with the
manufacturer’ s specifications.

Prior to the prime coating, the field coating area shall be dried. The primer shall then
be applied to the complete field-coated area using either a brush or a roller. Prior to
further work being undertaken, the primer shall be ventilated at least five minutes
depending on the external temperature. After priming, the coating has to be applied
within a period of eight hours. Moistening of primer has to be avoided.

4.3. Application

All areas which may be subject to cavity formation should be filled with butyl rubber.
The PE tape shall be tightly wrapped helically with a min. 50% overlap (inner layer).
A second layer of PE tape shall be wrapped with a 50% overlap in the same

direction (as with the inner layer), so that the inner layer is completely covered (by
the outer layer). The first and the last wrapping of the inner and outer layer of the PE
tape as well as all new outer layers shall be concealed, i.e. concentrically without
any offset.

5. Directives for usage of protective rock shields

When laying field-coated piping, it should be ensured that such piping is only laid in
fine-grained sand.

If the pipe coating is also subject to mechanical stress, polypropylene non-woven
fabric-based protective rock shields shall be used. The weight/area value shall be
min. 1000 g/m?2. This shield should extend beyond at least 10 cm around the
circumference and the longitudinal direction in the area to be post-coated. The
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overlap must point towards the pipe base so that, when backfilling, no pockets
develop.
6. Inspections
All field coatings shall be inspected as detailed below.
Additional inspections certificates according to the manufacturer’ s
specifications and
in line with EN 12068 may be demanded by TASHAN.
6.1. Visual testing
The field coating shall be visually inspected. There must be neither lumps, pleats nor
loose or projecting parts of the tapes, nor tangible cavities in the weld area and the
interfaces to the factory coating.
6.2. Holiday detection
The completed field coating shall then be subjected to holiday detection. The test
voltage shall be 5 kV +5 kV per mm of layer thickness to max. 20 kV. There must be
no coating breakdown during holiday detection.
6.3. Peeling resistance
The peeling resistance shall be determined at least one per kilometer, and the
resistance of the testing strip must be at least 30 N/cm with a peeling rate of
100 mm/min. Peeled coating areas shall be repaired according to the manufacturer's
specification.
6.4. Layer thickness test
For the complete field coating system, the minimum layer thickness, according to the
manufacturer’ s specifications, shall be measured on request using a non-
destructive
layer thickness detector.
7. Documentation
All the tests shall be documented. Documents shall be regularly submitted for
TASHAN’ s approval during construction phase.
8. Exceptional cases
Exceptional cases may occur at underground valve stations with small diameter pipe
fittings.
Here the following materials may be used for the coating of small T-pieces, bends
and weldolets, upon TASHAN’ s approval.
EN 10289 - External liquid applied epoxy and epoxy-modified coatings

EN 10290 - External liquid applied polyurethane and polyurethane-modified coatings
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