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l'.l"ll:l n0Ti 111

N 11N n 0 T 1N [ I I

99y M7y
Ny .1
OILY | PAIND 0739 M ov 390 on
NERSY

I RRIAP) 7.2.24 1:500 99y MY I 2714/1-27(2)-500-1.6
2301

I RRTAp) 7.2.24 1:500 99y MY I 2714/1-27(2)-500-2.6
23701

[RRlAp) 7.2.24 1:500 99y MY NYI 2714/1-27(2)-500-3.6
23701n

RRIAP) 7.2.24 1:500 99y MY NYI 2714/1-27(2)-500-4.6
23701

I RRAp) 7.2.24 1:500 99y MY v 2714/1-27(2)-500-6.6
23901

19902 NYNAS/ONMIIN e

DIVPN)
D0a) HHND .1
DIVLY | PIND 037 5N oV 139N on
NERS

[ RRTAp) 20.9.23 1:1250 1991 ©>N2) NMIOIN 2714/1-21(2)-1250-1.1
2

[ RRTAp) 20.9.23 1:500 1991 ©>N2) MIOIN 2714/1-21(2)-500-1.2
2

1onYH 20.9.23 1:500 1991 D>N2) NNIOIN 2714/1-21(2)-500-2.2
2

I RRTAp) 20.9.23 1:250 9210 DN NN 2714/1-21(2)-250-1.7
2

[ RRAp) 20.9.23 1:250 1991 ©>N2) NMIOIN 2714/1-21(2)-250-2.7
2

[ RRIAp) 20.9.23 1:250 1991 ©>N2) MIOIN 2714/1-21(2)-250-3.7
2

I RRTAp) 20.9.23 1:250 9210 DN NN 2714/1-21(2)-250-4.7
2

I RRTAp) 20.9.23 1:250 9210 DN NN 2714/1-21(2)-250-5.7
2

[ RRIAp) 20.9.23 1:250 1991 ©°N2) NMIOIN 2714/1-21(2)-250-6.7
2

[ RRIAp) 20.9.23 1:250 1991 ©>N2) MIOIN 2714/1-21(2)-250-7.7
2
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2 1991 712 yary
n'7In |1ON namod
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l'.l"ll:l n0Ti 111

N 11N n 0 T 1N [ I I

D199 HNn .2

DIVLY TIND AL I7 NN v NN ON
1Y
[ RRTAp) 20.9.23 1:250 D719 MI0IN 2714/1-23(2)-250-1.2
23010
LR EYap 20.9.23 1:250 D119 NNIOIN 2714/1-23(2)-250-2.2
2301
02317 HNNN .3
0IVLY TIND AL I7 NN v NN ON
1Y
ONnYH 20.9.23 1:500 2 Y3910 DN NNOO 2714/1-24(2)-500-1.2
MonhH 20.9.23 1:500 2 3991 D2N NNOD 2714/1-24(2)-500-2.2
an9y oYann .4
DIVLY TIND ALl I NN v MO on
o1y
(R EIAp) 20.9.23 1:200 aMNIY ©XINN NN 2714/1-41(2) -1.11
2 70N
17015 20.9.23 1:200 aMIY DXINN NN 2714/1-41(2) -2.11
2 70N
[ RRIAP) 20.9.23 1:200 aNY1Y ©XONN NN 2714/1-41(2) -3.11
2 70N
[ RRIAP) 20.9.23 1:200 aNY1Y ©XONN NN 2714/1-41(2) -4.11
2 70N
[ RRIAP) 20.9.23 1:200 aNY1Y ©XONN NN 2714/1-41(2) -5.11
2 701
I RRIAP) 20.9.23 1:200 aNY1Y ©XONN NN 2714/1-41(2) -6.11
2 701
I RRIAP) 20.9.23 1:200 aNY1Y ©XONN NN 2714/1-41(2) -7.11
2 701
O 20.9.23 1:200 2NY7D DYONN NN 2714/1-41(2) -8.11
23701
OND 20.9.23 1:200 2NY7D DYONN NN 2714/1-41(2) -9.11
23701
O 20.9.23 1:200 2NY7D DYONN NN 2714/1-41(2) -10.11
23701
O 20.9.23 1:200 2NY7D DYONN NN 2714/1-41(2) -11.11
23701
- 19 -
2 33010 712 yayy!
ariin 11109n niind
077-212-3116 077-212-1101 2'aN 70 100 o'NIINWNN
A0 o5 o0 077-2121105 077-2121105 52562 1.n
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www.drh-eng.com

077-212-3116
077-2121105

acc@drh-eng.com

077-212-1101

data@drh-eng.com

DIVVY TIND AL I 0N v o on
19929y
oY 26.9.23 | 1:100/1000 DYONN NN 2714/1-42(2) -1.4
2 3990 TIND
oY 26.9.23 | 1:100/1000 DYONN NN 2714/1-42(2) -2.4
2 300 TN
ONnYH 26.9.23 | 1:100/1000 DONN NNOMN 2714/1-42(2) -3.4
2 39910 TINY
RRYap) 26.9.23 | 1:100/1000 DXOoNN NNOMN 2714/1-42(2) -4.4
2 39910 TINY
NMIIYN DIND
nn»y .1
DIVLY TIND AL I NN v NN ON
19927y
I RRTAP) 20.9.23 1:1250 MDD DIND 2714/1-30(2)-1250 -1.1
23701
I RRTAP) 20.9.23 1: 500 MWD DIND 2714/1-30(2)-500 -1.2
230N
I RRTAP) 20.9.23 1: 500 MWD DIND 2714/1-30(2)-500 -2.2
230N
I RRTAP) 20.9.23 1:250 MOIYN DIND 2714/1-30(2)-250 -1.7
23701
I RRTAP) 20.9.23 1:250 MOIYN DIND 2714/1-30(2)-250 -2.7
2 3701
I RRTAP) 20.9.23 1:250 MWD DIND 2714/1-30(2)-250 -3.7
230N
RRTAP) 20.9.23 1:250 MOIYN DIND 2714/1-30(2)-250 -4.7
230N
Ry Ap) 20.9.23 1:250 mMoIvNn DINN 2714/1-30(2)-250 -5.7
23701
R RIAP) 20.9.23 1:250 mMoIvNn DINN 2714/1-30(2)-250 -6.7
230N
RRTAP) 20.9.23 1:250 MWD DIND 2714/1-30(2)-250 -7.7
230N
190N 20.9.23 1:1250 | 991 5nwn nNomN 2714/1-32(2)-1250 -1.1
2
I RRTAp) 20.9.23 1:500 | 391 5nwn oM 2714/1-32(2)-500 -1.2
2
19onY 20.9.23 1:500 | 190 5nwn n0om 2714/1-32(2)-500 -2.2
2
190N 20.9.23 1:250 | 190 5nwn oM 2714/1-31(2)-250 -1.7
2
I RRTAP) 20.9.23 1:250 | 391 5nwn MM 2714/1-31(2)-250 -2.7
2
I RRTAP) 20.9.23 1:250 | 390 5nwn oM 2714/1-31(2)-250 -3.7
2
5NY 20.9.23 1:250 | 390 9nwn NI 2714/1-31(2)-250 -4.7
2
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2 33010 712 yayy!
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077-2121105
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DRRlap] 20.9.23 1:250 | 19910 5nwn mon 2714/1-31(2)-250 -5.7
DRRYAR 20.9.23 1:250 | 50 Ynwn nnm; 2714/1-31(2)-250 -6.7
DRRYAP 20.9.23 1:250 | 510 Ynwn nnm; 2714/1-31(2)-250 -7.7
Y015 20.9.23 1:1250 | 23ydDnpia nu:; 2714/1-32(2)-1250 -1.1
DRRlap] 20.9.23 1:500 | 21150 pyanion 2714/1-32(2)-500 -1.2
RPElap) 20.9.23 1:500 2 3900 P a mdn 2714/1-32(2)-500 -2.2
DR RIap) 20.9.23 1:250 | 2 vOn P mIdn 2714/1-32(2)-250 -1.7
Y015 20.9.23 1:250 | 23150 pyanion 2714/1-32(2)-250 -2.7
Y015 20.9.23 1:250 | 21150 pyanion 2714/1-32(2)-250 -3.7
Daklap) 20.9.23 1:250 2 379N Pya mon 2714/1-32(2)-250 -4.7
DpRlap] 20.9.23 1:250 | 215N Pyanion 2714/1-32(2)-250 -5.7
5015 20.9.23 1:250 | 2150 pyanon 2714/1-32(2)-250 -6.7
DRRlap) 20.9.23 1:250 2 370N Pya mon 2714/1-32(2)-250 -7.7
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23901n 12 yayy!

o'fin 11109n niino

077-212-3116 077-212-1101 1IN 70 100 0'RAINENDN
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l'.l"ll:l n0Ti 111

N 11N n 0 T2
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nyYsn .2
DIVLY TIND AL I7 NN v NN N
19929y
1ONY 19.10.23 1:1250 2 300 NN 2714/1-35(2)-1250-1.1
[RRYAp) 19.10.23 1: 500 2 0N NYNN 2714/1-35(2)-500-1.2
[RRYAp) 19.10.23 1: 500 2 0N NYNN 2714/1-35(2)-500-2.2
[RRYAp) 19.10.23 1:250 2 0N NYNN 2714/1-35(2)-250-1.7
1ONY 19.10.23 1:250 2 300 NN 2714/1-35(2)-250-2.7
ONY 19.10.23 1:250 2 300 NN 2714/1-35(2)-250-3.7
[RRYAp) 19.10.23 1:250 2 0N NYSN 2714/1-35(2)-250-4.7
[ RRYAp) 19.10.23 1:250 2 0N NYNN 2714/1-35(2)-250-5.7
5nY 19.10.23 1:250 2 190 NYNN 2714/1-35(2)-250-6.7
I RRTAP) 19.10.23 1:250 2 1790 NYNN 2714/1-35(2)-250-7.7
I RRTAP) 19.10.23 1:1250 2 3790 PYa SN 2714/1-35(2)-1250-1.1
I RRTAP) 19.10.23 1:500 2 3790 Pya SN 2714/1-35(2)-500-1.2
5nY 19.10.23 1: 500 2 Y700 Py Nysn 2714/1-35(2)-500-2.2
5nY 19.10.23 1:250 2 Y700 Py NyYsn 2714/1-35(2)-250-1.7
5nY 19.10.23 1:250 2 Y300 Pya nysn 2714/1-35(2)-250-2.7
I RRTAP) 19.10.23 1:250 2 3790 PYa SN 2714/1-35(2)-250-3.7
I RRTAP) 19.10.23 1:250 2 3790 PYa SN 2714/1-35(2)-250-4.7
I RRTAP) 19.10.23 1:250 2 37190 Py nvsn 2714/1-35(2)-250-5.7
5nY 19.10.23 1:250 2 Y700 P2 NPsN 2714/1-35(2)-250-6.7
5nY 19.10.23 1:250 2 Y700 Pya NYsn 2714/1-35(2)-250-7.7
I RRTAP) 19.10.23 1:1250 2 3799 PYa oSN 2714/1-35(2)-1250-1.1
I RRTAP) 27.12.23 1:500 2 1791 YNRYN NYSN 2714/1-35(2)-500-1.2
I RRTAP) 27.12.23 1:500 2 1791 YNRYN NYSN 2714/1-35(2)-500-2.2
5nY 27.12.23 1:250 2 Y1910 Hnwn SN 2714/1-35(2)-250-1.7
5nY 27.12.23 1:250 2 Y1910 Hnwn SN 2714/1-35(2)-250-2.7
5NnY 27.12.23 1:250 2 Y190 SN SN 2714/1-35(2)-250-3.7
I RRTAP) 27.12.23 1:250 2 3791 YN NYSN 2714/1-35(2)-250-4.7
I RRTAp) 27.12.23 1:250 2 3791 YN NYSN 2714/1-35(2)-250-5.7
I RRTAp) 27.12.23 1:250 2 1791 YNRYN NYSN 2714/1-35(2)-250-6.7
5NnY 27.12.23 1:250 2 Y190 SN SN 2714/1-35(2)-250-7.7

029190 9NN .3

nimd

1IN TN 100 o'NaInwNn

oVVY | PIND 173 %190 oV %3990 o1n
N1y
I RRTAp) 20.9.23 1:100 D»D1HV DYONN 2714/1-37-100-1.1
19210 NOYN DINN
2
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2 990 712 y
o'qin 11109n
077-212-3116 077-212-1101
077-2121105 077-2121105

52562 1.n

6713317 Tiji'n
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P2
NN .1
DIVVY TP9NN ALS TP nIn av 1IN on
N1y
Ry 20.9.23 1:1250 | 3190 NP MM 2714/1-20(2)-1250 -1.1
2
on5 20.9.23 1:500 | 990 2P 10N 2714/1-20(2)-500 -1.2
2
RRYap) 20.9.23 1:500 19910 P2 MIOIN 2714/1-20(2)-500 -2.2
2
REIAP) 20.9.23 1:250 [ 1790 NP MM 2714/1-20(2)-250 -1.7
2
RRTAp) 20.9.23 1:250 [ 3990 NP 70N 2714/1-20(2)-250 -2.7
2
RRyap] 20.9.23 1:250 | 3010 MIP) 10N 2714/1-20(2)-250 -3.7
2
on5 20.9.23 1:250 | 3010 MIP) 10N 2714/1-20(2)-250 -4.7
2
RETAp) 20.9.23 1:250 [ 3990 NP 70N 2714/1-20(2)-250 -5.7
2
RRTAp) 20.9.23 1:250 [ 3990 NP 70N 2714/1-20(2)-250 -6.7
2
RRyap] 20.9.23 1:250 | 3010 MIP) 10N 2714/1-20(2)-250 -7.7
2
PN TINY 9PN .2
DIVVY TPIND VAL TP NN ov N9 oNn
N1y
300D 12.2.24 1:50/500 TNND ©ONN 2714/1-19(2) -1.2
23701 MPN
DRRTAb 12.2.24 1:50/500 TNND ©ONN 2714/1-19(2) -2.2
2 3790 MIP”
- 23 -
2 39910 1712 Y2y
n'7in 120N namod
7 077-212-3116 077-212-1101 111N 71 100 0NN
Al 077-2121105 077-2121105 52562 T.n
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l'.l"ll:l n0Ti 111

N 11N n 0 T 1N [ I I

1=24°a )]
DIVVLY TIND AL I7 NI ov 7N oNn
NIy
19105 22.10.23 MNYN | MI0mIND Y09 2714/1-90(2) -1.2
2 77190 D))
19105 22.10.23 MNYN | LMK Y09 2714/1-90(2) -2.2
2 77190 D)
O1n5 22.10.23 NN AYRN DYV 2714/1-91(2) -1.1
2 37om
919 22.10.23 MNYN | 1700 NP LD 2714/1-92(2) -1.2
2
19105 22.10.23 MIYN | 1100 DIP2) K09 2714/1-92(2) -2.2
2
19105 22.10.23 MNYN | N9y MY SV 2714/1-94(2) -1.1
23N
Yo1n5 7.8.23 1:100 | D) R¥INOVIO 2714/1-100(2) -1.1
23N
M1
DIVLY TIND 0P N ov N oNn
N2y
oNn5 20.9.23 1:1250 2 3790 M0 2714/1-22(2)-1250 -1.1
19105 20.9.23 1:500 23700 MmN 2714/1-22(2)-500 -1.2
19105 20.9.23 1:500 23700 MmN 2714/1-22(2)-500 -2.2
19105 20.9.23 1:250 23700 MmN 2714/1-22(2)-250 -1.7
oNn5 20.9.23 1:250 2 3790 M0 2714/1-22(2)-250 -2.7
oNn5 20.9.23 1:250 2 3790 M0 2714/1-22(2)-250 -3.7
19105 20.9.23 1:250 2370 MmN 2714/1-22(2)-250 -4.7
19105 20.9.23 1:250 23700 MmN 2714/1-22(2)-250 -5.7
19105 20.9.23 1:250 23700 MmN 2714/1-22(2)-250 -6.7
oN5 20.9.23 1:250 2 3790 M0 2714/1-22(2)-250 -7.7
- 24 -
2 1150 712 Yy
o'fin 11109n niinod
.. 077-212-3116 077-212-1101 21N 70 100 D'NIINWAN
o oo 077-2121105 077-2121105 52562 1.0
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02397 AN *HT9N

DIVVY | PIND AL I7 NN v NN ON
19929y

[ RRIAp) 2.9.24 1: 500 TWA NTIAY ITOD NNIN NN 2714/2-13-500 -1.5
/N 125V 2 3950 ONIP

[ RRTAp) 2.9.24 1: 500 TWA NTIAY ITOD NNIN NN 2714/2-13-500 -2.5
2125V 2 Y7100 DNIP

LR EYap 2.9.24 1: 500 Y2 NTHIAY TOD NN NN 2714/2-13-500 -3.5
325V 2 Y100 DN

LR EYap 2.9.24 1: 500 Y2 NTHIAY TOD NN NN 2714/2-13-500 -4.5
/N 325V 2 Y9150 DONIP

I RRTAp) 2.9.24 1: 500 TWA NTIAY ITOD NNIN NN 2714/2-13-500 -5.5
2325V 2 Y7100 DONIP

NIIND
ann .1
DIVVY TIND AL I Mo av M on
97y
plap) 5.11.23 1:500 | 1151 NIINN NION Arad-U-stage-2-500-1
2-
Dplap) 5.11.23 1:500 | 1991 NIINN NON Arad-U-stage-2-500-2
2-
plap) 5.11.23 1:250 | 1191 NIINN NON Arad-U-stage-2-250-1
2_
Dplap) 5.11.23 1:250 | 151 NIINN NON Arad-U-stage-2-250-2
2_
(yab] 5.11.23 1:250 | 1391 NIINN NON Arad-U-stage-2-250-3
2-
(lab] 5.11.23 1:250 | 19591 NIINN NON Arad-U-stage-2-250-4
2-
(plap) 5.11.23 1:250 | 1151 NIINN NION Arad-U-stage-2-250-5
2_
Dplap) 5.11.23 NOD | DOTInY DD VI Arad-UD1
(ilab] 5.11.23 NOD NI MO Arad-UD2
NIIND
- 25 -
23901 712 yary!
o'7in 110N nimd
/ 077-212-3116 077-212-1101 22N ‘7N 100 0'NIINYNN
e Semaion 077-2121105 077-2121105 52562 T.n
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l'.l"ll:l n0Ti 111

N 11N

n 0 T 1N I

10N

NINO MY
DLV TIND AL I7 NNOM av N oN
19929y
015 1:250 5N —2 370N 2714/1-384-mich2-pit-1.7
13199 — mYHs Mo
19515 1:250 | MNP NMON -2 37151 2714/1-384-mich2-pit-2.7
2109 — Yoo
19915 1:250 DN —2 371N 2714/1-384-mich2-pit-3.7
399 — mYYs Mo
plap) 1:250 MON—2 370N 2714/1-384-mich2-pit-4.7
4 99) — 95 NI
(plap) 1:250 MON—2 370N 2714/1-384-mich2-pit-5.7
5399) — YYD MM
Dplap) 1:250 MON—2 370N 2714/1-384-mich2-pit-6.7
699y — YOO MY
Dplap) 1:250 5N —2 370N 2714/1-384-mich2-pit-7.7
7 93 — 1oY55 Mo
R EIAp) 1:250 ON—2 30N 2714/1-384-mich2-riz-7.7
DY9INM
REyAp) 1:250 | NYSN NMON -2 3010 2714/1-384-mich2-1rr-1.7
199 — mpwn
REyAp) 1:250 | NYSN NMON -2 3010 2714/1-384-mich2-1rr-2.7
2003 — pYn
R EyAp) 1:250 | NYNN NMON -2 310N 2714/1-384-mich2-1rr-3.7
399 — PpYn
[ REyap) 1:250 | NYNN NMON -2 310N 2714/1-384-mich2-irr-4.7
4 0y — PPYN
19910 1:250 | NYSN NMON -2 331010 2714/1-384-mich2-1rr-5.7
513199 — MpYn
19910 1:250 | NYSN NMON -2 331010 2714/1-384-mich2-1rr-6.7
6990 — MpYn
[ REyap) 17.7.24 1:250 | NYNN NMON -2 310N 2714/1-384-mich2-irr-7.7
7990 — MpwYn
[Rklap] 1:250 | 7PNNS NMON -2 31010 2714/1-384-mich2-zim-7.7
19910 nwn DXVIY NN 2714/1-384-mich2-Pratim
1320 199
1997y TPIND AL I NNOM v NN ON
26.8.21 NOD | myoon man yon M NN
VNN
24.3.21 NOY VNN VI NYT AREAR)
0OMN MPPY
- 26 -
2 301N 712 yary!
o'7n 110N niind

077-212-3116 077-212-1101 2'an ™ 100 o'NInenn

077-2121105

AN 09PN DD

077-2121105 52562 1.n
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NMHVH NITHY PYN MINN

l'.l"ll:l n0Ti 111

n 11N

n 0 T2

i [ I I

DIVLY TIND AL I NN v NN ON
19929y

[ RRTAP) 11.9.23 1:500 D199 NN 2714/1-38(2)-500-1.2
2 310N NTYN

I RRTAP) 11.9.23 1: 500 D199 NN 2714/1-38(2)-500-2.2
2 310N NTHYN

I RRTAP) 11.9.23 1:250 D199 NNOIN 2714/1-38(2)-250-1.7
2 310N NTHYN

I RRTAP) 11.9.23 1:250 D199 NN 2714/1-38(2)-250-2.7
2 310N NTYN

[ RRTAP) 11.9.23 1:250 D199 NN 2714/1-38(2)-250-3.7
2 10N NTYN

5nY 11.9.23 1:250 D199 NN 2714/1-38(2)-250-4.7
2 310N NTHYN

5nY 11.9.23 1:250 D199 NN 2714/1-38(2)-250-5.7
2 310N NTHYN

I RRTAP) 11.9.23 1:250 D129 NN 2714/1-38(2)-250-6.7
2 310N NTHYN

I RRTAP) 11.9.23 1:250 D129 NN 2714/1-38(2)-250-7.7
2 310N NTHYN

099999 BYVID
DIVLY TIND 0P IO v O oNn
997y

[ RRIAp) NOY N9Y | - /N DIV D9V [=RICRT
nNVYPN

I RRTAP) NOY N9Y | - /N DIV D909 DXV
Snwn

I RRTAp) N9Y NO 11 DIV IOV [=RICRTS)

[RRTAp) NOY NOD 7 DIV D9V [=RICRT

[ RRTAp) NOY NOO D99 199 Y079 [=RICRT
DOVNINDY MHANNN

I RRTAp) 12.521 1. 50 999 V79 2714/1-02-50-1.1
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2 33010 712 yayy!
o'7in 1130N niind

077-212-3116 077-212-1101 2'an ™ 100 o'NInenn

077-2121105 077-2121105 52562 1.n

AN 09PN DD
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l'.l"ll:l n0Ti 111
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02290 MI’P
©IVVY TIND AL I N av N ON
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DTN DI 39 1IN 1270 20 NN 4Py

MNNRIND PITN IR, INTRN MAVINIMYSNIND 3772, 71987 1IS RN 79y NHYM YPIPN PITN
SIMSN NTM

25V, TMSN MPTIP YYD 170 60 Y¥ NANY MANN IDINT DNIND P, MDIPN IIN PINNY ¥
Y1 1123 VION 7Y DIIWIND NYINI TN IR VIO NINY W M

AWRY TPONN DIV NIPAVY 19D MPIYN NIV DR PINAY ¥ TPRIPN NNTRLY M2 DTN
TNEY YPIPN N9 YYNn o 15 7Y 10 N90M 121 YPIPN 199 TY N TNNY NYYNN T8 10W)
PV

8.1.1

N THOHL MYYY PN .DPINDH MO PNND NWYY H732 Y30 1) 20 DY TN NP N N NHND YD DY Mt NI
120 NN HVY A1) YNID DMV NP XY 918D 199070 MIV KD vindwd DI INYID YINIW 1NN PIN 521 INA
.M N3O 121N 7)Y PN NPTID NIN . D7V NIV
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120 cm

60 cm

wWIwrr i

Ground Level

QI ITITETET )
Warning Tape/Locating Cable

Bottom of Trench

————————————————— 8.1.7

HDPE - n%s8 999 .9

YHNIYY PN RIN TNIL YI2YT . 0»VIAYIN NNPNNI OXTIPN,D¥PINN 12D ORNNL YN NN Ty 9.1
JISO/TS 10839 /v — 173 ©DXNAD), 835,834 831.5,842.4 — 1 842.39 ,.820-827 D20 5664-3

TIVUND DYV RN TPYISPN NINION YL YL B OM MY PN TR y81> HDPE nnsn 7 9.2

Y20 1) 1)) OYLVNY PE NP Y7y MIYIR DONPOYN IWRI NN

ISO/TS 10839 01Ny T8 Yy DOANM , D> IWIND DI YIDOY TIM T NNISH v 9.3

Y1) 01NNV OINRIN DIRYII TWURI P .NX9) NIADN ORN PITIY W PNYHI INS TIPI VIS MY 9.4

N8N TP IR YSAD

.DMINN AVINY DNMNNY V1, 0PRN DM 9.5

DORNNA XYY TPRINKR XY NTIY HY MPna NITIY NPON YY MNINY ORI 10Y0N 0 IRA ODHNnN- 9.6

YD TPRIN NP0 92 DOIMIRI XY PNNR I NN, 0007

099121 NMINI NPT .10

NI TNPNL KLY .OMVIASIN NPNN DOTIPN ,0PINN 212D DRNM WS 0991210 MM NP

.842.44 —1841.23 DYV 5664-3 YRV PN

: INDN Y Y MVIND , 0571250 XYY D910 TN N2Y — TN IVIP 29 HY MNYN — TPV NN

MBR= minimum
band radius

OD-= outside
diameter

15 x OD= MBR
Ex: Pipe of diameter 50 mm, MBR =50mm x 15 = 750 mm
(MBR = 50mm x 15 = 750 mm -2 50 Y¥ 70192 198 : NoAYT)

207 PRY NINR MY IR ,D¥PTO ,NPINPYNN XYY NPND 03318 D919

N THOHL MYYY PN .DPINDH MO PNND NWYY 5732 Y30 1) 2 DY OTYO0IN NP N N NHND I DY Mt NI
120 NN HVY A1) YNIND DMV NYAP XY 918D 199070 MIV KD vindwh DI INYID YVINIW 1NN pIN 521 INA

N1 N3O 121N 1D PN NPTID NIN . D7V NI
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.JPLOYY NN MMNOR miter bends 11 NPIN N MOLWY

9P 72 1> HDPE 1y Ay »Huxm»mn 91993 opT1)

ONMIIIN Y1993 OV SDR
919’31 712N DY 91901 NN KRYY
25D 15D 11

P3N SWHOIRYON WP =D
S8 919599 Y101 0NN IMIRNNY ONMNND ¥ 0MPNRN Y101
oIn-HN M 1A 11

INPNM OTPN ,0PINN Y125 ornm wy» (NDT - Non Destructive Testing) on-58 mpr1a 11.1
.826 PYD 5664-3 YYRIVW 1PN RIN TN H0IAYT .0»VIAYIN

LURD 320 0N 001 LYY (electrofusion) D9->211 MYNHXNI WINH NNSN YYD 11.1.1
DITNL DNYN NPNY DN 0N TN N OINYN TN NWSNXL WYY P00 y12on 11.1.2

, NS DN MINT,NNVINNL) TINIY 0VIDIN DMIVXIAN I NR PN, TININ NN
SN IP NI YTIN I OY TN YONRD W N YN (107

2Y20 1 20 PE npan »y IR P72 PEOW 11.1.3
ooNIv .12

LNSN IPN 1.559 HNwn HY 1vIp awR SDR-11 8 SDR-17 PE-100 nsn o by 121

PO NITPA DRIN 1701 SNV WP TOTRI NN 17N NP 0P
50 32

110 63

160 110

250 140

315 160-200

400 225-250

500 315

TR-46 NN 72D10Y DRNNA DN MIWIN HY DOIAN? HYNIWN YW Ty NN 12.2

N THOHL MYYY PN .DPINDH MO PNND NWYY H732 Y30 1) 20 DY TN NP N N NHND YD DY Mt NI
120 NN HVY A1) YNID DMV NP XY 918D 199070 MIV KD vindwd DI INYID YINIW 1NN PIN 521 INA
.M N3O 121N 7)Y PN NPTID NIN . D7V NIV
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10

299N mpnn .13

PN RN THIDA YLD .0MVIALIN NNPNN OXTIPN ,DOPINN 912D ORNNA HNNN DAV MPHN - 13.1
.846 PYD 5664-3 YR

PRI 1DV NPKN IWRND NP 017 01PN DIPYY MUY qun OIRID DDNM DONNDNIY RN 13.2
YPIPN -5y qun Yy Hpwna Tnnd v1I 1725 1181 wpanvind

.D9ND INHPNN WA NIV IMRMN MW Sy Nmd w> - 13.3
MM NOPY NN NI mpnn .14

Y0157 .0MVIYIN NNPNM DXTIPN ,0°PINN 12D ORNNA HNNN NN NONPY 1N WY PN 14.1
.848 PYD 5664-3 YR PN RIN THPM

PN NOAPY NN W MPHN YA NIV MRNN DY D v 14.2
2RI DINM I NONPY WMINY RTH 14.3

SWMIMPRN LI IR 14.4

SANN Y NMNH DIPIN NYAPY 10T, .15

.D»LNIYINNNPNN OTIPN,0PINN 120 DRININ W IR TENINNY DIPD WP i, oo 15.1
.MSS SP — 25 —1840.442 ,813 0D 5664-3 YRV 1PN RN TNPD 201

0NN PAPY My VIV LI 152

SNPANN MRNM 7Y IR/ NI YAV JPNY NIMR VIPdY - 153

IPAINMPP .16

AL NN NIV MYIIT 279y DMVIAYIN NNPNM OITIPN, DXPINN D1DY ORNNA YSANOPINR NP 16.1
NYAP P7.840.439 PYD 5664-3 YHRIYY 1PN RIN TP ST YAV 13123 7Y IWIRD VIVN JNIM
JOR 7YY 1wy NNG >y HDD 91819 0 wiRnn mvn

NNY MINY NIMIN =N 17

PN RIN TNPX HVIIYT .DMVLNIYIN NNPNNI OTIPN ,DOPINN D12V ORNN YSIN NN DY n 17.1
U nav842.3,841.2 ,841.13 DYD 5664-3 YoRW)

2N PYA Winvnd 10 100 3 01N DY PRI NPNY NN NINN L,DDN) DYSN ROINY Y30 17.2
NIV 0N D327 MY YAN WX NPINY MLINY YT DINR DVIPHN DYINNL IR,V MLY
TN Y DR DMNDING DINDINA \IPIY WY 5NN

198 ©Y5 .18

TR PLIIY . OMVIIYIN NVPNM DITIPN,0PPINN Y1DY DRNN IPINI DWNRY PP TP YD 18.1
.842.39 — 1815 DY 5664-3 Y9IV YN RN

370 NIRIND ORNM NOIIRN 092190 P DN TP 0HYIN HI D NRTY PAPN NPINRA 18.2

$2INIPY NAM MSN Y099 .19

N THOHL MYYY PN .DPINDH MO PNND NWYY H732 Y30 1) 20 DY TN NP N N NHND YD DY Mt NI
120 NN HVY A1) YNID DMV NP XY 918D 199070 MIV KD vindwd DI INYID YINIW 1NN PIN 521 INA
.M N3O 121N 7)Y PN NPTID NIN . D7V NIV
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WIlrr3 3
wavrian
PR 1D &-1 nsoin 2.
5-10 CM ABOVE GROUND LEVEL GROUND LEVEL
FOR SETTLEMENT
= TOP SOWL—TYPICALLY 30 CM
oD T R
'BAGKFILL(LOGAL 501L)
LTERERE FREE OF LARGE STONES
£ b vy g
8 : — nmya
At Ly 3 ) DMha TN
/MR ¥ T a6 M- N3 1012 019 ™ ‘zm 120 20 T LA Y 2
i BEh Y S ay TIN UKD 2N ' B.6E T D TR 5 20 DWW DIRN
z . R % a YELLOW WARNING TAPE .WDTH 0.15m 22 Yapna e (“2]1‘!31?()?111[1] 1R W9 10 3
3 R T % g =t o, (CAUTION : DANGEROUS MATERIAL PIPELNEYDR2 TNT/DR TR J¥N2 DRI *127H1 N°9T U190 .4
Y & L4y enagt OISH02M Ty LAID THROUGHOUT ENTIRE LENGTH. mmn vm RTINM 9N N1°?D VRYR N2JW .5
. 2 = 8 60om ABOVE PIPE CROWN mn m‘rz RN
g 7 010 oS
4 7 TR WM AWD WKD AN WIT (82 1 DMENSIONS IN METERS
T a5 070D BN 2T 2PPELINE SHELL BE LAD
X U (1 TR 92 @1 ON A 0.15-0.20M THICK BED
"CRANULAR MATERIAL FREE OF STONES & ORGANIC PARTIGLE 5 %:i%ﬁ?iims e il Sy
COMPACTION PER PIPE MANUFACTURER 70 EXISTNG PIPELNES(OPTIONAL)
X um or nzrus: OF SLOPE OF PIPE TRENCH
Z GAS PIPELINE DEPENDING ON SOIL. CONDITIONS/LAND REPORT
7 5.TOP SO TO BE RETURNED AND DISPERSED
wm) T AFTER BACKFILL. IN AGCORDANCE WTH LAND
REPORT.
COINIEND PN R 1D
FIBRE OPTIC CABLE (N CONDUIT
(OPTIONALY N
g SN
g § Wau i1
pieaoisocvm
“ " l D190 720N B19

TYPICAL PIPE TRENCH PROFILE

N

waw 1130
HZEI/15
BENDING LIST FOR ONE PLATE
[ ) BAR| LENGTH TOTAL
o] No.[DIA.| BAR g‘Tan LENGTH wzg»;r CUTTING LIST]
I :
e == ) (sm) (m)
TR T 1812 - - | rom® | 120 | #12815/15
ICAL N
b — -y TOTAL WEIGHT FOR ONE PLATE: 12.0kg
NNIR 1I0 NIAN NTU29 NN N°3N
i = WARNING TAPE W
SED pEeetE,  ATRIRRD — LAYNG OF CONCRETE PLATES
A0 NB2Y
PROTECTION
ATE o

M AW A
117} b

BACKFILL(LOCAL SOIL)

FREE OF LARGE STONES

miy ¥

IR T KD TR BT 2
D

5 TN"00N BN 2T1
rmx 129 TR 92 AT
COMPACTED SAND FREE OF STONES & ORGANIC PARTICLE
YCOMPACTION PER PIPE MANUFACTURER

Twm T3

200

{OPTIONAL)

M1 mThn 22 a4

JINY D32 (0PN D199 Nyt 2

.30-1 1ban .3

JR2N MITINR D0ToW AR DT°h N1V .4

T NIXTW 92 1103 NE292 NN 12700 R1TN 5

NOTES:

1.ALL DIMENSIONS IN MM.

2.PLATES TO BE PREFABRICATED

3.CONCRLTC B-30.

4.FOR LOCATION SEE PIPELINE DWGs.

5.COMPACTING BACK FILLING BELOW PLATE:
PER PIPE MANUFACTURER

N

Wav i1

1192 NBY?9 NMN Y19
LAYING DETAIL OF PLATES
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N

waurian

IR M9
/ GROUND LEVEL
0 =TT VR MW

0D 3D 3*T2)90 DIFW T 92
TOP SOIL-TYPICALLY 30 CM

>\ 5 AnR DU T
\V i OTHER INF PIPE
M

Cmian ym - ATm 1

MR DA T ML N7 1

. BACKFILL(LOCAL SOL) ™R 21T N20W 20 T TAD N 2

E FREE OF LARGE STONES JN'D 0.5 2V 0°10N D71aRN
E 22 AN TN CATIIIRINMW R 09I 1D .3

DRIR T/VRIR 1312 DRIONA 1711 19T V9w .4
"N AMR? RTINM 19N A°RD DR N12W 5
TR ‘BEs6 M- 103 NATR 810 DR MT? DRONA
NI BT WD D T€E AN 2 T NOTES:

YELLOW WARNING TAPE WIOTH 0.15m

(CAUTION - DANGEROUS MATERIAL PIPELINE) 1.DIMENSIONS IN METERS.
LAID THROUGHOUT ENTIRE LENGTH. 2PIPELINE SHELL BE LAD
60cm ABOVE PIPE CROWN ON A 0.15-0.20M THICK BED

OF SOIL —FREE OF STONES LARGER THAN 0.5 em
s T
SRS TR0 e 2o, (45 3FBER OPTIC CABLES /CABLE CONDUITS
f!??ﬁ(ﬂfﬂc BARLE oML ROUTED PARALLEL TO EXISTNG PIPELINES(OPTIONAL}
4ANGLE OF REPOSE OF SLOPE OF PIPE TRENCH
DEPENDING ON SOIL CONDITIONS/LAND REPORT
GAS PRELNE 5.T0P SOL TO BE RETURNED AND DISPERSED
AFTER BACKFILL. IN ACCORDANCE WTH LAND
RESTORATION REPORT.

VIR 0T QWD PR YA Wi
n'D 1§ TM0IN LA TR
JNIF 113 TR 92 AT

VSIS 2 A GRANULAR MATERIAL FREE OF STONES & ORGANIC PARTICLE Waw iz
04220 COMPACTION PER PIPE MANUFACTURER

N"NUN NIX DT V79
TYPICAL PIPE CROSSING PROFILE

N

waurian

"IN NODIRYT I MFNA V1D
CONNECTION RISER TO METER BOX DETAIL

GRP._protective_siceve N\_Meter box

96" Preformed bend

2101345 7PN 7D MDA BT YAV DN MENFYININ GNI DM AP N5 4N 1 (DI RO YIS DB 1IYEI VISP V3T FIN 532 INA ML TEDDZ M PN DIINDD A0 SNNG M0 543 930 11 SY TN 7P BN 13 NINA I Nt Mol
ooy
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Wigiian

DVr3 Nov)

N1 THOHI MWYY PN .DPINDH MV 2NNY MWK H7¥2 Y20 1323 DY OTYIIN MIPION N2 NONN I DY, NID)
20 NIIN DY AN UXID NNMYI VAP XYY 9NN 119070 MIVHY YIndwd VI NNYID YINOW BN PON Y221 INN
N1 NI 12N 2 NN NPTID NIN . H7Y2 M0
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00 For construction MSC 28.10.2012
PO For approval MD 28.8.2012
Rev No. Description Signature Date
L] L L] L] L]
Information For Comments For Approval For Tender For Construction As Made
Contractor/Designer Company
Negev Natural Gas Ltd.
NEGEV pifvri) GAS

34 Ahad Haam St. Tel Aviv, 65151 Tel: 03-5228505
Fax: 03-5662521 Email: negev@negevgas.co.il

Document Title:

Plastic Pipe and Fittings Specification

External No. (for use by contractor/designer) Document No. Rev. #
-— GGG-SPC-PIP-0012 00
Project/Ref No. — Region/Area: General
Order No. - — Scale:
Contractor/Designer/Consultant Negev Gas Negev/EN
Designed: Drawn: Checked: Approved: Approved: Approved:
Name: M.SC. RK
Sign:
Date:
- 107 -

2 3951 712 yayy!



03-7299454 —%uv  p12°01210'P 49.0.2 7112 ,7 7780

v

wWIw iy
NEGEV piafwrid GAS
28/10/2012 D°IP2ARY NI PPUD?D Y10V UIDN
Nap .1
wiowh 0y1yrnn PE-100 1100 09I 178 NPIDRI DYDY Med Tn IR Y910 1t vIan
T YNY2 1 NPADR MIIWNI OXNNN NIR NMIPVY .NNIND NIY AL W) NPIDR NIWNI
.nmam
11 ,00I%0 DIVIANY NN NPIDRI NYIIT MY N%390 AP73) ¥IIY ©YOI MR Mt Hnn
L(NWON NMININ) MIVIY NINTNL I NNNDTIN NN
.01 Y12 1Y PE-100 1m0 s
oapn .2
2 19N NWIN PN SOMDIN JPNN 121 NY PN MRNN ITHY NIIND POV DMININN
21. _Pip
. 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

2.2.  Eittings
. 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

. 1ISO 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

. 1ISO 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

Page 2 Of11
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NEGEV Aatrril GAS
28/10/2012 DP2RY NAIX P’UD‘?D Y100 vIdn
. 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 1555-3) - Plastics piping systems for the
supply of gaseous fuels — Polyethylene (PE) — Fittings + A1:2005

2.3.  Handiing

. 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.

M WIN -5 .3

YT RYY NLR MLV MYIITN DI T 3»N NTAND NI PIDY PIWN IWR SN @
{ Mo and} mysnav N 1ayn qon ovvnd

LTUNM NTPY ONWNN DD 0y LN DL WIN GIY YW 1D HIN IPIAR IR NP 9IH e
N YD NYUY» RY VPN PVITIVON MHX/AINN A w0 HDPE PE- 100 SDR 11
NI Y9N DY MY OR RIHR MY THDNI LINRNN DY MY MDY IR TP N 09
WOR RYY PNY LIVNPN N YWY AYYH XY 1PN 12 .1I1INN DTIND MY DNNN NTIYN
:7172NNN 202

PEX e

SDR 11 wxw SDR oy PE e

PE 100 y»xv mnx PE nus wPE 80 e
MDPE (Medium Density Polyethylene) e

{16-PN 17} SDR11- n 709 0IVIR R NNY @

Page 3 Of11
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NEGEV patsril GAS

28/10/2012 D°IP2ARY NI PPUD?D Y10V UIDN

,DNDN TNKY HRDIDNN TP YIMY MYARY ON — DPHRDIDNINR PN D1IIANY NNSN
PE-100, ) nmT 20 Y¥ 99ax R 0I8Y 0MR 1INy 70 1y o, TN | squeeze-off

LINR YIS 7Y PN NYN IDIARD IWRI O3 ,(SDR 11
NPYTAY NTIPY TN NON OYOP 8NN P DNYT 2IPOw 1951 N1AND NYIT ey

MPPTAN T NPIN MO MONI OXTTIN P2 ITAPY TYNRY TIRN PO NP 100N
.MNN TSN MAONNN YD RYY P72 NN IWITHY 00O

HY, 718 1R NT1R1Y 9000 NYTON [SO 1PN MRON Yy MPNY GPN NIR PINY W8N Y
X7 Y D) GPN NYOIR GINY Y80n

LORNM 0MITWN DINMYIR I8 NINONN 50T PIND W8 by

DTN Y AWIRD 10D N N INIR P [SO MR [ 0»HRIWY 11NN IR/ PI8DM DT
NPT PIN MNIYIR 191 NPXN NS XIR HY [SO »woR ¥w8nn qI8> 11ann nwdT »7ay
LNPIN NPT N NMORY (Lloyds, Veritas yn) nhann »7y 0ovm iy

N2 NN MTNRYY 1IN HY TPNPN NPT NPT G182 IPAD> DXIVIARD W MNPIN Y
.SDR 11 7 16 3772 1 M2Y MPSN 10V DMORNNN NPT YN NTay

NPM1A NAYNDY NY N 1ATA 01PNV IN NN N 1N MK NNNT DINPY WINND Yy
LNTAYNN NPT MNSIN NN N93NY 93P NY 121 MYV 165 HY MOVOIITH
VAT NN NPINRD PINIYOIIT N9IIND IN 19933 101D W8N DY
SNPNN HY MDIRNM MPTON MPIYTA PADY 8N Yy

{Rapid Crack Propagation ,Melt Flow Index , Certificate of Approval}
.COA - 7810 M%) 11 NMIRD MY YD WIR 093N 1IN 1IN PIDY W8 by

3.1

R

3.3

34
3.5

3.6
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NEGEV patsril GAS
28/10/2012 2RI NI PPUOYD Y150 VDN
%90 oym 4
.MOP 72 10 7y Y¥ ¥nY2 »21 1 NPIDRY MWL WYY DX TYPN P MmImsn 4.1
W OVRVDTN YNY NPT Tyayh  DNIVIARM NPSN HYw MBNNN 9> wspn 4.2
.MOP 1.5-n mNa &Y H¥ NLY NRINDORNDINMID
: DONAN DINDNN NR I8 Y810 Y HWann MR Nvona 4.3
.N72NN NYOIRY 91991,790Y 1IN IR NPSN NNINY DL VLWPNY -
5664 1P1 19 HY SLRLOITN NVIYLI ORNINMA NVIVWA XNY MPPTIY NIV VI -
3PN

LTNY D8N MONR NN -

mwt S
IS0 1167 ypn MxRIINA 1VNVNI — PORVDITTN YN NN MY 5.1
PN NENY MMPN MPITL YINY NINOWI NWINND NTAYN Y2 P> IR WP wsn by 5.2
{MORY NANY NTaYHNN OV NIR PAYNY ¥} T DY Paonn
LI890N HY9M N NDOR HNVIRI NP NIWN PN W8N HIY 5.3
.N2NN Y YATHY NIPR Y32 NPT OYSNND ARTN 0192 o wsnn 5.4
.IYLY I NNINN NYIRDY DINM YN NPYTIN . NTIYN NPPTY 1 NINN 1PN 5.5

¥ HY MR NIPAY DOVHYNN DIDILN DINDNN YD NXR NIINY RINNINY IRT WS 5.6
SNINT THNL MYSION NPNNY TTIVN NPT HY 121 09N N, NPSN

P2XD1 INMY MY INNIN DN WY DXLPNIY DXVINNT HY NI NIIND RN wspn 5.7
NP OUNINYNN MNND 1

910 DINMI NI 1M 1O Yya did wspn 5.8

e .6
DMONNIN DOXVIAN 29YY RHMP 121 M2 PO MDD YI0M 7P IPIR IR NS Hd Yy 6.1
17NN Y'Y HOHLMIIN YOITIVD VI IR/ NPPN

.09 MIN YIN HY 1Y NIX 12 19 3P0 2 DY 01 DI YIVIN PO NPIN DY 6.2

MN8N B Yan 7
o% mn w (ELTEX TUB 125 N 2025 Ineos Polyolefins} maswn mn> oban »nin 7.1
PE-100 PLUS 118 m18mn 7w nnw InR

T292 ORITPR 2N 1IN Y P> 09 N 7.2
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NEGEV patsril GAS

28/10/2012 D°IP2ARY NI PPUD?D Y10V UIDN
390 N 09N
s 7w v R oy yn w ELTEX ® TUB 125 N2025
.omdyasa PE- 100 PLUS myox nman
.1SO 9080 ni by voanna ISO 12162 y7ay PE 100-2 3101 4811
.PE 100 %% D10 7108 121070 : @NAVIND

WAV DIV e

mrn? | 19 Ap1a NV 0939980
"y

AP 952 |1SO 1183/A (y1ax) moray

RN AR ANP

MPT 10/ 0.3 1SO 1133 (T asm ,190%°/yp 5)
NN

3990 @ ANSHN PHIN

MPa 25 ISO 527-2 (np1/99712 50 @ 23°°)

A7%3Y @ ANSHN MIINND

% 350 < 505272 (AP0 50 @ 23

1100

MPa ISO 527-2 1@ 23°°) anvnn o Nn

(np1/n
MmN

G? 127 1SO 306 (39 1) VICAT masmnn nnp
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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

PPI 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. Butt 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.

D 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.

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

D 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.)

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

Negev Distribution
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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.

O O O O

. 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.
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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 ID
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 Preconditions
. 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
PE welding procedure
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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% 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.

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
. 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 6-9
8 7-10
9 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
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Refer to the melt, join, and hold time and pressure plotin
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 plot in
below.
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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%

Negev Distribution
PE welding procedure
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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 O 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 Pre-conditions

. 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.
Jm) 7
ZZN
;T‘T—H—o—o—ﬂw— ] g e e e 0o
still allowed ! ‘ not allowed
O ————————— e — - l + =
l ’

41‘! [\‘\; -
=—— | ~— %
V7 V2% %,

Heafing Heating
coil coil
Zone - Z0ne
° 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,
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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

x 100 <1.5
D, -

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
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Clean the pipe surface using 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.

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 Align
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 ('R '7'n NIVIN) 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
. 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

N
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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 05

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

e See diagram below
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8. Welding machines
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 X
Automatic drag
force
calculation
USB connection and
data logger
Alarm indication X
Wind sensor
Torsion pressure auto
calculation
Welding pressure X
auto display

X X X

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)
USB connection and X X
data logger
Alarm indication X X
Wind sensor X
Project Title: Negev Distribution
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Protocol form for the Electrofusion welding of pipes |°'a< sveend Mt | Sheet s

and pipeline components o lad udergound

Customar = y W Wonthey Prownnfye meamns

1= sanny 1=none
Name of orcer Name of wekler Idertfi  [Labet 2=y 2= umbreila
caten No.
Typer 3= rain or snow 3=tant
No. of order Name anc comoany of e wekiing Machine No 4=wnay 4 =heatng
spervisor
Year of construction Order as aove in case of multiple nominatans
(e. 9. 34 = rain and wind)
Woid | Date ppe Fiting data Untt setting Resistance | Secondary Welding times Environmental CodeNo. Operating mode
No simansion of the fting’' |voltage temperature
odns A 8 Seral No |manual aubmatic Joining Codiing Weather | Preventve | Mains | Gene-
mm Ohm Vot s s c measues o
Welding sigrature: Date and signature of welding supervisor
" Enter where apgiscable acoording 1o system used. A =Manulacturer's code 1= Coupler 2= Angle 4= Reducion
Enter measured values. B =Fittng code 5= Sadde 6=Cap 7 = Connecting prece 8= Fittng
20

Protocoel form for the Heated tool butt welding of pipes | @devegsund Naioril Shast -

and pipelines components o laid underground

Customar Cxpaitive company Walding aquipmant

1= none
Name of order Name of welder Identl- Label i=dy 2= umbrella
caton No.
Type. 5 = rman of anow J=tenl
No. oforder Name and company of the wekding Machine No: 4= windy 4= haating
supenviser
Year of construction: Order as abowe in case of multiple nominatons.
fe.9. 34 = rain and wind)
Weid |Date |pioe checked workpiece | Joining. Set values” heatrg-up | Jomning Change- |Cooling Envionmental Code-No. Notes
No, dimensions | heated tool [ movin pressure " time™ pressure | over time® [bmo under |temperatute | "
eoxs wmperature || | prassure faata of atngup | sSgemant bulld- joining aher | Pravertive
manufacturer) fpining time’ pressure T
mm °C minvmax bar tar bar b s s ] s ’c

Wolder signature. Date and 4ignature of weklng supeniscr
Project 'l From periodic interval, e quency according to 4.1.2.
Documef | According b dat of equipment manuiclurer 1e6p. welding equIpment 1es! plus workpwoe Mmovng RIessure.

Enfer measured values.
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