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112 DXLNNIN DNOINT NIV, THDN TYNNI DXONINN DIRINL IR/ DTINNN MRNM NTRY R 1.3
2AY20N VN NIV - NNNNRN NIYIN 7Y IR/ OTINDN 7Y DN NPS HY NY0aY RN

LOTINNN NYIR RIR 13 NIDI MRNNNIINY PR 1.4

2792 520 11 23 DX HHIN 119102 MITHNY ORNNA DTINNDN TRON Y0 NN TPNYN MTIY TNsY 1.5
9990 11000 NIRMNY YANN 922 ,70THNKI NNYLY TTAVY M IR/ (71 207 R 723y D) PnD)
.M NADI MR

HY NLYNIIN MINI NWIAYY ,NINY DRNM NTIYN DR YN 19IPN ,NTINN 110N MNRNNL MIRD 1.6
LIV PIRY P NTINT NIV DN OR P, DTININ HY PIMRNN DI INR N TNNY RN, Poinn
DTN MRMN MV ,NPND DY NIPNnL 0N

PE npanb »y2v 13 23) 291 57900n TIVN Y200 D0 MY Y Toomm 19 npan R0 PE npan 1.7
APY TR MAY TINGT YT IWURYYI DIDAY 091 IURDY D103 1019 NN WRYY DI109Y NN
MY MDY MPYN NI WRY 7o PE npan

NLYA YSINN 22PN MZMINN D XTIV IPPINY 20 1) 23) DYLY THDW NPIN M DNP NP 1.8
MOYN NPID WK NDND MY 0PN NPANY DI .NT THDNII 1 2N ¥V WAPIY DXOITIVDI NTIW
Y MDY

S92 NI 02IVN OYMNYPONN NIPPW M HY 1IMY ¥ 0IPNN DI .NNYRI MTY PN NIV 1.9
,5664-3 > )17 TNNI VIV . 0MVIAYIN NVPNYI DITIPY ,D¥PINY DRNNA YNNN NLY NTAY Y
.INPA NMITYN NN L840 PYD

NYNY ywInh 121 5¥20N N MY MY DIWITIN MNIAN DY ORNN2 TI2YY 11NN HPapn )2 111 1.10
NN NN NI, OTINDN MRIN

TIYTT Y79y 121 520 2 NPITNY 3 PYHN 5664 XIRIWY 1PR Ay 191 PTY PIN DD »ay Tayy \oapn by 1.11
PNYNN TIVN SY DITOVIRM NN DDIDN YR MPYIT 295 1)7¥1 Y0 33 23 DY MoNY

9RO MY I 0Y 191 NOYLY M3 IR/ YILN NN MY OY RN 1IN NYWI GNYY 1NN PPN 1.12
TRV OINND PR DN HY MNP 1Y INIIY NINK

20N NN TPHYN NTIAYD NYIIN NIYIN 12 PN DY PP RTNY PPN Yy MTIayn nonnn 07w 1.13
SRR OTONY NIRTY MIAYN KV 1PAPN NPINRD,NITIAYN NI YA IYNN 2TON WIT»Y HId 1.14
.Y 7RDM VIV, TAYA PVIAY NINON YA DXTAW IPOYY 1D MYNT UK S¥IVN NN NITaY 1.15

NADI LNV 39D DINIVLIL YDV YIVLN VN MTIY THR Y35 MY Yy, Trwd a»nnNn Papn 1.16

2139 RN ,NIVXIN NIDIA GI¥NDN NONY DRNNT, NIV DPP NYOIR .Y THDN DPDA YINN NMVLIIN

Y200 VN NITIY YNNI 1Y Y2 9PN 10 D NNN PAPNI MTIAYN NPNN DIV 1

NN HYINY 0N 1191Y GNINNN NPIIIN 2N MTIYN DY NNTINI DMINT YI0N DY NN Y 1.17
.00 0PN T2V Yapn

M THOHDI MLYD PN .DPINDD MTID PNND ML) H7¥1 A0 1) 1) DY OTYIIN PP WD N2 NHND I DY M NID)
120 NN DY 2N UNIND IMYI NZAP XYY ,GNZ I 19907 MIVHY vindwd DI HNYID YINY KN PN D31 INN
.M NI 121N 1239 PN NPTID NIN . H7Y1A A0
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IR ITIIYN NNNINY MMM ,DP0IVIVA 1IN ININNDD RIN Y2IPM 1»NHNN DTN 99 1.18
ONNYAPY NMavn

MYNN MNYAPY PTIIWY NIIY 100N M H3Y 191 PApY on»Imn YaPrY o PR DD RN 9o 1.19
oy

1993-0990 MY’

TIYN IR NTIYN NPNNN 29D NI NMI-01I0 NY> 2.1

L(D901250 M) NTIYN IR IR TITA DINRINIVIA NN DD M MPIZIN NPNI-DNV NS 2.2
092, NPINR MINDI DXTPIN NPN ,NTIAYN Y YITIN SYR PR TRY Y510 N1HHI MnMa mwiIT
TN 9PN YD IPTY,NTIYN 1Y DOWITIN

DYPOWN 92 RTNY 192PN NPINRL DYV THDPY 0 IR OTINNDN MY MIPNNN MMHPNI-DL NWY> 2.3
W 0NNYS NP

,NIIMPNN 712 NY)2-0170 NOYOIY INRY NNPNL 0INR DXPOW IR ,0XNNI DRIV WIVY HID 2.4
PN INRY ONDI MY YTHIM TNTNN RPN DX ONY 1YY Papn NNl

2N NI NNIINND

91N M NNPNN L0900 ,0PINN Y1DY ORNM. VMY 1PN NI MM IR mpn- 3.1
.0»VNYIN

MIPAY ONMRN 0¥T2IVN HY DNNYIIY AIRTY ¥TD 17TOY NN MINR,TPHIYN MTIY NYNNN MY 3.2
9373931 YyNNRY YTI DIV DIMDNNI IR NNV YOIV VPP NTIAYN MNR ,TNY ¥ OX .0PN
TRYN TIVN NNPN 9D INRY ©INYN

MOYN NLIARY YITI ; NLIIRDY NV PN WIRNY NIRTY Y NTIY O PO NTIAY IR MY wa 3.3
3NY TINN DT NIV PPNY/0IONY ¥ DN MM, T DIPNI NNIYY v 093 MmN
NIPR OYSHNR

DIVAN ,NNY ,05) 1999Na 11990 HYraY
SHRIVIN ONPNN NN DY 231 PHN 71555 ¥/ 579y y811d» NS WO 4.1

5664-3 >'1 TNPNL ,0MVNAYIN NNPNMN OXTIPN ,0¥PINN Y12 ORNNL LN OV MNIN LIV 4.2
.842.4 —1,841.22-25 ,840.4411 D>y

YT DI NYAPY )ISON MIRNN 29 DY 22PN 3N, 0INR DXPINI 09NN, 0MRNND ,NNS My 4.3
JTOING V19N YAV 1 NNY HY DY) 1IN LI IR MDD

DNONIND PNV 0D YIMN ,TMDI R NIWRI-DII NIWRY D01 Y 010N wonwnd v YHd0 4.4
DR 112Y RY DNV ORIM 71721 WHNNYS 0N DNWURIN NPV 09I N1 NINIRD Y230 NIPNY
.DNYY PHRNDIOPNN NONRD NP TYN

IR DNIONING DAY TNAT 92399 NWONK YA WO 0N, PMDYIN 0IPYNY NTNPN AV NNWN INY W
DYPINN 1IN I ¥ . TNR WTIN RIN WNIYD 1IN SDIN YINNDIDPN TONR 1A TYN . N1 wnw
.00 DOVIY NYIPY

DYLY DTINK DY MSYNNN WYT 2PV Y79y DM IR IWR DMNIN DY NPINY TPTNH NNTI v 4.5
.AN92 0NN NOVINNN NIPR Y192 .09P09 PN DIAN DX VINY ,NPIYNN NN

MSY INNN 0NN DINPY IR Y DY D3PIV 5D TITL.YPIPN HY MY NS NONY PR 4.6

N THOHL MUY PN .DPINDH MM 2NND NWY) 5732 Y30 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
120 772N Y AN YNID MY NYIP XDY 98D 199070 MIV KD vindwh DI HNYID YINOW 13NN PN 521 INA
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NN N, TV DTYININ YY IR PHODY YDINI MINDT J9INT NN MNP HIDN» WINdWI DR ONYI
oOMPIY ¥ XIRY NIND ONPR 0N 1IN NTHNI .NNSD 011 DIINY/0I8IN NONI YNNIY Y73 ,INR
DWW/ VI NNDIdN 0V

STNYA 11 WnInYng 1NNMY PN DY 18 YV 031N 0YPYN 03 Y910 N Yo
: PPV Y IIN

001 PP DNY TY DNYY PPVOYIN NPPYN NDY RY O1VOYY TINPI MNRNN 4.9.1
R72Va375]

0T, 03N, 0NN, MLV, DM DM )Y DXINVINN NN, XND NPT 1D 4.9.2
WX L(112) DXNON,DX9N1) D) DXPIN DY NPY ,NINNN NPSD P, 7MY (gauges)
NYHION NN YOIV NYY» KD K5I 7PN DN PNAND PIY JNWDI MINKR NMya

97N 2290 10% — 1 I 09T 09

LDNINN NNZN MYITT HDI1D NINTII IYN NN YD DX9HYN DTN 0NN NINY PR 4.9.3

, DTN DXSAN HY NNIN DR NNY PR P YNNIY T PPV NNYL NN HIVY V> 4.9.4
.NPYNA DT NNINN DY 0XTN 089N DINY KXY 1Y DI wn

DYPIN IR ,WNYN NRY NWN IR YT 27 DIN ,WURN S0OYIN 1IN Yy pnd w> 4.9.5
Ruliviival

DOININ N VY, DAY ,(PN) NIPD XN, 02IYY NN PN JPVOYI NNYY NOR 4.9.6
.07

.PYION DP2I DM NYIINN NVLOYI NN 497

NN TN 29I HHI TITA — NILNY DIRNN DI YIDY TIN VDY NNS TN W 4.9.8
MY NIY NN OYORNN DPT TN YD Oy, TN 0N (rollers) oMYy oy
VY DR .0 DXYIT DMLP NIY (NIWN) NPYLD) TINPN-YDIT N PP VP NHYa
DMWY NPNY 0NN NN NNSP,00I1PNN Y101 DHIR,NONI YONWNY 1), TNHS
PYINM WIDY TN IR MWYH P9I . 787 MO0 NRIND 097N YD NIR PONY ¥R
-PTY P R (facer) 70»9 TN YO0 (chamfering tool) 7PN M1 NN NPY
JMINN 1IN PINNY 29 INR DI HI IR, 0PV

NMINNIT ,NTYPN MMINA PVOYIN NN JONIRN ,D°2°HD1 NPIIDN NNIN OX 4.9.9
.20 PN RY NS NPYINYY NOOLDY SHRDMIM 1IN VIR OY ,NNVNY

N THOHL MUY PN .DPINDH MM 2NND NWY) 5732 Y30 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
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790NN TN DNYP MY JONRY 1M (DDYD RY) pLoYs NN (sticks) Mo 4.9.10
SYIPYTI NN WIPY VP NI NIV HY SIRDOPNN

(5719) Nday NaN DMYoPN (779) N Y0P
2 Ao’ 100

10 125

8 150

3 180

5 200

5 275

5 250

7 280

7 315

(cross-packed assembly) NM25810 NHINT DNONIND NN MOLIY NT PNY IR

NTY90 M1 TPN 4.10
DTN , D8N 0NN , MLV 0PI DY MY DMNPINN NNI» XNY NP>TL MY 4.10.1
PYI N L(M1D) DNDY,D29N0) DI DOPYN OY NPY ,NNNN NNY P M9 (gauges)
PPN 0N PHANY 1Y NYYI INNR
VIOV DN WYY DIV 1YW IPTNI THPTN NP DOYNI 0NN 4.10.2
nNYN NYWIY Avn .5
YRV PN TNPNI 0MVIIYIN NVPNN DXTIPN,0XPINN D12V ORNNL YN NN YN YN 5.1
.816 PYO 5664-3

N THOHL MUY PN .DPINDH MM 2NND NWY) 5732 Y30 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
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NN DY NYAIN THNNI DY, 031INA DIV 1272 DY VNV MRNNN I 9 Yy HMNND Papndy 5.2

N92INN THNNBL DXPII 2390 11DY DIIRIN,NPINNIPN NN, NMNNN DY NNNY MR PONY Papn vy 5.3

, 1Y I8 OPYN 901 NINY 97Ty, NP HITA TP NHYL NN Y TN, 02N IR NN YLOPN MY 5.4
0PINN AR TNNY IR M NP PR DOPON PANY/TNY IR DM NOYRN 7M. KXY 09N
SNIN HY TN N1 YNY DN XYW 1IRTY W .NYYNN TN YR 0312000

MZITA NI NI 0X9HD NN (coiled) DHHDA MPLOYY NVY DY NTIAY YA MPIA YWY v 5.5
JIMSN NYM YA PHY DINY 121N, TPIRIDIDID NNDXR DY

Pipe sticks

mhyn nvan .6

PR RN TAPNAL VIS .0MVIAYIN NNPHM OXTIPN ,0XPIND Y1DY ORNNL YN MYYNN NPIN 6.1
.840.435 -840.4401 PYD 5664-3 Y9N

TR P TYNRY MINING MIZYN PRYNY RY YTI ,1NINN HNIN DY DINNL YSINNY NI NYYNN NPIN 6.2
OYNN DR IRIOY DM R ,NP9) PA2 NP9 112700 0NN 12T ,WITIND NP

19NN NIYT PRINN ININ TIT NYMN NN, NN TN 0NN NN 3D MYSNNI 1PN 6.3
MANN ININN TIONR NOVD NTIYN . THNVIN TNYIITY INPND DRNNY NIWIND )I9T NN
.NTIYN DPDL IMIPNRY NANN MINN NN XSNN NTIAN YT TN NTIAYN MR 0INN

FINNN THN 9 Y 121 YPIPN 199 NN TN 7.00 T¥1 10N 1.20 ¥ 591N Prva MY SN TPTP 6.4
LMD

NOYNN NN TNPN MY, WIAT DT NINN NINN DM NRY NIIY ,NPYN YavY Papn vy 6.5
DTN TIVR MRNNDI PINY ORNNA JIN,1NIMINT YIDY N IR/ 0NN P MYINNL

00N IR DI 2R PPN DY, DD DMIDINA DN DIRN M WIAM NPIND TONNY NN 6.6
. NYIDAN HY MINLNN MNWIR NN 23D 292 18NDI PIN 29 HY IWIRD MIRY 0NN

;YYD NPAND NPMINN PY 6.7

N THOHL MYYY PN .DPINDHD MM 2NND NYY) 5732 5530 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
120 772N Y AN YNID MY NYIP XDY 98D 199070 MIV KD vindwh 0 HINYID YINoW 1Inn PN 521 INA
NI 1IN 223D N NP NN . HIYA M0

160



NPAN 92 Hy2 7292 IWIND MIN Y9I IR/ VR IR PIANND MY PN TR YSINN NOYNN NP 6.7.1
070 50 N NINA RY TR 127D 40 + 1NN 0P AN

PPN YY MIN .19 IR 0D RYY MY 7PN 1R Y0 NP 7NN NYYNN TPNNN 6.7.2
SN TINNN NNIN N9Y NHYNNN DXARN NN PHDY

LOTINNNND YURIN NYOR RIY NN MHYN PRYND PR 6.7.3

DIRNN LYY PO LIV TN ROV NNINA NOYN PRYNY PR, DY MR VIV Dan  6.7.4
.0V 250 Yy NYY> RS NN NOYN HY NININ .NAMIN NINN 9D

.NLYA DMIRNN NN MR HY OMIROND IRTY PAPN DY NTIYN NI TIND - 6.7.5

,OYANN YNINY MTIPY 19001 NYYNN R NDI> YPIAPN ,NYNY NNSN NODN INRY - 6.7.6
NN HY NIRNI MINONN

STPYT NAND NN 6.8

51 NPANN YV DT 9IPPY 299 TR MMPRI 08 MMPKRIY 0N IMNPS YY Naoa 6.8.1
LOPYT 179N 90 MYSNNI NPON Y¥IY ¥1 0PN

MY NPMINOYINR Y21 VIPIY ¥, NN NX Y8IY ¥TI NYYNY DIONY 0NN DITAWNOR - 6.8.2
INNVIN MYIITINNPND DRNNII NIYVIRD NIT NIWMI NYYNN MPP 1197

ININD 121, MPIYN NAIWN NTION YTI TIN NTIAYN INKR DINNL NAIND ININN IR JONRY v> - 6.8.3
.NTIYN 0YOL PR NAND IINN

GGG-STD-CON-0010 190 %yaL 11 23 Y¥ NN NWN HNN %Y ysann n»onn - 6.8.4
YN MPPY DN DYDY 6.9

;9P NIRONYY NINDIDT DYTINMY ,DOPINND IR DWNYN NPNY 0NN OPMY NOyN NP 6.9.1
LDYHRIVIN TN 253D ORNN2

WYT LIPOY 20MY DRNN YDV NI NUOY  DYNWN NHYN TP MY 79593 N pnd - 6.9.2
: DMIRIVIN NTIYN 25HIY 919011 NTIYN DN Y

Slope Angle rench Wall

Trench Bottom
aynn e 00 —————— b
VIDVUN TN NYYNN TPINN

N THOHL MUY PN .DPINDH MM 2NND NWY) 5732 Y30 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
120 772N Y AN YNID MY NYIP XDY 98D 199070 MIV KD vindwh DI HNYID YINOW 13NN PN 521 INA
NN 1219 1D NN AP NN . H7YA M0

161



noyn Pp ond MIYAN N YN
1:1.5-1:1 YN 35-40 OIN YPIP
1.2 NYYN 45-60 TR ,GNO IR

(o3.0)
1:4 noyn 60-75 NYP NMIR 9N

oyns M8 mmn 7
.D»VNIYIN NVPNN OOTIPN ,0PINN YD DRNNA HNNN NNSN NN 7.1
9NN DY NN MNPMY TY DIPNI NNPINNY MNXN NI YIDIY RYY MIYNI IR MINNNSD - 7.2

DNYYD DXONIY D0NY IR MDIRNI JPINT NN IR HOYOLY PR 10N 11OV OMNIR NNY WOP DY 7.3
SN8Y ANR P DI VY IR, NNVNL YR 9192 N TPNYY 01D OMWYN

YIDW .NDYNN TIND 7NN DTN NNINN 2220 NPII MIYINT N 09NN NY NINY 0vH v 7.3.1
MY PRNY DIBY TAR NHI/NYINT

INY P 0YND OMYY WR DNINR IR NTN 09151 WRnvnd PR 7:3:2
PYNN NNSY NN NIPYS TYY 0XPOIYY MOR NN NN NYa 7.3.3
noyN MM .8
:DNIN DYDY "IN 8.1

MY IWIR ROV ININT WHNNYND PR 22PN RDITT YAPNY INRY 512300 1IN DR IWURD 1)) 8.1.1
NPaNN

SNNNRIMINRYN IR DO 0.50 -0 HITY MIN RYN IPRY 3PN WIN 7PN 1990 1IN 8.1.2

Y0 .00 NP DR NNONY W PHOY 070 20 YW MND NHYNN IPHINN N2 I0IN NIIY RID vy 8.1.3
MMNNY T ,0%901 170 20 DY NN 93 IDIN DY NIDN NIV ROD ¥ PTTNIY NN
PTTN DI MY IIN 17O 20 MINAYA GpY

MNIND PITN IR, INTRN MV IN INYSNND 772,781 IS TNIRNN 7Y MDY YPIPN PITN 8.1.4
SMsN T/

A5V NSN TIPTIP YYN 1070 60 YW NIND NN IDINT ONAND P, 0IPN0 1IN PINNY W 8.1.5
DYV 3322 VAN Y79Y DIIWIRD NYINI TIII NINIR VIO NNNY W M

AURY NANN DIV NIPNY 19 MIPHYN N2IWN DR PINNY ¥ THPROPN NNTRIY I INTR 8.1.6
TNSY YPIPN M Yyn 1o 15 7Y 10 NIDIN 12 YPIPN MY TY N TNYY NN T NINY)
NP

N THOHL MUY PN .DPINDH MM 2NND NWY) 5732 Y30 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
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Ground Level

" PRZEZTZER)
Warning Tape/Locating Cable

120 cm

60 cm

Bottom of Trench
————————————————— 8.1.7

HDPE - nas99m4 .9

YINIYY JPN RIN TN Y0I2HT . 0»VIAYIN NNVPNNI OXTIPN,D¥PINN D12Y ORNNL HNIN® NN Ty 9.1
JISO/TS 10839 v — 173 ©)NOD), 835,834 ,831.5,842.4 — 1 842.39 ,.820-827 DI9OYD 5664-3

TIVND DYV MIRNN TPYINPN NINON YA YAV 1) DN MY PN TR ¥y81> HDPE nsn 7 9.2
SY2V 12N 0YLVNY PE NP »y MYIR DNPOYN IR NN

ISO/TS 10839 010N 718 HY DOANM , DX IWIRD DXINI YINOY TN TIW» NNSN T 9.3

P15 DMNINMLI DRI DRI TWRI P .N¥A) NAIDN ORN PITAY W PNV NNY TP Nad 9.4
N8N I IR YN

LDOINHN YVINY DNMNNY ¥ ,0MPPN YD 9.5

ORNNA ROV TPRINK XY NTIY YY MIPN1 MTIAY NPOIN 2Y MNND MRYI 11500 M WNRA OTINNN - 9.6
SPYD FPRDN NDYD 521 DNINI XY PNR A ONIN , 00070

09991 NN NPT .10

NI THPNL SV .0MVIATIN NNPNN DITIPN ,0PPINN Y12V DRNM WY D991IND MNPV NPT
.842.44 —1841.23 DXYD 5664-3 YIRS 1PN

: IND XA HY MIYIND,D>1127N XYY DIDIIN TN NIY — KN IIP 29 HY MNWN — MLDYI NNY

MBR= minimum 15 x OD= MBR
band radius Ex: Pipe of diameter 50 mm, MBR = 50mm x 15 = 750 mm
OD= outside (MBR = 50mm x 15 = 750 mm - 7/ 50 5% 10372 11 : RoT)
diameter

200 PRY MINR TYTY IR ,D¥PTO ,NPINPYNN XYY NPNY 038 D919

N THOHL MYYY PN .DPINDHD MM 2NND NYY) 5732 5530 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
120 772N Y AN YNID MY NYIP XDY 98D 199070 MIV KD vindwh 0 HINYID YINoW 1Inn PN 521 INA
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JPLOYH NN MMON miter bends I NP N MOLOY

:0pY 73 P HDPE 07 any %R0 91993 0»1)

ONMIININ 1993 VT SDR
919731 712N OY 9191 NN KRYY
25D 15D 11

8N SWHOIRYON WP =D
8 919999 YA 0NN INMRNNDY ONMNND ¥ ,0MPNRn K10
oN-IN Mpra .11

INPHM OTIPN ,0PINN 9125 oxnm wy» (NDT - Non Destructive Testing) on-Y8 mpy1a 11.1
826 PYD 5664-3 YRV 1PN RN TN HVIAYY .MV

LURN 3 20 DN 012 LYY (electrofusion) D9->211 MYNHXNI WINH NNSN YYD 11.1.1
DTN OXNYR NPNY 0OIN DN TN IR VNYN TN NWSNNL WY PO NN 11.1.2

, NN DN MINT,NNOINIL) TNV DMOIADIN DMVXIAN I NR PN, TINPIN NI
SN IP NI YTIN I OY TN YONRD W1 N Y TN (103

2SYa0 2N PE NPan vy VIR P72 PE»dw») 11.1.3
oMY .12

SNPNN IIPN 1.5 S v 110ip 9wWR SDR-11 W SDR-17 PE-100 nsn iy Yy 12.1

PN NYTPA ORMN 127101 5NV 0P MITRI N D01 NP IOIP
50 32

110 63

160 110

250 140

315 160-200

400 225-250

500 315

TR-46 NN 7201nY DRNNA DN MIWON HY DOIAN? HYNIYN HY T Iy NN 12.2

N THOHL MUY PN .DPINDH MM 2NND NWY) 5732 Y30 1) 2 DY OTYOIN MIP N N2 NHND I HY Mt NI
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10

DaNN Mpnn .13

PN RN THINA KLY .0MVLIALIN NNPNN OXTIPN ,0PINN D12V ORNNL YNNN DN MPHN 13.1
.846 PYD 5664-3 YIRW

PRI 110V NPOIN IWRND NP 0227 0NPNRI NIPYY MY qun OIRID DN DAVKIY RTN 132
PPN -9 qun HY Hpwna Tinng 1T 1725 118 vionvind

.DYNN THPNN YA OV IRDN I DY NMd vw> - 13.3
1930 NO2IPY NN A MmpPnn .14

017 .0»VIAYIN NNPNM OXTIPN ,0%2INN Y10 DRNNA HNHN NN NDAIPY 1N W MPHN - 14.1
.848 PYD 5664-3 YR PN RIN THPM

P3N NONPY NDXN I THPNN T ONIPNMRNNI9 Y Do v 14.2
IR DR PN NONPY WMWY R 14.3

DI MPRNLIVIRY 14.4

SANN A8 1NN DIPIN DAY 10T, )0 .15

.D»VNIYINNNPNN OTIPN,0XPINN P12 DRNIN WM IR TENINNY DIPN WP i, o 151
.MSS SP — 25 —1840.442 ,813 0%’YD 5664-3 Y9NV 1PN RIN TNPD 201

ONRNPIAPY Ty VY LIS 152

NP MRV 7Y IR/ NI YAV JPNY NIMR VY 153

IPAIN MPP .16

MALN VN MY MYIT Y79y DMVLAYIN NPPNM DX TIPN,DXPINN D10Y ORNNL YA OPINR NP 16.1
NYAP P71.840.439 PYD 5664-3 IRV 1PN RIN TP HOITT YAV 13123 7Y IWIRD VDD JNIM
JOR NYITIYY IR NNG »y HDD yisnb orwinnn mvn

nNY MINY NYMAN =N .17

PN RIN TNPX HVIAYT .DMVLNIDIN NNPNN OTIPN ,DPINN D12V ORNNL YSIN NN DY N 17.1
.U naom 842.3 ,841.2 ,841.13 DD 5664-3 YR

2N YPYA Wnnvnd 10 .00 3 DN HY PRI NPNY NS NINN ,DO9N) IYSN RONY Y30 17.2
NYIYA DN DOI2T 7Y ¥A2) R NMNNY NPVLINY YT DINR DYAIPN DWNNNI N,V NVHYI
STNN WY OR DMIDIN DINDINA \YIPNY WY 5N
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22,
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.02 ¥282 Y PE-100 1908091910 s
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: 1PNY NN P22 O0MDIN JPNN 121 N1 PN MIRNNA ITIYS NI2ND POV 0NN

_Pipe

ISO 4437 — Buried Polyethylene (PE) pipes for the supply of gaseous fuels — Metric
series - Specifications

EN 1555-2 - Plastics piping systems for the supply of gaseous fuels — Polyethylene
(PE) — Pipes

Israeli Standard 4018 Part 1 (based on I1SO 4437) - Buried Polyethylene (PE) pipes for
the supply of gaseous fuels — Metric series — Specifications

ISO 14531 - Plastics pipes and fittings — Crosslinked polyethylene (PE-X) pipe
systems for the conveyance of gaseous fuels — Metric series - Specifications

Fittings

ISO 8085-1: 2000 — Polyethylene fittings for use with polyethylene pipes for the supply
of gaseous fuels — Metric series — Specifications — Fittings for socket fusion using
heated tools

ISO 8085-2: 2000 — Polyethylene fittings for use with polyethylene pipes for the supply
of gaseous fuels — Metric series — Specifications — Spigot fittings for butt fusion, for
socket fusion using heated tools and for use with electrofusion fittings + Technical
corrigendum1:2007

ISO 8085-3: 2000 - Polyethylene fittings for use with polyethylene pipes for the supply
of gaseous fuels — Metric series — Specifications — Electrofusion fittings + Technical
corrigendum 1:2007

EN 1555 Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) —
Fittings + A1:2005
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28/10/2012 DIP2ARY DAY P’UO?D Y100 vAon
. EN 10838-1: 2000 — Mechanical fittings for polyethylene piping systems for the supply

of gaseous fuels — Metal fittings for pipes of nominal outside diameter less than or
equal to 63 mm

. Israeli Standard 4018 Part 2 (based on EN 15655-3) - Plastics piping systems for the
supply of gaseous fuels — Polyethylene (PE) — Fittings + A1:2005

2.3.  Handling

. ISO 10839 - Polyethylene pipes and fittings for the supply of gaseous fuels — Code of

practice for design, handling and installation
. In accordance with ISO 12176 (welding equipment) and EN 13067.
N YN - .3

YT RYY NLN MOLIDVPN MYIITN 532 THD 3»N NIAND IS PIADY PIWN IWR SN @
S P»mdoand} mysnav MY 7ayn qon odund
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SDR 11 wxv SDR oy PE e

PE 100 y»xv minxk PE nus W PE 80 o
MDPE (Medium Density Polyethylene) e
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1. Introduction

Negev Natural Gas (NNG) has been selected to construct a distribution
pipeline network of natural gas in Negev area; the distribution network
includes three major grids:

Ramat Hovav Pressure Reduction Station (PRS) to Beer Sheva
municipality.

Eshel Hanasi Pressure Reduction Station (PRS) to the Ofakim
industrial zone.

Dimona Pressure Reduction Station (PRS) to the Yeruham
industrial zone.

NNG will be using, as main pipe, PE100 material to connect the various
industrial consumers in the Negev area.

2. References

S| 5664 Part 3

XXX-NNG-015 — PE welding procedure

EN 1555-2 - Plastics piping systems for the supply of gaseous
fuels — Polyethylene (PE) — Pipes

ISO 14531 — Plastics pipes and fittings — Cross linked
polyethylene (PE-X) pipe systems for the conveyance of
gaseous fuels — Metric series - Specifications

EN 1555-3 Plastics piping systems for the supply of gaseous
fuels — Polyethylene (PE) — Fittings + A1:2005

EN 1555-4 Plastics piping systems for the supply of gaseous
fuels — Polyethylene (PE) — Valves:2002

EN 13067 Qualification of welders

Standard GGG-STD-CSE-0001 Rev03 - General Construction
Standards

ISO 12167 — Welding machines

EN 1555-5 Plastics piping systems for the supply of gaseous
fuels — Polyethylene (PE) fittings for purpose of the system
PPI Handbook of PE Pipe, 2" edition

PPI TR33 - Generic Butt Fusion Joining Procedure for Field
Joining of Polyethylene Pipe

PPl TR41 - Generic Saddle Fusion Joining Procedure for
Polyethylene Gas Piping
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3. Scope

This procedure specifies the requirements for joining of polyethylene
(PE) pipe and fittings by butt fusion or electro fusion techniques approved
by NNG. Buitt fusion is to the primary joining technique however there will
be instances in which electro fusion joining will be used. In any case that
a different joining method is used or changed in the field, NNG must be
notified and a deviation report filed.

This procedure is in direct reference to XXX-NNG-002 - Visual
inspection procedure for PE welding. For proper inspection to occur, the
fusing personnel must be familiar of all of the requirements set forth in the
PE welding procedure and in accordance with the manufacturer's
specifications. Only personnel with appropriate training in the specific PE
joining procedure(s) being used shall be qualified in evaluating the
acceptability of the joint itself.

The following words and all derivatives may be used synonymously for
the connecting of PE pipe and fittings: “join”, “fuse”, and “weld".

4. General

Pipe joining (GGG-STD-CSE-0001 Rev04 section 9) will be conducted
in accordance with all relevant laws, codes, and regulations. Of particular
relevance is Israeli Standard 5664-3 Sections 820-827, 842.39 and 842 4,
831.4, 831.5, 833, 834, 835.

The following items are important aspects relating to PE
welding/fusing. It is important that each step of the PE welding procedure
is completed accurately and in the correct sequence.

. Joining of HDPE pipe should be undertaken by competent
operators using approved procedures, based on ISO/TS 10839
equipment and material.

. Before any pipe joining is carried out, the area will be checked
for the presence of a combustible gas mixture. Only when safe
conditions are found may pipe joining proceed.

. In all cases, manufacturers' specifications should be referenced.

. Whenever possible, material and tools for joining plastic pipe
should be chosen to ensure consistency and compatibility
between the equipment (for example, the electro fusion machine
should be able to join pipes of various manufacturers and read
any type of bar code.)

. Ensure that conditions are suitable for fusing plastic pipe.
Check all relevant parameters, including:

Negev Distribution
PE welding procedure
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o Ambient temperature (check with fusion machine
manufacturer for maximum fuse ambient temperatures
and climactic conditions during fusing).

Pipe material (i.e. PE 100)

Pipe wall thickness (i.e. SDR 11)

Time required for heating and cooling

Pipe condition (PE pipe, particularly larger diameter pipes
delivered on coils, may require straightening before
fusion).

Always read the print line on the piping to verify correct
diameter, material grade, and SDR. Do not install PE piping that
is over 2 years old.

The welds shall be executed in a dry environment to prevent
moisture contamination.

Protect the pipe ends and any fittings from extreme
environmental and weather conditions including rain, high
humidity, wind, and sunlight. Cover the work area and/or pipe
ends to prevent rapid cooling, to keep the pipe ends and fittings
at the same temperature, and to protect from the elements.
NNG supervisor will approve the starting of the weld at the
beginning of every day. The weld will not be executed if the
temperature of below -5 degrees (Celsius) or higher then 40
(Celsius).

All PE pipe shall be properly grounded prior to any fusing work.
PE pipe ends and fittings to be joined will be inspected for
damage including scratches, kinks, and gouges prior to welding.
Defects greater than 10% of the pipe wall thickness or pipe out-
of-round must be cut out. Damaged or otherwise defective
fittings will not be used.

PE pipes from coils are oval and bent immediately after
uncoiling. The pipe ends will be prepared before welding, e.g. by
re-rounding tool

Clean the pipe, pipe ends, and joining fittings (if used) prior to
the welding per the PE welding procedure with 90% isopropyl
alcohol or other chemical approved by NNG and the pipe
manufacturer to ensure the surface is free of contaminants such
as mud, oil, grease, or water. Use clean, approved, lint-free,
non-synthetic rags for wiping and drying.

O 0 O O
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. “End of Fusion Time (EOFT)” shall be written on the outside of
the pipe adjacent to the weld when completed but not fully
cooled.

. Proper cool down times shall be followed after the weld has
been completed before handling the assembled pipe. No
accelerated cooling is permitted.

. Upon acceptance of weld by visual inspection, the welder's 1D
number shall be written on the pipe adjacent to the weld and in
permanent marker.

5. Butt welding procedure for joining PE pipe

Plastic butt fusion is the preferred method for joining sections of plastic
pipe with like thickness and PE grade, particularly for longer stretches of
straight pipes without many branch connections. When performed
properly, butt fusion will result in strong, reliable welds

Plastic butt fusion should be carried out in accordance with
manufacturers' instructions. Where deemed necessary by the
manufacturer, a 'trial joint' will be made at the start of the jointing session,
to ensure weld quality. SWS will perform a test weld at the beginning of
every welding day.

5.1 Pre-conditions
. Fusilier to verify and inspect all butt welding equipment is
onsite and in proper working order. Inspection of equipment
should include but is not limited to electric cords, facer
blades, heater plate condition and temperature.

o) Verify heating plate surfaces are clean and free of
residue otherwise clean with approved chemical.
o Continuously check the heating plate to verify

temperature (within allowable range) the pipe
manufacturer's specification using a properly
calibrated pyrometer.

o Temperatures my range from 204-232°C. Verify
PE100 temperature requirements.

o) Adjust heater plate as necessary.
. Do not butt weld dissimilar pipe.
. Do not fuse in an explosive atmosphere with approved

amendments to the weld procedure (which may include de-
energizing the facer and heating plate).

Negev Distribution
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Measure to ensure the pipe ends are the correct diameter
and wall thickness.
Ensure all pipe is properly grounded.

5.2 Clean and Secure

5.3 Face

5.4 Align

Clean pipe ends inside and outside with 90% isopropy!
alcohol or other chemical approved by NNG and the pipe
manufacturer. Use clean, approved, lint-free, non-synthetic
towel or rag for wiping and drying. Ensure all foreign
material is removed.

Place pipe in fusion unit and tighten jaws to prevent slippage.
Bring the pipe ends together and applying force. Ensure
alignment and that jaw clamps are tight enough to prevent
pipe slippage during fusion. Do not over tighten clamps due
to risks of pipe deformation and subsequent fusing issues
(hi-lo).

Properly face pipe ends to a minimum of 2 mm depending on
the square-ness of the pipe ends. Always bottom-out facer
against fusion unit clamps.

Turn off powered facers (electric or hydraulic).

Separate the clamps and remove the facer.

Remove debris, shavings, and/or other foreign material with
a clean, approved, lint-free, non-synthetic towel or rag. Do
not touch the pipe for fitting ends with your hands after this
point.

Bring pipe ends together with minimal force and inspect the
face off to verify that the faces are square, perpendicular to
the pipe centerline, and with no detectible gap.

Perform light entrance check for alignment (if needed).

Bring the pipe ends together to check for proper alignment. If
alignment does not exist, adjust the high side clamp. Never loosen
clamps to correct alignment! If adjustments are made, reface the
pipe ends and remove and shavings with a clean, approved, lint-
free, non-synthetic towel or rag

Negev Distribution
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5.5 Melt

Project Title: Negev Distribution

Verify the heater plate surfaces are clean and free of
residue, nicks, and scratches.

Recheck heater temperature and proceed only if temperature
is within acceptable range.

Place heater plate in the fusion unit and move component
ends against the heater plate. Initial contact should be under
moderate pressure for only a brief moment and then

released without breaking contact.

Continue to hold the pipe ends and heater plate in contact
without force to develop the molten PE bead.

When proper bead size is formed around the full
circumference of the pipe, remove from contact the pipe
ends from the heater plate. Remove the heater plate. Refer
to the table below for approximate melt bead size.

PE wall Bead width
thickness (mm) (mm)
3 4-6
4 4-7
5 5-8
6
8
9

6-9
7-10
8-11
11 9-12
13 10-14
16 11-15
18 12-16

Note: Excessive pressure during the melting cycle causes a
concave melt pattern also known as “race track” appearance.
This effect results in an unacceptable fusion joint creating a
“cold ring” in the center of the fusion joint and will weaken the
final assembly.
Note: When butt welding in cold weather, heating/melting
time might be affected. Focus should be on developing the
proper bead size rather than on time elapsed.

o Do not increase the heater plate temperature

o) Do not apply additional pressure during melt

o Do not increase butt welding joining pressure

Document Title: PE welding procedure
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5.6 Join

5.7 Hold

Negev Distribution
PE welding procedure

Date:

Refer to the melt, join, and hold time and pressure plot in
section 5.7.

After heater plate removal, quickly inspect the pipe ends for
concave melt and verify the melted surfaces are neither
damaged nor contaminated. If concave melt exists, do not
continue. Allow time to cool and restart procedure.
Immediately bring the pipe ends together with sufficient force
to generate the required interfacial fusion pressure per the
manufacturer's requirements. A double rollback bead will
form against the pipe wall. Do not slam or apply excessive
pressure.

o Interfacial pressure is determined by multiplying
the manufacturer's recommended interfacial
pressure, usually 4.14 to 6.21 bar, by the pipe
area.

o Hydraulic machine will need to account for
additional drag force (if pulling strung pipe), the
fusion machine design, the pipe diameter, and
standard dimension ratio (SDR).

Refer to the melt, join, and hold time and pressure plot in
section 5.7.

Hold the joint immobile under fusion force until the joint has
cooled adequately to develop strength and ultimate integrity
of the assembly.

Hold time at constant fusion force should be from
approximately 30 to 90 seconds per inch nominal pipe size
or longer until surface of the melt bead is cool to the touch.
Avoid pulling, installation, or rough handling for an additional
30 minutes. Additional cool down time may be required for
wall thicknesses above 50 mm.

Refer to the melt, join, and hold time and pressure plotin
below.
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>~
P1+P2 P1+P5
P2 :
Time
t1 12 t3 15
1 2 3 4 )
Nominal wall | Alignment Heating-up Changeover Joining
thickness ©2
Bead height on heated Heating-up time t3 t4 t5
tool at the end of the align- | = 10 x wallthickness Joining Cooling ime under
ment time {alignment with | (heating-up with pressure joining pressure
0.15 /mm?) £0.02 N/mm?) bulld-up time | p=0.15 Nimm? 0.01
mm mm (minimum values) s s maximum time | s min {(minimum values)
bis 4.5 .5 45 5 5 6
45.. 7 10 45.., 70 5.. 6 5.6 6..10
7 .12 15 ' 70...120 6.. 8 6.. & 10 ... 16
12 .19 20 120 ... 130 8._.10 8.1 16...24
19 .28 25 180 ... 260 10... 12 11 .14 24 .32
26 ..37 3.0 260 .., 370 12.. 186 14 .18 32...45
37 .50 3.8 370 ... 500 16 .20 19..25 45 ... 80
50 .70 4.0 500 ... 700 20..25 25 .35 80 ... 80
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5.8 Inspect

This inspection should be completed by both the fusilier and the

inspector. Both are liable for completing acceptable welds.

. The double bead should be rolled over the surface on both
sized and be uniformly rounded and consistent in size all
around the joint (full circumference).

. Refer to bead tolerance information below.

Pipe to pipe: Bm= (Bmax+Bmin) / 2 + 10%
Pipe to fitting: Bm= (Bmax+Bmin) / 2 £ 20%
Fitting to fitting: Bm= (Bmax+Bmin) / 2 + 20%

B B max

+—>

+—>
B min

. The double bead width should be 2 to 2-1/2 times its height
above the pipe to the top of the beads. The V-groove
between the beads should not be deeper than half the bead
height above the (outside) pipe surface.

. When butt fusing to molded fittings, the fitting-side bead may
display shape irregularities such as minor indentations,
deflections, and non-uniform bead rollover from the molded
part cooling and knit lines. Visual inspection should be
based mainly on the size and shape of the pipe-size bead.

. Ensure all steps of the butt weld procedure were completed
accurately and in the proper sequence.
. Once fusion time as elapsed, the fusilier writes the EOFT on

the pipe wall adjacent to the weld in permanent marker. [If
accepted by the inspector, the inspector shall also write the
fusilier's ID number adjacent to the weld on the opposite side
in permanent marker.
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Any unaccepted joint shall be cut out and re-welded.
Unacceptable joints include:
o V-shaped rollback bead
Angled, off-set (“miter” looking misalignment)
Bead too small
Bead too large
Longitudinal misalignment
Incomplete facing

O 0O 0O O O

5.9 Heater plate care

Clean both sides of the heater plate after each fusion joint
with a clean, approved, lint-free, non-synthetic towel or rag to
prevent contamination. Apply pressure while cleaning.

Store heater plate in an insulated bag or stand.

Never spray chemicals on metal tools on heater plate
surfaces.

6. Electro fusion procedure for joining PE pipe

Electro fusion is an acceptable technique for connecting pipes and/or
fittings, and can be used to join pipes with different grades of PE or wall
thickness. It can also be convenient for fusing long lengths of coil pipe.
Preferably automatic control units with data retrieval units will be used.
Fittings with barcodes that can be read automatically by the control unit
allow for reliable, fast installations.

Electro fusion should be carried out in accordance with manufacturer's
instructions. As such, careful attention should be paid to proper heating
and cooling times per manufacturer’s specifications.

6.1 Preconditions

Negev Distribution

Fusilier to verify and inspect all electro fusion equipment is
onsite and in proper working order. Inspection of equipment
should include but is not limited to electric cords, connection
cables/leads, power source, barcode scanner, etc.

Electro fusion couplings/welding can be used to fuse
dissimilar pipe materials. Consult fit the pipe, fitting, and
electro fusion control box manufacturer's to ensure proper
settings (voltages, currents, etc.) are set up for the fitting
barcode scan and eventual fusion.

Measure to ensure pipe ends are the correct diameter and
wall thickness.
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. Ensure all piping is properly grounded.

6.2 Surface preparation, cleaning, and marking
6.2.1 Coupling installation for end joints

. Cut pipe ends to ends square using a PE guillotine,
shears, or wheel cutters. Thoroughly clean pipe or
fitting ends and coupling inside and out with90%
isopropyl alcohol or other chemical approved by NNG
and the pipe manufacturer. Use clean, approved, lint-
free, non-synthetic towel or rag for wiping and drying.
Ensure all foreign material is removed.

. Insert each end into the coupling to its full fitting
penetration depth. With a permanent marker, mark
this maximum bury depth on each side of the

coupling.
I W

still allowed ! not allowed

D | [ G S U

Heafing Heating
coil coil
o]
zone | Zone
. Remove ends, scrape, and remove all surface

oxidation past the previous penetration depth
markings with approved scraper tools. No more than
2 mm or 10% of wall thickness shall be removed.
Virax and Upon or circumferential scrapers are
preferred. Paint scrapers are also acceptable.
Knives, sandpaper, utility cloths and files are
unacceptable tools for removing surface oxidation.

. Re-insert the pipe ends into the coupling to its full
fitting penetration depth. With a permanent marker,

Negev Distribution
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mark this maximum bury depth on each side of the
coupling. Remove the ends from the coupling.
Rounding rings can be installed on the pipe ends if
needed. Maximum out-of-roundness will not be more
than 1.5%:

Dmax - Dmin

X100 < 1.5
Dn

Clean scraped pipe ends and coupling using 90%
isopropyl alcohol or other chemical approved by NNG
and the pipe manufacturer. Use clean, approved, lint-
free, non-synthetic towel or rag for wiping and drying.
Do not allow air drying and do not touch the pipe for
fitting ends with your hands after this point!

6.2.2 Saddle installation for branch or tee connections

Clean the pipe surface using 90% isopropyl alcohol or
other chemical approved by NNG and the pipe
manufacturer. Use clean, approved, lint-free, non-
synthetic towel or rag for wiping and drying.

Lay fitting saddle on pipe and mark pipe are to be
scraped while still in plastic bag.

Scrape and remove all surface oxidation past the pipe
markings by at least 12 mm with approved scraper
tools. No more than 2 mm or 10% of wall thickness
shall be removed. Virax and Upon or circumferential
scrapers are preferred. Paint scrapers are also
acceptable. Knives, sandpaper, utility cloths and files
are unacceptable tools for removing surface oxidation
Again, lay fitting saddle on pipe while still in plastic
bag to verify limits of scraping are large enough.
Clean the scraped surface using 90% isopropyl
alcohol or other chemical approved by NNG and the
pipe manufacturer. Use clean, approved, lint-free,
non-synthetic towel or rag for wiping and drying. Do
not allow air drying and do not touch the pipe for fitting
ends with your hands after this point!
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6.3 Aligh
6.3.1 Coupling installation for end joints

. Insert ends into the coupling for final assembly.
Ensure the ends are butted flush against one another
to eliminate an excessive gap at the middle which can
result in a short stab, unacceptable joining.

. Ensure the ends are inserted to the marked depths.

. Install alignment bar clamps or equivalent so they are
equally spaced from the coupling. NNG plans to use
air force standard strips ("IN 7'n NIYIN) with fast
unlock option. Use slings to attach the strips to the
pipe.

. Apply tension to the clamps but do not over tighten.
The coupling should turn freely.

6.3.2 Saddle installation for branch or tee connections

. Remove the electro fusion saddle fitting from the
plastic bag.
. Clean the surface of the saddle that will contact the

pipe using 90% isopropyl alcohol or other chemical
approved by NNG and the pipe manufacturer. Use
clean, approved, lint-free, non-synthetic towel or rag
for wiping and drying. Do not allow air drying and do
not touch the pipe for fitting ends with your hands after
this point!

. Position the fitting on the pipe within the limits of
scraping. Install the under saddle component by
sliding action until it contacts the stop. The under
saddle should only go on in one direction and may
need to be tapped with a mallet to reach the
mechanical stop. Ensure the fitting has not shifted off
of the scraped area of the pipe.

6.4 Electro fusion control box setup

. Connect control box to power source or ensure batteries
have been installed.
. Turn the power on and verify unit charge and fitness for

operation. Refer to manufacturer's operating instructions
and follow the setup procedure to prepare the unit for
barcode scanning and subsequent fusing cycle.

. Connect the wire leads or cables to the electro fusion fitting.
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Scan the fitting's barcode and verify the control box identifies
the correct fitting on the display.

Press the start button on the control box to initiate the fusion
cycle.

6.5 Fusion cycle

Once the start button has been pressed, the control box will
apply the correct voltage and amperage to the wire coil in the
fitting to initiate fusing.

Watch for rising material from the indicator wells during
fusion.

The control box will usually alarm or beep when the fusion
duration has elapsed. Record the EOFT on the pipe and log
for future reference.

Wait an additional minute before disconnecting the control
box leads.

6.6 Cool down

Avoid disengaging alignment support, pulling, installation, or
rough handling for the entire cool down duration listed on the
fitting barcode. Coiled pipe requires double the cool down
period listed on the barcode.

Do not disturb the assembly during cool down because this
can create thermal expansion/contraction issues with is an
unacceptable weld.

If fusing the connections of a single fitting separately, the
second (or next) fuse can start immediately after the control
box ends the first. However, the cool down period does not
start until the last fusion cycle has finished.

6.7 Inspect

Negev Distribution

After the fusion duration and cool down, inspect the fusion
fitting and weld for the following indicators of an
unacceptable weld:
o Improper alignment and significant PE material
outflow at pipe surface(s)
o Short stab conditions with depth markings beyond
the electro fusion fitting's ends.
o Surface scraping does not extend beyond the fitting
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o No visible outflow from the fitting’s molten material
wells (if equipped)
o Excessive space between the pipe outside
diameter and the fitting inside diameter
. If accepted by the inspector, write the fusilier's ID number
adjacent to the weld on the opposite side of the EOFT in
permanent marker.

7. Light entrance check and alignment
e When pipes are pressured just before welding the light visual
entrance inspection will be done:

Diameter Light [mm]
>250 mm 0.3
250-400 mm 0.5

e Alignment of 10%, but not more than 2 mm, is allowed
e See diagram below

111
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8. Welding machines

18

Welding machines should be in accordance with ISO 12167 and GGG-
STD-CSE-0001 Rev04. The welding machines will have the following

features:

8.1 Butt welding machine

Mandatory

Full CNC (Optional)

Ambient temp. sensor

X

X

Universal welding
machine (bar code
reader)

Hydraulic operation

Automatic drag
force
calculation

X (X[ X

USB connection and
data logger

Alarm indication

Wind sensor

Torsion pressure auto
calculation

Welding pressure
auto display

X | X IX[X| X

The welding machine to be used in this project will not be full
CNC, in case of machine change, NNG will be notified

8.2 Electro fusion machine

Mandatory Full CNC (Optional)
Ambient temp. sensor X X
Universal welding
machine (bar code X X
reader)
USBdconnectlon and X X
ata logger
Alarm indication X X
Wind sensor X
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Protocol form for the Electrofusion welding of pipes |°'a< sveend Hatasiet St
and pipeline components o laid undergaund
Exncutve company Walding squipment- Wontoey Bmwantve meamges
1=sonny 1=none
Name of orcer Name of wekder Identfi- Labet 2=dy | 2= umbreita
cation No.
Type 3= rain or snow | 3= tant
No. of order Name and company of e weiding | Machine No. 4=wndy 4 =heatng
sperviser
Year of construction Order a5 above in case of muliple nominatans
(€. g. 34 = rain and wind)
Wokd |Date pipe Fiting data Unit sefting Resistance | Secondary Welding tmes” Envionmental | Code-No Operating mode
No. cimanson | of the fatng' |votage temperature
yiva |A 8 SewiaNo [manual  [submatc joining | Coaing | Weather | Proventve | Mains | Gene
mm Ohm Vot s s °c measues e
Weling sgrature: Date and signatura of weiding supervisar
"I Enter where applicable according to system used. A =Manulactwrer's code 1= Coupler 2=Angle 3=Tpece 4= Reducton
B =Fittng code 5= Sadde 6=Cap 7 = Connecting prece 8= Fittng

Enter measured valies
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Name of order Name of welder Identf- Lavel Z=dy 2= umbrelia
caton No.
Type et
No. of order Name and company of the wakding Machine No 4 = windy 4= heating
P
Year of construction: Order as abowe in case of multiple nominatons.
fe.9. 34 = tmin and wind)

Weld [Date |p! ched workpiece | Joining Set values” heatrgup | Joning Changs- [Cooling | Environmental Code-No. Notes
No dimensions | heatedtool | movin ressure " ime pressure ovor timo’! |tme under |temperature [ 1

soxs emperaure’ |prassure | foataot Nty | Smey DUl joining aher | Praventive

manufacturer) jpining time pressua T

mm ‘CTminmax | bar tar bar bar ] s ] il ’c
Welder signature. Datke and ¢ignature of weklng supeniscr
' From periodic interval, frequency according to 4.1.2.

According b dat o equoment Manulclurer 1e6p. waldng Squipmont 1es! plus workpeos Moving pressure.
Enfer measured values.
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.DTPAN GPIN ONINA DY MNND DINYI

3995
DIVVLYO TIND A1 I NN oY NN ON
91y
[lslal) 14.6.21 1:2500 | 7712y 2701 08N 2714/1-03(1)-2500-1.1
1 1on 1 51an
Imbla, 18.4.21 1:2500 | 1 1927 717°3 N°1on 2714/1-04(1)2500- 1.1
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DY

NN .1
DIVLYO TIND ALl I NN oV NI ON
1Y

™on? | 24.8.21 1:1250 | n°%%2 avn NN 2714/1-10(1)-1250-1.1
1 10m

[lslaly) 24.8.21 1:500 1907 YN D70 2714/1-10(1)-500-1.2
1

[lslal) 24.8.21 1:500 1907 Y10 D70 2714/1-10(1)-500-2.2
1

Tono | 24.8.21 1:250 | 127 3N DN 2714/1-10(1)-250-1.8
1

Mons | 24.8.21 1:250 151 YN N°10N 2714/1-10(1)-250-2.8
1

Mons | 24.8.21 1:250 1951 YN N°10N 2714/1-10(1)-250-3.8
1

Mo | 24.8.21 1:250 1797 Y10 D21 2714/1-10(1)-250-4.8
1

Mo | 24.8.21 1:250 1797 Y10 D210 2714/1-10(1)-250-5.8
1

Mo | 24.8.21 1:250 1797 Y10 D210 2714/1-10(1)-250-6.8
1

onh | 24.8.21 1:250 1797 Y10 D21 2714/1-10(1)-250-7.8
1

onh | 24.8.21 1:250 1797 YN N1 2714/1-10(1)-250-8.8
1

2'%ann .2
DIVLYO TIND 0P NNOM OV NN ON
91y
mblaly 13.6.21 1:100 D™D 0°oNN 2714/1-36(1)-100-1.1

1 1727 7N
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59y MY

opny .1
DIVLY TIND AL I7 »om av 0 on
1Y

Monh | 24.3.21 1:6000 | =5y mTMay owIn 2714/1-26(1)-6000-1.1
1 1997

milaly 45.21 1:1250 95y MY YN 2714/1-27(1)-1250-1.1
1 1997

milaly 45.21 1:500 95y M7V YA 2714/1-27(1)-500-1.6
1 199m

milak 4521 1:500 N9y MY NWA 2714/1-27(1)-500-2.6
1 1797

o> 45.21 1:500 N5y M7V NYA 2714/1-27(1)-500-3.6
1 1707

1on° 45.21 1:500 N5y M7V NYA 2714/1-27(1)-500-4.6
1 1707

o> 45.21 1:500 N5y M7V NYA 2714/1-27(1)-500-5.6
1 1707

1on° 45.21 1:500 N5y M7V NYA 2714/1-27(1)-500-6.6
1 1707

1on° 16.6.21 1:500 | o°w®25 79y M7y 2714/1-28(1)-500-1.1
1 1707 2w

Mon? | 16.6.21 1:250 | o°w"d 79y M7y 2714/1-28(1)- 250-1.11
1 1700 W

Mon? | 16.6.21 1:250 | o°w"25 79y M7y 2714/1-28(1)- 250-2.11
1 1700 W

Monh | 16.6.21 1:250 | o°w®25 79y M7y 2714/1-28(1)- 250-3.11
1 1951 oW

monh | 16.6.21 1:250 | o°w®25 79y M7y 2714/1-28(1)- 250-4.11
1 1951 oW

[ Yalyi 16.6.21 1:250 | 2w ad oy M7y 2714/1-28(1)- 250-5.11
1 1951 oW

[ Yalyi 16.6.21 1:250 | 2w ad oy M7y 2714/1-28(1)- 250-6.11
1 1951 oW

[ Yalyi 16.6.21 1:250 | 2w ad oy M7y 2714/1-28(1)- 250-7.11
1 1751 W

[ ieYalyi 16.6.21 1:250 | 2w 2d 9oy M7y 2714/1-28(1)- 250-8.11
1 1951 WA
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onh | 16.6.21 1:250 | ow°ad "9y mTay 2714/1-28(1)- 250-9.11
1 1901 WA

onh | 16.6.21 1:250 | ow°ad "9y mTay 2714/1-28(1)- 250-10.11
1 1901 WA

Monh | 16.6.21 1:250 | w015 "9y mTay 2714/1-28(1)- 250-11.11

| i mlalakiiznbla}
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N2I09NIN)

NN .1

DLV TIND AL I N av I ON

NERAY

Mon? | 4.10.21 1:500 | n¥%%0 o°723 n°1on 2714/1-21(1)- 500-1.2
1 101

Mon? | 4.10.21 1:500 | n°%%5 o°7as NI 2714/1-21(1)- 500-2.2
1 101

Mon? | 4.10.21 1:250 51 037723 N°10IN 2714/1-21(1)-250-1.8
1

Mon? | 4.10.21 1:250 51 07723 N°10IN 2714/1-21(1)-250-2.8
1

monh | 4.10.21 1:250 | 715n o723 N1 2714/1-21(1)-250-3.8
1

onh | 4.10.21 1:250 | 15n o723 N1 2714/1-21(1)-250-4.8
1

monh | 4.10.21 1:250 | 715n o723 N1 2714/1-21(1)-250-5.8
1

onh | 4.10.21 1:250 | 15n o723 N1 2714/1-21(1)-250-6.8
1

Monh | 4.10.21 1:250 | 715n o723 N1 2714/1-21(1)-250-7.8
1

Monb | 4.10.21 1:250 | 197 2723 N°I0N 2714/1-21(1)-250-8.8
1

Mon? | 20.7.20 1:250 2’17’0 N°I0IN 2714/1-23(1)-250-1.1
1 1701

Mon? | 20.7.20 1:250 | 1>n 22127 N1IN 2714/1-24(1)-250-1.1
1

ANy o¥ann .2
DIVLY TIND 0P NMNOM av NN ON
197y
1Mon? | 26.5.21 1:200 | 2am9% o°5nn NN 2714/1-41(1) -1.15
1 1on
Mon? | 4.10.21 1:200 | 2am9% o°5nn NN 2714/1-41(1) -2.15
1 1Mon
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Monh | 26.5.21 1:200 | 2am9% 0°5nn NN 2714/1-41(1) -3.15
1101

Monh | 4.10.21 1:200 | 2ama% 0°5nn NN 2714/1-41(1) -4.15
1101

Monh | 4.10.21 1:200 | 2ama% 0°5nn NN 2714/1-41(1) -5.15
1101

Mon? | 4.10.21 1:200 | 2amn% o°onn NN 2714/1-41(1) -6.15
1 1on

Mon? | 4.10.21 1:200 | 2% o°onn NN 2714/1-41(1) -7.15
1 1Mon

Mon? | 26.5.21 1:200 | 2amn% o°onn NN 2714/1-41(1) -8.15
1 1on

Mon? | 26.5.21 1:200 | 2amn% o°5nn NN 2714/1-41(1) -9.15
1 1on

Mon? | 26.5.21 1:200 | 2amn% o°onn NN 2714/1-41(1) -10.15
1 1on

Mon? | 26.5.21 1:200 | 2amn% o°onn NN 2714/1-41(1) -11.15
1 1on

Mon? | 26.5.21 1:200 | 2amn% o°onn NN 2714/1-41(1) -12.15
1 1on

onh | 26.5.21 1:200 | 2amn% 0°5nn NN 2714/1-41(1) -13.15
1 1707

islal) 26.5.21 1:200 | am1% o°onm nPIon 2714/1-41(1) -14.15
1 1701

islal) 26.5.21 1:200 | am1% o°onm nPIoNn 2714/1-41(1) -15.15
1 1701

19N 92990 .3
DIVLYO TIND 0P N0 oY NN ON
21y

Mon? | 4.10.21 | 1:100/1000 | 7782 2°2n17 N2 2714/1-42(1) -1.3
1 170m

Mon? | 4.10.21 | 1:100/1000 | 7782 2°2n17 N3N 2714/1-42(1) -2.3
1 100

™Mon? | 25.5.21 | 1:100/1000 | 797X @°2nm n2101N 2714/1-42(1) -3.3
1 100
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NMIIYN OINN

NN .1
DILVY TIND AL I7 I av I ON
ERAY

Mono | 13.6.21 1:500 | 7121 m2oavn DR 2714/1-30(1) -500-1.3
1

[ ieYalyi 13.6.21 1:500 TI0R MDIYH RN 2714/1-30(1) -500-2.3
1

[blal 13.6.21 1:500 701 M27YH DIRN 2714/1-30(1) -500-3.3
1

[lslal) 13.6.21 1:250 | 1™>n M>yn oIRN 2714/1-30(1)-250 -1.8
1

[lslal) 13.6.21 1:250 | 121 M>yn oIRN 2714/1-30(1)-250 -2.8
1

Yalvi 13.6.21 1:250 | 7127 M>yn DIRN 2714/1-30(1)-250 -3.8
1

iYalvi 13.6.21 1:250 | 1™>n M>yn oIRN 2714/1-30(1)-250 -4.8
1

Yalvi 13.6.21 1:250 | 7127 M>yn DIRN 2714/1-30(1)-250 -5.8
1

monh | 13.6.21 1:250 | 712n m2avn RN 2714/1-30(1)-250 -6.8
1

monh | 13.6.21 1:250 | 712n M2y oIRn 2714/1-30(1)-250 -7.8
1

monh | 13.6.21 1:250 | 712n M2y oIRn 2714/1-30(1)-250 -8.8
1

[ilslaly) 13.6.21 1:500 milalelal7isWakhishle 2714/1-31(1)-500 -1.2
1

[ielal) 13.6.21 1:500 mislalializis B akhinhlsl 2714/1-31(1)-500 -2.2
1

Mone? | 13.6.21 1:500 1 1957 P12 N3N 2714/1-32(1)-500 -1.3

17917 13.6.21 1:500 1 151 pra n°1on 2714/1-32(1)-500 -2.3

Mon? | 13.6.21 1:500 1 157 pra n1on 2714/1-32(1)-500 -3.3

Mon? | 13.6.21 1:500 1 1957 VY7 N°1ON 2714/1-33 (1)-500 -1.2

Mon? | 13.6.21 1:500 1 1927 V17 N°ION 2714/1-33 (1)-500 -2.2
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MNP NMPNYNI NNV .2

DIVVLY TIND 0P non ov NN ©N
91y

Monh | 19.9.21 1:500 mpn A Mo 2714/1-34(1)-500-1.2
1 1707

Monh | 13.6.21 1:500 mpn A Mo 2714/1-34(1)-500-2.2
1 1707

Mon? | 13.6.21 1:500 nrNwna Moo 2714/1-50(1)-500-1.2
1 151 °5%0 mna»p

Mon? | 13.6.21 1:500 nrNwna Moo 2714/1-50(1)-500-2.2
1 151 °5%0 mn»p

on? | 13.6.21 1:500 nPNwNa oo 2714/1-51(1)-500-1.2
1 1901 P12 mn»p

Mon? | 13.6.21 1:500 nrnwna Moo 2714/1-51(1)-500-2.2
1 1951 P12 mn»p

Mon? | 13.6.21 1:500 nrnwna Moo 2714/1-52(1)-500-1.2
1 1907 LT MIAMP

Mon? | 13.6.21 1:500 nrnwna Moo 2714/1-52(1)-500-2.2
1 1907 LT MIAMP
nesn .3

VIVLY | PIND 0739 9N oY 9" ONn
NEREY

on? | 13.6.21 1:500 | annn nrxn PN 2714/1-35(1)-500-1.3
1

Monh | 13.6.21 1:500 | onnn NP¥n NN 2714/1-35(1)-500-2.3
1

Monh | 13.6.21 1:500 | onnn NP¥n NN 2714/1-35(1)-500-3.3

1
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onh | 24.5.21 1:250 | annn nPXn NN 2714/1-35(1)-250-1.8
1

onh | 24.5.21 1:250 | annn nPXn NN 2714/1-35(1)-250-2.8
1

Ton? | 24.5.21 1:250 QrnK DX NI 2714/1-35(1)-250-3.8
1

Ton? | 24.5.21 1:250 QrnK NPXA NI 2714/1-35(1)-250-4.8
1

Ton? | 24.5.21 1:250 QnnK NPXA NI 2714/1-35(1)-250-5.8
1

on? | 24.5.21 1:250 | onnn nYEn NN 2714/1-35(1)-250-6.8
1

on? | 24.5.21 1:250 | onnn nrEn NN 2714/1-35(1)-250-7.8
1

on? | 24.5.21 1:250 | onnn nYEn NN 2714/1-35(1)-250-8.8
1

0229 02290 .4
oIVLY TIND np Mo ov P on
91y
onh | 24.5.21 1:100 0*019°v 22NN 2714/1-37(1)-100 -1.1

1721 N2AYn 0IRN
1
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[ATr22)

ooy .1
DIVVY TIND AL I7 I av 2N oNn
1Y

Mon? | 24.5.21 1:500 | 1712% 1P n°aon 2714/1-20(1)-500 -1.2

Monh | 24.5.21 1:500 | 1127 NP1 n°Idn 2714/1-20(1)-500 -2.2

110n° 24.5.21 1:250 | 1 719n 1P 070N 2714/1-20(1)-250 -1.8

Monh | 24.5.21 1:250 | 1 1797n NP1 noIon 2714/1-20(1)-250 -2.8

Monh | 24.5.21 1:250 | 1 179n NP1 noIon 2714/1-20(1)-250 -3.8

110n° 24.5.21 1:250 | 1 119n 1P 070N 2714/1-20(1)-250 -4.8

Monh | 24.5.21 1:250 | 1 1797n NP1 noIoNn 2714/1-20(1)-250 -5.8

110n° 24.5.21 1:250 | 1 719n 1P 070N 2714/1-20(1)-250 -6.8

Monh | 24.5.21 1:250 | 1 1797n NP1 noIoNn 2714/1-20(1)-250 -7.8

110n° 24.5.21 1:250 | 1 779n 1P 070N 2714/1-20(1)-250 -8.8

PP TNNY DYann .2
DIVVY TIND A1 I NN ov 0 oNn
91y

1on° 20.6.21 1:50/500 1P°1 TR 2°oNn 2714/1-19(1) -1.4
1 170m

Ton° 20.6.21 1:50/500 1P°1 TR 2°oNn 2714/1-19(1) -2.4
1 700

mblaly 20.6.21 1:50/500 1P°1 TIRY 2°onn 2714/1-19(1) -3.4
1 1100

mblaly 20.6.21 1:50/500 1P°1 TIRY 2°onn 2714/1-19(1) -4.4
1 1100

182




0°V59

DIVVY TIND N0y ) av )N 0N
197y
™Mono | 12.5.21 Tanwn 19 MI5NY D°VID 2714/1-90(1) -1.1
1 170m
110n° 12.5.20 Janwn | 1 mon avun cuas 2714/1-91(1) -1.1
mblaly 19.9.21 Tanwn TIP°1 RXWA *07D 2714/1-92(1) -1.2
1 101
mblaly 12.5.20 Tanwn TIP°1 RXA *07D 2714/1-92(1) -2.2
1 101
™Moo | 12.5.21 manwn 95y M7V 0D 2714/1-94(1) -1.1
1 1701
NIIND
oy .1
DIVVLY TIND 0P o ov NN ©N
a1y
imlal) 21.6.21 1:250 | 2w mp1 amRn Mp Arad-u-stage-1-250-1.2
1 1997 1991
imslal) 21.6.21 1:250 | o9 P AR NP Arad-u-stage-1-250-2.2
1 1997 91
imlal) 21.6.21 1:500 | vy npryanxnp | Arad-u-stage-1-500-1.1
1 1997 1991
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N1y
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M on
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Nl
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Nl
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Nl
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numv
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Nl

6 77IRN TINY VIO
YPW/aMIRN /M

Nl

4 77N Ty vId
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Nl
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Nl
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Nl
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oMY
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Nl
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©VIVLYD TIND AL I NN v NN ON
91y

X797 q2vn DMWY vId
Rhlnlplal

X797 oM mb TMIRN NP1 MR NN
X1 71AR/77IRN
X797 NI MY
%10 17127/77RN
Nl Nt Mo

Sawn Q3w n/a0IRN
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APAITARIA

DIVVLYO TIND A1 I NNOM oV N0 ON
a1y
[ Yal 19.5.21 1:1000 1 - 1920 PP N 0401
[ Yal 19.5.21 1:500 1 - 1927 PP N 1301
110n° 19.5.21 1:500 1 - 100 Py on 1302
[ilal) 19.5.21 X797 1 - 100 7PA9p n 6001
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MN*S MTHaY

oIVLY | TOIND 0”39 %19 oY 39N on
NFET

on% 16.6.21 1:250 n°1on -1 annn 2714/1-384-mitl-irr-1.8
1703 — PWa NRN
1

imblal 16.6.21 1:250 nn -1 annn | 2714/1-384-mitl-irr-2.8
1703 — PWa NRD
2

imblal 16.6.21 1:250 mn -1 annn | 2714/1-384-mitl-irr-3.8
1703 — PWa NRN
3

imbslaly 16.6.21 1:250 n°1on -1 annn 2714/1-384-mitl-irr-4.8
1703 — PWa NRN
4

imbslal 16.6.21 1:250 mn -1 annn | 2714/1-384-mitl-irr-5.8
1703 — PWa NRN
5

imbslaly 16.6.21 1:250 n°1on -1 annn 2714/1-384-mitl-irr-6.8
103 — PWa NRN
6

imbslal 16.6.21 1:250 mn -1 annn | 2714/1-384-mitl-irr-7.8
1703 — TPWa NRN
7

Ton% 16.6.21 1:250 n°1on -1 annn 2714/1-384-mitl-irr-8.8
1793 — OPWa NRD
8

Monh | 20.7.21 ,1:250 nwo -1 annn | 2714/1-384-mitl-prisot-
1:100 map 1

[lal) 20.7.21 1:500 ndn—1 annn 2714/1-384-mit1-1.2
11793 — N°995 MmN
1

on% 20.7.21 1:500 n1n— 1 annn 2714/1-384-mitl1-1.2
71°73 — N°9%0 Mo
2
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N2N 19N

n’yp

oy av

M on

RO

11137 120 M7
071972 MY0N

naam

RO

Y7197 010’2 M7
2°2210 MR

nA2n

QXY P

n'"ip

n2wn aw

n%own on

RO

N7 - O°XY PO

1:250

T — DXV AP0
90 o0l 12 yam
Xy

1/2 79

1:250

T — %Y PO
P00 ool 12 yam
%y

2/2 1179
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TOXPIIWEND

Araledel ) TPIND AL 7] NN oV 129 on
N1y
eYalyi 9.9.21 1:500 TPEPII0ONR Con-00

nnNon N°1on

[lslal) 3.10.21 mnwn XPINVONP Con-WB1
WB1 ~p

[lslal) 3.10.21 anwn 7PXPI0ONR Con-WB2
WB2 p

10n° 3.10.21 mnwn TXPIVONR Con-WB3
WB3 p

10n° 3.10.21 mInwn TXPIVONR Con-WR4
WR4 ~p

10n° 24.6.21 TInwn TEPIIVONR Con-01
2+1mp

1on° 24.6.21 mnwn TXPIONP Con-02
20+ 16 mp

1on° 24.6.21 mnwn TXPIONP Con-03
21 p

1on° 24.6.21 mnwn TXPIONP Con-04
25 p

MRS | 29.8.21 nInwn TRPIVONR Con-pitl
PN I8
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-

Order Document No. / File Document Description | Rev. Date Notes
number name
1 DAR-PLN-DSG-0100 Situational plan & General data PO | 10.06.2021
2 DAR-PLN-DSG-0101 | Typical schemes of laying the gas pipeline into the trench PO | 10.06.2021
3 DAR-PLN-DSG-0102 Plan & Longitudinal section - Gas pipeline on Road 6 PO | 23.06.2021
4 DAR-PLN-DSG-0103 Plan & Longitudinal section - Gas Route on the Road 1 PO | 22062021
5 DAR-PLN-DSG-0104 Plan & Longitudinal section - Gas Route on the Road 5 PO | 22.06.2021
6 DAR-PLN-DSG-0105 Plan & Longitudinal section - Gas Route on the Road 5 PO | 23.06.2021
7 DAR-PLN-DSG-0106 Plan & Longitudinal section - Gas Route on the Road 5 PO | 22.06.2021
8 DAR-PLN-DSG-0107 |  Plan & Longitudinal section - Gas Route on the Road 13 PO | 22.06.2021
9 DAR-PLN-BOM-0101 Bill of Material PO 24.06.2021
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701990 MY TIND — 212 O'N

n’p non ov 0N on

1:1000 n°9H5 NNIN 9920-01 -A

1:250 | 131PY)-3 a0 TNNY TIM NNNN | 9920-01 -A-3.1

1:250 219993 W0 TNRY TIM NN | 9920-01 -A-3.2

1:250 31P9)-3 Y20 TNINY TN ANNDN | 9920-01 -A-back

1:250 1 1P9)-5 ¥25 TNINS TN NN | 9920-01 -A-5.1

1:250 2 1192)-5 W25 TIND THNY NNNN 9920-01 -A-5.2

1:250 31P9)-5 YD TINS TN NNNN | 9920-01 -A-5.3

1:250 1 199-6 ¥22 TN TN NNNN 9920-01 -A-6

1:250 1 199)-13 w25 THNRD THNY NNNN 9920-01 -A-13

GOND YY1 TNNY TN NNNN

1:250 9920-01 -A-main
NUNI PON

1: 500 D3 NON-NY55 NNNN 9920-01 -A-maim

MmnNwN 2125079 9920-60

mnwn D1 Y079 9920-61

NP Y IINY ---IWPA OV MIYNNN NIONN DI NX NIAND INNXND ONTNN 29,1010 NNINNI , NNII TUNND NN
YNYNM PN 21 NNIND YNIMY N2 DY 95135 MVNANN NPIONN HHI Y NDDILN 11NN NINDNA PNYNN D) DA
ND D 2ONNN NN NIY DNNMY NHIND NADI MIMNNY ,NNMWIN 29 DY 19991 NMON DI DY DINND MDY M NN

Y PV NYIAN INA YT IR IO 955 N

92PN NNN TINN
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Y DAY

ANY Y TNIN OININ

0372024 /01 NIN/TI991 1993 NV PN NNNNN
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03/2024 NINY 021N OININ - () NOD)
0372024 7059 AMIN/3991 1499) 'nYa pbn MDNI9N

. () NHDI DXLV DINYON NINN

- 72 NADIA MNNIRN NN NOIY DD NINN NN NNYY INA POIND, PONNY X NAD) ¥ 1172 N8I DOOMN
N IN/Y NPND INPNY NIAPN D2 . NTIAYN INAD PRIN NN DNV
. DY NADI MNNN IVING - 72 NADI NN 120 DT NODI2 NIND P2 NNHIRNN

YNIND NN
. 901 T ON DO DN NY NNIN/AIONA OXIPIN OPNKN .1

nMIAVYN NN .2
DPIMY 4+ NMPRa vy pavnvs 2.1

YNNI DY 92PN SV THDIND TTIND 7Y DXIWINDY DIDINN NIV ATTN 39T AN NawN Yy 2.2
UK 9N P NP ¥ WITID . DOPNY MW NN NDTHN 9T NN NPON NP>TIY w9
STNY N AYY NPIND MY XY — NAWNN NWIN TINNY TY w812
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