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T2V DV DOY WINID WAT TUN ,MONT YD ,NTIAYN MO DD NN @

J102 LY AN TP OOPAN DTN/, VGM non )va 01T e

;2191 125917 NIND NPND ,DININI NPPOT ,NNDN I e

N72YN WX 19IN

DIMIND ,YAND YNAD PR .NONH 7N OY) NI MYNIAN MTAYN 2D MY YN PYapn
TN TN DY MIPNA .NINK TIT HI2 IN NDIT,0NN NIY , TN MY TPNY OINND
MDY MO NN OYNNN DIDIRNNDN MMPNI DN VAP Y IR NIPNNN 912
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AN2VN DN YT DY DOPDN 11 NMIMY ,VDIDN

MINN2 NN OVY IR, NDND DIPPY DTN ,NNINN MIIND VIO TIN NYYN TPXN NNIN
NTIAYN NMPN DI TYNA DMNPNN DIDINI DIDIDND TPSN NN IY MNNY 92PN .NINDINNND
1782 ONMNIM MIN NP DX NI2AND DLW NONND NIMIPNN TPXN HVMI9 DY NN
YVIDY TIN ,NOYA NINNND NPIVANY NPINI MIXNND OXNNA NNIND NNIRNNY NIMVI
(MM9VYA) NYIY IN TPRWN 223 DY YXIAN ') NIAYNN TNNN 29Y DINK TTY DD DN TNA
DY PNV TD TPSN TN IR NNV NNSDY MNN DY NNINY Papn Dy ,NHayn yaa

VPPN DY NP TPSN AN NMIND PR DN DIV .NPYXIY 72yN DXOVDL DNOY DONNN

NI 991N TN NPANND DY DINNA PPN DY TN 'Y WY DI DTN YN 0apn
NPEPIIVONP N9 .T292 PPN DY NYVLIN TPXN DY NAXNN PYTO NPINND ¥ YNNI
2 WIN NT VDY NTNI VDY DN MVYD 5T INNIND IN TPXN NIADIND DXMTP 1NN
32) DY NN TND TP DY NN N MITP DD NP XD Dapn YV MMOAN DHNN T

VTN TNPNI MININ NIY MINPIT0ONP

NN NNON HY 198N MPNN

9932 Y1 DY) NIRWNN IR NITP O8N THNN DY 1 IWRI MIANWN MPAIDN 995 7112
257, THXNN X VTN’ ,TIDN NNON HY YRR NN 2P )PAPN IO MNON YY MMM
IN,TNSN NIPNA L,DXNN MNPIN WY 92PN DY NONINN 1P ONYRT MY DU IMN

D) YV NPT N9V 1019 PTIN? D)2 9 . TNNN NN DOWTN O NN NTPd

NPIDNN 9% NPYNN ML IN 125D ININD NN YWINIY D91 INANN INKD TPNN DI
NN 0.1% 1P (TPSN 1IX MNNIND NINK YITI XD OX) 199N PPT .)I80 MIXNN NN
I D92 )IND NPNS VIZWN NP VIDIY YY) KD IPAIND DN NONNN TIINRD

NN 29D DINNNN 2N AN IV TID? DY AN TYN YD TOD NIV VAP 20 NMIVN
V2NN ONON PNINA KN

0T

0T 0Y VY OPTN .V MO’ DY MIANINN 22I0N TYNN MTN D35 OPT NUY> DIpN
DTN 9NN VIV DDPION DT DY IN TIY MY IX HNP1V Nasin VGM o9vn poa

SV NIPNY ,NONRD DIV DTN NINOYN NI IONIY NIR XIND> DTN .)INN MIRNND OXNNA
NYIZ 1M IMYPNN DY 99X INKRD P .MDMT) NIPNY WMDY DY T - NPIDIN NYIT

MNP N0 2X2 WOIWN D702 VIIY Y910 DY L ANY MDIVLD
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TINNY W OIPN

Y DYPNN P MDAPNI PN DIV XTND W OXTAYNN DXNVWNN 22) DY YN NAND INND
- TN YW ONA .DMNPN DXAMNN IN DXPNN NDWN THN DI DY THNND INSN MY NN 5D
D07V NADINA ,YNNN Y TVIPD DRNNA YNN DY THNNN O8N NN NDNN VIIND ¥

STINNN YA MINXNT Y AN INYY TN INSN P2 .)72P10 NPINND IWUN

my 80.7.1

NN NN OINN ,NNSN NN Y 1DMDY NIV YD 19IND ,NWY INYN
NN 25V

THPINT NMVOY NN TR INSN MY DY DIMNN MDA NTIY NPV INYN
VDY TNX - (DYNVPITIN) DININ NV YHNWNY ¥ Td DYY .1PINITY NPVDN
JPPNY WY AN

NN DWNIN ,MUNN NNDI Y IN,DYPIVIN MY DYPNN MWD DINND NN DMINN
YY) 12N NV THRNND INN DY ONNN 9PN YN TAX PIN DY YY) TURD YN
TN ONNN YN DX DX NIYNRIN THNNM 292 Y PN JNINA YIN MWD NN DY
NDY NN, D 555 OIMNN DIOINNVN .DIDIAPN THNNN dPIN NYW NIV TY

NN 999 1R 0.05 IOy DN I

89N KNS Y Man 80.7.2

NN D RTND ¥ ININM YNNI PMYY MYUN IN0) INRDY THNNN DY NAD
NVY’ 9270 119N 210N N2 NN DXAIDN DINNX YINN ONX 1IN WX DNDYNN
INNN MY P 93NT ¥ PN INRD PI TR0 ORDNYN OMY ANy ININD NdYa

1910 NOIWNN DY PO NN DWD THNNN

mw nps1a 80.7.3

MOIWNN IR OXNDN INRD D) 1Y IRY NN YN P2 MYN 2D RTND ¥
95 YNANNY NN N NPT .10 MIDNN ,D9910D ,NNY NI MADNN NPINONN
NYYN PNN NN .NOIWNN DY DMININN DI NN I 90X INKRDY JPONN NNIN

NPT NPYTI INRD P9 1N 91D NADIN NN .PNDN NP TaN INND
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mwss nyan 80.7.4

2597 .Y0NN MY OX PINNN YINN NYININ DID) NN VITIND YW MININT 'Y NNa
MINNDY MYININ NN 299910V ¥ .DNTIPN DXDYDI ININNDN 29D NYYN NI YN
PH NN 90 9IDIAYY TINDNN NNINND INKD P ND NNdNN YN¥ID ¥ NN
IUN DNVYNN NN D NXTND W NDNM YIND NNV IV 90X INKD . MIVININ
ININD MY DY 9277 11231 212P0N PN INMNX DIA0N DININ YNNI DX 112N

n¥n 0wy PULLEYS-n NN 9205 v 1910 INRD P9 7001 IRINPYN YT DY 1N
1219 NOWWNN DY PO

n9¥9NY 1198 MI9N
IO MNNN 299 DD MMM DINY NI’ PYaPN
219¥912 NI MNOY

PN NY NN NN PRI ,YNNY MNUNRT DY NNND N PN IWND NN D> 9apn
T 292 NN AUN D19 9 1PM) 21D MY 1T, 1193 1120 D XDNW INRY TH¥nn

NOMII D79 NN 918

ASME Welding qualifications - section IX 5 7001 707 "y P71 w2 0O

Socket Weld navin »ma2y (Butt Weld) npwin »dna

.ANSI B.16.25 (Butt welding ends) npwn 700 nIspY /PN

MM 1Y DIVN PPN PTY DINNIN DI DY MIVMITN 1) DY N1DIDI 1TIDN DIV HMY
SPAIRM YN OV, TINN

T DAY N
2% Ty oy 99.9% 9mo M1 (TIGY) YR P e

AIOWN YXIY TY WD DIPNI 1INDY MTIOVPIRN .DPMPN MTIOPIN e

I NN

(0°p’92 ND9N) I MTIPIA NP ,WITID NOWN 9 NN INNY P71 YHD I @
D91 DMIVARM NNXN P TIND NI NPDAPN NI
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NV DTIPI2 DNNN MNN DI, PIMIIMNN 2 0Md»N e

NN 2-3 MmN Yooy e

N 1-2.5 - 3" 5yn 0pa ,n"'n 0.5-1.5 - 3" 7y 90ipa 1NN INY v RIN e
N 1.5-3 nNN 9 5YN 19NN YW POY NI e

D192 YN IN NTNYN 1IN 1N D200 DIYSNNI WD TN D5

MY YITNN YN D109 WD DNINIAD MIPIT PYDI MITHND MPITI2 TNY NIV i)
. ANSI B.31.3 0211 n52apY ypn anavwn 5w oapn

DTN NNNA TINT TVIPI N DI NAY DIN NPITAD RONT PO YIApn

TNOMIN NNX MOMIN P2 02N PN NYIV OND

Pipe Size (Bore) Vertical Runs Horizontal Runs
15 mm 3m 25 m
20 mm 3m 2.5m
25 mm 3m 3m
32 mm 3m 3m
40 mm 35m 3.5m
50 mm 3.5m 4 m
80 mm 4.5m 5.5m
100 mm 4.5m 6 m
150 mm 5.5m 7m
200 mm 55m 8.5m
250 mm 6 m 9m
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NHIINN N9 NN NN

ANSI B.1.20.1 (Pipes 17X n112nY 3PN) 1PN 299 M120 DY 1M 8D NN TN

NP2 .NPINRNN AN NYINI KON MNNX NI HY NN ON . threads, general purpose
NP AVIPY ND 28D NPONIN I MNNN VNN YAPY W M

177202 MNP NN
1222 PN PPV VIV MYNNNI NHIAN DD DIVIX ©

PON NAONN N NIIANA JPINY PR DD TP NN P OYND KD TP apn e
92PN Navn by v
SPVMNP 92 NN
VAN MITIAY PYDA 1PND VNN YANI NOND NN D

92ND PR .OMPN DNV NPIRD I NN MYNNINI NN OV NPIND YIIAN - TPTIND NN
92P5 W . MANWNN PYTN OD0N N2X202 IN HYINI NN NPNN IV NPXDITVONPY NPINDN
. 24-2-67 "N V9 Y95 NTIAYN YNIY 1ITYND HYONN ININYNND NPNIN

INOMAN XY DOYTN NN NMOND 029 DXPNIN NYAL YD

Size (Bore) Vertical Runs Horizontal Runs

15 mm 2.5m 2.0m

20 mm 3.0m 25m

25 mm 3.0m 25m

32 mm 3.0m 2.7m

40 mm 35m 3.0m

50 mm 35m 3.0m

80 mm 3.5m 3.0m

100 mm 3.5m 3.0m

150 mm Use only welded/flanged Use only welded/flanged

steel pipe steel pipe

200 mm

250 mm
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7"'a99 N9

ININAD MIVIIT TINYN NN NN

stainless steel ANSI 316 L »on mnnnisn e

ISO 1127 yp1 95 71> ©2INNY,NPNT,DIVIAN NN NMNAT I TP @

TPN2D9) 512N NIAYN NN @

HDPE mn493y

NN MNP HNIND

2599 NN NMIND MNP MINNNIN

YNYA PHN INNN 1IN YW NNINN VI .NNSN 1IN NINHD NPNID VI e
23501 VIVNNNI TN

N9Y NPoann MY YapIn YINAD 7PNINN DYDNDNN P2 NPND YW NIPpHN Yoae
A9APN T8N PINY MY

DY TN 292 DMINNN NN OV NNINN PHYD) OMIVARN NMPNNY WHNY> Papn
DY DMIPIANND NN N VAP NN 21V NNNY DOV DINPVINN ,ONNIN NI
MONNN N .DMIRNNN DIPNIY NN NPNDN MNHNN IN NPINT MIN

DPONTINYIN DMNYL P DN NN

NN NVIVY NYNN DY NNNN DY MHYIR NIHN NYA 191 NNIND NY TP ¥
NN YD DV I NN DY PY YN DIXIAN NONND OPON NX TN ,MIVIANY
MOINN SV M

PN NNINN D92 NPINT MDHNT MMION MNNN NN DI10OH oapn Sy
ND D1PINN AP Y NPINT MDD MNIAY .NIMNON AND2 DIINNND MTNN
ST99)2 DYHYVN YN

MY TN

395 PYTIIVY» DMNDION DINNIN ,NPNN DD AN YN P DY DIIMN
NVYY WD DINNPNN TAN NN IN THINNN NIYY 19INDY NYVIITH TN
NY 11 927 ON) .VDNNA DXPON D»P) P OINNN DINVLYWN . TAY2 NININ 7NN
MYNNNI OPHNM OMP) DNLVY NYAPY TY NLYN NX TAYY ¥, TINNN NY2 HVY

n"'ya N NN M

80.12.1

80.12.2

80.11

80.12

YN NNNIN 01/2015 3991 WNNHT MINOINN



-87-

YTY DY MVHaNn

N8 N pyy  80.12.3

M2NNN .JIHN MMM 299 DNNINA 19PN NN NN 229 HDPE 1 owp

%9 9y NPann MY IR Y'Y Ix MUPRO Sv 316 02159 nynwvinn ny»nn
V91 Y9 HY YN AN MPNNN .316 02V DN GX P> OMIPVIARM 012N YD .VIAN
DMNN TN N DY PN

NNIN DY NNIYD ¥ NN IIINND NNNN INPINY KD NNNN MDD 7D NIRTY ¥
2NNN NNP P22 NN P2 MNaY n''o 20 by

osyann  80.12.4
DMPAN) MNE TIN.N
Y9YUN IN 99990 PINPnY HDPE mms msp nian

DMNOYo P71 ISP .Square Cut  NON P> PNAT MNPSN MNP
NP NN .NPANT DY MINT MYV NPINY DINAN D) NN NYNYN ONNXY
VAN MY 0NNV 7DD DONn AV MPIY W PINID DTN MMPNN

oP T > 59 HDPE N 1% 1338 1 DY QwINni 93019 990 DAY TN
LNPNN NT OV

395 TIND WIYXAY NYNIN

20N NP NNND PYD MOIND) PVITND MNLY DXINNN MAY D XN i
DXNLY T YINHD YINM TIVOD 22V YO0 TINdID DXTYPNN DN NN
.D»PIN

STIVOT PYINT NNYA TAR IPA MNP NN 1IN i

NN .WIITN D7IVIDNVY DHPNYT MNPXN NY P OINN NVYY NN DIIN .11l
AN NMINTIN 2O YITTN YN DIPNN NVDI DN DOPHNN NN

595 WD Y212 DHM XNDND NN YOPN ,AWYIVTN NNVIDNVLY NYINND INND .1V
2I¥T VY9N NYIVN

NNY2 YN YN TANR DMNX XN DIDINN VININRND NN DIPINN NN TI9N .V

WANM YA TYNI 29 DY DNIIPNND TY NINDD TUNN — 1IN MNXNN 29
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2T NI 1IPY IR NDIND NPPL WNNWND PN NIV

NN MINTIN D 5Y TINNN XY YT PWINI WNWn .vi

MY WNIAY DINPIN DD HY NNINN DOWAN 23D DY PDIDY ITIDN DIV KM
CIRM YNIAND OV, TINN NN P19 DIWIN PPN

ELECTRO FUSION wyab monan

20N NPY VSN P MOANRNY PVITAY MMLY DXINNN MOV D NN i
DXNLYI T YN M TIVIN 2aW YN NIIY DITYPHN DNON NN
.D»PIN

PLIND NPVLLO NPNN MIMIN MAVYN TININ ToNNA D PIPNY ¥ i
AW DY DMDY DY NIV

3 DY TINNN VINAD YTIWNN PYOIND MDNWYNN TINPNN TINNI vHRNWn il
I MNMN

PRI MIRNT O DY IMIIPNND TY TININ DY DY NOYINN YIdND v iv
2T NIYA IPY IN NDIND NP Wnvnd

DP9 DN PPN

NPXNN MNSIND XY DIAPN .NPINN NPNIN 290 NYY> DMPY DN NN
D> NPANN .YITN IUND NINND NPYTAN NN MY, TN M09 95 HY
25 MN8N 23 DY 223 NI PO OT DY DIDNNI IN MNP NHINPY D)9 D

DNYINDY NPONT MINNN 292 WD ONPINN

20N N8P v 80.12.5

(BACKLING _o»wvan oo nya > HDPE »mosa oanx M0

»Yoyy HDPE n amn 7n7o v 0onaon W mn»sn Hv nspn D8 .FLANGE)
29179919 NAINN D299 NWY SVWHIN PIN WAIIN

IN DIVIVA YNNI PIN¥ ON NON , 1PV IPY DOMIN DNINNI wHNWND PN
NPaNNHOMY 7o DY INRNN MIN
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OMLN
BS 2494 ypn »a5 i onoNn Yy e

Y0)ADIN THNN 9 DY TIY NNV IX VNOIP NN PP DMIVND DI NINNK PIN XY DX @
IOND

NN MPHNH MMy

Y TN M0 MY PIN NI NN .NPIDIND 297 DNV DY NTIPNA 1297 MNDK
. 0.5%2 1P NNa NYOY MY y8ad

DINDYY DN2OIN MY MIN1N NN PITID PPN DY 1991 7D PP NPNY NA1N NISN
TAPNY 92PN DY LOMINRNN DN IN Y PP NTIAYN I9)X2 DY DY DXNIND DIMMNP NN
PN N P NPXN DD .ATIAY OTO TN NNSN NN YND N DY TN N NN DY

A2WN DY PPN NPINNI 7PNIN NN DIV NNNIND 2PY NN DY UINND

19IND INNN NVYA IN PPN DY OTIY MDNKN 132D TIN JIT MINRNN 29D NN MONN
INPANN MY IWINDD

19897 9y KD 19IN DIV 1I0YT T Y80 IX XY SNOWN 223 DY NP MNOSD @

21D NYPI MNDN NN NDD @

IN NP PP MY MPPN NNPN TN NON MPP TIT NNY DNIN TVINY PIPY MNa
AR D92 YW D2 DMWY NNYL 1D P KDY DINN

NPOINNN NN NI NN 40 MNAD NPV MPNN PV NPINY NNNHD MIPMNN NN D
TININ-IVDYY NN NHPNYNA .V DIPTO NYNINY (NPINd NAXIY MDY NPN 19IT P2 NIN)

T8 wIwn WM (FIP 1919) 1930 mNIN 299 Ty nmndn jnova 1Papn vnnwy
PN NMYINA P YD TOIT NNNDN NTIAY 2NN NNN YOP DI I3 NNPNON

NIEY NP DINONP

D799 NAN DMNWIIN DMIPAX P 2P MDY ,DXVIVDNY ,DINONP ,NMINN SYNNIN D

AUIND Y'Y IR MUPRO 00T 00951 9NN

Y AWARNN RY 5'INY DIPNA 0N 5 N ANV KXY P OPYPIN MNPED NPON P2 DPNIN
NN WM NANT IN PP ,DIPN - 7PN 992 NPT 1B 2AN52 MOVLNMN NPMN JIPY
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YN N NPND NLYWNN P2 N 20 HY LN

0PN NN 52w ¥INH NI DOLX OMY NPONN WY NYIND YT NMONN SYNNKN D

.80°C Ty MMvYI1910LVY TNY
AN MYTIAY PYDI VNINY DRNNA DIYANY TINTNN P NONHNN MIPAN YD

NYNN IVANNDN JPINT NPNN TSN HNT NNX MDD ONY NN MWID 9INN NN
VNN PPapn 2"y Mo (Fix Point) 78 01N MTPI D80 11092 N8N MOWAND
NP "y

N8 AN
o 80.16.1
NP MY AN02 IWINDN VYN ASA 195 1N VPMI9T DIMIND DD

YT, DMINND DI N NN PITAY 92PN YY ,NNMYP NNKYD NIIND NN "D
JDANNNY YONY NN DY DN NOYAN DY A80N0 YININDY NINDN DNPNNN NTND

Sy DNLNN NN NN VINN2 NON . TAV2 THN DOLN YWHYS DINND P2 NPVND
OYNNA DMPI DIPVRN PP NIAIINN NYL WOV NN I

MNY NPT YT DY NINK ORI DX NIN ,NNN DYON 9N DLNI VINYND PN
TP 07920 TIN .OIN IVIPA 316 D759 D122 PN TR WHNYND ¥ DININD
SY NYOYA DINNDN INIAN NP VIV DNPID INROY NPVIAND YTD PXDN) PNN
9T I NNVNIA THD W .MDMD YIDWN NP RY TN ,NINSY NN 192N N0

2NN PINKY 7Y D)IIN YD NN

TN IN IPA AMINPND-DIY YIS XDV DAPNY ¥ TP OMIND DMNMPH dNN2
PIND AN YTHH NINSD ¥ IMNOY P2 DDININ 90 DININD DD NP0 INND
810 5w ALIGNMANT -2 13N PRY NYDN9Y Np9nn NINONA TY8Y 9annnn

72PN N1AVN DY NPANT MINNN 29D YNIAN NN ,NNRNN TNN DY NIPNa

YNOY NN MPYY W TNPHA .DMPNN 9D TV Y91 DAPIAND NN MPIY W
N9 TN NPITH MAN MNP P DIIAND P DORNNN LDINND YW NDORD
MINK TIT 992 IX N1D2 D)0 NNNN O DY NN IWNIN KD . NYIND

PN IN DIPININD DDA DI DIXNNNY DYNNY
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D720 DY DOWINY PR .ATNNY TPTNITH MO 228N NYYN D)0 NNNN
DM DINNNNY IN PIID DYDY DIVYN ¥ TH 27 MO

0wy ovvann 80.16.2

,MARYN DD TSN OPON DI DY NNRNND IWIND YTD DUIN) DN VPNY e

LOINN OXTNDY NP0 YT, 02900 07NN

1IN AT RPN IN NTH9N 1IN NN XITY NN DXWNIN DMaNHN @

VDY D) OYHYI DIWIN) DMIANND PPNNY NN PN .NTI9 )2 T DY

AN y'v N CFLEX monTo 316 0159 9na onanxn EPDM

TIN ONDNN PA TPINN NMVDN NYYO ORNNA 1NN 012NN NNNNN °

1200 92 5w Nyn

1273 D5 NOD D1 NINDN NN VN 6 HY UMY XYY 19O DOWININ DMIANNN
annNnn

IMININ NPIIND NPVLON N OIWNI DIINNDT

100 200 350 600 800
Nominal dia. (mm) to to to to to
150 300 500 700 1600
Deviation 5° 4° 3° 2° 1°30'
09PN NMPHN

991N NIV TP NOXOVNA D92 INMPID ,NININ NNPN ININ NINY ¥ IPIAN DD MPNN MO

1P DINDNM YINND IVANTD D 1910 INRD .7PIVIANY NNND JIN T DY WINDD OIN

DN 9N

99010 NIV INNND YT DY NPPNN TININD INJWO IV PTN IVANRND NIPNN INKD

OMY9

¥ax M7 "'°0

NOY XN OMY DOIT PP NOX MPATHN ININ JOINI MPATHI 10N MPMNN NNNN 9D

WXNN HNMN
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291 I2YN) JPNNN MIND 0N 5 92 IPATY MPATHN .IN N0 4 571N NPNINI OIND
POY PNRINN PN 95 .9vn 15 55 5D NPT NYITY OIPNN P DTN P IN AND
Y091 N9 DY MOTY AP NN

252 NV >IN DY NPIND "PNTID PPV PN ®

nV>IN OY NN 80X30 (D172 - NPNTD) YOP TN NP, NN MINAN NIV PN DT e

VDY NPIIN MYSNNI 7PYN 1NN 39012 NN MY N2 10" 70X25

N"n 100X170 nv>n oy n'n 200X120 (o 09N ,MARYN) TN NIAY MY ST e
STRNN NMXPIIVONPY VIN PAT MYNNIND 7ON

NN 170 nPMIN NN 57D VI YAY TPXN VI HID NN VIV TN GO e

(1910 921" "PYT 29TV NARWN™ - RDINTY) WITID TN

P92 MNP NYIND MWL VIPID YIAPN DY DNIPNND NNPN DY NININ 1N 2wNnnna
NNYYN OY TN NNYNIN TION NYIN YNID 1PIAPN DY 15 OWD .ONIPNNN NOYIND TY I
0NN PPN

ANYY PAR ,TIVI9ND MNPSN DY XTI MTOP NP2 INND YNAD ¥ NN NYAN NTIAY NN
noapY (ISO 8501 ypn) SA-2.5 NXITY HIN NP DWIANIN DINLYN PNV NPNIN INNY
P 50 HY NV "9 99

MY .IIYN PNN2 51V YPNN ,TI0 MTTH) PPN Y MTAY )N NYIANN MMy
NYANN DY YT DY DOWINPN DIYIAN MY MIYNIAN NYAND

PINPN NNNY NAN PYY YN 1WA RINDND MOVIAN TINDNND DT NN DY NNIAN
APNa WO

2(MIMDMN NTH9) N219) NIXY YANN NIV VI

YOPION DD YW IN INON NNV I Zn 220N PINVIAN 7NNV TID> Yay N1dY e
317721 50 w22 >33 NPOnn MYINI

Y21¥2 NPARN MNYINRA YOPION DDA ¥'Y IR Polychemcure 7200 pn yay masw 3 e
AP 250 Hw H9o vad

NPANN MYIRI JOINND DDA Y'Y IN 1POY O9INV I 21 VMDY NNV Y Yyas e
AP 50 wad »aya

TP NINY YANN NOIWN LION e
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Y2I¥2 NPANN NYINL YOPIONR DDA Y'Y X EA-9 »Op1aN 712100 TP yay nadov e
AP 50 wad

NPanD NN Y'Y IX 400 yv1ox N HE-55 p00oNI98 71200 pn yay maow 2 e
AP 500 Hw 5910 war v1ya

M ,DNNP 212 I(NPONN MIN DN DMINNNN DNNN) INN PN YI¥ NNY NO 99
2191 DYPIDID DN D ,IPAY I MY

Y NN MPrTa

»ovs  80.19.1

VINGD A5 . NNMPPM NTIAYN VY DMINIAN MPPT2 1D NNPD NN ToNNa
P72 NPONRT DY INNDN XTI NPOND WNND vapn by ynan 5o

%Y WATOY NTIAY 2DW D02 WNIN IYIAPIV MPITAN NN YNID 92PN NYINK DY
WYaAPN NTAYN PoN PNONY NDWYN DAY YSANN) DTN .NPpann Nt
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HUBER, MEVA, ANDRITZ, FSM, Pretreatment Combined |
PASSAVANT, NOGGERATH Unit Package
INVENT, GVA, JONGIA, SCM, FUCHKS, ?L’i;f g)‘;deaiz?z‘;%ion 3
EAROMIX , AQUASYSTEM, ENTEC o q
ABS, HOMA, GRUNDFOS, FLYGT, Pump in equalization 5
HIDROSTAL, KSB tank
ABS, HOMA, GRUNDFOS, FLYGT, Emergency pond 3
HIDROSTAL, KSB delivery Pump
GRUNDFO, KSB, EMU WILLO, ASPAMET Selector mixer 4
GRUNDFO, KSB, EMU WILLO, ASPAMET Anaerobic cell mixer 4
SANITAIRE, SSI, INVENT, GRUNDFOS Fine bubbles diffusers 4
GRUNDFOS, LIM, FLYGT, LANDIA, ABS, Flow maker Mixer
KSB, ASPAMET oW matker ixe 4
CUNPURA, PROBIG, FINCHAIN, SIDERPOL Final clarifiers 5
GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/ Filtration system feed 5
HYDROSTAL pump
AMIAD, ODIS, YAMIT Effluent filtration 6
System
GRUNDFOS, HAMENIA, FLOWSERVE, Utility water pumps 7
EBARA package
GRUNDFOS, PROMINENT, JESCO Hypochlorite storage | ¢
and dosing unit
GRUNDFOS, PROMINENT, JESCO Sodium Hydroxide | ¢
storage and dosing unit
GRUNDFOS, PROMINENT, JESCO Alum storage and 8
dosing unit
ABS, HOMA, GRUNDFOS, FLYGT, S 9
HIDROSTAL, KSB cum pump
ABS, HOMA, GRUNDFOS, FLYGT, Returned activated 9
HIDROSTAL, KSB sludge pumps (RAS)
ABS, HOMA, GRUNDFOS, FLYGT, Waste activated sludge 9
HIDROSTAL, KSB pumps (WAS)
ANDRITZ, DEWA, SIEMENS, HUBER, Sludee thickeni it 10
PASSAVANT, ALFA LAVAL tdge Hickening ot
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NETSCH, MONO, SEEPEX, ALLWEILER Thickened sludge 10
delivery pump
SANITAIRE, SSI, INVENT, GRUNDFOS Coarse bubbles 11
diffusers
NETSCH, MONO, SEEPEX, ALLWEILER Digested sludge pump 11
ANDRITZ, ALFA LAVAL, WESTFALIA, Sludge dewatering unit | 12
PIERALISI
ANDRITZ, SIEMENS, ECOMACCHINA, ALFA | Dewatered sludge 12
LAVAL, WESTFALIA, PIERALISI conveyor
PPOBA I IPINNA PE preparatlon. unit for 13
sludge thickening
PE preparation unit for
T>R0NN YIX NPINNI . 14
sludge dewatering
SIEMENS, BIOREM, R.N. ZRIMA, CSO, Air treatment unit (AC) 15
BIOAIR, EVOQUA, ENVIROGEN for Pretreatment
SIEMENS, BIOREM, R.N. ZRIMA, CSO, Air treatment unit for 15
BIOAIR, EVOQUA, ENVIROGEN Sludge treatment
ABS, HOMA, GRUNDFOS, FLYGT, Internal sewage Pump 16
HIDROSTAL, KSB
ABS, HOMA, GRUNDFOS, FLYGT, Centratd putip »
HIDROSTAL, KSB
AERZEN, GARDNER-DENVER, ROOTS, Aeration blower — 17
KEISER, ROBUSCHI biological treatment
AERZEN, GARDNER-DENVER, ROOTS, Aeration blower - 17
KEISER, ROBUSCHI sludge treatment
HAKOHAV, RAPHAEL, AVK Valves
HAKOHAYV, ARI, VALMATIC N IN
HAKOHAYV, ORBINOX, GEREG Gates and penstocks
ENDRESS+HAUSER, KROHNE, SIEMENS, | Instrumentation
ABB, ATMI, FLYGT, FOX, HACH LANGE
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1 General Requirements

1.1 PROCESS CONDITIONS

The equipment shall be designed for the following process conditions:

medium : municipal wastewater
temperature °C  :10-33

SS (suspended solids) concentration mg/l : 475

pH : 6-8

TKN concentration mg/l : 113

BOD concentration mg/l : 560

TP concentration mg/l : 88

1.2 SITE CONDITIONS

location : outdoor

ambient temperature min./max. °C: 5-40

humidity % : approx.30-70

site elevation : ~233 m above sea level

1.3 GENERAL REQUIREMENTS FOR SUPPLY

this specification completed by the vendor:

e  Manufacturer catalog / brochure

e Local agent identification (if relevant)

e performance-chart, showing the following curves:
O capacity / head curves

0 power consumption (of the motor) plotted against the corresponding
value of the discharge capacity

0 the curve of the pump efficiency
e dimensional sketches
e dynamic and static loads drawings and values
e schematic drawing of the erection in three projections and on scale
e priced list of specified and recommended spare parts
e priced list of special tools

e a stainless steel identification nameplate shall be fixed to the equipment showing all
relevant data

e two (2) additional identical stainless steel identification nameplates are to be supplied
with all equipment

e shop drawings and installation drawings (to scale)

Ny 200 NN N

WINPT NN 01/2015 yon WINNPD NIDINN



11

e shop testing; certificates of components and materials shall be available during shop
testing, test certificates shall be handed over

e performance test; functional test at site will be executed - the vendor shall provide
installation, running and commissioning supervision and issue a written certificate for
proper erection of equipment

e installation manuals in correct English (5 fold)

e operation and maintenance manuals in correct English (5 fold)

e transport data; of all equipment the shipping weight and volumes are to be supplied
e packing (seaworthy if applicable)

e spare parts and special tools: all necessary tools to disassemble, service, repair and
adjust the equipment

e [ubricating oil and grease for one year of operation

e spare parts recommended by the manufacturer for one year of operation, in addition to
the spare parts listed hereafter

e The manufacturer / vendor has to specify the type of lubricating oil and grease to be
used for the following brands: SHELL, MOBIL and ESSO

e All spare parts shall be identical and interchangeable with the original parts.

e All spare parts shall be properly packed and clearly labelled separately and packed in
containers.

e Each container will be labelled showing the contents of the container.
e Suitable provisions shall be made to protect the spare parts against corrosion.
1.4 Vendor experience
The vendor for each particle shall be highly experienced in the manufacturing and installation of the
specified equipment with at least 100 (one hundred) successful similar past installations if not
specified differently. The vendor references list will be submitted with proposed equipment according
to the owner demand, including name of project, year, description of installation and contact details.
1.5 Protective coatings
All ferrous metal surfaces shall be coated except for stainless steel and galvanised surfaces.

All coatings shall be completely shop applied (no field finishing).

purpose:
- corrosion protection
- aesthetics

painting systems to be applied
applied paint systems and colours:
- support : colour ........ ,system ........

- covers : colour ........ , system ........

codes and standards:
- painting layers adhesion : ISO 2409 / 4624
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- final layer
- shot blasting
- galvanising

1.6 Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:

- dimensions
- material

12

: ISO 2508
: ISO 8501-1/8503-1/8503-2 / 8503-4
: ISO 1460/ 1461

: metric
: bolts, nuts and washers A4 (stainless steel

AISI 316)

: bolts, nuts and washers stainless steel AISI

316, for aluminium constructions insulators
shall be used

: minimum M12
. stainless steel AISI 316

1.7 Startup and training

The vendors will supply 2 days of training to the operating personnel and the Owners representative.

1.8 Notification

The heads have been determined on the basis of for as concerned the alignment of pipe-lines, the
length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients etc. These
values are just meant as information.

1.9 Installation

Equipment shell be installed according to its specific instructions as specified in vendors installation
manual.
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2 Pretreatment Combined Unit Package

2.1 General

function : equipment which includes a screening of 6 mm, a grit
removal system and a Fat/Oil/Grease removal system
from municipal sewage after passing in 15 mm bar
screen. to be installed indoors in headworks

drawing numbers : 373-12-00-001; 373-20-01-001

medium:

- type : municipal sewage
- temperature min./max. °C :10-33

- pH 16-8

- organic concentration kgBODS/m3 0.4

- solid concentration kg/m3:0.35

System: : Fibrous and solid particles (screenings) remain at the
screen while the sewage water passes the screen. The
screenings are discharged into a garbage moveable tank.
Then, the screened water enter a grit/sand and a F.O.G.
(Fat-Oil-Grease) separation tank with the help of an
aeration system or equal system suggested by the
supplier .

All these steps are made through a single complete
machine.

design : the machine frame and screen frames will
not be embedded in a caving of the concrete
structures
the motor operated screens can be isolated
and set dry by channel gate valves or stop
caps.

scope of supply:

-Mechanical screening

-with integrated dewatering and compaction of screenings

- Grit trap,

- Grit classifier

- Grit trap aeration

- Grease trap with automatic collection

- Compressor

- Air pipes and accessories from compressor to the air outlet — if required - Cover for the complete
plant tank

- Automatic press zone washing system

- discharge chute with sleeves connected to the waste can

- Tank cleaning nozzle

- Electrical switchboard and control panel

- Control panel design

-Adjacent control box

- Machine frame

- All supports and supporting steel structures

- Fill up materials, fastening materials, anchor bolts, anchor rails

Ny 200 NN N
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- Lubricants, ready for operation
- Additional requirements as described

- Overflow pipe
- 2D & 3D drawings in DWG
22 Main data
Layout for a maximum inflow of : Q max =300 m3/h
Manufacturer: :MEVA, HUBER, FSM, ANDRITZ, PASSAVANT,
NOGGERATH
type :Pretreatment combined unit package, which includes the

following components:
Mechanical clarification
With integrated dewatering and compaction of
screenings
Grit trap
Grit classifier
Grit trap aeration
Grease trap with automatic collection
Material : completely made of stainless steel AISI 316 or better
quality material (except fittings, drives and bearings)

2.2.1  Screening machine

Material :Stainless steel AISI 316

Size of the openings : 6 mm

System type : the screening system will be one of the 2 following
ones: - step screening

- or perforated screen with inclined screw cylindrical
screen basket

Optimum separation of floating, settling and suspended material from the wastewater as the arriving
wastewater can only continue flowing through the inclined screen basket.

Screenings removal-encased transport out of the wastewater section by means of a screw which
rotates inside a closed rising pipe.

Removal of screenings from the wastewater, compaction, dewatering and odour-encased transporting
in one unit till the container which is located under the pretreatment compact unit.

Basket diameter holes mm : 6

Perforation mm : 6

2.2.2  Integrated Screening Press

Dewatering and compaction of

screenings possible (up to) % DR :20-30
Max. capacity of screenings processing (e.g. in the event of a washing peak) in relation to unprocessed
screenings with 15 % DR 16 1/min

With dewatering drain and connection for wash water (1 1/4" slipper clutch)

Drive motor specifications:
Make

Ny 200 NN N

WINPT NN 01/2015 yon WINNPD NIDINN



15

Performance kW ...
Voltage Vv : 380-400
Frequency Hz :50
Nominal current A :

Speed of rotations min” : 12-15
Protection grade ;1P 65

2.2.3  Grit Trap (with or without aeration)

Separation degree % 290
with grain diameter mm :0.25
with a flow velocity of cm/s <6

Comprising Tank with following characteristics:

Material: STAINLESS STEEL (AISI 316)

in which the screen device with integrated press, grit trap, and grit classifier are installed.
Fitted in or to the tank are:

- Inlet piece

- Outlet piece

- Drain outlet incl. shut-off device :

- support construction of corresponding strength

All components in contact with medium are made of stainless steel AISI 304 or/and acid-treated in a
pickling bath (except fittings, drives and bearings).

2.2.4 Gritscrew

Specifications of horizontal screw transporting the grit and discharging it into the grit classifying
screw:

Drive motor:

Performance kw

Voltage Vv : 380-400
Frequency Hz :50
Nominal current A :

Speed of rotations min-1 :

Make :
Protection grade : 1P 65

2.2.5  Grit Classifier

An inclined screw transports the separated grit upwards.
The grit is statically dewatered and in spadable condition discharged into a container.

Discharge height mm : 1400 (at least)
Driving motor:

Performance kw

Voltage \Y 1400
Frequency Hz :50

Nominal current A :

Ny 200 NN N
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Speed of rotations min-1: 12
Make :
Protection grade : IP65

2.3 Compressor (if required)

24

Function : Required for aeration of the grit and grease trap.
Lateral channel compressor for grit trap aeration with pressure air

Make :
Suction capacity (mini) m*h :25
Maximum excess pressure mbar : 1000

Drive motor:

Performance W

Voltage Vv : 380-400
Frequency Hz :50

Nominal current A :

Speed of rotations min™ :

Protection grade : IP 54 minimum
Note:

The compressor must not suck out any dangerous admixtures like inflammable aggressive gases or
vapors, traces of grease or oil respectively oil mist.

The delivery volume includes ;- Vacuum-tight suction filter
- Lateral channel compressor with pressure
control valve
- Accompanying pressure air fittings
- Brackets for wall mounting

The compressor is laid out for continuous operation and is connected without intermediary pressure
reduction fittings. It is mounted in the customer-supplied blower building.

2.5 Grease trap

The complete plant tank is extended by the grease trap width and designed accordingly.
Completely made of 316 stainless steel or equal material (except fittings, drives and bearings).
Grease trap width = at least 300 mm

Delivery volume includes: - Laterally integrated grease trap with strip-type
submerged baffles
- Paddle to remove floating grease into a pump sump
- Pump sump
- Incl. manually operated sluice valve
- Grease Pump
- Dry-run protection for grease pump

Grease disposal: - The grease is sent to a container located under the
pretreatment compact unit

Ny 200 NN N
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2.6 Cover
Function: covers the complete pretreatment unit package.
Material: Completely made of stainless steel AISI 304 or equal
quality material, (inlet and outlet chutes not included)

Plain metal plate cover.

2.7 Automatic press zone washing system

For fully automatic cleaning of the compaction zone.

Includes : Solenoid valve
Protection grade . 1P65

with coupling for wash water connection.

2.8 Open discharge chute

Length : approx. 0.3 to Im
Material :  stainless steel AISI 304
Location . the open discharge go to the containers located

under the machine and cross the floor where
the machine is by through holes specially
made in the concrete.

Note : A discharge chute is required for screenings,
grit and grease

2.9 Tank cleaning nozzle

Function : Tank cleaning nozzle for automatic tank
cleaning.

Includes . Solenoid valve

Protection grade of Solenoid, including

coupling for wash water connection . IP65

2.10°  Electrical switchboard and control panel

The following electrical equipment will all fit to the tender document about electrical equipment.

2.10.1 Control panel design

Function . For fully automatic control of the screen, grit
trap and grit classifier

Control panel in compliance with international standards

Protection : IP 55 minimum
Panel with all components necessary for fully automatic operation of the plant :

Ny 200 NN N
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2.10.2 Adjacent control box

18

PLC, lockable mains isolator

Motor protection switch, fuses, relays, socket-
power unit 24 V DC

Operating keys on control unit to switch the
individual drives ON/OFF

Hours run meter

Reset key on control unit

Selectable times, including duration and
frequency of grit removal (without changing the
PLC program)

Level control by pneumatic water level system
(air injection), including submerged pipes,
combined with an adjustable timer

For wall mounting, with emergency cutoff button and selector switch,
required if central control panel is not mounted immediately adjacent to the machine;

Protection grade

WNN NINMN

IP 54 minimum
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3 Pump in equalization tank

3.1 General

system
drawing numbers
quantity

medium :
- type

- temperature min./max.

- pH
- density
- dry solids

scope of supply

32 Pump

manufacturer

type
impeller

free passage

design capacity of the pump
differential head

pump characteristics

shaft seal, sewage exposed:
- principle

- manufacturer

- type

°C

kg/m’
% :

mm
m’/h

19

discharging wastewater from the equalization tank
to the Biological Treatment Unit by submersible
pumps located in the Equalization tank
373-12-00-002; 373-20-02-001

pretreated wastewater
10 -33

6-38

1050

0.1

-pumps

-drives

-duck foot bends

-guide rails - - hoisting equipment

-electrical cables and support

- all parts required for on site erection, ready for
operation

-additional requirements as described

-pipework including fittings

- 2D & 3D drawings in DWG

:GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/
HYDROSTAL

submersible centrifugal pump

multi/ one channel

(>0 100)

50

At least 5

the pumps has to operate cavitation free in the
whole range of operation

pump material should be suitable for transporting
abrasive liquids

mechanical seal

Minimal standards for pump material are presented below . Vendor is responsible for
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids.

materials:

WNN NINMN
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- impeller : cast iron GG20

- shaft : SS

- casing : cast iron GG20

- hoisting cable or chain : SS AISI 316

- hooks : SS AISI 316

- O-rings : nitrile rubber

- stationary wear ring : brass

- rotating wear ring : SS 304

- mechanical seal, inner : tungsten carbide

- mechanical seal, outer : tungsten carbide

- support electrical cable : SS316-cable and clamps

- guide bars : SS316

- automatic discharge connection : cast iron GG20

3.2.1 Drive

principle : submerged electric motor, direct coupled to the
pump

electric motor:

make :

type : squirrel cage

rated power kW

power consumption at duty point kw

power supply V/Hz : 3x400/50

rated speed:

- min. capacity rpm

- nom. capacity rpm

- max. capacity rpm (£1500)

frequency at min. capacity Hz

frequency at max. capacity Hz

starting method [ frequency converter

starting current (direct on line) A :

rated current A :

operation : continuous

life time bearings (Lo, according

to ISO) h : > 50,000

lubrication : oil bath

insulation class : F

protection class : 1P68

protective devices : - leakage sensors for sensing the presence of

any water in the oil, temperature

cable length m : 15

cable type : NMPK-wire

weight kg

3.3 Pipework including fittings

3.3.1 Main data

material pipework : SS316

material wall-pieces : cast iron

connections : flanges

design requirements : as prescribed in the general specifications
coating : as prescribed in the general specifications

Ny 200 NN N
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scope of delivery

34 Hoisting equipment
hoisting cable or chain

pump guidance bars

3.5 Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:

- dimensions mm
- material

21

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

SS AISI 316 of suitable length, with eyes and
hooks to lift the pump
SS AISI 316

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminum constructions insulators shall be
used

minimum M12
stainless steel AISI 316

Ny 200 NN N
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4 Mixing and aerating system for equalization tank

4.1

General

function

quantity
location/position

drawing number

compartment dimensions:

5%}

volume

width

length

water depth
elevation bottom

2B8BE3

medium :

type

temperature min./max. °C
pH :
density kg/m’:
dry solids % :

elevation topside mixer platform (above
tank bottom) m

materials:

Scope

propeller

shaft

housing

support

support pole

drive unit

electric cable hooks
base plate

of supply:
mixers
drive units
supports

to completely mix and aerate the equalization tank
content of fresh wastewater in order to prevent

sinking of solids and septic condition

at least 2

submerged  mixer,
equalization tank
373-20-02-001, 373-12-00-02

vertical

2000

1.5-4.5

wastewater
16 - 30
6-8

1,045
0.5-1

see drawing

FRP

FRP

cast iron GG25 or SS

SS AISI 316

SS AISI 316

CI with Polyurethane coating
SS AISI 316

SS AISI 316

electrical cables ending on the platform in a terminal box
all additional parts and requirements for a complete function of the mixer
all parts required for on site erection, ready for operation, including lubricant

If needed (TBD by vendor):
- blower for air inlet
- air pipe

- 2D & 3D drawings in DWG
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4.2

make

type

Mixer aerator

propeller

diameter mm
speed rpm

Shaft length mm

Elevated (or compressed)

23

INVENT, GVA, JONGIA, BARNEA, FUCHKS,
AEROMIX , AQUASYSTEM, ENTEC

to be design be vendor
to be design be vendor
to be design be vendor

air transmission from the atmosphere to mechanical mixeraerator

positioned in the bottom of the basin with geared motor in dry or wet position and vertically installed
shaft with the following features:

*

¢

+ Aeration requirement m3/hr/m3 :

43

The basin shall be completely mixed

All metal parts in contact with wastewater made from stainless steel ANSI 316Ti (DIN

1.4571) or similar high quality material.

Non-clogging mixer element.

Drive unit

principle

make
type

installed motor power kW

power supply V/Hz :

rated speed rpm
starting method

starting current (direct on line)
rated current

> >

life time bearings (Lo according

to ISO) h
insulation class

protection class

weight kg

shaft seal, sewage exposed:

principle

make

type

materials:
wearing faces
elastomers
metal parts

0.6 -0.96

eventually a gear drive , direct coupled to the
propeller

squirrel cage
7.5
3x400/50

VFD

> 100,000

F

IP55 if dry installation
IP68 if wet installation

mechanical seal

Ny 200 NN N
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4.4 Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:

- dimensions
- material

5 Emergency pond delivery Pump

5.1 General

system

drawing numbers
quantity

medium :

- type
- temperature min./max. °C
- pH
- density
- dry solids %

scope of supply

5.2 Pump

manufacturer

type

impeller

free passage

design capacity of the pump
differential head m
pump characteristics

mm

kg/m’

m’/h

24

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

minimum M12
stainless steel AISI 316

discharging wastewater from Emergency Pond
(EP) to the equalization tank by submersible
pumps located in the in EP pumping station
373-12-00-003; 373-20-12-001

2

pretreated wastewater
10 - 33

6-8

1050

0.1

-pumps

-drives

-duck foot bends

-guide rails - hoisting equipment

-electrical cables and support

- all parts required for on site erection, ready for
operation

-additional requirements as described

-pipework including fittings

- 2D & 3D drawings in DWG

:GRUNDFOS/ FLYGT/
HYDROSTAL

HOMA/ KSB/ ABS/

submersible centrifugal pump

multi/ one channel

(>0 100)

100

At least 10

the pumps has to operate cavitation free in the
whole range of operation
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pump material should be suitable for transporting
abrasive liquids

shaft seal, sewage exposed:
- principle : mechanical seal
- manufacturer :

- type

Minimal standards for pump material are presented below . Vendor is responsible for
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids.

materials:

- impeller : cast iron GG20

- shaft : SS

- casing : cast iron GG20

- hoisting cable or chain : SS AISI 316

- hooks : SS AISI 316

- O-rings : nitrile rubber

- stationary wear ring : brass

- rotating wear ring : SS 304

- mechanical seal, inner : tungsten carbide

- mechanical seal, outer : tungsten carbide

- support electrical cable : SS316-cable and clamps

- guide bars : SS316

- automatic discharge connection : cast iron GG20

521 Drive

principle : submerged electric motor, direct coupled to the
pump

electric motor:

make :

type : squirrel cage

rated power kW

power consumption at duty point kw

power supply V/Hz : 3x400/50

rated speed:

- min. capacity rpm

- nom. capacity rpm

- max. capacity rpm (£1500)

frequency at min. capacity Hz

frequency at max. capacity Hz

starting method : frequency converter

starting current (direct on line) A :

operation : continuous

life time bearings (Lo, according

to ISO) h : > 50,000

lubrication : oil bath

insulation class : F

protection class : 1P68

protective devices : - leakage sensors for sensing the presence of

any water in the oil,temperature

cable length m : 15

cable type : NMPK-wire

weight kg
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53 Pipework including fittings

5.3.1 Main data

material pipework
material wall-pieces
connections

design requirements
coating

scope of delivery

5.4 Hoisting equipment

hoisting cable or chain

pump guidance bars

5.5 Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:

- dimensions mm
- material

26

SS316

cast iron

flanges

as prescribed in the general specifications

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

SS AISI 316 of suitable length, with eyes and
hooks to lift the pump
SS AISI 316

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminum constructions insulators shall be
used

minimum M12
stainless steel AISI 316
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6 Selector mixer

6.1 GENERAL

6.1.1 Main data

function

Drawing number:

selector:

- number of compartments
- volume compartment

- width each cell

- length

- water depth

6.2 Mixer

manufacturer

type

propeller:

- number of blades
- shape of blades

- diameter

- speed

o8}

BBBBE

mm
rpm

the propeller shall not be provided with a jet-'ring

materials:

- blades

- shaft

- housing

- support

- support pole

- hoisting cable hooks
- electric cable hooks
- base plate

- hoist equipment

- hoisting cable

scope of supply

WNN NINMN

27

to completely mix the selector call content of fresh
wastewater and returned sludge, before entering
the Anaerobic cell.

373-12-00-004, 373-20-03-001

2

21

see drawing
see drawing
see drawing

: GRUNDFO, KSB, EMU WILLO, ASPAMET or
equal
horizontally positioned mixer

non-clogging, backward-curved leading edges

(< 750)

SS

SS

cast iron GG25 or SS
SS AISI 316

SS AISI 316

SS AISI 316

SS AISI 316

SS AISI 316

St 37

SS AISI 316

-mixer

-drive unit

-supports

-hoisting equipment, including davit

- electrical cables ending on the platform in a
terminal box

- all parts required for on site erection, ready
for operation, including lubricant

-additional requirements as described

- 2D & 3D drawings in DWG
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6.3 Drive unit

principle

electric motor:

make

type

rated power kW
max. power consumption kW

power supply V/Hz :

rated speed rpm
starting method

starting current (direct on line)
rated current

life time bearings (Lo, according
to ISO) h
insulation class

protection class

protective devices

> >

cable length m
cable type
cable support and clamps

weight kg

shaft seal, sewage exposed:

- principle

- make

- type

- materials:
wearing faces
elastomers
metal parts

6.4 Hoisting device

6.4.1 Support pole

purpose

28

electric motor, eventually a gear drive

squirrel cage
0.5 approx.

3 x 400 / 50
(< 750)

> 100,000

F

P68

leakage sensors for sensing the presence of any
water in the oil and/or stator housing

15 (from electric motor to terminal box)
NMPK-wire

the cable shall be supported and guided by a SS-
cable to avoid damage to the electric cable during
handling and operation

mechanical seal

- supporting the hoisting equipment, including
davit

- guide the mixer unit when lifting / lowering

-guide the cable hooks

The mixer position (angle) to the support pole must be adjustable in horizontal and vertical direction.
The support pole must be fixed to the platform by an adjustable SS AISI 316 construction that allows

for rotational movement.

6.4.2 Hoisting equipment

purpose

to enable to take the mixer unit out of the water
and to place it on the platform without
disassembling any part of the support; the height of
the railing is 1000 mm.

Ny 200 NN N
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Type : davit, constructed on top of the support pole
structure : hot-dip galvanized steel

winch:

- hoisting capacity N

- make

- type :

- drive : hand powered

- cable : stainless steel

The hoisting equipment forms an integral part of the support and includings a steering handle to
position the mixer in the tank as well as to swing the mixer onto the platform.

6.5 Fastening materials

thread type : metric

steel structures: : bolts, nuts and washers A4 (stainless steel AISI
316)

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

anchor bolts and anchor rails:

- dimensions mm minimum M12

- material : stainless steel AISI 316

Ny 200 NN N
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7 Anaerobic cell mixer-

7.1 GENERAL

7.1.1 Main data

function : to completely mix the anaerobic cell content of
fresh wastewater and returned sludge, before
entering the biological treatment reactors cell.

tag number :

drawings : 373-12-00-004;373-20-03-001

quantity : TND by the vendor

location/position : submerged mixer, horizontally positioned in the

Anaerobic cell

anaerobic cell:

- number of compartments : 3

- volume compartment m’ 75

- width m see drawing

- length m see drawing

- water depth m see drawing

medium :

- type : pre-treated wastewater mixed with
activated sludge

- temperature min./max. °C = 10 - 33

- pH : 6-8

- suspended solids % : 0.3-0.5

- density kg/m’ : 1,045

elevation topside mixer platform (above

tank bottom) m

7.2 Mixer

manufacturer GRUNDFO, KSB, EMU WILLO, ASPAMET or
equal

type : horizontally positioned mixer

propeller:

- number of blades

- shape of blades : non-clogginng, backward-curved leading edges

- diameter mm

- speed rpm (£750)

the propeller shall not be provided with a jet-ring

materials:

- blades : SS
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- shaft

- housing

- support

- support pole

- hoisting cable hooks
- electric cable hooks
- base plate

- hoist equipment

- hoisting cable

scope of supply

73 Drive unit

principle

electric motor:

make

type

rated power

max. power consumption
power supply

rated speed

starting method

starting current (direct on line)
rated current

life time bearings (Lo, according
to ISO)

insulation class

protection class

protective devices

cable length
cable type
cable support and clamps

weight

shaft seal, sewage exposed:

- principle

- make

- type

- materials:
wearing faces
elastomers
metal parts

WNN NINMN

kW
kW

> >

V/Hz -

31

SS

cast iron GG25 or SS
SS AISI 316

SS AISI 316

SS AISI 316

SS AISI 316

SS AISI 316

St 37

SS AISI 316

-mixer

-drive unit

-supports

-hoisting equipment, including davit

- electrical cables ending on the platform in a
terminal box

- all parts required for on site erection, ready
for operation, including lubricant

-additional requirements as described

- 2D & 3D drawings in DWG

electric motor, eventually a gear drive

squirrel cage
0.5 approx.

3 x 400/ 50
(< 750)

> 100,000

F

P68

leakage sensors for sensing the presence of any
water in the oil and/or stator housing

15 (from electric motor to terminal box)
NMPK-wire

the cable shall be supported and guided by a SS-
cable to avoid damage to the electric cable during
handling and operation

mechanical seal
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7.4 Hoisting device

7.4.1 Support pole

purpose : - supporting the hoisting equipment, including
davit
- guide the mixer unit when lifting / lowering
-guide the cable hooks
The mixer position (angle) to the support pole must be adjustable in horizontal and vertical direction.
The support pole must be fixed to the platform by an adjustable SS AISI 316 construction that allows
for rotational movement.

7.4.2 Hoisting equipment

purpose : to enable to take the mixer unit out of the water
and to place it on the platform without
disassembling any part of the support; the height of
the railing is 1000 mm.

Type : davit, constructed on top of the support pole
structure : hot-dip galvanized steel

winch:

- hoisting capacity N

- make

- type :

- drive : hand powered

- cable : stainless steel

The hoisting equipment forms an integral part of the support and includings a steering handle to
position the mixer in the tank as well as to swing the mixer onto the platform.

7.5 Fastening materials

thread type : metric

steel structures: : bolts, nuts and washers A4 (stainless steel AISI
316)

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

anchor bolts and anchor rails:

- dimensions mm minimum M12

- material : stainless steel AISI 316

Ny 200 NN N

WINPT NN 01/2015 yon WINNPD NIDINN



33

8 Fine bubbles diffusers — biological treatment

8.1 General

function

drawing numbers
tag numbers
quantity

system
quantity
location/position

medium :

- type
- temperature min./max. °C

- density kg/m

average humidity %

basin data:

- volume m
- width m
- length m
- water level m
- elevation bottom m

scope of supply

8.2 Main data

manufacturer

type

total air flow for all basins m’/h
total air flow for each oxic zone m’/h
submergence m

total Oxygen Capacity required kgO-,/h
oxygen transfer SOTE % pre m depth

In the aeration compartment, aeration will be
achieved by aeration blowers and air diffusers
submerged in the aeration basin. The system will
be finally designed by the technology vendor of the
bioreactors. The requirements in this specification
stand as minimal standard.
373-20-04-001;373-12-00-004
A-0401; A-0402;

2 Systems

fine bubble aeration

up to 3 zones in each aeration basin;

submerged in the aeration compartments of the
aeration basin

ambient air, compressed by blowers
10 - 120

1.20

approx. 85

1,200

see drawing
see drawing
see drawing
see drawing

-aeration domes or tube diffusors
-drop pipes above 1 m water level
- expansion coupling for each drop pipe
-manifolds
-distribution pipes (headers)
-supporting brackets
-condensate collection pipe/moisture purge system
-all parts required for on site erection,
ready for operation including couplings and
flanges
-additional requirements as described

- 2D & 3D drawings in DWG
:SANITAIRE/ SS1/ INVENT/
GRUNDFOS//Ekoton:

fine bubble aeration membranes (9" domes) ) or
tube diffusors
(according to process design)

approx.
(SOR according to process design)
>6
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8.3 Aeration domes

principle fine bubble aeration with aeration plates

system The aeration area is divided up to 3 in each basin.

aeration domes:

technology membrane diffusers or tube PE diffusors

dimensions (Dia.) inch 9

specific air flow/dome Nm’h  :upto5
the flow rate per diffuser shall be no greater than
the 50% mark of the diffusers standard flow rate
range, as published in the manufactures
specification

SOR (Per reactor) KgO,: 170

quantity:

- sections

- number of aeration domes

materials:

- membrane/ tube diffusors EPDM /PE

- diffuser manifold PVC SCH.10

- air header pipe PVC sdr.26

- drop legs SS316 SCH.5

Air piping will reach the head of the aeration basin. The proposal shall include PVC air piping for
each grid, from the air header into the basin, including all horizontal and vertical supports required.

8.4

thread type
steel structures:

Fastening and support mate

stainless steel and aluminum structures

anchor bolts and anchor rails:
dimensions
material

mm

piping support

manufacturer
classification

vibration control
expansion compensation

type

material metallic parts
material rubber
Single manufacturer

rials

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

stainless steel AISI 316

pre-fabricated piping support system to be applied
in accordance to piping drawings and standard
details of the Employer design

Mupro / Unistrut or equal

light duty small diameter chemical pipes

required

required, the manufacturer will provide a full
analysis of fixed points and sliding supports prior
to execution

metallic clamps U-bolt or 2 pieces shells, single
bossed

stainless steel AISI 316

EPDM

all the material supplied to the project is to be from
single supplier and specific series to ensure
similarity and uniformity of parts
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8.5  Performance guarantee

The installation is to be guaranteed by the contractor and the equipment vendor for the required
performance of Reaching the oxygenation capacity in maximal conditions
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9 Aeration blower - biological treatment

9.1 General

function

drawing numbers

quantity
location/position
medium :
- type
- temperature min./max. °C
- density kg/m’ :
average humidity % :
site conditions:
- location
- ambient temperature min/max. °C
- humidity %
- site elevation m
scope of supply

9.2 Main data
manufacturer
type
capacity each compressor Nm’/h
discharge pressure H,OM

The waste water treatment plant is based on an

activated sludge system. In the

aeration

compartment, aeration will be achieved by aeration

blowers.

373-12-00-017; 373-20-08-001
3
indoors

ambient air
10— 33
1.20
approx. 85

indoors

5-40

approx. 85

~233.27 m above sea level

-blowers

-drives

-piping, fittings, valves and
instrumentation

-machine framework

-acoustic enclosure for noise reduction

-enclosure ventilation

-all parts required for on site erection,
ready for operation, including lubricant

-additional requirements as described

-pipework including fittings

- 2D & 3D drawings in DWG

:AERZEN/
KAISER/ ROBUSCHI

1800
:8

GARDNER-DENVER/  ROOTS/

The heads have been determined on the basis of for as concerned the alignment of pipe-lines, the
length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients etc. These

values are just meant as information.

The Bidder has to determine the final design. With this he has to determine the final and definitive

heads and if necessary to change these data.

compressed air discharge
max discharge temperature °C

flexible connection
TBD by the diffusers vendor
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test certificate : factory performance test

general design requirements:

compressor cooling system : air cooled

enclosure ventilation : air intake grate and electric powered exhaust fan

with exhaust grate
intake filter:
- filter class :
- instrumentation : pressure difference indication

performance requirements:

compressed air quality : oil free
operation : continuous
noise production dB(A) : < 75(1 m from the blower)

9.3 Blower

9.3.1 General
principle : lobe blower
speed pm

lubrication system

zero load starting arrangement
filter class intake filter
instrumentation (specify if applied)

materials:

- casing : cast iron GG-25

- rotors : C45 N

- machine frame : carbon steel

- lifting eyes 4 SS

- bolts / nuts Y A4

- panels : aluminium or steel sheet
- noise adsorption materials

provisions:

- air intake filter with dP-indication
- discharge silencer

- non return valve in the discharge

- pressure gauge

- pressure relief valve

- flexible connections

- pressure switch

- temperature indicator and temperature switch
- automatic zero-load valve

- anchor bolts/shock absorbers
weight kg

9.3.2 Drive unit

system : electric motor directly coupled to the blower
electric motor:

make

make type :

type : squirrel cage

rated power kW
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max. power consumption at duty point kW :
power supply V/Hz :
rated speed rpm
starting method by

speed control

starting current

rated current

life time bearings (Lo, according
to ISO)

insulation class

protection class

protective devices

terminal box protection class
terminal box

weight

A
A

h

9.3.3 Machine framework

structure
material
suspension

9.4 Pipework including fittings

9.4.1 Main data

material pipework
material wall-pieces
connections

design requirements
scope of delivery

9.4.2 Discharge pipe blower

route

quantity
diameter
fittings

mm

3x400/50

frequency converter
frequency converter

> 100,000

F (temperature rise as for class B)
IP 55

thermistors in the stator windings
IP 55

metal, gland with screw thread

stiff construction of steel profiles
carbon steel
vibration absorbers

stainless steel AISI 304

cast iron

flanges

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

from the connection of the compressors up to and
including the connection at the main discharge
pipework

- butterfly valves
- necessary fit- and reducing pipework
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9.4.3

9.4.4 Air actuated valve

quantity
valve type

make

materials:

- house

- disc

drive unit:

- make

- type

- rated power kW

- power supply V/Hz :

- provisions

9.5 Acoustic enclosure

principle

noise reduction dB(A)
panel material

the acoustic enclosure has to be equipped
temperature raise.

39

1
butterfly

3x400/50
-open and close contact
-overload contact and klixon

- metal panels with noise absorbing material
on the inside
- panels shall be dismountable for servicing

(according to the Israeli laws about noise
reduction)

with a forced ventilation in order to avoid unacceptable

The blowers room shall be equipped with ventilation system as recommended by the blowers vendor.

10Flow maker Mixer- Biological treatment reactor

10.1° GENERAL

10.1.1 Main data
function

drawings

quantity
location/position

reactor dimensions:

Dl
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To encourage the plug flow in the aerobic reactor
and to mix the wastewater
373-12-00-004;373-20-04-001

TND by the vendor

submerged mixer, horizontally positioned in the
Aerobic reactor

'¥a 200N NN N

01/2015 yon WINNPD NIDINN



- number of reactors

- volume of each reactor
- width

- length

- water depth

v

BBEBE

medium :

- type

- temperature min./max. °C

- pH

- suspended solids % :
- density kg/m’:
- sludge concentration % :

elevation topside mixer platform (above
tank bottom) m

10.2 Mxer

manufacturer

type

propeller:

- number of blades

- shape of blades

- diameter mm

- speed pm
the propeller shall not be provided with a jet-ring

materials:

- blades

- shaft

- housing

- support

- support pole

- hoisting cable hooks
- electric cable hooks
- base plate

- hoist equipment

- hoisting cable

scope of supply

40

2

1200

see drawing
see drawing
see drawing

pre-treated wastewater mixed with
activated sludge after anaerobic treatment
10-33

6-8

: GRUNDFOS, LIM, FLYGT, LANDIA, ABS,
KSB, ASPAMET or equal
vertically positioned mixer

non-clogginng, backward-curved leading edges

(< 750)

SS

SS

cast iron GG25 or SS
SS AISI 316

SS AISI 316

SS AISI 316

SS AISI 316

SS AISI 316

St 37

SS AISI 316

-mixer

-drive unit

-supports

-hoisting equipment, including davit

-electrical cables ending on the platform in a
terminal box

-all parts required for on site erection, ready for
operation, including lubricant

-additional requirements as described

- 2D & 3D drawings in DWG
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10.3 Drive unit

principle

electric motor:

make

type

rated power kW
max. power consumption kW

power supply V/Hz :

rated speed rpm
starting method

starting current (direct on line)
rated current

life time bearings (Lo, according
to ISO) h
insulation class

protection class

protective devices

> >

cable length m
cable type
cable support and clamps

weight kg

shaft seal, sewage exposed:

- principle

- make

- type

- materials:
wearing faces
elastomers
metal parts

10.4 Hoisting device

10.4.1 Support pole

purpose

41

electric motor, eventually a gear drive

squirrel cage
0.5 approx.

3 x 400 / 50
(< 750)

> 100,000

F

P68

leakage sensors for sensing the presence of any
water in the oil and/or stator housing

15 (from electric motor to terminal box)
NMPK-wire

the cable shall be supported and guided by a SS-
cable to avoid damage to the electric cable during
handling and operation

mechanical seal

- supporting the hoisting equipment, including
davit

- guide the mixer unit when lifting / lowering

-guide the cable hooks

The mixer position (angle) to the support pole must be adjustable in horizontal and vertical direction.
The support pole must be fixed to the platform by an adjustable SS AISI 316 construction that allows

for rotational movement.

10.4.2 Hoisting equipment

purpose

to enable to take the mixer unit out of the water
and to place it on the platform without
disassembling any part of the support; the height of
the railing is 1000 mm.
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Type : davit, constructed on top of the support pole
structure : hot-dip galvanized steel

winch:

- hoisting capacity N

- make

- type :

- drive : hand powered

- cable : stainless steel

The hoisting equipment forms an integral part of the support and includings a steering handle to
position the mixer in the tank as well as to swing the mixer onto the platform.

10.5 Fastening materials

thread type : metric

steel structures: : bolts, nuts and washers A4 (stainless steel AISI
316)

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

anchor bolts and anchor rails:

- dimensions mm minimum M12

- material : stainless steel AISI 316

1 1Final clarifiers

11.1  General

Function :a clarifier is featured for the removal of activated sludge and
scum from biological treated wastewater.

Make : CUNPURA, PROBIG, FINCHIN, SIDERPOL

drawing numbers : 373-12-00-005;373-20-06-001,

373-20-06-002
tag numbers:

quantity : -2 scarper bridge
medium:

- type biological treated sewage
- temperature min./max. °C 5-30

- viscosity sludge cP 1.15

- pH : 6-8

- sludge density kg/m® : 1060

- sludge dry solids concentration % : 1-25

scope of supply:

In general - the supply includes design, construction and commissioning of all mechanical and metal
parts in the unit. The battery limits shall be a concrete structure with inlet/outlet nozzles.
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The supplier shall hold full responsibility for accordance between the built concrete structure and the
supplied equipment.

List of supplies:

- Full design documentation including mechanical & electrical drawings, part list, installation manual,
O&M manual

- scraper bridge, hand railings, walk way, access ladder, safety ladder

- centre pivot

- carriage with drive, obstacle- and stagnation protective devices

- drum baffles for dissipation and distribution of inlet (flocculating well & energy dissipating well)

- sludge scrapers

- scum removal arrangement provision, a scum blade, a scum chute and a scum baffle section, sized to
fit the scum baffle furnished by the contractor of the tank

- electrical installation including local control cabinet on bridge and remote alarm signal sending

- all parts required for on site erection such as the parts necessary for the finishing of the concrete floor
- cover of gutter or gutter cleaning brushes for algae growth prevention

- supply and installation of all weirs, tin boxes, effluent outlet piping, scum outlet piping and all other
metalworks within the structure (up to border limit flange defined by the contractor)

- fastening materials, anchorbolts, anchor rails

- lubricants, ready for operation

- additional requirements as described

- 2D & 3D drawings in DWG

11.2  Main data

hydraulic flow:

inlet flow per tank m’/h 50

sludge discharge per collector tank  m’/h :

elevations:

- top side wall m see drawing
- overflow weir m see drawing
- travel velocity scraper m/s

dimensions:

- internal diameter m see drawing
- side water depth m see drawing

system:

- sludge separation by gravity

-a round concrete settling tank, central inlet,
circumferential effluent discharge over a weir (inside
of tank wall), central sludge pocket for sludge
drainage

- a rotating scraper bridge supported by a pivot in the
centre of the tank and a carriage at the tank wall; the
bridge is rotated by a motor reduction gear, driving
one of the wheels of the carriage

- bottom scrapers suspended on the bridge remove the
settled sludge to the sludge pocket

- a scum removal blade, also suspended on the bridge,
collects scum and discharges in a scum chute; scum is
flushed into a scum pit using an automatic flushing
device

Ny 200 NN N
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materials of construction of bridge

control:

Carriage and drive of the scraper bridge

carriage:
- shape
- covers

- materials
- wheel position

wheels:

- make, type

- diameter

- tyre width

- tyre material

- surface pressure on the track
- impression tyre

- bearing

- lubrication

drive:

- design

- system

- make, type

- electric motor speed

- reduction factor

- rated power

- max. power consumption
- power supply

- starting method

- insulation class

- protection class

= rated power reduction gear
- life (Lygn acc. to ISO)

- lubrication

44

: Hot deep galvanized Carbon steel St 37

- stagnation of the scraper bridge travel shall be
detected using a proximity switch that is activated by
the rotating idling wheel (each revolution)

- if the scraper bridge is approaching an obstacle on the
track, an obstacle protection device shall stop the
scraper bridge drive

: in correspondence with the scraper bridge

: covering the wheels, hinge attached to the
carriage, hook for securing the cover in lifted
position
Hot deep galvanized carbon steel St 37,
Stainless steel AISI 316 or Aluminium

: the centre line of each wheel shall be in line
with the tank radius

mm: (<500)

mm: (<120)
: solid robber

N/mm?: (<7)

mm:
: ball or roller bearing
: grease lubrication using stainless steel grease
nipples

: motor reduction gear
rpm: (max. 1500)

kW:
kW:
V.,Hz: 3 x 400, 50

. direct on line
:F
- IP55

kW :

h: 100,000

:oil

- accessories: level indication, fill opening, drain plug, breather

obstacle protection:
- design

- effective reach

WNN NINMN

: hinging grid featuring a mechanical interlock,
with electrical signal

: from the inside of the wheel track to the other
side beyond the reach of the access ladder

Ny 200 NN N

01/2015 yon WINNPD NIDINN



45

- switch : see paragraph electrical equipment
- agitating force N: from 0 to 100 adjustable

Metal works requirements:
V notch weir and other tin parts shall be produced from metal sheets of 3 mm at least.
Material of construction : AISI 316

stagnation protection:

- purpose : protection against stagnation of bridge travel

- switch activation : by the rotation of the non-driven wheel
- switch : see paragraph electrical equipment
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12Scum pump

12.1  General

function : pumping scum / water mixture from the scum
pit of secondary clarifiers into sludge
thickener or into the stabilization basin.
Pump shell be submerged in the scum pit,
vertically positioned
drawing numbers : 373-20-11-001;373-12-00-009
quantity 02

system : the pump shell allow for a complete
self cleaning sump. This is obtained
by incorporating a special sump
geometry. Therefore the pump
behaves exactly like a normal
submersible pump until the sump
level approaches stop level. At this
point the sump geometry induces a
strong rotation flow which entrains
all floating materials including oils
and greases and pumps them into discharge
system.

scope of supply :
- pump
- drives
- Handrails - duck foot bends
- hoist device (davit)
- pipework include fittings
- vortex inducing basin
- electrical cables and support
- all parts required for on site erection, ready for operation
- call geometry design\supplied device
- additional requirements as described

- 2D & 3D drawings in DWG
122 Pump

system : submersible centrifugal pump in the scum pit,
vertically positioned

manufacturer : ABS, HOMA, GRUNDFOS, FLYGT,
HIDROSTAL, KSB

make type :

capacity m/h : 6

head m 0 8

solid passage mm : 40 minimum
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pump characteristics

materials:

- impeller

- shaft

- casing

- lifting handle

- hoisting cable or chain

- hooks

- piping

- O-rings

- mechanical seal, upper side
- mechanical seal, motor side
- support electrical cable

- guide bars

- connection base (guide rail system)

12.3 Drive

principle

power supply

rated speed

starting method

operation

life time bearings (Lo, according to ISO)
lubrication

insulation class

protection class

protective devices

12.4  Hoisting device

Support pole

purpose

Hoisting equipment

WNN NINMN
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V/Hz :

pm

01/2015 3510

: the pump shell have a screw centrifugal

impeller that incorporates a special geometry
that ensure any rags and fiber which contact
the inlet edge of the blade are automatically
swept to the center of the impeller where they
are deposited into the flow and pass freely
through the pump.

The pump shell be supplied with a vortex
including basin to be installed at the bottom
of the scum pit

: Castiron GG 25 G

: SS AISI 420

: Castiron GG 25 G

: SS AISI 316

: SS AISI 316

: SS AISI 316

: steels AISI 316

: nitrile rubber

: tungsten carbide / silicon carbide
: tungsten carbide / silicon carbide
: SS cable and clamps

: SS AISI 316

: Cast iron GG25 G

: submerged electric motor, direct coupled to

the pump. the pump motor shell include a
reserve of 30% extra power capacity
3x400/50

(< 1500)

. direct on line

: intermittent

: >100,000

: oil bath

: F

: IP68

: leakage sensors for sensing the presence of

any water in the oil and temperature

: - supporting the hoisting equipment,

including davit

- guide the pump unit when lifting /
lowering

- guide the cable hooks.

Ny 200 NN N

WXNN MNdXNN



48

purpose : to enable to take the pump out of the water
and to place it on the platform without
disassembling any part of the support; the
height of the railing will be set according to

the detailed design
type . davit, constructed on top of the support pole
structure
winch:
- hoisting capacity N:
- make :
- type
- drive :
- cable : SS AISI 3161
12.5  Fastening materials
thread type : metric
steel structures: : bolts, nuts and washers A4 (stainless steel AISI
316)
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316,
for aluminum  constructions insulators shall be
used
anchor bolts and anchor rails:
- dimensions mm minimum M12
- material : stainless steel AISI 316
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13Returned activated sludge pumps (RAS)

13.1 General

function : a part of the secondary sludge, stored in a pit
next to secondary clarifier, will be returned
directly to the aerobic reactor by pumps

drawing numbers :373-20-11-001;373-12-00-009
quantity D241

medium : secondary sludge

scope of supply:

- pumps

- drive units

- discharge column

- hoisting equipment

- electrical cables

- all parts required for on site erection, ready for operation, including lubricants
- additional requirements as described

- 2D & 3D drawings in DWG
13.2  Pump

manufacturer : ABS, HOMA, GRUNDFOS, FLYGT,
HIDROSTAL, KSB

make type :

type : submersible centrifugal pump in the RAS,
WAS pit, vertically positioned

free passage mm : (>0 100)

design capacity of the pump:

point 1 m’/h : 40

point 2 m’/h : 30

head m 0 8

pump characteristics : the pumps have to operate cavitation free in

the whole field of operation
shaft seal, wastewater exposed:

- principle : mechanical seal

- make :

- type

materials:

- ‘impeller : Castiron GG 25 G

- shaft : SS AISI 420

- casing : Castiron GG 25 G

- lifting handle : SS AISI 316

- hoisting cable or chain : SS AISI 316

- hooks : SS AISI 316

- piping : steels AISI 316

- O-rings : nitrile rubber

- mechanical seal, upper side : tungsten carbide / silicon carbide
- mechanical seal, motor side : tungsten carbide / silicon carbide
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- support electrical cable : SS cable and clamps
- guide bars : SS AISI 316
- connection base (guide rail system) : Cast iron GG25 G
13.3  Drive
principle : submerged electric motor, direct coupled to

the pump. the pump motor shell include a
reserve of 30% extra power capacity

power supply V/Hz : 3x400/50

rated speed rpm : (< 1000)

starting method : frequency converter

operation : intermittent

life time bearings (L10h according to ISO) h : >100,000

lubrication : oil bath

insulation class . F

protection class : 1IP68

protective devices :leakage sensors for sensing the presence of

any water in the oil and temperature

13.4  Hoisting device
Support pole

purpose : - supporting the hoisting equipment,
including davit
- guide the pump unit when lifting /
lowering
- guide the cable hooks.

Hoisting equipment

purpose : to enable to take the pump out of the water
and to place it on the platform without
disassembling any part of the support; the
height of the railing will be set according to

the detailed design

type : davit, constructed on top of the support pole
structure

winch:

- hoisting capacity N:

- make :

- type

- drive :

- cable : SS AISI 3161

13.5  Fastening materials
thread type : metric
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steel structures: : bolts, nuts and washers A4 (stainless steel AISI
316)

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316,
for aluminum constructions insulators shall be
used

anchor bolts and anchor rails:

- dimensions mm minimum M12

- material : stainless steel AISI 316

Ny 200 NN N

WINPT NN 01/2015 yon WINNPD NIDINN



52

14Waste activated sludge pumps (WAS)

14.1  General

function : a part of the secondary sludge, stored in a pit
next to secondary clarifier, will be transported
to the sludge thickening unit by pumps

drawing numbers :373-20-11-001;373-12-00-009

quantity D1+

medium : secondary sludge

scope of supply:

- pumps
- drive units

- discharge column

- hoisting equipment

- electrical cables

- all parts required for on site erection, ready for operation, including lubricants
- additional requirements as described

- 2D & 3D drawings in DWG
142 Pump

manufacturer : ABS, HOMA, GRUNDFOS, FLYGT,
HIDROSTAL, KSB

make type :

type : submersible centrifugal pump in the RAS,
WAS pit, vertically positioned

free passage mm : (>0 100)

design capacity of the pump:

point 1 m’/h : 30

point 2 m’/h:18

head m 27

pump characteristics : the pumps have to operate cavitation free in

the whole field of operation
shaft seal, wastewater exposed:

- principle : mechanical seal

- make :

- type

materials:

- ‘dmpeller : Castiron GG 25 G

= shaft : SS AISI 420

- casing : Castiron GG 25 G

- lifting handle : SS AISI 316

- hoisting cable or chain : SS AISI 316

- hooks : SS AISI 316

- piping : steels AISI 316

- O-rings : nitrile rubber

- mechanical seal, upper side : tungsten carbide / silicon carbide
- mechanical seal, motor side : tungsten carbide / silicon carbide
- support electrical cable : SS cable and clamps
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- guide bars : SS AISI 316
- connection base (guide rail system) : Cast iron GG25 G
14.3  Drive
principle : submerged electric motor, direct coupled to

the pump. the pump motor shell include a
reserve of 30% extra power capacity

power supply V/Hz : 3x400/50

rated speed rpm : (] 1500)

starting method . frequency converter

operation : intermittent

life time bearings (L10h according to ISO) h : >2100,000

lubrication : oil bath

insulation class . F

protection class : 1IP68

protective devices :leakage sensors for sensing the presence of

any water in the oil and temperature

14.4  Hoisting device
Support pole

purpose : - supporting the hoisting equipment,
including davit
- guide the pump unit when lifting /
lowering
- guide the cable hooks.

Hoisting equipment

purpose : to enable to take the pump out of the water
and to place it on the platform without
disassembling any part of the support; the
height of the railing will be set according to
the detailed design

type : davit, constructed on top of the support pole
structure

winch:

- hoisting capacity N:

- make :

- type

- drive :

- cable : SS AISI 3161

14.5  Fastening materials

thread type : metric
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steel structures:

stainless steel and aluminum structures

anchor bolts and anchor rails:
- dimensions mm
- material

15Alum storage and dosing unit

15.1 General

system

drawing numbers

quantity

location/position

medium

solution %
density kg/m’ :
temperature °C

site conditions:

- ambient temperature min./max. °C
- humidity %
- site elevation

scope of supply

15.2  Storage tank

manufacturer

type

volume m
diameter mm
height mm
material

construction

54

bolts, nuts and washers A4 (stainless steel AISI
316)
bolts, nuts and washers stainless steel AISI 316,
for aluminum constructions insulators shall be
used

minimum M12
stainless steel AISI 316

If required, Alum will be added to improve
effluent filtration efficiency. The unit shall be
package supply by expert vendor

373-12-00-008

2

outdoors

AL(SOy);
38%
1,320

20

5-40
approx. 85
233.27

-storage tank

-dosing pumps

-indoors set-up housing

-all parts required for on site erection, ready for
operation, including lubricants

-additional requirements as described

-pipework including fittings

-pipework including fittings for dilution water

- 2D & 3D drawings in DWG

vertical
10X2

PP or HDPE with UV protection
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design pressure bar +0; -0,02

accessories - manhole
- level measurement
- level indicator carried out with float
- fill pipe including membrane valve and

coupling; at lowest point a drain should be
installed including leakage box (25 lItr.)
- outlet pipe
- air relief / overflow
- standard supporting structure
15.3  Dosing pump

make GRUNDFOS, PROMINENT, JESCO

type hydraulic membrane

capacity min./nom./max. 1/h 5

head kPa 400

provisions - pressure relief valve
- stroke adjustment including indication
- rotameter for flow indication

materials:

- pump casing

- membrane

- base frame

15.3.1 Drive unit

principle direct coupled E-motor

make

type

rated power kW

max. power consumption kW

power supply V/Hz : /50 1X230VAC/50HZ

rated speed:

- min. capacity rpm

- max. capacity rpm

frequence at min. capacity Hz

frequence at max. capacity Hz

starting method direct on line

rated current A

operation intermittent

insulation class F

protection class IP55

weight kg

15.4  Pipework including fittings
15.4.1 Main data

material pipework
material wall-pieces
connections

design requirements

outdoors and outside set-up housing PVC
PVC

flanges

as prescribed in general specifications
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scope of delivery

15.4.2 Suction pipe pump
route

diameter mm
fittings

15.4.3 Set-up housing
purpose

material
support
provisions

15.4.4 Safety shower
design

pipework

15.5  Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:

- dimensions mm
- material
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in accordance with the P&ID’s and the drawings of
the contractor. Further like the under mentioned
specifications.

from connection Al(SO4); tank up to and
including the connection with the pump

-membrane valve

-electrically actuated valve

-ball valve

- flush connection including Storz coupling
-strainer

- all necessary fit- and reducing pipework

the dosing pump, fittings, pipework of the
Aly(SOy4); should be installed in a cabinet for
protection.

All the parts should be installed at a plastic vertical
plate with drip-can

HDPE or PP with- UV protection

on the concrete wall of the leakage reservoir

the cabinet should be carried out with a lockable
transparent door

Nearby the position of the Al(SO4); dosing unit
should be installed a safety shower consist in a
splash- and face shower. The two showers are both
foot operated by means of separate foot-grid. The
shower should be connected with the process water
pipe.

from the main pipework process water up to and
including the connection with the safety shower

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

minimum M12
stainless steel AISI 316
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16 Filtration system feed pump

16.1 General

system

drawing numbers

quantity
medium :

- type
- temperature min./max. °C
- pH :
- density kg/m’:
- dry solids % :
scope of supply

16.2  Pump

manufacturer
type
impeller
free passage mm
design capacity of the pump m’/h
differential head m :

pump characteristics

shaft seal, sewage exposed:
- principle

- manufacturer

- type

57

discharging secondary effluent from the effluent
equalization tank to the filtration wunit by
submersible pumps located in the  effluent
equalization tank

373-12-00-005; 373-20-10-001

2+1

secondary effluent
10 - 33

6-8

1050

0.1

-pumps

-drives

-duck foot bends

-guide rails~ - hoisting equipment

-electrical cables and support

- all parts required for on site erection, ready for
operation

-additional requirements as described

-pipework including fittings

- 2D & 3D drawings in DWG

:GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/
HYDROSTAL

submersible centrifugal pump

multi/ one channel

(=9 80)

50

34

the pumps has to operate cavitation free in the
whole range of operation

pump material should be suitable for transporting
abrasive liquids

mechanical seal

Minimal standards for pump material are presented below . Vendor is responsible for
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids.
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materials:

- impeller : cast iron GG20

- shaft : SS

- casing : cast iron GG20

- hoisting cable or chain : SS AISI 316

- hooks : SS AISI 316

- O-rings : nitrile rubber

- stationary wear ring : brass

- rotating wear ring : SS 304

- mechanical seal, inner : tungsten carbide

- mechanical seal, outer : tungsten carbide

- support electrical cable : SS316-cable and clamps

- guide bars : SS316

- automatic discharge connection : cast iron GG20

16.2.1 Drive

principle : submerged electric motor, direct coupled to the
pump

electric motor:

make :

type : squirrel cage

rated power kW

power consumption at duty point kw

power supply V/Hz : 3x400/50

rated speed:

- min. capacity rpm

- nom. capacity rpm

- max. capacity rpm (£1500)

frequency at min. capacity Hz

frequency at max. capacity Hz =

starting method : frequency converter

starting current (direct on line) A

rated current A :

operation : continuous

life time bearings (Lo, according

to ISO) h : > 50,000

lubrication : oil bath

insulation class : F

protection class : 1P68

protective devices : - leakage sensors for sensing the presence of

any water in the oil, temperature

cable length m : 15

cable type : NMPK-wire

weight kg

16.3  Pipework including fittings

16.3.1 Main data

material pipework : SS316

material wall-pieces : cast iron

connections : flanges

design requirements : as prescribed in the general specifications
coating : as prescribed in the general specifications
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scope of delivery

16.4  Hoisting equipment
hoisting cable or chain

pump guidance bars

16.5  Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:

- dimensions mm
- material

59

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

SS AISI 316 of suitable length, with eyes and
hooks to lift the pump
SS AISI 316

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminum constructions insulators shall be
used

minimum M12
stainless steel AISI 316
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17 Effluent filtration System

17.1  General

function

drawing numbers

60

tertiary treatment of secondary
effluent will be conducted using a
pressurized filtration system
373-20-09-001

tag number UP-004

quantity 4 filters

medium:

- type typical secondary effluent
- temperature min./max. °C 10 - 40

- pH : 6-8

- BOD mg/l : 20approx

- TSS mg/l : 30approx

system:

the filtration system for maximum secondary effluent flow rate of 105 m3/hr shall be
supplied, designed, constructed, tested and completed as required in the specifications.

a pressurized deep-bed media filter system, will treat the secondary effluents and improve
their quality to Tertiary effluent standards with levels of TSS=10 mg/l as and levels of
Turbidity=2 NTU.

The Contractor will guarantee that for the designed secondary effluent quality, the filtration
period between backwashes should be no less than 24 hours. The system should have the
capability to backwash after 12 hours of filtration.

scope

of supply:

sand filters vessels

air distribution system (according to approved vendor’s technology)

filtration media (according to approved vendor’s technology)

all the pneumatic water and air valves

blowers for air scour

backwash pumps

air compressor (+dryer)

instrumentation : 2 magnetic flow meters (minimum), 2 turbidity analyzers, two level switch for
the BW pumps to be installed in the disinfection contact chamber, 4 level switch to be installed
inside the filter's vessel

all required valves, included nonreturn NRV , air relief valves for pumps and blowers.

all required pipelines for the filtration system (inlet, outlet, BW inlet/outlet, air and drain)
Chemicals dosing station of hypochlorite and aluminium sulphate(tanks and dosing pumps) as

described in the related chapters in this document

System for residual chlorine measurement

control panel that meets the electrical specifications of this tender documents.

fastening materials, anchorbolts, anchor rails if required

lubricants, ready for operation

complete and detailed design of the system both mechanical and electrical such as one line

diagram and functional design specification.

additional requirements as described

- 2D & 3D drawings in DWG
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17.2  Main data

61

manufacturer :AMIAD/ODIS/Y AMIT
inlet flow m’/h 105
filter cells quantity at least 4 units
min each filter cells surface area m2 4
min total filter cells surface area m2 16
hydraulic loading m3/m2/hr : <8 (normal service)
<10 (during backwash)

air scours velocity m3/m2/hr : to be designed by vendor
backwash water velocity m/hr : to be designed by vendor
TSS in effluent mg/l : 10
design:
- A set of pressure vessel filters shall be supplied, each having the following dimensions:

diameter m : TBD by vendor

min each filter cells surface area m2 4

min total filter cells surface area m2 :16

Maximum flow rate per filter m3/hr: 35

Vessel Construction materials carbon steel epoxy coated

-Two media shall be installed in the filters:

- Support medium (according to requirements of approved vendor’s technology)

- Filtration medium (according to requirements of approved vendor’s technology)
17.3  Filtration Media

17.3.1 Support Medium (Gravel)

three (3) layers of support media to be installed above the air distribution system with a total height of
1800 mm, that based on the following table:

Layer No | Graintype | Layer height
1 basalt 200 mm
2 sand 0 900 mm
3 anthracite 700 mm

17.3.2 Filtration Medium

Single filtration medium should be used. The filtration medium shall be quartz sand, with the
following minimum parameters:

Effective particle size mn 2.0-3.0
Uniformity coefficient : 1.4
Hardness MOH hardness range : 6-7
Sphericity : 0.6
Filtration medium depth m : 1.8
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17.4  Interconnecting Piping

The filtration system shall come complete with all of the piping connected to each of the filters, as
well as all necessary interconnecting piping between the filters, air scouring blowers, backwash
pumps, including pumps valves and NRVs etc.,

client will only have to connect the raw water inlet, the filtered water outlet, and the backwash water
outlet to this system.

the vendor shall prepare the filtration system that additional filters may be added in the future, by
connecting to the existing system.

17.5 Instrumentation

The filtration system shall come complete with all instrumentation required for the full operation of
the filters, based on the approved vendor’s technology. All the instrumentation will meet the standards
and the approved manufacturers of this vendor document. Instrumentation will include:

- Influent inlet electromagnetic flow meter to filters system or effluent outlet flow meter
- Backwash water electromagnetic flow meter

- 2 Turbidity meters for the turbidity measurement of the influent and the effluent

- Air pressure transmitter

- Air flow rate meters

- 2 level switch (HH&LL) to be installed at the disinfection contact chamber

- 4 level switch (HH&LL) to be installed inside of each the filters vessel

17.6  Pneumatic Water and Air Valves

- valves to be installed in each filters are:

Influent

Effluent

BW inlet

BW outlet

Air inlet

Down rinse outlet

Air relieve valve (on top of the filter's vessel)
- see specification for valves in chapter 36

Nounhkwbd=

17.7  Sampling points (virus injection)

It is required to install Sampling points in the filtration system as following:
- One sampling tap on the influent pipe of the filtration system.
- © one sampling tap on the effluent pipe of the filtration system.
- The taps should be 0.5-1" in diameter and should be located in a turbulent and
accessible areas.
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17.8  Backwash Pumps

quantity
make

type

impeller
free passage mm

design capacity of the pump m’/h

differential head m
pump characteristics

shaft seal, sewage exposed:
- principle

- make

- type

materials:

- impeller

- shaft

- casing

- hoisting cable or chain
- hooks

- O-rings

- stationary wear ring

- rotating wear ring

- mechanical seal, inner
- mechanical seal, outer
- support electrical cable
- guide bars

- automatic discharge connection

provisions

scope of supply

63

2 (2x100%)

GRUNDFOS/ FLYGT/ HOMA/ KSB/ ABS/
HYDROSTAL

dry installation
(vertical/horizontal)
multi/ one channel
(=930)

TBD by the supplier
TBD by the supplier
the pumps has to operate cavitation free in the
whole field of operation

centrifugal pump

mechanical seal

cast iron GG20
SS

cast iron GG20
SS AISI 316

SS AISI 316
nitrile rubber
brass

SS 304

tungsten carbide
tungsten carbide
SS-cable and clamps
St 37, galvaniszd
cast iron GG20

hoisting cable or chain of SS AISI 316 of suitable
length, with eyes and hooks to lift the pump

-pumps

-drives- electric motor, direct coupled to the pump

-duck foot bends

-hoist devices (davit)

-electrical cables and support

-base

-isolated valves

-non return valve

- all parts required for on site erection, ready for
operation

-additional requirements as described
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17.9

Air distribution system

system:

17.10

17.11

64

The air distribution system allows uniform collection of filtered water

and distribution of wash-water and air over the total area of the filter floor

The backwash system allows separate air scouring and water backwashing as

well combine air scouring and water at the rates that will insure perfect function of the

filtration system

Blowers for Air Scour

17.11.1 General
Function

quantity
location/position

medium :

type

temperature min./max. °C

density kg/m’ :
0 .

average humidity %0

site conditions:

- location

- ambient temperature min/max. °C
- humidity %
- site elevation m
Control:

The vendor of the filtration system shall
supply units of air blowers, for the air
scouring stage.

The blower assembly shall be capable of
supplying air on a continuous basis at the
rated capacity for air backwashing of
filters

>=2 (2x100%)
outdoors

ambient air
5-40

1.20
approx. 85

outdoors

5-40

approx. 85

~233m above sea level

The operational control of the air scour blower system shall be integrated with the filter
backwash control system. A compressed air bypass valve shall open whenever a blower is not
operating, and shall automatically close at an adjustable time delay of 1-60 seconds, after the
blower motor starts, in order to allow the motor to accelerate with the blower unloaded. When
the blower is stopped, the bypass valve shall automatically reopen.

scope of supply

-blowers
-drives

- valves, instrumentation and pipework

including fittings
- machine framework
- acoustic enclosure for noise reduction
- enclosure ventilation

- all parts required for on site erection, ready

for operation, including lubricant
- additional requirements as described
(Pressure indicator and transmitter (4—
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20mA) with gauge Pressure gauge, Air
flow rate meter (4-20 mA), Automatic
zero pressure start valve, Flexible
connection to the blower discharge,
Discharge check valve, Discharge
isolation valve, Discharge expansion
joint, Vibration isolation pads, etc)

17.11.2 Main data

make : AERZEN/  KEISER/ GARDNER-DENVER/
ROOTS/ ATLAS COPCO/ ROBUSCHI

type :
capacity each compressor Nm’/h - TBD by the supplier
discharge pressure kPa TBD by the supplier

The filtration system vendor has to determine the final design. With this he has to determine the final
and definitive heads and if necessary to change these data.

compressed air discharge : flexible connection
discharge temperature °C
test certificate : factory performance test

general design requirements:

compressor cooling system : air cooled

enclosure ventilation : air intake grate and electric powered exhaust fan
with exhaust grate

intake filter:

- filter class
- instrumentation i pressure difference indication

performance requirements:

compressed air quality : oil free
operation : continuous
noise production dB(A) : <75

17.11.3 Blower

17.11.3.1 General

principle : lobe/screw blower
speed rpm

lubrication system

zero load starting arrangement

filter class intake filter

instrumentation (specify if applied)

materials:

- casing : cast iron GG-25

- rotors : C45 N

- machine frame : carbon steel

- lifting eyes : SS

- bolts / nuts : A4

- panels : aluminium or steel sheet
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- noise adsorption materials
provisions:

- air intake filter with dP-indication
- discharge silencer

- non return valve in the discharge
- pressure gauge

- pressure relief valve

- flexible connections

- pressure switch

66

- temperature indicator and temperature switch

- automatic zero-load valve
- anchor bolts/shock absorbers
weight kg

17.11.3.2

system
electric motor:
make

make type

type

Drive unit

rated power kW
max. power consumption at duty point kW :
power supply V/Hz :

rated speed rpm
starting method by

speed control

starting current

rated current

life time bearings (Lo, according
to ISO) h
insulation class

protection class

protective devices

terminal box protection class

terminal box

weight kg

A
A

17.11.3.3

structure
material
suspension

Machine framework

17.11.4 Air actuated valve

electric motor directly coupled to the blower

squirrel cage

3x400/50

frequency converter
frequency converter

> 100,000

F (temperature rise as for class B)
IP 55

thermistors in the stator windings
IP 55

metal, gland with screw thread

stiff construction of steel profiles
carbon steel
vibration absorbers

- See specific description of valves in chapter 36

quantity
valve type

17.11.5 Acoustic enclosure
principle

noise reduction dB(A)

butterfly

- metal panels with noise absorbing material
on the inside
- panels shall be dismountable for servicing

(according to the Israeli laws about noise
reduction)
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panel material

the acoustic enclosure has to be equipped with a forced ventilation in order to avoid unacceptable
temperature raise.

17.12  Air Compressor

The vendor of the filtration system shall supply an air compressor, suitable for the operation
of all the valve actuators.

The air compressor unit shall contain the following main components:

- oil free compressors:

- Quantity : 2
- Compressed air tank:

- Quantity : 2

- volume m3

- pressure switch (PS)
for operation of
the compressor:
- Quantity : 2

- All necessary piping and valves

Compressed air pressure indicator

transmitter:
- Quantity : 2
- signal to the control system mA 4-20

17.13 Electrical and Control Panel

- The electrical and control panel should be according to the electricity specification in this
tender.

- The vendor of the filtration system shall supply the electrical and control panel for the
operation of all the units mentioned above, including all the filters’ valves, blowers,
pumps, chemicals unit, etc.

- The filtration control system shall have its own independent PLC and shall be able to operate
connected to or disconnected from the main treatment plant control system.

- The vendor of the control system shall coordinate the type of PLC, as well as all the
hardware and software connected to it, in such a way that it shall be able to communicate with
the main control system of the plant.

- The control system shall enable the operator to operate the filtration system both manually and
automatically.

- The filtration control system shall transfer to the main control all operational data, including,
but not limited to, the following:
- Flowrate through the system
- Turbidities of pre-filtered and filtered water
- Condition of each of the filters—filtration, backwash, direct wash, etc.
- State of each of the pneumatically operated valves
- State of the backwash pumps
- State of the NRVs of the backwash pumps
- BW water flow rate through the pumps
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- Discharge pressure from the pumps

- State of the blowers

- Air flow rate to filters

- State of aluminum sulfate, or ferric dosing pumps

- Water levels in the polymer, aluminum sulfate, or ferric tanks

- State of hypochlorite pumps and residual chlorine measurment

- Compressed air from blowers, discharge pressure

- Pressure of the tank of the compressed air from the instrument compressor
- The PLC shall have at least 50% spare in both discrete and analogue 1/Os..

17.14 Testing

17.14.1 General
Every piece of equipment supplied to the plant shall undergo the following tests:

Tests at the manufacturer’s facility
Visual tests upon arrival at the plant
Dry-running tests

Performance tests

17.14.2 Tests at the Manufacturer’s Facility

All of the above mentioned equipment shall be tested in the presence of the Client's
Representative before shipment by the manufacturer or by an approved test laboratory. The
shop testing shall be conducted in the presence of Trust Agency personnel that shall be hired by
the Contractor. All payments for the tests and for the Trust Agency shall be at the sole expense
of the Contractor.

Shipment of equipment shall be allowed only after the Contractor obtains a certified

statement of approval submitted by the Trust Agency, including certification of test results.

If possible, the Client's Representative will visit the manufacturer’s facility and check all the
equipment that is ready to be shipped, before packing for shipment.

The Client's Representative will ensure that the equipment has been manufactured per the
specifications and that all parts are present and no components are missing, including anchoring
devices, literature, etc.

The Client's Representative will verify that the packaging is in good condition and suitable for
the planned transportation, etc.

Simulation runs shall be performed on all electrical equipment.

17.14.3 Visual Tests upon Arrival at the Plant

The Client's Representative shall open the packaging and, in the presence of the
manufacturer’s representative, will check that the equipment has arrived intact.

The equipment will be checked for scratches, broken pipes, bent or broken items, etc.

17.14.4 Dry-Running Tests

Dry-running tests shall only be performed on equipment that allows dry-running, such as
electric boards, some instruments, etc.

No dry-running tests may be performed on equipment that must be operated with water, such
as pumps, etc.

When dry-running tests are performed, the performance shall meet the specifications.

17.14.5 Performance Tests

The most important of all are the performance tests, in which the equipment, each component
as well as the system as a whole, must operate under actual plant conditions, with the actual
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wastes, slurries, etc., as per the specifications.

The performance tests shall be carried out along the complete designed operating range of
each specific piece of equipment.

The performance tests shall be carried out in the presence of both the plant’s authorized
personnel and the manufacturer’s authorized representative.

The duration time of the performance tests shall be defined prior to awarding the supply
contract.

The tests to be performed under actual conditions — Wet Test shall be as outlined blow:

- The effluent filtration system together with the aluminum sulfate system, the HCL dosage
system and the tertiary effluent pumping station shall operate continuously during 700 hours
with secondary effluent, without any malfunction. A malfunction is defined as any fault in the
electromechanical, electric or control system for more than two hours. In any case, if the
component fails more than four times (for less than two hours each time), it will be considered
as a malfunction.

- The tertiary effluent during the 700 hour test shall not exceed the required by the tender
documents.

The specific amount of washwater wasted shall not exceed 3.0 percent of the inlet flow to the
effluent filtration system.

18Hypochlorite storage and dosing unit

18.1 General

system : Storage and dosing of NaOCI solution will be
installed for effluent disinfection. The unit shall be
package supply by expert vendor

Drawing num : 373-12-00-008, 373-20-17-001
quantity : 2

location/position : outdoors

medium : NaOCl

solution % : 10-12

density kg/m’ : 1,170

temperature °C ambient

site conditions:

- ambient temperature min./max. °C 5-35

- humidity % : approx. 85
- site elevation :

scope of supply : - (sitorgge tank
-dosing pumps
-set-up housing
-all parts required for on site erection,
ready for operation, including lubricants
-additional requirements as described
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18.2  Storage tank

make

type

capacity
diameter
heightmm
material
construction
design pressure
accessories

18.3  Dosing pump

make

type

capacity min./nom./max.
head

provisions

materials:

- pump casing
- membrane

- base frame

18.3.1 Drive unit

principle

make

type

rated power

max. power consumption
power supply

rated speed:

- min. capacity

- max. capacity
frequence at min. capacity
frequence at max. capacity
starting method

rated current

operation

insulation class

WNN NINMN

mm

bar

I/h
kPa

kW
kW

rpm
rpm
Hz
Hz

V/Hz -
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-pipework including fittings

-pipework including fittings for dilution
Water

-2D & 3D drawings in DWG

vertical
10X2

PP with UV protection

+0; -0,02

- manhole

- level measurement

- level indicator carried out with float

- fill pipe including membrane valve and
coupling; at lowest point a drain should be
installed including leakage box (25 Itr.)

- outlet pipe

- air relief / overflow

- standard supporting structure

hydraulic membrane

5

400

- pressure relief valve

- stroke adjustment including indication

direct coupled E-motor

230V /50

direct on line

intermittent
F
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protection class
weight kg

18.4  Pipework including fittings
18.4.1 Main data

material pipework

material wall-pieces
connections

design requirements
scope of delivery

18.4.2
route

Suction pipe pump

diameter
fittings

mm

18.4.3
purpose

Set-up housing

material
support
provisions

18.4.4
design

Safety shower

pipework
18.5  Fastening materials

thread type
steel structures:

stainless steel and aluminum structures

IP55

-indoors set-up housing : PVC

-outdoors and outside set-up housing PP

PP

flanges

as prescribed in general specifications

in accordance with the P&ID’s and the drawings of
the contractor. Further like the under mentioned
specifications.

from connection NaOCI tank up to and including
the connection with the pump

DN25

-membrane valve

-electrically actuated valve

-ball valve

-flush connection including Storz coupling
-strainer

-all necessary fit- and reducing pipework

the dosing pump, fittings, pipework of the NaOCl
should be installed in a cabinet for protection.

All the parts should be installed at a plastic vertical
plate with drip-can

HDPE or PP with UV protection

on the concrete wall of the leakage reservoir

the cabinet should be carried out with a lockable
transparent door

Nearby the position of the NaOCl dosing unit
should be installed a safety shower consist in a
splash- and face shower. The two showers are both
foot operated by means of separate foot-grid. The
shower should be connected with the process water
pipe.

from the main pipework process water up to and
including the connection with the safety shower

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

Ny 200 NN N
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anchor bolts and anchor rails:
- dimensions mm minimum M12
- material : stainless steel AISI 316

19 Sodium Hydroxide storage and dosing unit

19.1 General

system : Storage and dosing of NaOH solution will be
installed for effluent disinfection. The unit shall be
package supply by expert vendor

Drawing num : 373-12-00-008, 373-20-17-001
quantity : 1

location/position : outdoors

medium : NaOH

solution % : 48%

density kg/m’: 1,430

temperature °C ambient

site conditions:

- ambient temperature min./max. °C 5-35

- humidity % : approx. 85
- site elevation g

scope of supply : - Ztorgge tank
-dosing pumps
-set-up housing
-all parts required for on site erection,

ready for operation, including lubricants

-additional requirements as described
-pipework including fittings
-pipework including fittings for dilution
Water
-2D & 3D drawings in DWG

19.2  Storage tank

make :
type : vertical
capacity m 10X2
diameter mm
heightmm :
material : PP with UV protection
construction :
design pressure bar +0; -0,02
accessories : - manhole
- level measurement
- level indicator carried out with float

Ny 200 NN N
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19.3  Dosing pump

make

type

capacity min./nom./max.
head

provisions

materials:

- pump casing
- membrane

- base frame

19.3.1 Drive unit
principle

make

type

rated power

max. power consumption
power supply

rated speed:

- min. capacity

- max. capacity
frequence at min. capacity
frequence at max. capacity
starting method

rated current

operation

insulation class

protection class

weight

I/h
kPa

kW
kW

rpm
rpm
Hz
Hz

kg

V/Hz
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- fill pipe including membrane valve and
coupling; at lowest point a drain should be
installed including leakage box (25 lItr.)

- outlet pipe

- air relief / overflow

- standard supporting structure

hydraulic membrane
5
400

- pressure relief valve
- stroke adjustment including indication

direct coupled E-motor

230V /50

direct on line

intermittent
F
IP55

19.4  Pipework including fittings

19.4.1 -~ Main data
material pipework

material wall-pieces
connections

design requirements
scope of delivery

WNN NINMN

-indoors set-up housing : PVC

-outdoors and outside set-up housing PP

PP

flanges

as prescribed in general specifications

in accordance with the P&ID’s and the drawings of
the contractor. Further like the under mentioned
specifications.
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19.4.2 Suction pipe pump

route

diameter
fittings

19.4.3 Set-up housing
purpose

material
support
provisions

1944 Safety shower
design

pipework

mm

19.5  Fastening materials

thread type
steel structures:

stainless steel and aluminum structures

anchor bolts and anchor rails:

- dimensions
- material

WNN NINMN
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from connection NaOCI tank up to and including
the connection with the pump

DN25

-membrane valve

-electrically actuated valve

-ball valve

-flush connection including Storz coupling
-strainer

-all necessary fit- and reducing pipework

the dosing pump, fittings, pipework of the NaOCl
should be installed in a cabinet for protection.

All the parts should be installed at a plastic vertical
plate with drip-can

HDPE or PP with UV protection

on the concrete wall of the leakage reservoir

the cabinet should be carried out with a lockable
transparent door

Nearby the position of the NaOCl dosing unit
should be installed a safety shower consist in a
splash- and face shower. The two showers are both
foot operated by means of separate foot-grid. The
shower should be connected with the process water
pipe.

from the main pipework process water up to and
including the connection with the safety shower

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

minimum M12
stainless steel AISI 316
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20Sludge thickening unit

20.1 General

function

drawing numbers
quantity

scope of supply

20.2 Main data

system

make

type

medium:

- type

- temperature min./max. °C
- pH

- inorganic content (ashes) %

dry solids on sludge inlet of thickener %
dry solids on sludge outlet of thickener %

capacity each unit:

- nominal m’/h
- maximum m’/h
Solids Load kg/h
polymer consumption (max) kg/h
PE-consumption in g/kg dry solids:

- by nominal capacity g/kg

- by maximum capacity g/kg

type of operation

75

the excess sludge is thickened by Gravity belt
thickener. For the conditioning of the sludge poly-
electrolyte will be dosed. The unit will be installed
indoors.

373-20-08-001;373-12-00-010

1

-belt thickeners

-drives

-machine frame and support structure

-flush water provisions

- Booster pumps

-electrical installation

-switchboard/ control panel

- all parts required for on site erection, ready
for operation, including lubricant

-additional requirements as described

- 2D & 3D drawings in DWG

thickening of sludge that has been conditioned
with PE on a running Gravity belt, due to gravity
forces

ANDRITZ,DEWA, SIEMENS, HUBER, ALFA
LAVAL, PASSAVANT

Gravity belt thickener

excess sludge from was\ras pumping station
10 - 30

6-8

18 -22

0.3-1.0
4.5

36

(maximum capacity)
200

by vendor

(in diagram indicated)

automatic, intermittent

Ny 200 NN N

WNN NINMN

01/2015 3510

WXNN MNdXNN



operational time h/day :

operational time d/'w
20.3 Belt thickener

quantity
machine frame

covering

belt support idler bearings
life time bearings (Lo, according

to ISO) h
distribution device for sludge on the belt
effective belt width mm
effective belt length mm

belt steering automatic control
belt tension control

belt speed, min/max.

belt provide with

sludge scrapers
filtrate collection hutch
sludge discharge chute

materials:

- frame

- return pulley

- straining cloth

- filtrate hutch

- sludge discharge chute

safety:

- safety switch
weight kg

20.3.1 Drive unit
principle
make

type
rated power kW
power consumption at duty point kW

power supply V/Hz :

speed control

76

8 (average)
6 (average)

1

carried out with fully closed plates for smell issue

and integrated filtrate hutches

- at top, carried out with hinged covers and
connection for air discharge. Carried out in SS
316 or glass-fibre reinforced

- both sides, removable inspection covers for
easily maintenance. Carried out in SS 316 or
glass-fibre reinforced

ball- or roller bearings with double labyrinth seal

> 50,000
inlet funnel with distribution strips and chicanes

/hydraulic/pneumatic/electric/
/hydraulic/pneumatic/electric/

(constant variable speed control)

-belt break and slip detection

out of alignment detection with correction and stop
at belt discharge, adjustable

integrated in covering

the discharge chute of belt thickeners has to be
designed to feed directly into the filter press

SS AISI 316

SS AISI 316
SS AISI 316

at machine

E-motor reduction gear, speed adjustable (motor
variator)

3x400/50
frequency converter, delivery Bidder
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frequency converter
rated speed:

- min. capacity rpm

- max. capacity rpm
frequency at min. capacity Hz
frequency at max. capacity Hz
coupling

starting method

rated current A
operation

life time bearings (Lo, according

to ISO) h
lubrication

insulation class

protection class

provisions

weight kg
20.3.2 Flushwater

medium :
flushwater consumption m’/h
required water pressure kPa :

cleaning device for spray nozzles

material:
- high pressure pipework
- spray nozzles

20.4

quantity
system

number

design

rated power
power supply
insulation class
protection class
provisions

kW

weight

V/Hz :

kg

I

(=25

(£50)
flexible / all metal
frequency converter

continue

> 50,000

oil bath

F (temperature rise according B)

IP55

- oil fill plug

-breather

-level indication

-magnetic oil drain plug
-tachogenerator for belt speed reading

filtered effluent

hand operated without disassembly and operation

break

SS AISI 316 or plastic
SS AISI 316 or plastic

Belt steering and belt tension control device

(one for each belt thickener)
(hydraulic/pneumatic/electric)

as a compact unit

3x400/50

F (temperature rise according B)
IP55

-solenoids

-manometers

-level/pressure guarding

-failure alarm

-connecting pipework
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20.4.1 Boosterpump

quantity
system
make

type

speed

drive

rated power
duty

power supply
starting method
insulation class
protection class
weight
provisions for each pump

min’

kW

V/Hz :

78

2

centrifugal

specified and approved by sludge thickening unit
vendor and the owner

electric motor

continuous

3 x 400, 50 Hz

direct

F (temperature rise according B)
IP55

-motor valve

-check valve

-0 handvalve

-1 pressure switch

-manometer

all equipment must be installed up to the spray
nozzles

20.5 Ladders, service platforms, walkways and railings

design

materials:

- construction

- gratings

- railings, ladders

20.6 Fastening materials

thread type
steel structures:

stainless steel and aluminum structures

anchor bolts and anchor rails:
o dimensions
- material

20.7 Electrical Installation

20.7.1 Scope

The belt thickeners have to set up raised.

All necessary ladders, service platforms, walkways
and railings are to be provided for easy operation
and maintenance of the belt thickeners.

prefabricated aluminium system
prefabricated aluminium system
prefabricated aluminium system

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

minimum M12
stainless steel AISI 316

The Contractor shall provide a complete electrical installation for the whole works, including:
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- Distribution and control cabinets for the process equipment and related services including all
cabling wiring and controls;

- PLC for control include TCPIP port to communicate the main PLC.

- A local HMMI interface

- All other electrical equipment and systems required for a complete installation and operation.

20.7.2 Operational safety and reliability

The design of the electrical installation shall be based on the provision of a safe and reliable supply of
electricity at all times. Safe conditions shall be ensured under all operating conditions, including those
associated with start-up and shutdown of plant equipment, and throughout intervening shutdown
periods.

The design of electrical systems and equipment shall ensure that all operating and maintenance
activities can be performed safely and conveniently and shall permit continuous operation. To fulfil
the above requirements provisions may be required for alternative supply sources and supply routes,
spare/stand-by capacity, load shedding and automatic restarting schemes, etc.

20.7.3 Incoming supplies

The main supply shall be selected in accordance with the tender of the total electrical installation.

Certain information regarding requirements is provided herein, but it is the responsibility of the
Contractor to ascertain these requirements in full, and to make all necessary allowance for complying.

20.7.4 Power System

20.7.4.1 General

A schedule of the installed electrical loads, the maximum normal running plant load expressed in kW
and based on the plant design capacity when operating under the climatic conditions specified, shall be
prepared using an electric power consumer list. The latter shall be completed and updated throughout
the design stage of the project and shall form the basis of the necessary electric supply and distribution
system capacity.

20.7.5 Process control system

20.7.5.1System Overview

Definitions and abbreviations

I/O - Input/Outputs to and from a PLC system

PC Programmable Controller (PLC or DCS systems)
MMI Man Machine Interface

20.7.5.2Process Control System

The system shall be supplied with a fully automatic control system, to run the installation with a
minimum of operator attention, at a continuous high energy efficiency and purification efficiency.

The MMI -system shall be the highest level of automation and includes:
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- monitoring;

- functions for altering the process;

- management and planning functions;

- data handling.

The MMI software operator interface dialogue shall be in Hebrew.
The MMI shall have a graphical interface operated via a touch screen.

20.7.5.3Software

The programming development software shall be part of the delivery. The software shall have the
minimum following possibilities:

- change PC programs on- and off line;

- test program on-line;

- change on-line set points and status of binary signals;

- give start and stop commands.

The PC application software shall be based on the necessary I/O. The software shall not be nested deeper
than 7 levels.
For the implementation see the ‘Process Control Narrative’.

20.7.5.4Interfacing with main process control

The electrical installation of this package-unit will be controlled and monitored form the main control
room and main process automation. This main process automation controls the total waste water plant

For the control from main to the package unit interfacing shall be applied. This interfacing with the
units shall be based on hardware I/O+ TCPIP  Comunication. The number and functions of signals is
described in the control narrative.

20.7.5.5Signal interface

Incoming control signals:

The following control signals will be supplied, by the MEC, to the local panel:
Requested flow of excess sludge (set point).
Measured flow of excess sludge.

Measured sludge concentration.

Measured flow of polymer.

Start / Stop of belt thickener installation.

Excess sludge pump available (Sludge feed pump).
Polymer dosing pump available.

Thickened sludge transport installation available.
Utility water pressure available.

10.Excess sludge pump running.

11.Polymer dosing pump running.

12.Thickened sludge transport installation running.
13.High level dewatered sludge chute.

14.Waste water pumps available.

15.High level waste water pit.

D0 NN kW
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The signals 1, 2 and 3 shall be 4 - 20 mA signals. The other signals shall be potential free NO
(normally open) contacts.

Qutgoing control signals:

The following commands / control signals to the main electrical main installation MEC) shall be
provided by the local panel:

1. Start Excess sludge pump.

2. Start Polymer dosing pump.

3. Start Thickened sludge transport installation.

4. Speed of excess sludge pump.

5. Speed of polymer dosing pump.

Outgoing status information:
The following information signals to the main electrical main installation MEC) shall be provided (for
presentation on SCADA) by the local panel:.
Belt thickener running.
Belt filter press running.
Booster pump running and inlet valve open.
Air compressor running. a)
Air compressor stand-by. a)
Thickener installation stand-by b)
High level mixer compartment.
High level filtrate sump.
General fault belt thickener.
General fault filter press.
General fault booster pump.
General fault inlet valve utility water. c).
General fault air compressor / low air pressure.
18. To be detailed.
19. To be detailed.
20. To be detailed.
21. To be detailed.
22. To be detailed.

a) If compressed air it used for belt control, otherwise equivalent information for hydraulic unit
etc.

b)  Generated when all conditions for operation are met and the thickener installation can follow
the external commands.

c) Also generated when the booster pump is not running for more than an adjustable time and the
inlet valve has not closed.

21Thickened sludge delivery pump

21.1  General
function : thickened sludge will be transported to the
sludge treatment by the thickened sludge
pumps
Drawings : 373-12-00-10, , 373-20-08-001
quantity 22
scope of supply :

- pump
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- drive unit
- base frames

82

- all parts required for on site erection, ready for operation, including lubricants

- additional requirements as described
- pipework include fittings
- 2D & 3D drawings in DWG

It is preferable that pumps are supplied by the sludge thickening unit package, however, the pumps
must be controlled by the sludge thickening unit package control system.

21.2  Pump

system
make

type

capacity

static head
manometric head

rated speed

rotor shape

drive

life time bearings (Lo, according to ISO)
coupling

shaft seal, medium exposed
flanges

materials:

- housing

- Stator

- rotors

- rotor shafts
- base frame

21.3 Drive unit
principle

make

type

rated power

power consumption at max. capacity
-p-ower supply

s-peed control

rated speed

kW
kW

min. capacity rpm
nom. capacity rpm
max capacity rpm

Frequency at min. capacity (>20Hz)
Frequency at max. capacity (>75 Hz)

WNN NINMN

01/2015 3510

V/Hz :
. frequency converter for one unit and no speed

: rotary displacement pump, type mono
: NETSCH, MONO, SEEPEX, ALLWEILER

or equal

: 5
)
: 20

(< 250)

: eccentric screw

: 100,000
: rugged pin-type universal joint with gas and

liquid tight protection by cover sleeve with
clamping bands

: double mechanical seal (dry)
: to DIN standards, PN 10

: Cast iron GG25
: Perbunan

:SS 1.4031

1SS

: St-37-2

: E-motor reduction gear, block design, flanged

to the pump

3x400/50

control for second unit
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starting method

rated current A
operation

life time bearings (Lo, according to ISO) h
lubrication

insulation class
protection class
protective device

83

: frequency converter

: intermittent

: 100,000

: oil bath

: F

: IP55

: thermal switches incorporated in the stator
windings

22 PE preparation unit for sludge thickening

22.1 General

function:

drawing numbers

medium :

concentrated PE

- type

- activity %
prepared PE

- type

- activity in preparation tank %
- activity after static mixer %

site conditions:

- location
- ambient temperature min./max. °C
- humidity %

- site elevation

scope of supply

222 Main data

type

To increase  sludge  removal efficiency
polyelectrolyte will be dosed to thickening unit.
The unit shall be supplied by the sludge thickening
unit supplier

373-12-00-013;373-20-08-001

poly-electrolyte; powder
100

poly-electrolyte; liquid
0.3
0.1-0.2

indoors
5-35
approx. 85

- PE-preparation unit including powder
storage and dosing

- PE-dosing pump

- electrical installation

- all parts required for on site erection, ready
for operation, including lubricant

-additional requirements as described

-pipework including fittings

- pipework including fittings for utility water

- 2D & 3D drawings in DWG

make :TBD by the thickener vendor
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WINPT NN 01/2015 yon WINNPD NIDINN



capacity concentrated PE: kg/h
prepared first concentration %
water for preparation :
capacity water for preparation m’/h
capacity water for dilution m’/h
capacity prepared PE:

- max. I/h

- min. 1I/h

22.3  PE-Preparation unit

22.3.1 Main data
principle

quantity
scope of supply

22.3.2 Powder storage bunker

quantity
position

purpose :
parts ~

22.3.2.1 Fill connection

purpose

material

22.3.2.2 Powder storage bunker

volume m
construction

connections
material
additional components
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3.6-14.4
0.1-0.3
utility water
5.0

4,000
1,200

to transport powder PE from the bulk sack and to
dose and prepare with utility water and to transport
to a two chamber batch tank.

1

-powder storage bunker

SCrew conveyor

preparation- and dosing unit

pipework and fittings

1

to storage the powder PE

fill connection

accessory for transport the powder

from the sack to the preparation/dosing unit with
clean (dust free) and safe method

vibrator

dosing screw conveyor

dust free transfer of polymer from bulk sack to
storage bunker
steel, coated

1

plate material with stiffening beams and facilities
to avoid arching

flexible at the screw conveyor

steel, coated

- a knife valve

- a vibrator

Ny 200 NN N
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22323 Hoisting constructie big-bag

purpose

make

22.3.2.4 Dosing screw conveyor

quantity

purpose

make

type

capacity kg/h
length of screw mm
drive:

-system

-rated power kW
-power supply V/Hz :
-rated speed rpm

-starting method

-starting current (direct on line)
-rated current

-life time bearings (Lo, according
to ISO) h
-insulation class

-protection class

22.3.3 Preparation- and dosing unit

quantity

purpose
parts

22.33.1 Mixing device

purpose
connections

Dl

WNN NINMN
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- power kW :
- power supply V/Hz :
- make :
- type
- level measurement
- heating element

to hoist and to keep the bulk sack above the
preparation- and dosing unit

1
to dose the polymer from the storage bunker into
mixing device

20

variable motor reductor

3x400/50

(continuously variable by hand with position
indicator)

direct

= 100,000
F
1P67

1
to prepare and storage the polymer
: -mixing device
- switching device
- storage- and ripening tank
- mixers

to mix the powder PE with utility water
- dry polymer from dosing screw conveyor

'¥a 200N NN N
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preparation water:
pipework including fittings

22.3.3.2 Switching device

purpose

material
-rated power
-power supply

kW

22.3.3.3 Storage- and ripening tank

quantity

construction

volume:

- chamber one (net)

- chamber two (net)
dimensions:

LxWxD

material

make

provisions each chamber

22.3.34 Mixers

quantity
position
purpose
medium

make

type

shape of blades
diameter

shaft thickness
bearings

life time bearings (Lo, according

to ISO)
material:

WNN NINMN

V/Hz -

86

utility water pipe

at the unit the next fittings and pipework shall be
installed on a plastic plate

handvalves (2x)

pressure reducing valve

pressure gauge including valve

solenoid

electro magnetic flow meter

to fill the two chambers of the unit one after the
other
plastic

1 (two chambers)
as closed chamber reservoirs

1
1

plastic, PP, SS 316

-connection from mixing device

discharge flange-connection

overfill flange-connection and pipework ending
about 10 cm above the floor

bleed flange-connection

flush flange-connection with valve and coupling

flange connection for level measurement

levelling plate

2

in each chamber, vertical

to keep the polymer solution homogeneous
polymer solution of 0.3 %

ball- or roller bearing

= 100,000

Ny 200 NN N
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- shaft
- blades

drive:

-system

-rated power
-power supply
-rated speed

-starting method

-starting current (direct on line)
-rated current

-life time bearings (Lo, according
to ISO)

-insulation class

-protection class

-provisions

22.4  Polymer dosing pump

quantity
system

make

type

capacity (min./max.)
static head
manometric head
rated speed (min./max.)
materials:

- rotor

- stator

- shaft

- suction casing
- base frame

life time bearings (L, according
to ISO)

lubrication

shaft seal, medium exposed:

- principle

- make

- type

provisions

2241 Drive unit

principle

make

type

rated power

power consumption at duty point
power supply

WNN NINMN

kW

rpm
A
A

h

I/h

rpm

kW
kW

V/Hz -

V/Hz :

87

SS AISI 316
SS AISI 316

motor reductor

3x400/50

by the selection one have to prevent that the
modelled polymer chains will be destroyed

direct

> 100,000

F

IP68

supporting points en fastening materials to fix the
mixers on the chambers

2
rotary, self-priming, eccentric screw pump (mono

type)

1200 - 4000
4

40

(<300)

SS 1.4301
Viton
SS

cast iron GG25
carbon steel

> 100,000
grease (for lifetime)

double mechanical seal, dry

pressure relief valve including pipework between
pressure- and suction side of the pump

E-motor reduction gear

3x400/50
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speed control
rated speed:

- min. capacity rpm

- max. capacity rpm

frequency at min. capacity Hz

frequency at max. capacity Hz

coupling

starting method

starting current A

rated current A

operation

life time bearings (Lo, according

to ISO) h

lubrication

insulation class

protection class

protective devices

provisions

weight kg
22.5  Pipework including fittings

22.5.1 Main data

material pipework

material wall-pieces
connections

design requirements
coating

scope of delivery

22.5.2 Suction pipe pump

route

diameter
fittings

mm

22.5.3 Discharge pipe pump

route

diameter
fittings

mm
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frequency converter

(£300)

(= 18)

(£75)
flexible / all metal
frequency converter

intermittent

> 100,000

oil bath

F

IP55

thermistors in the stator windings
oil fill plug

-breather

-level indication

-magnetic oil drain plug

-indoors PVC

-outdoors hot-dip galvanized steel

cast iron

flanges

as prescribed in the general specifications

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

from the two connections of the storage-ripening
tank up to and including the connection with the
pumps

DN25

-ball valves

electrically actuated valves (2x)

-flush connection with Storz coupling

all necessary fit- and reducing pipework

from the connection pump up to and including the
connection with the dosing point in the excess
sludge pipe

DN25

flush connection with Storz coupling
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22531 Dilution water

purpose
connections

dilution water:
pipework including fittings

22.6  Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:
- dimensions mm
- material
22.7 Electrical installation

components

location cabinet

protection class / enclosure rating
process control

operating

visualisation

interface with central panel

89

- pressure gauge including separat membrane
and valve

- check valve

- ball valves

- static mixer

- electro magnetic flow meter

- wall-pieces

- all necessary fit and reducing pipework

to dilute the prepared polymer with utility water
after the dosing pump

- discharge pipe polymer pump

utility water pipe

at the unit the next fittings and pipework shall be
installed on a plastic plate

handvalves (2x)

pressure reducing valve

pressure gauge including valve

solenoid

- flow meter

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

minimum M12
stainless steel AISI 316

-1 local cabinet

- connecting cables and cable ducts from
terminals of junction box and cabinet to all
electrical equipment

- earthing

nearby the unit including mounting constructions

IP 65

full automatic operation with a PLC

via a MMI unit with function keys or a touch panel

via MMI, four lines and 80 characters, or a touch

panel with graphical display

via hardware wiring

-0 failure function

-1 remote — local

-2 analogue instrument signals

Ny 200 NN N
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also see Process Control Narrative.
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-3 release to operate

23 Coarse bubbles diffusers - sludge treatment

23.1 General

function

drawing numbers

quantity

location/position

medium :

- type

- temperature min./max.
- density

average humidity

sludge basin data:

- volume

- width

- length

- water level

- elevation bottom

scope of supply

23.2 ~ Main data
make

make type
type

total air flow for all basins
total air flow for each oxic zone
submergence

m’/h
m’/h

m

total Oxygen Capacity required kgO,/h

oxygen transfer SOTE

WNN NINMN

% pre m depth

The thickened sludge will be aerated for further
stabilization by means of coarse bubbles
submerged in the sludge basin.
373-20-03-001;373-12-00-011

1

submerged in the compartments of the sludge basin

ambient air, compressed by blowers
10 - 33

1.20

approx. 85

300
see drawing
see drawing
see drawing
see drawing

-aeration domes or tube diffusors
-drop pipes from above water level
- expansion coupling for each drop pipe
-manifolds
-distribution pipes (headers)
-supporting brackets
-condensate collection pipe/moisture purge system
-all parts required for on site erection,
ready for operation including couplings and
flanges
-additional requirements as described
- 2D & 3D drawings in DWG

SANITAIRE/ SSI/ INVENT/ GRUNDFOS/
Ekoton

coarse bubble aeration membranes (domes) ) or
tube diffusors
(according to process design)

5 max.
40(SOR according to process design)
>6
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23.3  Aeration domes
principle
system

aeration domes:
technology
dimensions (Dia.)
specific air flow/dome

inch
Nm®/h

quantity:

sections

number of aeration domes
materials:

membrane / tube diffusors
diffuser manifold

air header pipe

drop legs

Air piping will reach the head of the sludge basin.

coarse bubble aeration
The aeration area in the sludge basin is divided in 2
zones at least.

membrane diffusers or tube diffusors

uptoS

the flow rate per diffuser shall be no greater than
the 50% mark of the diffusers standard flow rate
range, as published in the manufactures
specification

EPDM/ PE
PVC SCH.10
PVC sdr.26
SS316 SCH.5

The proposal shall include PVC air piping for each

grid, from the air header into the basin, including all horizontal and vertical supports required.

23.4

thread type
steel structures:

Fastening and support mate

stainless steel and aluminum structures

anchor bolts and anchor rails:
dimensions
material

mm

piping support

manufacturer
classification

vibration control
expansion compensation

type

material metallic parts
material rubber
Single manufacturer

rials

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

stainless steel AISI 316

pre-fabricated piping support system to be applied
in accordance to piping drawings and standard
details of the Employer design

Mupro / Unistrut or equal

light duty small diameter chemical pipes

required

required, the manufacturer will provide a full
analysis of fixed points and sliding supports prior
to execution

metallic clamps U-bolt or 2 pieces shells, single
bossed

stainless steel AISI 316

EPDM

all the material supplied to the project is to be from
single supplier and specific series to ensure
similarity and uniformity of parts
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23.5 Performance guarantee

92

The installation is to be guaranteed by the contractor and the equipment vendor for the required
performance of Reaching the oxygenation capacity in maximal conditions

24Aeration blower - sludge treatment

24.1 General

function

drawing numbers

quantity
location/position
medium :
- type
- temperature min./max. °C
- density kg/m’:
average humidity % :
site conditions:
- location
- ambient temperature min/max. °C
- humidity %
- site elevation m
scope of supply

24.2. Main data
make
type :
discharge pressure H,OM
air flow Nm3/h

The thickened sludge will be aerated to achieve
partial stabilization and reduce odor problem.
373-20-08-00;373-12-00-017

2

indoors

ambient air
5-30

1.20
approx. 85

indoors

5-40

approx. 85

~233.27 m above sea level

-blowers

-drives

- piping, fittings , valves and instrumentation

- machine framework

- acoustic enclosure for noise reduction

- enclosure ventilation

- all parts required for on site erection, ready
for operation, including lubricant

- additional requirements as described

- pipework including fittings

- 2D & 3D drawings in DWG

AERZEN/
ROBUSCHI

GARDNER-DENVER/  ROOTS/

27
1900

The heads have been determined on the basis of for as concerned the alignment of pipe-lines, the
length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients etc. These

values are just meant as information.

The Bidder has to determine the final design. With this he has to determine the final and definitive

heads and if necessary to change these data.
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compressed air discharge
capacity each compressor Nm’/h

max discharge temperature °C
test certificate

general design requirements:
compressor cooling system
enclosure ventilation

intake filter:

filter class
instrumentation

performance requirements:

compressed air quality

operation

noise production dB(A)

24.3 Blower

24.3.1 General

principle

speed

rpm

lubrication system

zero load starting arrangement
filter class intake filter
instrumentation (specify if applied)
materials:

casing

rotors

machine frame

lifting eyes

bolts / nuts

panels

noise adsorption materials

provisions:

air intake filter with dP-indication
discharge silencer

non return valve in the discharge
pressure gauge

pressure relief valve

flexible connections

pressure switch

93

flexible connection
900

:TBD by the diffusers vendor
factory performance test

air cooled
air intake grate and electric powered exhaust fan
with exhaust grate

pressure difference indication

oil free
continuous
< 75

lobe blower

cast iron GG-25

C45N

carbon steel

SS

A4

aluminium or steel sheet

temperature indicator and temperature switch

automatic zero-load valve
anchor bolts/shock absorbers

weight kg

24.3.2 Drive unit

system

electric motor directly coupled to the blower

Ny 200 NN N
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electric motor:
make

make type
type :
rated power kW
max. power consumption at duty point kW :
power supply V/Hz :
rated speed rpm
starting method by

speed control

rated current

life time bearings (Lo, according
to ISO)

insulation class

protection class

protective devices

terminal box protection class
terminal box

weight

A

h

kg

24.3.3 Machine framework

structure
material
suspension

244  Pipework including fittings

24.4.1 Main data

material pipework
material wall-pieces
connections

design requirements
scope of delivery

24.4.2 Discharge pipe blower

route

quantity
diameter
fittings

mm

24.4.3 Air actuated valve

quantity
valve type

make

squirrel cage

3x400/50

frequency converter
frequency converter

> 100,000

F (temperature rise as for class B)
IP 55

thermistors in the stator windings
IP 55

metal, gland with screw thread

stiff construction of steel profiles
carbon steel
vibration absorbers

stainless steel AISI 304

cast iron

flanges

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

from the connection of the compressors up to and
including the connection at the main discharge
pipework

3

DN250

- butterfly valves

- necessary fit- and reducing pipework

1
butterfly

Ny 200 NN N
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materials:

- house

- disc

drive unit:

- make

- type

- rated power kW

- power supply V/Hz :

- provisions

24.5  Acoustic enclosure

principle

noise reduction dB(A)

panel material

3x400/50
open and close contact
-overload contact and klixon

metal panels with noise absorbing material
on the inside
panels shall be dismountable for servicing

(according to the Israeli laws about noise
reduction)

the acoustic enclosure has to be equipped with a forced ventilation in order to avoid unacceptable

temperature raise.
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27 Digested sludge pump

271 General

function

drawing numbers
quantity

scope of supply :
- pump
- drive unit
- base frames

. digested sludge will be

transported to the
sludge dewatering unit by the digested sludge
pumps

: 373-20-03-001;373-12-00-011
1+

- all parts required for on site erection, ready for operation, including lubricants

- additional requirements as described
- pipework include fittings

- 2D & 3D drawings in DWG
27.2  Pump

system
make
type
capacity m3/h
static head m
manometric head m
rated speed rpm
rotor shape
drive
life time bearings (Lo, according to ISO) h
coupling

shaft seal, medium exposed
flanges

materials:

- housing

- Stator

- rotors

- rotor shafts
- base frame

. rotary displacement pump, type mono
: Netsch / Mono / Seepex/ Allweiler
05

16

(< 250)

: eccentric screw

: 100,000
: rugged pin-type universal joint with gas and

liquid tight protection by cover sleeve with
clamping bands

: double mechanical seal (dry)
: to DIN standards, PN 10

: Cast iron GG25
: Perbunan

:SS 1.4031

1SS

: St-37-2
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27.3 Drive unit

principle : E-motor reduction gear, block design, flanged
to the pump

make

type

rated power kW

power consumption at max. capacity kW

power supply V/Hz : 3x400/50

speed control . frequency converter for one unit and no speed

control for second unit
rated speed
min. capacity rpm
nom. capacity rpm
max capacity rpm
Frequency at min. capacity (>20Hz)
Frequency at max. capacity (>75 Hz)

starting method : frequency converter

rated current A :

operation : intermittent

life time bearings (Lo, according to ISO) h : 100,000

lubrication : oil bath

insulation class . F

protection class . IP5S5

protective device : thermal switches incorporated in the stator
windings

Ny 200 NN N
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28 Sludge dewatering unit

28.1 General

function

drawing numbers
tag number
location/position

medium :
- type

- temperature min./max.

- pH

- dry solids content
- density

- Inorganic fraction

scope of supply:

- centrifuges

- drive units

- control system

°C

%

kg/m’

- discharge funnels for centrate and cake

- casing

98

sludge treatment is featured with
centrifuges for dewatering the digested
sludge. For dewatering of the sludge poly-
electrolyte will be dosed. The unit will be
installed indoors.

373-20-08-001;373-12-00-012
S-1201; quantity : 1
indoor

aerobic, digested sludge with added poly
electrolyte

10-33

6-8

25-4.0

1100

25-26

- support frame / platform / hand railings/ access ladder
- all parts required for on site erection, ready for operation, including lubricants
- additional requirements as described

- 2D & 3D drawings in DWG

The Contractor is requested to complete the following specifications with the data of the equipment

proposed by him.

28.2  Centrifuge

make

type

capacity without PE-dosing:
minimum

average

maximum

capacity with PE-dosing:
minimum

average

maximum

dry solids content on inlet
dry solids content on outlet
average dry solids load
diameter bowl

length bowl

rated speed bowl

WNN NINMN

m’/h

m’/h

Andritz/ Alfa Laval/ Westfalia/ Pieralisi

2.5-4.0
222
160
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differential speed bowl / conveyor
speed control

lifetime bowl

lifetime conveyor

casing

bearings

lifetime bearings (Lo, according
to ISO)

lubrication

shaft seal, medium exposed:

- principle

- make

- type

provisions

materials:
- centrifuge bowl

- conveyor
- conveyor flights

- discharge funnel
- cover

- support frame / platform / ladder

28.3  Lubrication

purpose
principal

make

type

capacity oil tank

28.4  Drive unit
principle

electric motor

make

type

rated power

max. power consumption
power supply

rated speed

starting method

rated current

operation

life time bearings (Lo, according
to ISO)

lubrication

WNN NINMN

kW
kW

V/Hz -

rpm

99

VFD
(=240,000)
(=2 20,000)
- Side/upper/frontal part removable
- lower part with discharge funnels for centrate
and sludge cake
ball- and/or roller bearings

> 100,000
oil

double mechanical seal, dry

-vibration monitor / switch
-in- and outlet compensators
-vibration dampers

stainless steel AISI* 304, with welded strips of
hard-wearing metal

stainless steel AISI 304

coating of tungsten carbide alloy or tungsten
carbide tiles

stainless steel AISI 304

stainless steel AISI 316

:St 37-2, hot dip galvanised grating

oil pressure lubrication of the main bearings
electrical driven oil pump and tank (compact unit)

E-motor

squirrel cage

3x 400/ 50
(< 1500)
VFD

continuous

> 100,000
grease (for lifetime)

Ny 200 NN N
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insulation class
protection class
protective devices

coupling

fluid coupling:

make

type

slip %
provisions

V-belts:
make

type
number
provisions

weight kg

28.5  Fastening materials

thread type

steel structures:

- outdoor and/or exposed to sewage
related liquids and/or waste

- indoor and dry conditions
structures

anchor bolts and anchor rail:

- dimensions mm
- material

standard equipment and components

28.6  Acoustic properties

100

F (temperature rise as for class B)

IP55

thermal switches incorporated in the stator
windings

-oil fill plug

-breather

-level indication
-magnetic oil drain plug

-protection cover
-stretching device

metric

-bolts and nuts A4 (SS AISI 316) for

sizes up to and including M 16
-hot dip galvanised for sizes above M 16
-washers all sizes stainless steel AISI 316
electro-zinced stainless steel and aluminium
bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions use insulators

minimum M12
stainless steel AISI 316
manufacturers standard

The sound level of the centrifuge unit shall be limited in such a way that the sound pressure measured
at 1 mdistance from the contour of the unit does not exceed 85 dB (A) when in operation on full load

conditions.

28.7  Warranty conditions

The grade of dewatering showing the percentage of weight of dry solids at the outflow of the
centrifuge in relation with the consumption of specific active polymer from 3 up to 12 g/kg dry solids
at a feeding capacity of digested aerobic sludge of respectively 5 m’/h per unit.

The grade of separation of dry solids has to be guaranteed min. 95% for dewatering.
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The power consumption of the centrifuge in relation with the capacities.

28.8  Electrical equipment
Included in the supply is the complete electrical system for the automatic operation of the centrifuges,

including all needed protective devices and controls for the centrifuge and the active polymer dosing,
built together in centrifuge panels fixed to the centrifuge/ wall or on a specific support.
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29Dewatered sludge conveyor

29.1 General

function

drawing numbers

quantity
make

medium:

- type

- temperature min./max.
- density

- dry solids

- pH

scope of supply

29.2 Main data

principle

design requirements

WNN NINMN

°C
kg/m’ :
% :

102

Dewatered sludge of dewatering unit is
transported by a screw conveyor to
container. The unit will be installed
indoors with the dewatering unit

373-20-08-001;373-12-00-012

1

ANDRITZ, SIEMENS, ECOMACCHINA;, ALFA
LAVAL, WESTFALIA, PIERALISI

dewatered sludge

5-30
1150
> 18
6-8

-hopper
-screw conveyor

-drive

-inlet trough

discharge chute

all supports and supporting steel structure
fastening materials, anchor bolts, anchor
rails

lubricants and all parts required for erection

-additional requirements as described
- 2D & 3D drawings in DWG

shaft-less screws motor driven at the inlet or
outlet end for the conveyor (vendors
standard)

electric slide-valves for the distribution
screw conveyor outlets

the discharge chutes and troughs are to be
lined with exchangeable wear resistant
lining

the screw conveyor system must be spill
proof

the screw conveyors are to be driven by a
motor-reduction gear

the screw conveyors must be provided with
removable inspection hatches at the inlet
troughs and discharge chutes

the whole system will be equipped with
automatic valves operated by manual
selection in the dewatering control cabinet

Ny 200 NN N
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- the system shall allow spilling the sludge in
2 spill points in the container

29.3  Screw conveyor sludge and feeder hopper

quantity
make

make type

type

capacity

SCrew:

- length

- diameter

- pitch

- plate thickness
- material

screw trough:

- structure

- length

- width

- sheet thickness
- sheet material

- lining thickness
- lining material
- cover

hopper:
- main data

- material

dimensions:
- height
- width

29.3.1 Drive unit

system
make
speed

kg/h

rpm

life time bearings (Lo, accordingto ISO) h

lubrication
accessories

WNN NINMN

same as dewatering sludge unit, or
specified and approved by dewatering
sludge unit vendor

shaft less screw conveyor
TBD by the centrifuge vendor

(>200)

carbon steel S355

forced metal sheet, welded

- SS AISI 316
- polished, to prevent caking

the trough shall be carried out with a removable
cover plate.

the screw conveyor will be equipped with a hopper
which is connected with the discharge side of the
centrifuge. The connection with the press shall be
entirely

enclosed.

SS AISI 316

motor- reduction gear
Flender / Sew or equal

> 50,000

oil

- level indication
- fill opening

Ny 200 NN N
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electric motor:

make

make type

type

speed rpm
rated power kw
power supply V,Hz :
starting method :
starting current (direct on line) A
rated current A
operation

insulation class
protection class
29.4  Fastening materials

thread type
steel structures:

stainless steel and aluminum structures
anchor bolts and anchor rails:

- dimensions mm
- material

104

- breather

- shear pin with breakage detection (normally
closed contact, rated at 2 Amps, 230 VAC, for
remote alarm activation)

squirrel cage

3 x 400, 50

continuous
F (temperature rise acc. B)
IP 55

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

minimum M12
stainless steel AISI 316

Ny 200 NN N
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30PE preparation unit for sludge dewatering

30.1 General

function:

drawing numbers

medium :

concentrated PE

- type

- activity

prepared PE

- type

- activity in preparation tank
- activity after static mixer

site conditions:
- location

- ambient temperature min./max.

- humidity
- site elevation

scope of supply

30.2 Main data

make

type

capacity concentrated PE:
prepared  first concentration
water for preparation

capacity water for preparation
capacity water for dilution

capacity prepared PE:
- max.
- min.

%

%

°C
%

kg/h
%

m’/h
m’/h

I/h
/h

30.3  PE-Preparation unit

WNN NINMN

To increase  sludge removal efficiency
polyelectrolyte will be dosed to dewatering unit
The unit shall be supplied by the sludge dewatering
unit supplier

373-12-00-014;373-20-08-001

poly-electrolyte; powder
100

poly-electrolyte; liquid
0.3
0.1-0.2

indoors
5-35
approx. 85

- PE-preparation  unit
storage and dosing

- PE-dosing pump

- electrical installation

- all parts required for on site erection, ready
for operation, including lubricant

-additional requirements as described

-pipework including fittings

- pipework including fittings for utility water

- 2D & 3D drawings in DWG

including powder

3.6-14.4

0.3

utility water
5.0

4,000
1,200
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30.3.1 Main data

principle

quantity
scope of supply

30.3.2 Powder storage bunker

quantity
position
purpose :
parts -

30.3.2.1 Fill connection

purpose

material

30.3.2.2 Powder storage bunker

volume m
construction

connections
material
additional components

106

to transport powder PE from the bulk sack and to
dose and prepare with utility water and to transport
to a two chamber batch tank.

1

-powder storage bunker

SCrew conveyor

preparation- and dosing unit

pipework and fittings

1

to storage the powder PE

fill connection

accessory for transport the powder

from the sack to the preparation/dosing unit with
clean (dust free) and safe method

vibrator

dosing screw conveyor

dust free transfer of polymer from bulk sack to
storage bunker
steel, coated

1

plate material with stiffening beams and facilities
to avoid arching

flexible at the screw conveyor

steel, coated

- a knife valve

- a vibrator

30.3.2.3 Hoisting constructie big-bag

purpose

make

- power kW:

- power supply V/Hz:
- make :

- type

level measurement
heating element

to hoist and to keep the bulk sack above the
preparation- and dosing unit

Ny 200 NN N
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30.3.2.4 Dosing screw conveyor

quantity
purpose

make

type

capacity

length of screw
drive:

-system

-rated power
-power supply
-rated speed

-starting method

-rated current

-life time bearings (Lo, according
to ISO)

-insulation class

-protection class

30.3.3

quantity

purpose
parts

30.3.3.1 Mixing device

purpose
connections

preparation water:
pipework including fittings

30.3.3.2 Switching device

purpose

WNN NINMN

kg/h

kW

Irpm

A

h

Preparation- and dosing unit

V/Hz :

107

1
to dose the polymer from the storage bunker into
mixing device

20

variable motor reductor

3x400/50

(continuously variable by hand with position
indicator)

direct

= 100,000
F
P67

1

to prepare and storage the polymer
-mixing device

switching device

storage- and ripening tank

mixers

to mix the powder PE with utility water
- dry polymer from dosing screw conveyor
utility water pipe

at the unit the next fittings and pipework shall be
installed on a plastic plate

handvalves (2x)

pressure reducing valve

pressure gauge including valve

solenoid

electro magnetic flow meter

to fill the two chambers of the unit one after the
other
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material
-rated power
-power supply

30.3.3.3

quantity

construction

volume:

- chamber one (net)

- chamber two (net)
dimensions:

LxWxD

material

make

provisions each chamber

30.3.34 Mixers

quantity
position
purpose
medium

make

type

shape of blades
diameter

shaft thickness
bearings

life time bearings (L, according
to ISO)
material:

- shaft

- blades

drive:

-system

-rated power
-power supply
-rated speed

-starting method

-starting current (direct on line)
-rated current

-life time bearings (Lo, according
to ISO)

-insulation class

WNN NINMN

kW

Storage- and ripening tank

kW
rpm
A
A

h

V/Hz -

V/Hz -

108

plastic

1 (two chambers)
as closed chamber reservoirs

1
1

plastic, PP

-connection from mixing device

discharge flange-connection

overfill flange-connection and pipework ending
about 10 cm above the floor

bleed flange-connection

flush flange-connection with valve and coupling

flange connection for level measurement

levelling plate

2

in each chamber, vertical

to keep the polymer solution homogeneous
polymer solution of 0.3 %

ball- or roller bearing
> 100,000

SS AISI 316
SS AISI 316

motor reductor

3x400/50

by the selection one have to prevent that the
modelled polymer chains will be destroyed

direct

= 100,000
F
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-protection class
-provisions

304  Polymer dosing pump

quantity
system

make

type

capacity (min./max.)
static head
manometric head
rated speed (min./max.)
materials:

- rotor

- stator

- shaft

- suction casing
- base frame

life time bearings (Lo, according
to ISO)

lubrication

shaft seal, medium exposed:

- principle

- make

- type

provisions

30.4.1 Drive unit

principle

make

type

rated power

power consumption at duty point
power supply

speed control

rated speed:

- min. capacity

- max. capacity
frequency at min. capacity
frequency at max. capacity
coupling

starting method

rated current

operation

life time bearings (Lo, according
to ISO)

lubrication

insulation class

protection class

WNN NINMN

I/h

Irpm

kW
kW

V/Hz -

rpm
rpm
Hz
Hz
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IP68

supporting points en fastening materials to fix the

mixers on the chambers

2

rotary, self-priming, eccentric screw pump (mono

type)

TBD by the centrifuge vendor

1200 - 4000
4

40

(<300)

SS 1.4301
Viton

SS

cast iron GG25
carbon steel

> 100,000
grease (for lifetime)

double mechanical seal, dry

pressure relief valve including pipework between

pressure- and suction side of the pump

E-motor reduction gear

3x400/50
frequency converter

(£300)

(= 18)

(£75)
flexible / all metal
frequency converter

intermittent

> 100,000
oil bath

F

IP55
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protective devices

provisions
weight kg

30.5  Pipework including fittings
30.5.1 Main data

material pipework

material wall-pieces
connections

design requirements
coating

scope of delivery

30.5.2 Suction pipe pump

route

diameter
fittings

mm

30.5.3 Discharge pipe pump

route

diameter
fittings

mm

30.5.3.1 Dilution water

purpose

connections

thermistors in the stator windings
- oil fill plug

-breather

-level indication

-magnetic oil drain plug

-indoors PVC

-outdoors hot-dip galvanized steel

cast iron

flanges

as prescribed in the general specifications

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

from the two connections of the storage-ripening
tank up to and including the connection with the
pumps

DN25

-ball valves

- electrically actuated valves (2x)

-flush connection with Storz coupling

- all necessary fit- and reducing pipework

from the connection pump up to and including the

connection with the dosing point in the excess

sludge pipe

DN25

- flush connection with Storz coupling

- pressure gauge including separat membrane
and valve

- check valve

- ball valves

- static mixer

- electro magnetic flow meter

- wall-pieces

- all necessary fit and reducing pipework

to dilute the prepared polymer with utility water
after the dosing pump

- discharge pipe polymer pump

utility water pipe
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dilution water:
pipework including fittings : at the unit the next fittings and pipework shall be
installed on a plastic plate
- handvalves (2x)
- pressure reducing valve
- pressure gauge including valve

- solenoid
- flow meter
30.6  Fastening materials
thread type : metric
steel structures: : bolts, nuts and washers A4 (stainless steel AISI
316)
stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used
anchor bolts and anchor rails:
- dimensions mm minimum M12
- material : stainless steel AISI 316
30.7  Electrical installation
components : -1 local cabinet

- connecting cables and cable ducts from
terminals of junction box and cabinet to all
electrical equipment

- earthing
location cabinet f nearby the unit including mounting constructions
protection class / enclosure rating : IP 65
process control : full automatic operation with a PLC
operating : via a MMI unit with function keys or a touch panel
visualisation : via MMI, four lines and 80 characters, or a touch
panel with graphical display
interface with central panel : via hardware wiring

-4 failure function
-5 remote — local
-6 analogue instrument signals
-7 release to operate
also see Process Control Narrative.

31Air treatment unit (AC) for Pretreatment

31.1 General

function The work specified shall include designing,
furnishing and installing all equipment and
materials necessary to provide the Owner
with completely operational Odor Control
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Systems. Each system shall be a completely
packaged, physical absorption/adsorption
system. The Manufacturer shall be
responsible for providing a complete Odor
Control System that shall include, but not be
limited to: FRP wvessel, nozzles, inorganic
treatment media, moisture controls, nutrient
supply system, air supply fan, ducting, and all
necessary accessories

The system shall collect and treat polluted
air from the pre treatment and the EQ tank.

drawing numbers

tag number OD-1501
medium:

type polluted air
temperature min./max. °Cc 10-30
humidity % 70 -100
site conditions:

location indoors
ambient temperature min./max. °c  5-35
Humidity % approx. 85
site elevation m  approx. 230
scope of supply - exhaust fan

- activated coal filter

- secondary effluent supply

- percolate discharge

- valves

- all parts required for on site erection,
ready for operation

- additional requirements as described

- pipework including fittings

- Drawings of system showing assemblies,

arrangements, piping, electrical, mounting

details, equipment outline dimensions, fitting

size and location, motor data, operating

weights of all equipment and sufficient

information to allow the ENGINEER to

check clearances, connections, and

conformance with the specifications.

make SIEMENS, BIOREM, R.N. ZRIMA, CSO,
EVOQUA, BIOAIR

Comment: the system may be suggested as combined unit with the sludge air treatment unit. In that
case the pipework between both zones will be a part of the supplier offer.

31.2  Quality assurance
Manufacturer:
- The unit shall be package supply by expert vendor with at least 5 previous installations of
similar design and equipment. in addition, vendor shell have a local certified

representative/supplier in Israel.
- Moreover, vendor will supply a full warranty regarding the air treatment process and control
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Inspection and Testing Requirements:

Upon completion of the installation, each piece of equipment and each system shall be tested for
satisfactory operation without excessive noise, vibration, overheating, etc. Compliance shall be based on
the equipment manufacturer's specifications and all applicable costs and standards. All equipment must
be adjusted and checked for misalignment, clearances, supports, and adherence to safety standards.

The Manufacturer shall be responsible for the successful startup and testing of each odor control facility.
The Manufacturer shall provide all necessary facilities, manpower, tools, instrumentation, and laboratory
testing services required during this phase of the work.

31.3  Performance

The odor control system shall demonstrate following performance

inlet outlet
1-10 ppm H,S 0.1 ppm H2S
Greater than 10 ppm H2S 1.0% of inlet

31.4  Ventilator

make

make type

type centrifugal ventilator
Capacity m’/h 1500

Quantity 2x100%

head Pa  to be design be vendor

The heads have been determined on the basis of for as concerned the alignment of pipe-lines,
the length of pipe-lines, pipe-diameter, accessories, wall roughness and friction coefficients
etc. These values are just meant as information.

The Bidder has to determine the final design.

With this he has to determine the final and definitive heads and if necessary to change these
data.

drive type e-motor / V-belt drive
electric motor:

make

type squirrel cage
rated power kW

power consumption kW

power supply V/Hz  3x400/50
speed rpm

starting method VFD

rated current A

operation continuous
life time bearings (Lo, according to ISO) h > 50,000
lubrication

insulation class F

protection class IP55

weight kg
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waterproof coverbox

The ventilator including the electrical motor must be protected by a noise reducing and waterproof
coverbox. The coverbox must be made of four easily removable plates for maintenance. The noise
load is not allowed to exceed 70 d(BA) in a circle of 1 meter around the ventilator.

31.5  Pipework including fittings

315.1 Main data

material pipework HDPE

material wall-pieces HDPE

connections flanges

design requirements as prescribed in the general specifications

scope of delivery in accordance with the P&ID’s and the
drawings. Further like the under mentioned
specifications.

31.5.2 Suction pipe ventilator

route from miscellaneous exhausting points up to
and including - the connection with the
ventilator

exhausting points -pre treatment unit

diameter mm accordance with the P&ID’s

fittings - check valves

- butterfly valves
- measuring points
- all necessary fit- and reducing

pipework
31.5.3  Discharge pipe ventilator
route from the connection ventilator up to and
including the connection with the filter
diameter mm TBD by vendor
fittings - pressure gage including valve
- all necessary fit- and reducing
pipework

31.6  Activated carbon filter

make SIEMENS, BIOREM, R.N. ZRIMA, CSO,
EVOQUA, BIOAIR, ENVIROGEN

Media type The carbon media shall be activated
pelletized bituminous base, vapor-phase type
High capacity carbon media, the media shall
be of a type that provides H2S odor control
without causing an acute acidic environment.

When spent
The media shall have the following physical and chemical properties:
Apparent density, Min. density gricc 0.40
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Ball pan hardness number, min. 95

Mean particle diameter, min. mm 2.8

Butane activity min. weight % 26

Min. H2S breakthrough capacity 0.3

gH2S\ccCarbon

height of the filter pack m TBD BY VENDOR
composition of the filter pack TBD BY VENDOR

total filter unit height m TBD BY VENDOR
diameter mm

max. load m’/(m.h)

EBRT  (Residence time) sec >=3

capacity of air (inlet) m’/h 1500

Concentration mg\lit 20

configuration vertical

protection synthetic film against weather influences
accessories - air inlet connection

- drain connection

- measure points

- sprinkle installation

- sprinkler connections

- inspection/fill opening with blind
flange and breather

- cover (passable)

- cage ladder including handrail at the
top of tank

- foundation ring

31.7  Fastening materials

thread type metric

steel structures: bolts, nuts and washers A4 (stainless steel
AISI 316)

stainless steel and aluminum structures - bolts, nuts and washers stainless steel AISI
316, for aluminium constructions insulators
shall be used

anchor bolts and anchor rail:

dimensions minimum M12

mm

material stainless steel AISI 316

32Air treatment unit for Sludge treatment

32.1 General

function The odor control system shall remove
hydrogen sulfide, organic reduced sulfur
compounds (RSCs) and other odorous
compounds from the foul air stream using a
Biotrickling Filter operating in a counter-
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current fashion. Prior to discharge to
atmosphere, the treated airstream shall be
further polished. Co-current systems shall not

be allowed

drawing numbers

tag number OD-1502

quantity

medium:

type polluted air

temperature min./max. °Cc 10-30

humidity % 70-100

site conditions:

location indoors

ambient temperature min./max. °c  5-35

Humidity %  approx. 85

site elevation m  approx. 230

scope of supply - ventilators
- biortickling reactor
- carbon polishing filter
- secondary effluent supply
- percolate discharge
- all parts required for on site erection,

ready for operation

- additional requirements as described
- pipework including fittings
- Drawings of system showing assemblies,
arrangements, piping, electrical, mounting
details, equipment outline dimensions, fitting
size and location, motor data, operating
weights of all equipment and sufficient
information to allow the ENGINEER to
check clearances, connections, and
conformance with the specifications
- 2D & 3D drawings in DWG

make SIEMENS, BIOREM, R.N. ZRIMA, CSO,

EVOQUA, BIOAIR, ENVIROGEN

Comment: the system may be suggested as combined unit with the sludge air treatment unit. In that
case the pipework between both zones will be a part of the supplier offer.
32.2  Quality assurance
Manufacturer:
- The unit shall be package supply by expert vendor with at least 5 previous installations of
similar design and equipment. in addition, vendor shell have a local -certified

representative/supplier in Israel.
- Moreover, vendor will supply a full warranty regarding the air treatment process and control
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Inspection and Testing Requirements:

Upon completion of the installation, each piece of equipment and each system shall be tested for
satisfactory operation without excessive noise, vibration, overheating, etc. Compliance shall be based on
the equipment manufacturer's specifications and all applicable costs and standards. All equipment must
be adjusted and checked for misalignment, clearances, supports, and adherence to safety standards.

The Manufacturer shall be responsible for the successful startup and testing of each odor control facility.
The Manufacturer shall provide all necessary facilities, manpower, tools, instrumentation, and laboratory

testing services required during this phase of the work.

32.3  Performance

The odor control system shall demonstrate following performance

inlet
1-10 ppm H,S
Greater than 10 ppm H2S

32.4  Ventilator

make

make type

type

Capacity m’/h
Quantity

head Pa
drive type

electric motor:

make

type

rated power kW
power consumption kW
power supply V/Hz
speed rpm
starting method

rated current A
operation

life time bearings (Lo, according to ISO) h
lubrication

insulation class

protection class

weight kg

waterproof coverbox

The ventilator including the electrical motor must be protected by a noise reducing and waterproof
coverbox. The coverbox must be made of four easily removable plates for maintenance. The noise

outlet
0.1 ppm H2S
1.0% of inlet

centrifugal ventilator
2500

2x100%

to be design be vendor
e-motor / V-belt drive

squirrel cage

3x400/50
VFD

continuous
> 50,000

F
IP55

load is not allowed to exceed 70 d(BA) in a circle of 1 meter around the ventilator.
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32.5  Pipework including fittings

325.1 Main data

material pipework
material wall-pieces
connections

design requirements
scope of delivery

32.5.2
route

Suction pipe ventilator

exhausting points

diameter mm
fittings

32.5.3
route

Discharge pipe ventilator

diameter mm
fittings

HDPE

HDPE

flanges

as prescribed in the general specifications

in accordance with the P&ID’s and the
drawings. Further like the under mentioned
specifications.

from miscellaneous exhausting points up to
and including the connection with - the
ventilator

-all headwork’s components

-sludge thickening unit

-sludge dewatering unit

accordance with the P&ID’s

- check valves

- butterfly valves

- measuring points

- all necessary fit- and reducing
pipework

from the connection ventilator up to and
including the connection with the bioreactor
TBD by vendor

- pressure gauge including valve

- all necessary fit- and reducing
pipework

32.6.. Multi stage biological absorption\adsorption system

make

type

Process description

SIEMENS, BIOREM, R.N. ZRIMA, CSO,
EVOQUA, BIOAIR, ENVIROGEN

Biotrickling reactor flowed by activated
carbon polishing

The foul air shall enter the system at the
bottom of each reactor and flow upward
through each of the media layers. The media
bed shall be intermittently irrigated from
above using suitable reclaimed plant effluent
or potable water, and a sump shall be
provided to collect the drain water at the
bottom of the reactor. The hydrogen sulfide
is oxidized by the autotrophic bacteria
resident on the lower media layer(s). As the
foul air passes through the upper media layer
(s), the resident heterotrophic bacteria will
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height of the filter pack m
total filter unit height m
diameter mm
max. load m’/(m>.h)
retention time sec

capacity of air m’/h
construction

protection

accessories

32.7  Filtration Media

Biotrickling stage
Type

Polishing stage
Media type

Ball pan hardness number, min.

Mean particle diameter, min. mm
Butane activity min. weight %
Min. H2S breakthrough capacity
gH2S\ccCarbon

119

oxidize other organic odorous compounds.
The airstream will then pass through the
polishing bed before being released to the
atmosphere via the exhaust stack at the top of
the reactor

TBD BY VENDOR

TBD BY VENDOR

>=20
2500

synthetic film against weather influences
- air inlet connection

- drain connection

- measure points

- sprinkle installation

- sprinkler connections

- inspection/fill opening with blind
flange and breather

- cover (passable)

- cage ladder including handrail at the
top of tank

- foundation ring

The synthetic structured media shall be high
porosity, chemically resistant, engineered
synthetic porous material. Media shall resist
compaction or swelling due to varying
moisture levels and shall not degrade when
subjected to low pH (i.e. pH<2) conditions

The carbon media shall be activated
pelletized bituminous base, vapor-phase type
High capacity carbon media, the media shall
be of a type that provides H2S odor control
without causing an acute acidic environment.
When spent

95

2.8

26

0.3

An additional delivery of the chosen media shall be supplieble within maximum 2 weeks
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32.8
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Sprinkler installation

purpose to wet the filter material

location/position indoors

quantity to be design be vendor

capacity of water I/min (the spray nozzles must cover the entire
surface of the reactor)

utility water connection DN

material hot-dip galvanized steel

construction water connection with valves, solenoid, drain,
reducer, flow meter and manometer in a
plastic compartment nearest each filter.

accessories all the necessary piping from the water
connection in the pump stations to the
sprinkler installation in the filter

32.9  Nutrient supply preparation system

purpose to wet the filter material, when no secondary
effluent is available to be connected to the
sprinkler system

location/position Next to the air treatment unit

quantity to be design be vendor

capacity of water (the spray nozzles must cover the entire

1/min surface of the filter)

accessories A.Water Flow Control: The direct reading
rotameter shall be a variable area type with a
Teflon float, EPR "O" rings, and PVC
fittings. The rotameter shall have a direct
reading scale.
B.Water Distribution System: The first
media stage shall be equipped with an
independent water distribution system. The
system shall be designed to irrigate the top of
the first media bed with complete and even
coverage via spray nozzles.
C.Nutrient  Addition: A nutrient
containment and metering system shall be
provided with the system. Nutrients supplied
as a coating to the support media shall not be
allowed.

32.10 Fastening materials

thread type metric

steel structures: bolts, nuts and washers A4 (stainless steel
AISI 316)

stainless steel and aluminum structures

anchor bolts and anchor rail:

- bolts, nuts and washers stainless steel AISI
316, for aluminium constructions insulators
shall be used

Ny 200 NN N

WNN NINMN

01/2015 3510

WXNN MNdXNN



121

dimensions minimum M12
mm
material stainless steel AISI 316

32.11 Control panel

The electrical control panel shall provide electrical control for the exhaust fan and water
irrigation system.
The panel shall have the following 1.Fan switch (ON-OFF).
components or capabilities: 2.Fan VFD
3.Push-to-test button for water valve.
4. Timer relay for on/off control of water
valve.
5.Nutrient Pump (HAND-OFF-AUTO)
The water control cabinet shall be mounted to 1.Pressure reducing valve.
the system assembly. The cabinet shall 2.Nutrient Pump.
contain the following components: 3.Irrigation solenoid valve.
4.Irrigation system pressure gauge.
Water pressure regulator, solenoid valve, and rotameter shall be provided for control of water
irrigation rates. These components shall be mounted in the water control cabinet.

33 Utility water pumps package

33.1  General

system : the utility water pumps have to deliver utility water
to various consumers. The unit shall be package
supply by expert vendor

drawing numbers : 373-12-00-007;373-20-07-001

quantity : 1+1

medium :

- type : tertiary effluent

- temperature min./max. °C 10 - 30

- pH : 6-8

- density kg/m’: 1000

site conditions:

- location : outdoors

- ambient temperature min./max. °C 5-35

- humidity % : approx. 85

- site elevation :

scope of supply : -pumps

-drives and couplings

-base frames

-electrical installation

- all parts required for on site erection, ready
for operation, including lubricants

-additional requirements as described
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332 Pump

make

type

way of disposition

design capacity of the pumps

head
pump characteristics

m3/h :

122

-pipework including fittings
- 2D & 3D drawings in DWG

GRUNDFOS, HAMENIA, FLOWSERVE,
EBARA or equal

centrifugal

horizontal/vertical

10, the actual capacity will be determined after
selecting the specific equipment for utility water
consumers.

70

the pumps have to operate separate and together
cavitation free in the whole field of operation

The capacities of the pumps as mentioned above are estimated. The Bidder has to make the final
capacity calculation based on the utility water demand of the final mechanical parts. Also he has to
considerate with one flush point on duty and 10% spare in capacity. The calculation has to be

approved by the client.

The design of the process water unit has to be according to the local design rules of drinking water.

The Bidder has to determine the final design. With this he has to determine the final and definitive

heads and if necessary to change these data.

pump demands

type of wing
lead-through

pump characteristics
minimum efficiency in
design point

axis seal

flange connections:

- suckside

- pressure side
side-parts

materials:

- pumphouse and cover
- wings

- wearring

- axis

- axis bush

- foundation frame
--connections

- coating

Coupling
system

brand/type
design

WNN NINMN

in accordance with the general specifications

to be added

mechanical seal/stop bush-seal/

frame attachments

in accordance with general specifications

flexibel

the exchange of wearing parts without
disassembling the motor and/or the pump
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333 Drive unit

principle

electric motor:

make

type

rated power kW
power consumption at max. capacity kW
power supply V/Hz :
rated speed rpm
starting method

rated current A
operation

life time bearings (Lo, acc. to ISO) h
lubrication

insulation class

protection class

number of starts per hour

base frame

weight kg

123

E-motor and flexible coupling

squirrel cage

3x400/50
(£1500)
direct

intermittent, all in single and parallel operation;

> 100,000

grease

F

IP55

the drive must be designed for 10 starts per hour
the pumps and motors are to be built together as a
pump unit on the base frame

33.4  Pipework including fittings

334.1 Main data

material pipework
material wall-pieces
connections

design requirements
coating

scope of delivery

33.4.2 Suction pipe pump

route
diameter mm
fittings

33.5  Fastening materials
thread type

steel structures:

stainless steel and aluminum structures

anchor bolts and anchor rails:
- dimensions mm

hot-dip galvanized steel

cast iron

flanges

as prescribed in the general specifications

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

from the wall-piece up to and including the
connection with the pumps

-ball valves - pressure gauge including valve
- all necessary fit- and reducing pipework

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminium constructions insulators shall be
used

minimum M12

Ny 200 NN N

WNN NINMN

01/2015 3510

WXNN MNdXNN



- material

33.6 Electrical installation

components

location cabinet

protection class / enclosure rating
process control

operating

visualisation

interface with central panel

34 Centrate Pump

34.1 General

system

medium :

- type
- temperature min./max. °C
- pH

- density kg/m”:
0 .

- dry solids %0

scope of supply

124

stainless steel AISI 316

-1 local cabinet

- connecting cables and cable ducts from
terminals of junction box and cabinet to all
electrical equipment

- earthing

nearby the unit including mounting constructions

IP 65

full automatic operation with a PLC

via a MMI unit with function keys or a touch panel

via MMI, four lines and 80 characters, or a touch

panel with graphical display

via hardware wiring

-0 failure function

-1 remote — local

-2 analogue instrument signals release to
operate

discharging wastewater from the sludge treatment
machines to the EQ tank or to the odor control
units by submersible pumps located in the in the
Centrate pumping station

wastewater
10 - 33
6-8

1050

0.1

-pumps

-drives

-duck foot bends

-guide rails - hoisting equipment

-electrical cables and support

- all parts required for on site erection, ready for
operation

-additional requirements as described

-pipework including fittings

- 2D & 3D drawings in DWG
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342 Pump

manufacturer

type

impeller

free passage

design capacity of the pump
differential head

mm

m’/h

125

:GRUNDFOS/
HYDROSTAL

FLYGT/

submersible centrifugal pump
multi/ one channel

(=0 80)

40

At least 10

HOMA/ KSB/ ABS/

pump characteristics the pumps has to operate cavitation free in the
whole range of operation
pump material should be suitable for transporting

abrasive liquids

shaft seal, sewage exposed:
principle
manufacturer

type

- mechanical seal

Minimal standards for pump material are presented below . Vendor is responsible for
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids.

materials:

- impeller cast iron GG20
- shaft SS

- casing cast iron GG20
- hoisting cable or chain SS AISI 316

- hooks SS AISI 316

- O-rings nitrile rubber

- stationary wear ring brass

- rotating wear ring SS 304

mechanical seal, inner
mechanical seal, outer

support electrical cable

guide bars

automatic discharge connection

tungsten carbide
tungsten carbide
SS316-cable and clamps
SS316

cast iron GG20

34.2.1 Drive

principle submerged electric motor, direct coupled to the
pump

electric motor:

make

type squirrel cage

rated power kW

power consumption at duty point kw

power supply V/Hz : 3x400/50

rated speed:

- min. capacity rpm

- nom. capacity rpm

- max. capacity rpm (£1500)

frequency at min. capacity Hz

frequency at max. capacity Hz

starting method frequency converter
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starting current (direct on line)
rated current

operation

life time bearings (Lo, according
to ISO)

lubrication

insulation class

protection class

protective devices

cable length
cable type
weight

> >

kg

343 Pipework including fittings

34.3.1 Main data

material pipework
material wall-pieces
connections

design requirements
coating

scope of delivery

344 Hoisting equipment
hoisting cable or chain

pump guidance bars

345 Fastening materials

thread type
steel structures:

stainless steel and aluminum structures

anchor bolts and anchor rails:
- dimensions

35 Internal sewage Pump

35.1 General

system

WNN NINMN
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continuous

> 50,000

oil bath

F

1P68

- leakage sensors for sensing the presence of
any water in the oil,temperature

15

NMPK-wire

SS316

cast iron

flanges

as prescribed in the general specifications

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

SS AISI 316 of suitable length, with eyes and
hooks to lift the pump
SS AISI 316

metric

bolts, nuts and washers A4 (stainless steel AISI
316)

bolts, nuts and washers stainless steel AISI 316,
for aluminum constructions insulators shall be
used

minimum M12
-material : stainless steel AISI 316

discharging wastewater from the internal sewage
pond to the pre treatment unit by submersible
pumps located in the in the internal sewage
pumping station
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medium :

- type
- temperature min./max. °C
- pH :
- density kg/m’:
- dry solids % :
scope of supply
35.2 Pump
manufacturer
type
impeller
free passage mm
design capacity of the pump m’/h
differential head m :

pump characteristics

shaft seal, sewage exposed:
- principle

- manufacturer

- type

127

pretreated wastewater
10-33

6-8

1050

0.1

-pumps

-drives

-duck foot bends

-guide rails - hoisting equipment

-electrical cables and support

- all parts required for on site erection, ready for
operation

-additional requirements as described

-pipework including fittings

- 2D & 3D drawings in DWG

:GRUNDFOS/ FLYGT/  HOMA/ KSB/ ABS/
HYDROSTAL

submersible centrifugal pump

multi/ one channel

(=0 80)

5

5

the pumps has to operate cavitation free in the
whole range of operation

pump material should be suitable for transporting
abrasive liquids

mechanical seal

Minimal standards for pump material are presented below . Vendor is responsible for
supplying pump Material Of Constructed (MOC) suitable for transporting abrasive liquids.

materials:

- impeller

- shaft

- casing

- hoisting cable or chain
- hooks

- O-rings

- stationary wear ring

- rotating wear ring

- mechanical seal, inner
- mechanical seal, outer
- support electrical cable
- guide bars

- automatic discharge connection

cast iron GG20
SS

cast iron GG20
SS AISI 316

SS AISI 316
nitrile rubber
brass

SS 304
tungsten carbide
tungsten carbide
SS316-cable and clamps
SS316

cast iron GG20
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35.2.1 Drive
principle

electric motor:

make

type

rated power

power consumption at duty point
power supply

rated speed:

- min. capacity

- nom. capacity

- max. capacity
frequency at min. capacity
frequency at max. capacity
starting method

starting current (direct on line)
rated current

operation

life time bearings (Lo, according
to ISO)

lubrication

insulation class

protection class

protective devices

cable length
cable type
weight

kW
kW

V/Hz :

rpm
rpm
rpm
Hz
Hz

kg

353 Pipework including fittings

35.3.1 Main data

material pipework

material wall-pieces
connections

design requirements

coating

scope of delivery

354 Hoisting equipment

hoisting cable or chain

pump guidance bars

35.5 Fastening materials

thread type

WNN NINMN
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submerged electric motor, direct coupled to the
pump

squirrel cage

3x400/50

(< 1500)

frequency converter

continuous

> 50,000

oil bath

F

1P68

- leakage sensors for sensing the presence of
any water in the oil,temperature

15

NMPK-wire

SS316

cast iron

flanges

as prescribed in the general specifications

as prescribed in the general specifications

in accordance with the P&ID’s and the drawings.
Further like the under mentioned specifications.

SS AISI 316 of suitable length, with eyes and
hooks to lift the pump
SS AISI 316

metric
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steel structures: : bolts, nuts and washers A4 (stainless steel AISI
316)

stainless steel and aluminum structures : bolts, nuts and washers stainless steel AISI 316,
for aluminum constructions insulators shall be
used

anchor bolts and anchor rails:

- dimensions mm minimum M12

- material : stainless steel AISI 316

36Gates and penstocks

36.1  Penstocks and sluice gates

Penstocks and gates shall generally be of the rising spindle type.

The spindle, frame and plates shall be manufactured from stainless steel, shall be suitably threaded and
shall operate the penstock via a gunmetal nut, mounted in the headstock. The screw pitch shall be
designed to allow one-man operation of the handwheel. Mating parts such as spindles and nuts shall be
marked to ensure correct matching on site.

The channel gates will be designed to allow bottom free pass for cleaning and drainage.
No bolts or fastening devices are allowed at wet area of the gate.

Penstocks and sluice gates shall be provided only by following makers: GEREG, ORBINOX,
HAKOHAV

Stainless steel penstocks

The door shall be manufactured from SS316 and shall be provided with adequate reinforcing ribs. The
door sealing trim shall be manufactured from bronze and the sealing faces shall be machined to match
those of the frame. The door shall also be provided with machined snugs to match the guide strips.

The frame shall be manufactured from SS316 and provided with a bronze sealing face. The frame shall
be of robust unit construction and fitted with meehanite side guides having machined taper faces to the
underside.

The frame shall also carry the spindle retaining plate.

Synthetic type

The door shall be of sandwich construction manufactured from an outer rigid compressed composite
plastic of high tensile and impact strength, stabilised against ultra violet degradation with an inner
cellular polymer filler, steel reinforced.

The frame shall be painted as detailed in the Painting Specification and shall be of sufficient thickness
and dimensions to give adequate rigidity. The sealing faces shall be manufactured from a high wear
resistant low friction polyolefin, with provision being made for adjustment of seal compression.

36.2  Headstocks and extension spindles
Headstocks shall have cast iron pillars and handwheels and incorporate ball bearings. Handwheels shall

be of adequate diameter so as to allow one-man operation without excessive effort, and if necessary shall
be geared.
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Extension spindles shall be of mild steel, with sufficient number of cast iron guide brackets provided to
prevent distorting of the spindle. Guide brackets shall be “bolt on' pattern complete with fixing bolts.

36.3  Stoplogs (synthetic type)

The frame shall be mild steel fabricated, grit blasted, zinc sprayed and epoxy painted, complete with
counter sunk fixings for holding down bolts. It shall comprise side channels and flush invert lower frame
member.

The logs shall be of sandwich construction with outer surface of rigid compressed composite plastic with
high tensile and impact strength, stabilised against ultra violet light. The inner material shall be rigid
cellular polymer of high strength and low density. Additional strength may be provided by a steel matrix.
They shall be fitted with lifting eyes on top and recesses on the bottom.
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37Instrumentation

37.1 DO measurement

quantity :
Measuring principle : Optical sensor based on LDO electrods with

internal temperature measurement

Manufacturer :HACH LANGE,ENDRESS+HAUSR, ABB
Process
Medium : waste water with activated sludge

Temp. min/nom/max
Temp. ambient

Sensor

Manufacturer /Supplier
Type / model

Process mounting
Measuring range
Protection class cable side
Remaining facilities
Measuring principle

Self cleaning

Amplifier/convertor
Manufacturer /Supplier
Type / model
Mounting place
Protection class
measuring width
Power supply

Output signal analog
Digital display

Adjusting facility
Digital output

Analog output

Cable length sensor
Cable sensor extension

Sensor + amplifier/convertor
response time (3 dB)

Accessories

: 0/20/30°C
: 5/20/35°C

:HACH,LANGE,ENDRESS+HAUSR, ABB

: LDO 2 electrode

: Immersion in reactor
:0.05-20 unit : mg Oy/1

: IP68 for direct immersion. r

: optical screen
: water \ air

: Wall in a closet

: IP65

:0-20 unit: mg Oy/1; 10-50°C
:24 VDC\ 230 VAC

:4 - 20 mA (DO & Temperature)
:Local alpha numeric with analytic
value and temp

: on site

:4 x SPDT 24 VDC 230 VAC
:4-20mA

:10 m

:<50

: <10 sec

Manufacturer /Supplier :

Type / model : Immersion system made of 316 St.
St. (up to 2 meters )
Include mounting hardware and St. St. pipe
and all necessary equipment’s. Mount on rail
size up to 50 mm

implementation : plunge (immersion assembly with ability to

adjust depth and easy disassemble ); mounting
bracket & pole (for tank rim mounting)

Ny 200 NN N
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Mounting

Electrode cleaning head

132

: post; thermical zinced steel,
diameter < 50 mm
Cleaning head for LDOsc, Include 2/2
solenoid valve with same power supply as
controller. Include 10 meters pipe to connect
the electrodes

Compressed air (if the cleaning method is with air) ~ : Local air compressor. 230 VAC with 25L

vessel. With local pressure regulator to adjust
pressure outlet

Accuracy (sensor + transmitter + amplifier +convertor)

non linearity
hysteresis+repeatability
temp.dependently

: 3 %FS
: 3 %FS
: 1 %FS/K

37.2  pH measurement in influent pipe

quantity
Measuring principle

Manufacturer

Process

Medium

Temp. min/nom/max
Temp. ambient

Sensor

Manufacturer /Supplier
Type / model

Process mounting
Measuring range
Process contact
Non-wetted parts
Protection class

Cable length

Amplifier/convertor
Manufacturer /Supplier

Type / model

Mounting place

Protection class

Power supply

Output signal analog

Digital measuring value display
pH, temperature, electric current
Accuracy

Repeatability

Sensor + amplifier/convertor
response time (3 dB)

WNN NINMN

: differential method with internal reference
system for stable measurement with
exchangeable salt bridge
: HACH LANGE, ABB,
ENDRESS+HAUSER

' waste water with activated sludge
: 0/20/30°C
: 5/20/35°C

: Immersion in reactor
:0-14 wunit : pH

: Glass, Viton, EPDM, ryton
: Epoxy painted aluminum

: IP68 for direct immersion
:10 meter

: Wall in a closet

: IP65

:24 VDC\ 230 VAC

:4-20mA

: Membrane keyboard, liquid crystal display :

:10.01 pH
:+0.01 pH

: <10 sec
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Accessories
Manufacturer /Supplier :
Type / model : Immersion system made of
316 St. St. (up to 2 meters )
Include mounting hardware and St. St. pipe
and all necessary equipment’s. Mount on rail
size up to 50 mm

implementation : plunge (immersion assembly with ability to
adjust depth and easy disassemble ); mounting

Mounting

bracket & pole (for tank rim mounting)
: post; hot-dip galvanized steel, PP
diameter < 50 mm

37.3  Electrical Conductivity (EC) measurement in influent pipe

quantity
Measuring principle

Manufacturer

Process
Medium

Temp. min/nom/max
Temp. ambient

Sensor

Manufacturer /Supplier
Type / model

Process mounting
Measuring range

Process contact

Non-wetted parts
Protection class
Cable length

Amplifier/convertor
Manufacturer /Supplier

Type / model

Mounting place

Protection class

Power supply

Output signal analog

Digital measuring value display

WNN NINMN

: Conductivity = sensor based on inductive
electrode with internal temperature

measurement
: HACH LANGE, ABB
ENDRESS+HAUSER

: effluent or wastewater with activated
sludge

: 0/20/30°C

:5/20/35°C

: Immersion in reactor
1 0-20

unit : milisiemens

: Viton, EPDM, PP
Ceramic
. SS
1 IP68
: 10 meter

:wall in a closet

: P65

:24 VDC\ 230 VAC

14 -20 mA

: Local alpha numeric with analytic
value and temp

Ny 200 NN N

01/2015 yon WINNPD NIDINN



Accuracy

Sensor + amplifier/convertor
response time (3 dB)

Accessories
Manufacturer /Supplier

implementation

Mounting

37.4  Sampling machine

quantity
Measuring principle

Manufacturer

Process
Medium

Temp. min/nom/max
Temp. ambient

Equipment
Manufacturer /Supplier
Type / model

Process connection
Sampling range

Time between 2 consecutive sampling (min/Max)

Sampling options

Maximum number of sampling to shutoff
Suction pump
Cabinet Material

WNN NINMN
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1 1% of full scale

: <10 sec

Type / model : Immersion system made of
316 St. St. (up to 2 meters )
Include mounting hardware and St. St. pipe
and all necessary equipment’s. Mount on rail
size up to 50 mm

: plunge (immersion assembly with ability to

adjust depth and easy disassemble ); mounting

bracket & pole (for tank rim mounting)

: post; hot-dip galvanized steel, PP, SS
diameter < 50 mm

: Fixed or Mobile sampling machine
with :Integrated refrigerator, Up to 24
sampling boxes Automatic suction
pump Possibility to take samples
according to time or proportional to
flow thanks to the 4-20 mA signal
given.

: HACH LANGE,
ENDRESS+HAUSER

: effluent or wastewater with activated
sludge

: 0/20/30°C

:5/20/35°C

: with flexible transparent tube
: 1 to 24 sampling boxes, of at least
250 ml each box
: Imin/12h
: - according to time
- according to a 4-20 mA input (to
allow sampling proportional to the
flow)
: at least 500
: included
: Linear, low-density polyethylene,

Ny 200 NN N
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Controller Material

Refrigerator system

Size
Compressor location
Thermostat
Controller
Power supply
Internal backup battery

Protection against over fill
Liquid detector

WNN NINMN
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UV inhibitor
: submersible, watertight, dust tight,
corrosion and ice resistant; NEMA 4X,6
: Refrigeration components and
copper plumbing corrosion protected with
conformal coating;
all exposed copper tubing is insulated to
avoid sweating and condensation
: must contain all the 24 sampling
Boxes
: Top mounted to prevent damages
from liquids or gases.
: Microprocessor controlled
thermostat maintains sample liquid at 4+1°C
:Local with local graphic display and
programmable key pads. Sampling
proportional flow or time pace.
2230 V /50 Hz
: 5 year lithium battery maintains
Program settings and real time clock
:Include
:Ultrasonic

Ny 200 NN N
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37.5  Chlorine meter

quantity
Measuring principle

Manufacturer

Process

Medium

Temp. min/nom/max
Temp. ambient

Sensor

Manufacturer /Supplier
Type / model

Process mounting
Measuring range
Compensation

Process contact

Non-wetted parts
Cable length

Amplifier/convertor
Manufacturer /Supplier

Type / model

Mounting place

Protection class

Power supply

Output signal analog

Digital measuring value display

display
Accuracy

Sample flow

Sensor + amplifier/convertor
response time (3 dB)

Accessories

Manufacturer /Supplier
Type / model

implementation

WNN NINMN
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: Amperometric sensor or photometric

: HACH LANGE, ABB,

ENDRESS+HAUSER

: final treated effluent
: 0/20/30°C
:5/20/35°C

: On panel
:0.00 — 10 mg/l Chlorine ( Total )
: pH differential electrode

: Glass, SS 316L, Viton, EPDM, Ceramic,

CPVC
: Epoxy painted aluminum
: 10 meters

: wall in a closet

: IP65

:24 V DC or 230 VAC
14 -20 mA

: Local alpha numeric with analytic value and

temp

: mg/l, temperature, electric current

: 10% of reference method ( DPD ) at pH

below 8.5
:30-50 L/h at max 0.5 Bar

: <10 sec

: Complete system mounted on St. St panel.
Include Chlorine and pH measuring cells,

Include inductive flow switch,

communication module.
: sample cell
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37.6  Turbidity & TSS measurement in secondary and tertiary effluent

quantity
Measuring principle
Manufacturer

Process
Medium

Temp. min/nom/max
Temp. ambient

Sensor

Manufacturer /Supplier
Type / model

Process mounting
Measuring range

Process contact

Non-wetted parts
Protection class
Sensor cleaning
Integral cable length

Amplifier/convertor
Manufacturer /Supplier
Type / model
Mounting place
Protection class
measuring width

Power supply
Output signal analog

Digital measuring value display

Display
Accuracy

Sensor + amplifier/convertor
response time (3 dB)

Accessories
Manufacturer /Supplier

implementation

WNN NINMN

: Optical sensor based on Scatter light
: HACH LANGE, ABB,
ENDRESS+HAUSER

: secondary effluent before and after
filtration

:0/20/30°C

: 5/20/35°C

: Immersion in reactor
: 0-400
unit : NTU

:SS 316L, Viton, EPDM, Ceramic, PVC,
Sapphire windows

: Epoxy painted aluminum

: IP68

:Wiper controlled by controller

: 10 meters

- wall in a closet
- 1P65
:0-400
unit: NTU
:24 V DC or 230 VAC
:4-20 mA
: Local alpha numeric with analytic value and
temp
: NTU, temperature, electric current
: 1-3% of reading for turbidity, 5% for TSS

: <10 sec

Type / model : Immersion system made of
316 St. St. (up to 2 meters )
Include mounting hardware and St. St. pipe
and all necessary equipment’s. Mount on rail
size up to 50 mm

: plunge (immersion assembly with ability to
adjust depth and easy disassemble ); mounting

bracket & pole (for tank rim mounting)
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Mounting : post; hot-dip galvanized steel, PP, SS
diameter < 50 mm

37.7  Flow measurement by Magnetic Induction

quantity :

Measuring principle : magnetic inductive

Manufacturer : ENDRESS+HAUSER, KROHNE,
SIEMENSE

Process

Medium : raw wastewater/ sludge

TSS : from 10 mg/l up to 1800 mg/1

Temp. min/nom/max : 0/20/30°C

Temp. ambient : 5/20/35°C

Pressure :up to 3 bar

conductivity : about 2.0 dSiemens

Sensor

Manufacturer /Supplier

Type / model :

Measuring range m3/h :

Material electrode : Stainless steel

Material liner : Hard rubber

Material housing : coated steel

Earthing rings yes

Material earthing rings : HasteloyC/stainless steel/ Titaan/
Platina

Protection class : IP67 for installation above the
ground, P68 for installation below ground
level.

Grounding system :Virtual Grounding system without

additional electrodes inside the meter.
Remaining facilities :

Process connections : Flanges

Process mounting : In the pipe in full pipe flow profile
area.

Integral cable length : 10 meters can be extended up to 500
Meters

Amplifier/convertor

Manufacturer /Supplier

Type / model :

Mounting place : wall, pipe

Protection class : suitable for direct spatter
Power supply 124V DC

Output signal analog :4-20mA

Output signal direction i

Output signal m3 pulse : potential free contact, pulse

width > 1 sec. at nominal flow
the pulse frequency must be
about 1pulse per 10 minutes.
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Digital measuring value display
Adjustment facility

Remaining facilities
Empty pipe detection

37.8 Radar Level measurement

quantity
Measuring principle

Manufacturer

Process
Medium

Temp. min/nom/max
Temp. ambient

Sensor

Manufacturer /Supplier
Type / model

Process mounting
Measuring range
Protection class
Remaining facilities
Sensor material
Accessories

Amplifier/convertor
Manufacturer /Supplier
Type / model
Mounting place
Protection class
measuring width
Power supply

Output signal analog
Digital measuring value display
Digital Display
Adjusting facility
Remaining facilities

:yes

: to be delivered calibrated, calibration
on site and in factory

:By software without additional
electrodes in the sensor.

: radar
: WESS, SIEMENSE, KROHN

: effluent or waste water with activated
Sludge

: 0/20/30°C

: 5/20/35°C

: Above measuring point
10-8 unit : meter
: IP67

: PVDF
: sun protection cover for level
Measurement

: on flange\screwed

: 1P65

:0-10 unit:m

124V DC

14 -20 mA

: measured value & status
: Local alpha numeric

: on site

Accuracy (sensor + transmitter + amplifier +convertor)

non linearity
hysteresis + repeatability
temp. dependently

:0.25 %FS
1 0.25%FS
:0.02 %FS/K
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37.1 Guided Radar Level measurement

quantity

Measuring principle : guided radar

Manufacturer : WESS, SIEMENSE, KROHN

Process

Medium : scum

Temp. min/nom/max :0/20/30°C

Temp. ambient : 5/20/35°C

Sensor

Manufacturer /Supplier

Type / model :

Process mounting : Above measuring point

Measuring range :0-8 unit : meter

Protection class : 1P67

Remaining facilities :

Sensor material : PVDF

Accessories : sun protection cover for level
Measurement

Guiding cable length meter : 20

Amplifier/convertor

Manufacturer /Supplier

Type / model :

Mounting place : on flange\ screwed

Protection class : IP65

measuring width :0-10 unit:m

Power supply 124V DC

Output signal analog :4-20mA

Digital measuring value display : measured value & status

Digital Display : Local alpha numeric

Adjusting facility : on site

Remaining facilities

Accuracy (sensor + transmitter + amplifier +convertor)

non linearity :0.25 %FS
hysteresis + repeatability :0.25%FS
temp. dependently :0.02 %FS/K

37.1 Ultrasonic Level measurement

quantity

Measuring principle : ultrasonic

Manufacturer : WESS, SIEMENSE, KROHN
Process

Medium : wastewater\effluent

Temp. min/nom/max :0/20/30°C

Temp. ambient : 5/20/35°C

Sensor

Ny 200 NN N

WINPT NN 01/2015 yon WINNPD NIDINN



141

Manufacturer /Supplier
Type / model

Process mounting
Measuring range
Protection class
Remaining facilities
Sensor material
Accessories

Amplifier/convertor
Manufacturer /Supplier

Type / model

Mounting place

Protection class

measuring width

Power supply

Output signal analog

Digital measuring value display
Digital Display

Adjusting facility
Remaining facilities

: Above measuring point
:0-8 unit : meter
: 1IP67

: PVDF
: sun protection cover for level

Measurement

: on flange/screwed

: IP65

:0-10 unit:m

124V DC

:4-20mA

: measured value & status
: Local alpha numeric

: on site

Accuracy (sensor + transmitter + amplifier +convertor)

non linearity
hysteresis + repeatability
temp. dependently

37.2

Number
Measuring principle

Process

Medium : air

Temp. of medium min/nom/max: 10/20/120°C
Temp. ambient - min/nom/max:10/20/120°C

Sensor

Manufacturer /Supplier :
Type / model :

Process mounting

Pressure transmitters for air pipe

: Gauge pressure

:0.25 %FS
1 0.25%FS
:0.02 %FS/K

: screw npt 0.5M0.25"

Material membrane :SS 316

Protection class cable side : 1P67

Remaining facilities : PVC protection pipe
Amplifier/convertor

Manufacturer /Supplier :

Type / model :

Mounting place :

Power supply :24 VDC

Remaining facilities :
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Output signal analogue :4-20 mA
Display - local

Accuracy (sensor + transmitter + amplifier +convertor)
non linearity : 0.1 %FS

hysteresis+repeatability : 0.1 %FS

temp.dependently :0.02 %FS/K

37.1 Pressure indicator

Number :
Measuring principle : Gauge pressure

Process

Medium : waste water\sludge

Temp. of medium min/nom/max: 10/20/40°C
Temp. ambient min/nom/max:10/20/40°C

Sensor

Manufacturer /Supplier :

Type / model :

Process mounting : screw npt 0.5"0.25"
Material membrane :SS 316

Protection class cable side : 1P67

Remaining facilities : PVC protection pipe

if the medium is sludge, a protective membrane is required

Amplifier/convertor

Manufacturer /Supplier :

Type / model :

Mounting place :

Power supply :24 VDC
Remaining facilities :

Output signal analogue :

Display - local

Accuracy

non linearity 0.1 %FS
hysteresis+repeatability : 0.1 %FS
temp.dependently : 0.02 %FS/K

37.2  Level measurement by hydrostatic pressure

Tag nubmers :
Number :
Measuring principle : hydrostatic

Process

Medium : waste water

Temp. of medium min/nom/max: 10/20/40°C
Temp. ambient min/nom/max:0/20/40°C
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Sensor

Manufacturer /Supplier :

Type / model :

Process mounting : flange DN50, PN16/screw thread G172
Material membrane : ceramic

Protection class cable side : P68

Remaining facilities : PVC protection pipe
Amplifier/convertor

Manufacturer /Supplier :

Type / model :

Mounting place : on flange

Power supply :24 VDC

Remaining facilities :

Output signal analogue :4-20 mA

Accuracy (sensor + transmitter + amplifier +convertor)

non linearity : 0.2 %FS
hysteresis+repeatability :0.2 %FS
temp.dependently :0.02 %FS/K

37.3  Floating level switch

quantity
Measuring principle

Manufacturer

Process
Medium

Temp. min/nom/max
Temp. ambient

Sensor

Manufacturer /Supplier
Type / model
Protection class
Remaining facilities

37.4  Air flow meter

quantity
Measuring principle

Manufacturer
Location

Process

WNN NINMN

: floating “pears”, by internal contact
of a conducting liquid metal,
changing while the “pear” is
horizontal or vertical

: ATMI, FLYGT, ABB

: effluent or waste water with activated
sludge

: 0/20/30°C

1 5/20/35°C

: IP67

: Thermal mass or pito flow
measurement
: ENDRESS+HAUSER, FOX
: respecting straight flow requirement
manufacturer
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Medium

Temp min/nom/max
Temp. ambient
Pressure

Sensor

Manufacturer /Supplier
Type / model

Process connection
Measuring range

Material housing
Protection class cable side
Straight pipe required
Calibration

Amplifier/convertor
Manufacturer /Supplier
Type / model
Mounting place
Protection class
measuring width
Power supply

Output signal analog
Output signal direction
Output signal m3 pulse
Digital measuring value display

Adjustment facility:

Calibration verification

accuracy
Remaining facilities

38Valves
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: gas (air), oxygen
: 20/80/120 C

: 5/20/35°C

: 2 bar(a)

: Insertion tube

: 500-5,000 Nm3/h

: stainless steel 316

: IP67 for installation above the ground

125D
: to be delivered calibrated, calibration

on site and in factory

: integrated in sensor
: 1P67

: 500-5,000 Nm3/h
:24V.DC
:4-20mA

: potential free contact, 1 pulse per m’
: local display of measured value,

status & total count

: to be delivered calibrated, range

adjustable on site and in factory
: On Site via CAL-V automatic

procedure without need to disassemble the

sensor from the pipe or stop the process
1+ 1% of reading + 0.2% of full scale.
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