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«MeAéTn apdeuTikou épyou Méow Pou KaAapd» OpioTikp H/M MeAéTn

1 TENIKH NEPITPA®H HAEKTPOMHXANOAOIIKQN EPIrQN

To avrikeipevo NG TTapoucag OpioTikAG MeAétng H/M eykataoTtdoewy Tou aviAiooTagiou
apdeuong Tou £pyou TTEPIAGUBAVEL:

e Tnv d100TOCIOAOYNON-OXEDIOOPO Kal TA BACIKA XOPAKTNPEIOTIKA Tou Kupiou H/M
eCoTTAIGHOU
To avthiooTdolo XwpobeTeital 0TV 660N TTOU OTTOTUTTWVETAI OTAV YOPAUAIKA MEeAETN TOU
£PYOU, ME UWPOUETPO eykaTdoTaong aviAiwy oTo +96,90.

2UhQWva Kal e TNV UBPAUAIKA PEAETN, TO ev Adyw avTAlooTAaoio Ba Tpo@odoTei atreudeiag
T0 apdeuTikG SiKTUO Kal TauTdxpova, defauevr ammoBRKeuong XwpenTikotTag 1.000 M3, n
oTToia xwpoBeTeiTal o€ UWPOUETPO dAYouUG TTEPi To +198,00.

To uwopeTpo TTUBPEVa TNG degauevng eupiokeTal oto +196,00. H avwTatn oT1ddun UdaTog
mpoBAéeTal oTo +200,20 Kai n kaTwTaTtn oTo +196,40. H 0T1dBun utrepxeiliong opileTal 01O
+200,35.

H emBuunTtr Tmapoxr Tou avrtAiooTtagiou gival 250 It/s 1 900 m3h kai TTpokUTITEl QTTd TNV
MEyIoTn CATNON Twv 800 apdeUTIKWY KAAdWYV TTou Ba TpOoPOBOTEI KAl TwV OTTOIWVY N EKTINON
ZAtnong sival 450m3/h yia Tov k&Be kKAGSO.

EmAéxOnke n {nToUuEVN TTOPOXI Va TTPOKUTITEl aTTd TPEIG avTAieG oe Aeitoupyia, pe 300m3/h
€KaoTN Kal va UTTapxel ETITTAEOV WIa avTAia epedpIKn, OTTOTE GTO AVTAIOOTACIO TTPORAETTETAI
N EYKATAoTAON TEGOAPWY OUOIWV AVTAIWY.

ANAMENOMENH MAPOXH
ZHTOYMENH MAPOXH EKAXTHE | MANOM. |  KATAOAINTIKOZ | . m)
MAPOXH (m3/h) | ANTAIOSTASIOY () | ANTAIAZ | YWOS (M) | ArQrog (AIATOMH)
(m?/h) (m?/h)
900 978 326 110 | HDPE @560, 12,5Bar 1200

(*) H avauevopevn TTapoxf TTPOKUTITEI BACN KAWTTUAWY avTAILV TOU EMTTOPIOU, OE€
ouvaptnon deE Tnv 68eucn Kal Ta UAIKA TOou aywyou, BewpwvTtag OAOUG TOoug KAGdOUG
apdeuong KAEIOTOUG.

‘E¢w amd 1o avrthiootdoio &ekivd o KAGdog | oe uywodpetpo +102,80 1Tpog 10 apdeuTikd
OikTuo Kal o€ atréoTacn TrepitTrou 200U atrd 1o aviAiooTdaolo {ekivd o KAGdog Il og uypoueTpo
+116,75. O KaTaBNITTTIKOG aywyOg OUVEXiCEl aTTO €KEi, WG TNV deCAPEVH ATTOBRKEUONG.

To avthiooTdolo Ba diakdTITEl TNV AgiToupyia Tou étav evepyoTroigital n dvw oTddun Tng
oeCapevr ammobrikeuong Kal Ba eKKIVEI OTAv EVEPYOTTOIEITAI N KATW OTABUN QUTNAG.
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«MeAéTn apdeuTikou épyou Méow Pou KaAapd» OpioTikp H/M MeAéTn

H ekkivnon kai otdon Twv aviAiwv Ba yiveral diadoxIKG Kal PE XPOVIKA uoTépnon PeTagu
TWV AvTAILV, YIO OTTOQUYI UTTEPTTIECEWV OTOUG aywyoug.

O kataBANiITTTIKOG aywydg Ba civar apgidpoung pong, Mia kar of KA&dor | kar Il Ba
Tpo@odoToUVTal Kl ATTO TNV degaUEVH) aTTOBAKEUONG, EKTOG aTTd TO AVTAIOOTACIO.

Noyw Tng umapgng Oefauevng amobrikeuong, n otoia Ba  uTopEl va  TPo@PodoTEi
QTTPOOKOTITA TO APOEUTIKO SiKTUO YIO IKAVO XPOVO OKOPA KOl JE ATTWAEIQ ToU DIKTUOU TNG
AEH, dev uttdpxel avdaykn eykatdotaong nAekTpotrapaywyou {eUyoug yia Tnv AsIToupyia
TOU avTAIOOTOTIOU.

AvaAuTIKOTEPA 0 HAM €EOTTAICUOG TWV £pywV TTEPIAAPPBAveEl :
1. Ta avTtAnTIKG CUYKPOTHUATA.

2. Ta udpaulika ecaptriipata, dnA. SIKAEIdEG aTTouovwoews, BAABIdeg avTeETIOTPOPAG,
K.ATT.

3. Tigc cwAnvwaoelig avappoenong Kal KaTdBAIwNng eviog Twv avtAlooTaciwy, YEXPI Kal
TN oUvOECN TOUG HE Ta eEWTEPIKA BikTUA 10600V Kal £E6d0U.

4. Ta cuoTAUATO EEQEPIOHUOU HPE TOUG AEPAYWYOUGS KAl TOUG AVEPIOTAPES Tou IBIWTIKOU
YT1rooTaBuou.

5. Toug nAekTpikoUG TTiVOKEG WEONG Kal XOUNAAS TAoewg Kal Tov MEeTaoxnUaTioT
10XU0G.

6. To ouoTnua TTUPAVIXVEUONG KAl TOUG POopNTOUG TTUPOORECTAPEG.

7. To ouoTnua €TTOTITEIAG KAI QUTOPATIOUOU.

8. TIANPEIG NAEKTPIKEG EYKATAOTACEIG yIA TNV Kivnon, TOV QWTIOPO KAl TIG YEIWOEIG

9. Tnv didTaén avTITTANYUATIKAG TTPOCTAGIOG.

10. Aidgopa BondnTikGd Opyava Kal €EAPTAUATA ATTAPAITNTA yIa TNV OPaAR AsiToupyia
TWV avTtAlooTagiwy.

ADT|avera BB
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«MeAéTn apdeuTikou épyou Méow Pou KaAapd» OpioTikp H/M MeAéTn

2 MEPITPA®H H/M EITK/ZEQN ANTAIOZTAZIQN

2.1 TENIKA

H Ttrapouoca TrepIAUBAvVEl TOUG OTTAITOUPEVOUG UTTOAOYIOHUOUG Kal TNV QVATITUEN Twv
TEXVIKWY BePdTwY OTa OTToia BacioTnke N OPIOTIKA MEAETN TOU NAEKTPOPNXOVOAOYIKOU
€EOTTAIOOU TOU avTAIOOTAGIOU.

H B8éon kai Ta Bacikd oTtoixeia Twv avitAlooTaciwv OnA. TTapoxr, oTdbueg edd@oug Kal
aywyou €106d0u KATT Af@Bnkav atrd Toug UdPAUAIKOUG UTTOAOYIGHOUG KAl AOITTG OTOIXEIA TNG
YEVIKNG JEAETNG.

AOGYyW TOU ATTAITOUNEVOU PEYAAOU PAVOMETPIKOU yia TV dedopévn TTapoxn yia KGBe avtAiag,
EMAEXONKE N eykaTtdoTaon opilOvVTIwY  TTOAUBABUILWY  AVvTANTIKWY  OUYKPOTNHATWY,
atroteAoUpeva To KaBéva atrd opifovTia TTOAUBABUIa avTAia Kal NAEKTPOKIVNTHPA, ECEUYHEVO
O€ KoIVI] METOANIKN BAon péow EAAOTIKOU GUVOETHOU.

To avthiooTdoio Ba Asitoupyei autépata pe Bdon Tnv otdBun oTnv de€auevh atmobrkeuong.
Otav o1 kKAadol apdeuang ival avoikToi, axeddv To GUVOAO TnNG TTAPOXNS TOU GVTAIOCTAGIOU
SIOXETEUETAI O€ AUTOUC Kal JIKPK TTooOTNTA TNG TAENS Twv 150m3/h kataAfyel otnv de€apevn
atroBrKeuong.

2.2 TEQMETPIKA ZTOIXEIA

H yewpeTpia Tou avTAiooTagiou KaBopioTnke BACN TWV TTAPAKATW:
- 2Z130un aywyou €10600u atrd ToTapd Kahapd (oToixeia atrd udpauAikr) JEAETN).
- ZuoTtdoeig oxedlaopou aywywyv avappodéenong atrd 1o ANSI/HI 9.8-1998 American
National Standard for Pump Intake Design.

- 2uoTdoelg TTPOUNOeUTWY OPICOVTIWY AVTANTIKWY CUYKPOTNHATWYV.

Emonpaivetar 611 n didraén tou avtAiooTtaciou Ba Tpémel va emBeRaiwbei amd Tov
EMAEYOUEVO TTPOUNBEUTA TWV AVTAILV.

AOyw peEYAANG 10XU0G TwV AVTANTIKWY OUYKPOTNPATWY, TTPORAETTETAI N €yKATAOTAON
I0IWTIKOU uTTooTaBpoU Méong Taong, cup@wva Pe Ta oxEDIQ.

2.3 HAEKTPIKEZ ETKATAZTAZEIY

23.1 HAEKTPOAOTHZH

H da@ign g nAekTpikng evépyelag ammd 1o diktuo TnG A.E.H., yéow KatdAAnAng utréyeiag
00euong, Ba @BAavel wg oTov XWpPo Tou Trivaka Méong Tdong. Ekei Ba cival eykateotnuévog

ADT [2MEA
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«MeAéTn apdeuTikou épyou Méow Pou KaAapd» OpioTikp H/M MeAéTn

o mrivakag Méong Taong Tou £pyou, TTou Ba TrepIAapBavel To Tedio AgiEng (atmd A.E.H.) kai
TO0 Tedio Avaxwpnong yia Tnv Tpogodocia Tou Metaoxnuatioty (M/Z) Méong Tdong Tou
épyou.
"Exouv TTpoBAe@Bsi aveEdpTnTol Xwpol yia
e Tnv eykatrdoTaon Tou Trivaka Méong Tdong
o Tnv eykardoTaon Tou Metaoxnuatioth (M/Z) Méong Tdong
o Tnv eykardoTaon Twv mMvAakwv XapnAlg Tdong g eykatdoTtaong (Mevikédg Mivakag
X.T., mivakag PwTiopoU-PeupatodoTwv TTou KAAUTITEI OAO TO KTNPIO) Kal Tou TTediou
BeATiwong cuvnuiITévou.
2TOUG TTaPATTAVW XWPOoUG €xel TTPOPRAe@Bei dITTAG &AatTedo, yia Tnv 0deucn Twv
KOAWDBIWOEWV.
270 KTiplo Ba KataokeuaoTel BepeNakn yeiwon. Evidg Tou datmédou Twv dIANEPIOHATWYV
pMéong Tadong kai Mvdakwy X.Y. Ba 10o1T00eTNBEI 1I000UVAUIKO TTAEYMA, YIO TNV OTTOQUYI
QaIVOUEVWY “BnuaTikig Tdong”, TTAvw OTO OTToi0 Ba CuvdeDEl TTEPIPMETPIKN XAAKIVN Adua
30x3,5mm?.  Ekei Ba ouvdéovtal pe TTOAUKAWVOUG aywyoUs OAa Ta HETAAAIKG MEPN
(kougpwuata, TTOPTEG OTTAIOUOI BATTEDOU, TTIVAKEG, K.A.TT.) TWV XWPEWV Tou KTIpiou. H Adua
Ba yelwveTal TTAVW OTNV UTTAPA YEIWOEWV.
H €icodog kal £€§000¢ Twv KaAwdiwv Méong kai XapnAng Taong kabwg Kai n 6dsuoh Toug
OTO ECWTEPIKO TOU KTIpiou, Ba yivel JEow KATAAANAWY QPEATILWV KAl KAVOAIWV.

2.3.2 MINAKAZ MEZHZ TAZHZ (INMMT)

O MN.M.T. Ba eykaraoTaBei og ave¢aptnTo XWEO Kail Ba gival TexvoAoyiag SFes,.

O mivakag Méong Tdong Ba gival KatdAAnAog yia ouvdeon o€ TpIpaaikéd dikTuo Tng AEH 20
KV, 50 Hz, pe 10x0 BpaxukukAwong 250 MVA ota 20 KV kai Ba diabétel Ta akdAouba
NAEKTPIKA XOPAKTNPIOTIKG :

e  OvopaaTiKr Taon : 24 KV

e OvopaoTiKA ouyxvoeTnTa : 50 Hz

e Avrtoxn o€ BpaxUKUKAwPa 16 KA/1 sec
o  OvopaoTIKO pEUNO UTTAPWY 1000 A

H o1dBun pévwong Tou mivaka Ba cup@wvei e Ta poTutra IEC yia:

o Ogpuokpaaieg amod -50C £wg +400C (puéan Bepuokpaacia 24wpou 350C)
o MéyioTo upoueTpo eykataotaong 1000m,

e 3T1GBun povwaong (taon avroxng) oe 50Hz emi 1min, 50kV kai oTABUN POvVWONG
125KV yia kpouoTikA Téon 1,2/50us
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o 2 XETIKN uypacia 95% uéyioTn
H mrpooTacia Ba cival Touhdyiotov IP41 katd DIN 40050 kai IEC 144 kai n oTa0uN povwong
20N kara VDEO111.
O mivakag M/T Ba cival atréAuTa cuvTovIOPEVOG PE TO eviko Mivaka XapnAng Taoewg Kal
o1 6TT0IEG PUBioEIG Ba yivouv PETA ATTO OXETIKN £yKpion / ouvevvonon ue T A.E.H.

2.3.3 METAZXHMATIZTHZ IXYOZ (M/Z)

2€e avegaptnTo XWwpo Tou Ba eykataoTabei évag (1) MetaoxnuaTtiotThc Méang Taong, TTou Ba
TpoodoTEi TOoV MNevikd Mivaka XapnAig Tdaong tng EykatrdoTtaong “I'MXT”.

Ao Tov TIXT Ba Tpogodotouvtal ateubeiag o avrAieg, kabwg kal o MNP-1 (Tmivakag
QPWTICHOU-PEUNATODOTWYV KTNPiou).
O petaoxnuaTioTAg diaoTacioAoyeital pe Baon TIS €€MNG TTAPAdOXEC:

o O ouvteAeOTAG ETEPOXPOVIOHOU TWV KATAVAAWOEWY gival iocog TTpog 1,0

e H mtwon tdong oto dikTtuo dlavoung wg KABe @opTio dev Ba gival peyaAuTepn aTrd
4% kal oUp@wva pe 1o TpoTutto EAOT HD 384

e O ouvteAeoTAG I0XUOG AapBaveral ioog TTpog 0,8

e To @oprtio KGBe peTaoxnuUaTioTh TTou Ba PBpickeTal o€ AsiToupyia dev Ba utrepPaivel
10 80% TNG OVOPOOTIKAG 10XUOG TOU.

2UN@WVA PE TOUG UTTOAOYIOUOUG TTOU ETTICUVATITOVTAI £XOULE:

Eykareotnuévn ioxug (Mapouoa ddon) : Pinst = 585  KVA
2UVTEAEOTAG TAUTOXPOVICOU : T=1,0
Egedpeia oTov MeTaoxnuaTioTh : 25%

loxug Tou MetaoxnuaToTh: P= (PinsteX T X 1.25 =585 x 1 x 1.25 = 731 KVA
EmAéyetal M/2 1ox00c 800 KVA

O peraoxnuatiotg M/Z Ba gival Enpou TUTToU KATaAANAWY TTPodiaypa@wy, GuvOETHOAOYIag
Dyn 11, ye otdBun BpaxukUuKAwong 6% kal Ye OAQ Ta ATTOPAITATA OTOIXEIO ACPAAEIag Kal
eAEyXOU Kal 0 yevIKOG TTivaKAg TPOPodOOiag e BIOKOTITEG POPTIWV AUTOPATOUG.
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210 OAMEdO TOU XWpPoU egykatdoTaong Tou Metaoxnuatioti 6a  dlapop@wBolv Kavalia
KATAAANAwYV diaoTdocwy yia TNV SIEAEUCN TwV KOAWDIWV KAl pAYES yIa TNV PETOKIVNON TOU
M/Z.

2.3.4 MINAKAZ XAMHAHZ TAZHz

Ta 1redia Tou TTivaka Ba eival HeTaAAIKE, 10TGuevou TUTTOU (emdaTtrédiol). O@a @Eépouv OTO
EUTTPOG TUAPO TOUg BUPEG eTTiIOKEWNG ME KAEIDAPIA Kol Ba gival KATAOKEUAOUEVOI ATTO
XoAupBdoeAdouata diatounig C 4 L kai Aapapiva DKP 1rdxoug 2 mm. Oa €xouv uttooTei
AETTTOUEPNA ATTONITTAVON KAl QUOQATWON Kal Ba@r] ME NAEKTPOCTATIKN Bagr] epox-polyester,
ME atmoxpwon RAL 7032, 3 AAAn amoxpwan 1Tou Ba eykpiBei atrd Tnv YTrnpeaia.

H trpooTacia Ba civail IP 23 katd DIN 40050 kai IEC 144.

Ta 1edia Ba gival TuttoTToINUéVWY dlaoTdoswy, TTAdToug 0,6 A 0,7 1 0,8m, Uwoug 2,1m Kal
BaBoug 0,6m. O1 Trivakeg Ba eykataoTabouv KatdAAnAa TTavw atrd Ta KavaAla Tou KTipiou
WOoTE va gival duvartr] n armo KATW €i0000¢ TWV KaAwdiwv aToV TTivaka.

Oa TpoPAcBei epedpeia XwPou yia TRV JEANOVTIKN ETTEKTOON.

MNa Vv TpooTacia TNG NAEKTPIKAG EyKATAOTAONG aTTO UTTEPTAOEIG aTTd TO dikTuo TNG A.E.H.
TIPOKEITAI VA  €yKATAOTABOUV, OTnv €icodo Tou Trivaka, OlaTdgelg TTpooTaciag atrd
utreptaoel (ARRESTERS), 1ou o¢ Trepimmtwon utépraong amo 1o diktuo, 6a Tnv
OIOXETEUOUV KATAAANAQ OTNV YEIWON TWV EYKATOOTACEWY, OTTOTPETTOVTAG TNV TTPOKANON
KATAOTPOYWY, KUPiwg 0Ta guaiocOnta nAekTpovikd cuoTruata (6mmwg PLC / INVERTER).

H eowtepiki diavopr (ouoTtnua pmmapwy dlavoung) Ba yiveralr ye XAAKIVOUG aywyoug HE
ETTITPETTOMEVN €vTAON TOUAAXIOTOV ion PE TNV OVOPOOTIKY €VTAON TOU AVTIOTOIXOU YEVIKOU
OIaKOTITN TOUu TTivaka. 210 TTadvw PEPOG €KaOTOU Trivaka Ba uttdpxel KatdAAnAo cuoTtnua
MTTApWVY Yia TN ouvexn Asiroupyia kal Uttd TTANPEG QOPTIoO OAWV TWV KATAVOAWTWY Tou
Tivaka KaBwg Kal yia TIG MEANOVTIKEG TTPoOoBnkeg Tou Ba pTmopei O Trivakag va
Tpo@odoTAoEl. TOo CUOTNHAO TwV PTTApWY Ba oTtnpifeTal o€ KATAAANAOUG POVWTAPEG PETA
1o PEAETN TNG PNXAVIKAG KAl NAEKTPIKAG KATATTOVNONG TOUG.

H tpo@odoacia Twv KaTavaAwTwy aTTd TO aVTIOTOIXO OUCTAUA PTTapWY Ba yiveTal Ye PTTapES
N Kal KAAWDdIA KATAAANANG BIATOUNAG YIa TNV OUVEXT AEITOUPYIA TOU QVTIOTOIXOU KATOVAAWTH).
2T0 KATW MEPOG TWV TTIVAKWY Kal KATA PIAKOG TouG Ba Tpéxel uTrapa yeiwong KatdAAnAng
diatoung 6mmou Ba ouvdeBouv OAoI oI aywyoi yeiwong Twv KaAwdiwv Tpo@odoaiag Twv
KATAVAAWTWV.

2T0UG TTiVaKeG Ba UTTAPXEI TTPORAEWN yia ToV KaBapIioud Tou agpa T600 aTTd owuaTtidla, 0G0

Kal a1rd dIaBpwTIKoUG pUTTOUG, OTTWG TTEPIYPAPETAI OTN CUVEXEIA («ZU0TNUA TTPOCTACIAG
NAEKTPIKWY TTIVAKWYV aTTd SIdRpwany).

ADT [2MEA
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O1 mivakeg Ba @épouv €vav A TTePIcCOTEPOUG BepPavTEG o1 OTToiol Ba TTPOAaUBAvVOUY TN
OnNUIoUPYIa CUUTTUKVWHATWY, QVEUIOTAPES YIA TNV WUEN KAl ECWTEPIKA QWTIOTIKA.

O I.N.X.T. 8a Ba Tpo@odOTEI TOV TOTTIKO TTIVOKA SIAVOUNRG KAl TOUG KIVATAPESG TWV OVTAIWV.
2tov Tivaka Ba ouvdebei kal ouoTnua  BeATiwong ouvnuitovou TO oTroio  Ba
dlacTaololoynBei woTte étav OAa Ta QopTia gival 0 AsITOUPYid, O CUVTEAECTAG 10XU0OG VO
eival ioog pe 0,97.

O1 kivnTApeg avTAiLuv Ba odnyouvTtal HECw avegapTnTwy inverter.

H 1ox0g Twv avthiov €xel uttoAoyioBei oTn TTapolca PEAETN BAoel avTAiv dlo@opwv
ETAIPEILY TOU EPTTOPIOU, Ol OTToieg O€ KABe TrepiTmTwon Oa KOAUTITouv T eAAXIOTO
XOPAKTNPIOTIKA (TTAPOXH], HOVOUETPIKO, OTPOPES, KATT) TNG MEAETNG.

levikd, Ta UNIKA Twv TTIVAKWY XARNARS TAoNG Ba TTpETTEl va gival SIEBVG avayvwpIoPEéVWY
oikwv Kal Ba gépouv utToxpewTIKA orjuavon CE A étrola GAAN TTpoBAETTETAI OTTO TN KEIPEVN
vouoBeaia.

2.3.5 ErKATAZTAZH-OAEYZH HAEKTPIKQN

Ta kKaAwdla péong Taong Ba N2XSY.

Ta kaAwdia peTagopdg 1oxUog gival TutTou J1VV (TTaAaiou tutrou NYY), olUpyowva pe TIg
mpodiaypagés VDE 0721 aywyoUg atrd XaAKo.

KaAwdia TTou 0deUouv evidg Tou KTnpiou Kal v yével 600 00eUOUV EPNPAVWIG TOTTOBETOUVTOI
TTAVW o€ KATAAANAEG OXAPES 1} CWANVES KATAAANAOU UAIKOU.

Ta BondnTikd kaAwdia 1 Ta kaAwdia onudtwv Ba civalr Bwpakiouéva yia aTmmoQuyn
TTOPACITIKWY EVOXANTEWYV Kal £XOUV YEVIKWS OVOUaaTIKr diatour 0,8~1,5mm?.,

2TIG TTEPITITWOEIG OTTOU N dlaTour Tou KaAwdiou f n TAon dev £TTAPKOUV YIO TV PETAdOON
TOU ONnuarog, 10Te Ba TpoTtrotroigital n Tadon (m.x. amd 12V oe 24V, aAA& mavia Ba
Tapapével aoBeviic) 4 n Oiatoun (T.x. amd 0,8 oeg 1,0mm?). AMwg 6a ToTTOBETEITAN
EVIOYXUTAG ONMATOG.

2.3.6 FEIQZEIZ — ANTIKEPAYNIKH NMPOZTAZIA
Oa KaTaoKeUaoOEi:
e Ocpeliakn yeiwon, Ye ouvoAikn TIFNA yeiwong pikpdTePN a1td 1 Ohm.

e ¢ TEPITITWON MN ETITEUENG TINAG MIKPOTEPNG TO 1,0Q Ba umdpyxel duvardtnTta
TTPO0BONKNG oTo cuoTnua PaRdwv yeiwong 1,5u.

H yveiwon Twv nNAEKTPIKWY KATAVOAWTWY Kal METAAAIKWV KOATAOKEUWYV YiveTal PE XPRoN
TETPATTOAIKWY 1 TTEVTATTOAIKWYV KAAWDSIWV Kal JOVOTTOANIKWY QvVTIoTOIXA.

ADT [2MEA
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Edv amé 1n AEH amaitnBei oudetépwon, autr] Ba yivel 0To POASI (METPNTA) TNG.

MNa 10 aviAiooTAacIo Ba UTTAPXEl KATAAANAN QVTIKEPAUVIKY] TTPOOTOCIA (CUP@WVA Kal JE TO
mpoTutto EAOT HD 384) yia Tnv TTpooTacia Tou €GOTTAIOHOU Kal €v yével TnGg OANG
eyKaTdoTaong amo uttepTAoEIS Kal uwnAd duvapiké yAg :

o 3710V Yyevikd Tmivaka TTIXT Ba T1ommoBetnBei KATAAANAOG OTTAYWYOG KPOUGCTIKWV
uTTEPTAoEWY, KABWCS Kal KATAAANAOI aTTaywyoi KPOUCTIKWY UTTEPTACEWV YIA TOUG
KIVNTHPEG.

o 3710 a/o10 Kal TN deCapevhy Ba TOTTOBETNBOUV KATAAANAOI QTTAYWYOI KPOUGCTIKWV
utrepTdocwy yia 10 PLC (yia Tnv Tpogodoaia Tou aAAd kal yia ka0e anua).

Ta Tapatmdvw Ba ocuvodeUovTal aTTd TIG OXETIKEG ATTAPAITNTES EPYACIEG/UNIKA yia TNV TTARPN
AeIToupyia Toug.

A D _I_ OMETA ECO-CONSULTANTS sA.
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«MeAéTn apdeuTikou épyou Méow Pou KaAapd» OpioTikp H/M MeAéTn

3 2YZTHMA AYTOMATIZMOY KAI EAEMXOY ANTAIOZTAZIQN

3.1 ANEITOYPITA ANTAHTIK2N ZYTKPOTHMATRN

H Aegitoupyia Tou aviAiooTaciou Ba yiveTal auTOMATA XWPIG TNV TTAPOUCia XEIPIOTWY yid
XEIPIOPOUG AsiToupyiag, OTTWG aVAAUTIKA TTAOPAKATW TTEPIYPAPETAI.

Ta aviAnTIKG ouykpoTAMaTa Tou avtAlooTagiou Ba Asitoupyouv (ekkivnon-oTtdon) pe Baon
TN OTABuN oTtnv degapevr) atTrobAkeuong, AauBavovTag utrdown TNV eAAXIOTN OTABUN OTNnV
oecapevh avappdPnong, yia TNV aTToQuyr] AEIToUpyiag ev Enpw.

Emonuaivetal 611 0TOoV KoIVO KATABAITITIKO aywyo Ba eykataoTaoBei dIakOTTITNG PONG, WOTE
va atrokAgieTal n AsiToupyia Twv avtAilv Xwpeic i he eAdxiotn porl. O diakéTTTNG pong Ba
EVEPYOTTOIEITAI OTAV N TTAPOXI] OTOV KEVTPIKO KATABANTITIKS aywyo ival Katw atrd 150m3/h.
2Tnv TePIOXN TNG deCapevig amobnikeuong Ba eykataoTabei MpoypappaTi{dpevog AoyIKOG
EAeykTiG (PLC-2), yia Tov €AeyX0 TWV OTABPWY KAl TV PETa@opd autwyv oTo PLC-1 1Tou Ba
BpiokeTal 01O AVTAIOGTAGIO.

H diaocuvdeon Twy dUo PLC Ba yivel ge oTTAIOUEVO KAAWDIO OTITIKAG ivag, 8 HovOoTpoTTwyv
Ivwy, yia atreuBeiag Tagn. To kaAwdio Ba odeuel oe eAdyioTo BdBog 0.8 , Ba kaAubei o€
auuo Aatopegiou 20 ek. Ze amdéoTaon 40ek TTAvw aTTd T0 KOAWSdIO Ba ToTToBETNBOUV TTAGKEG
meCodpopiou yia arjpavan Kal TTpooTacia autou.

Otav Ba utrdpxel atraitnon ekkivnong, T0Te Ba ekKIvOUV Ta Tpia aTTO Ta TECOEPA AVTANTIKA
OUYKpPOTHHATA, JE Biagopd XpOvou To éva atrd TO GAAO.

O1 avtAieg Ba Aeitoupyouv pe oUOTNPA KUKAIKNG EVOAAQYNG.

21N OeCapevn amrobrikeuong TTPORAETTETAI KAl N AviXVveEuon yia Tn oAPavon avwidrng
oTaBuNg (emmkivdouvng avuywwong). O1 onudvoeig autég Ba gival QWTEIVEG KAl NXNTIKEG TOOO
oTnV TEPIOXN TNG OeCaUEVAS 60O Kal OTO AVTAIOOTACIO.

Mépav TG auTOPATNG AEITOUPYIAG TwV  AVTANTIKWY OUYKPOTNUATWY, OTO oUoThud
auTodaTIONOU Ba TTepIAQUPBAVETAl N QViIXVEUON OPICUEVWVY HEYEBWV i KATOOTACEWV, TA
OTTOIa KPiVOVTAl aTTAPaIiTATA VIO TNV a0@AAA A&IToupyia Tou avTAlooTagiou.

ZuvoTiTiké To OAOKANpwuévo oUuoTnua Ba atroTeAsiTal ammd TVOKA QUTOUATIOMOU KOl
EAEYXOU EKKIVAOEWG KAl OTACEWG AVTAIWY, HE TTPOYPOAUMOTICOUEVO AOYIKO €AEYKTH, HE
ONMAVOEIG UTTEPEVTACEWG KIVNTAPOG, A&IToupyiag avtAiag KATT., TO cuoTnua HETPNONG
oTalung avappoPrioewg, TIG onuavoelg Asimoupyiag kair BAGBng. O Trivakag PLC-1
ToTTOOETEITAI EVTOG TOU XWpou X.T.

ADT [2MEA
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«MeAéTn apdeuTikou épyou Méow Pou KaAapd» OpioTikp H/M MeAéTn

3.2 AEITOYPIrIKEZ AITAITHZEIZ ZYETHMATOZ

3.2.1 FENIKA

To oUOTNUA AUTOUATIOPOU UETPACEWY KOl ONPAVOEWY TTPETTEI APEVOG HEV VO ETTITPETTEI TOV
QUTOMATIONG TWV QVTANTIKWY OUYKPOTNUATWY, a@eTépou e va €EQC@AAICEl TNV OPOAR
Aeitoupyia kKéBe avTANTIKAG eykaTAOTAONG KOl C€ TTEPITITWAON avWwHaAIWY AgIToupyiag va
Oivel elIkdva TNG KATAoOTACEWS TTOU ETTIKPATE KABE OTIYUA PE KATAAANAQ orjuaTta Kai va Trpo-
QUAdooel TNV eykataoTacn atrd BAABEG N ouvONKeG avwuaAng AsiToupyiag.

To cuoTnua atroTeAcital fj cuvepyadleTal Pe Ta akdAouba Baaoikd aToixeia:

a. AldTagn PeTpAOEWG TNG OTABUNG vepou oTO BdAauo TNG deEauevAg atToBAKeUuoNg
vePOU yia TNV pUBJION TNG AEITOUpPYiag TwV AVTANTIKWY CUYKPOTNHATWYV.

B. AldTagn PeTPROEWS TNG OTABUNG vepOU 0TO BAAauO avappdPnong Twv aviAiwv
Y. AIGKOTITN PONG OTOV KATABAITTTIKO aywyo TWV AVTAIWV.
0. Mivaka autouaTiopoU PETPAOEWY KAl GNUAVOEWY OTOV OTToiov Ba KaTaAryouv ol

EVTOAEG Kal 01 ONuUAvoeis Kal Ba BpiokovTal Ta dpyava evOEIGEWY KAl CNUAVOEWY KATT.

Na TNV eKTTAAPWON TOU TTPOOPICHOU TOU, TO CUCTNHUO €EAEYXOU KAl AUTOUATIOMOU TTPETTEI va
TTOPEXEl ATTAPAITATA TIG OUVATOTNTEG TTOU AVAQPEPOVTAI OTNV CUVEXEIA, KAl EKTOG aTTd AUTEG,
TUXOV GAAeg TToU Ba uTTodEIXBOUV aTTd TOV 0IKO KATOOKEUNG TOU CUCTHHATOG.

H amokartdoTtaon Aeitoupyiag piag povadag petd amd dpdon diatdéewg TrpooTaciag -
ao@aAclag Ba yivetal goévo PeTd atrd TTapéufaon Tou TTPOCWTTIKOU.

MNepiypaer Tou AUTOUATIONOU:

To oloThUO QUTOPOTIONOU O€ KABE aviAIooTAcIo Ba Asitoupyei Pe TPEIG BIAQPOPETIKOUG
TpoTTOUG (Mode AsiToupyiag):

o Autoparn Asitoupyia (MEow aioBnTnpEiou).

o Xelpokivntn AgiIToupyia.

H utrodopr Tou og 6Aa Ta avtAiooTdola gival n idia Kal TTPocapPOZETAl JE TIG ATTAITATEIG TOU
KGBe avthiooTaciou (TTARB0G eyKaATEOTNPEVWY AVTAIWY, KATaypa@ikd dpyava KATT)

210 avTAIooTdoI0 Ba eyKATAOTAOEI:

> [livakac¢ Totrikou AutouaTiopou:

Eival évag Trivakag ocupfaTtikol autouaTiopou (e peAE) péow Tou oTToiou TTepvolv OAa Ta
atmapaitnTa Ynelakd onuata (evioAég, emPBeBaiwoelg Asitoupyiag, alarm kATT), n emAoyn
TOU TPOTTOU A€ITOoUpYiag Kal GAOI O1 XEIPIOHOI TWV AVTAILV.

ADT [2MEA
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«MeAéTn apdeuTikou épyou Méow Pou KaAapd» OpioTikp H/M MeAéTn

Atreikovifovtal OAeg oI BAABEG Kal 0 TPOTTOG AEITOUPYIOG TOU QVTAIOOTACIOU UE EVOEIKTIKEG

AuxVieg Kal dIOKOTITEG AEITOUPYiagG.

3.2.2 ENAEIZEIZ - ZHMANZEIZ ANTAIOZTAZIOY

(1)
(2)
3)

(4)

(5)

(6)
(7)

(8)

(9)

Avixveuon kal ZApavon UTTdpEews TAoEWS OTA KUKAWMATA EAEYXOU.

‘EAeyxog Asitoupyiag OAwWV Twv eyKATAOTACEWYV TOU TTiVAKA.

Ekkivnon kai otdon Twv aviAnTIKWV OUuykKpoTnudaTtwyv avaloya Pe Tnv oTdBun oTtnv
oetapevh Aupdtwy katd 1o SloAapBavopeva otnv TTponyoupevn Trapdaypago 3.2.1.
Attraydpeucn TauTOXPOVNG EKKIVNONG TTEPICOOTEPWY TNG MIAG AVTAIWY O€ OTTOIAdNTTOTE
TEPITITWON.

AuTONOTN QVTIKATAOTAON PIAG AVvTAIAG TTOU TUXOV eV AEITOUPYEI PE TNV EQEDPIKA KAl AU-
TOMOTN KUKAIKA evaAAayn TNG o€Ipdg AsIToupyiag Twv Kupiwg avtAiwy, dnAadr kdabe ¢-
vTOAA 0Tdoews Ba emdPd oTNV TTPWTN AVTAIA TTOU UTTAKE O AgIToupyia Kal KABE eVTOAN
EKKIVIOEWG Ba emdpd oTnVv avTAia TTou £xel OeIpd JETA TNV TEAEUTAIa avTAia TTOU PTTAKE
o€ Agitoupyia.

EmAoyn “autéuartou” A “xeipokivnTou” TPOTTOU EAEyXOU TNG AEITOUPYIOG Twv avTAILV Kal

OuUCoTANOTOG £€AEPICUOU PECW HETAYWYEWY TPIWV Béoewv “autouara” - “otaon” - “xel-

poKivnTa”, YE TOV OTTOI0 ETTITUYXAvOVTal Ta aKOAouBa OTaV O PETAYWYEAG TOU TTiVOKA

Bpioketal otV avtioToixn Béon:

a. Z1n Béon “otdon” TOU PETAYWYEQ, O QUTOPATOG BIOKOTITNG EKKIVNONG TNG Jovadag
TTOPAMEVEI AVOIKTOG.

B. ZTn B¢on “auTtéuaTa’ 0 AUTOUATOG EAEYXETAI TEAEIWG ATTO TO AUTOPATO CUCTNHA AEI-
Toupyiag.
21NV TEPITTTWON auTr] HOAIG BoB¢ei evTOAr atrd To oUOTNUA AQUTOUATIONOU KAEivEl O
SIaKOTITNG KAl 0 KIVATAPAG Eekivael. H oTdon Tou KivATHpa ETTITUYXAVETAI KAVOVIKA
atd 10 ouoThua eAéyxou Aeiroupyiag (TT.X. 0TABUNG) KAl O€ EKTAKTN TTEPITITWON O-
10 T0 CUCTHPATA TTPOCTACIAG.

y. 2Tn 6éon Acitoupyia “xeipokivnta” 1o autéuato cuoTnua &gv mMOPA OTOV QUTOUATO
BIAKOTITN, KAI O KIVATAPAG PTTAiVEI O€ AEITOUPYia XEIPOKIvVNTA.

ZAuavaon “AeiToupyia” KGO piag avTAiog Kal avePIOTRPA.

ZAuavon “BA&BRN” kABe wiag avtAiag Kal avePIoTAPA, O€ TTEPITITWOTN TTOU BOONKE EVTOAN
EKKIVAOEWG “autdpaTa’ i “XeIpokivnTa” Kal n yovada dev PTTHKE o€ AEIToupyia.

Métpnon - ZApavon utrepBepudvoewg r avixveuong uypaciag Kabe evog Kivntripa a-
VTAiOG.

Kataypag wpwv Acitoupyiag KEOe OUYKPOTAUATOG, OTTOPPOPOUNEVNG I0XUOG Kal
KATAVOAIOKOUEVNG EVEPYEIQG.
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(10) £vdeItn oTdBuNG vepoU OToug BaAdGuoUG TNG BECAPEVAG IE ONavOn avwTaTng Kal KaTw-

TATNG OTABUNG.
ECO-CONSULTANTS sA.
ADT|overA  [JREESS
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4 AOINEZ H/M ENKATAZTAZEIZ

4.1 ZXYZTHMA EZAEPIZMOY
H wugn TOou METOOXNMUATIOTA KOl TOU XWEOU TWV NAEKTPIKWV TTIVAKWY Ba yivetal pe
BePlaouévn KUukKAopopia aEpa, HEOCOU AVEUIOTHPA Kal SIKTUOU QEPAYWYWV.

lMNa Tov utroAoyioud Tou avepioTApa, AauBdavovtal uTTOWn o1 ATTWAEIEG TOU PETACXNUATIOTH
(M/Z) Twv 800 KVA, tou cival 9,4kW. 'Exovtag uttown OTI BEAOUPE va ETTITUYXAVETAI
AT=100C TtrpokUTTTElI TTOPOXH 2.800M3/h.

210 XWpo Tou IMTIXT n atraitouuevn TTapoxn e¢acpiopol eival ion PeE TNV ATTAITOUMPEVN
TTapoxn yia Tov M/Z.

H evepyotroinon / otdon Twv avepioTApwy Ba yivetar ammd BepuooTdTn €viog Tou
eENEYXOUEVOU XWPOU.

H €icodog¢ Tou arraitouuevou aépa oTov Xwpo Ba yiveTal JEow avoIYNATWY OTIG TTOPTEG TWV
XWPWV AUTWY, JE TNV TTPOOONAKN ETTITTEOWY QIATPWV.

4.2 ETKATAZTAZH ®QTIZMOY-PEYMATOAOTRN

2€ KABe Xwpo Tou KTnpiou Tou avtAlooTaciou Ba ToTToBeTnBoUV oTEYava QWTIOTIKA CWHATA
LED, é1o1 wote va egivalr duvath n otroia epyacia kal €miBAewn akOun Kal TIG VUKTEPIVEG
WPEG, KABWG Kal eEWTEPIKOI TTPOROAEIG, TUPPWVA PE Ta OXEDIA TNG MEAETNG.

Emiong, oOmwg avaeépbnke otnv TTapdypa@o TreEpi TIVAKWY  XOUNAAS Tdong, 6Oa
TOTTOBeTNBOUV KATAAANAOI TPIPACIKOI KAl HOVOQPACIKOI PEUPATOdOTEG, CUPQWVA HE TA
ox€odia.

4.3 EMKATAZTAZH ITYPAZQAANEIAY

2T Béoeig Tou OeixvovTal oTa OXEDIQ, TOTTOBETOUVTAI POPNTOI TTUPOCRECTAPES ENPAS
KOVEWG 6 kgr kai dlo&gidiou Tou avBpaka 5 Kar.
AuTtépaTo ouoTnua TTupavixveuong Ba eykataoTaBei, cUPPWVa Pe Ta axédia.
O Trivakag Trupavixveuong 6a ouvdebei pe 1o PLC.
To ouoTtnua Tupavixveuong Ba TepIAaUBAVE YEVIKWG :

e Avixveut TTupkayldg (katrvou).

e [livaka TTUpavixveuong 6 Cwvwyv

o KouBia, ®apooeipriveg

O1 avixveuTrig TOTTOBETOUVTAI OTNV 0POPr}, OTO KEVTPO TOU XWPOU TTou TrpooTarelouv.Ta
KaAwdIa TOU CUCTHNATOG TTupavixveuong Ba cival Trupdvtoxa (NHXH FE180 / EQO) .
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5 TNMAPAPTHMATA

5.1 ITAPAPTHMA I- ANTITINHITMATIKH [TPOZTAZIA ANTAIOZTAZIN

210 Mapdptnua Il TnG TTapodcag HPEAETNG TTapaTiOevTal o UTTOAOYIOUOI 0€ UBPAUAIKO
TTAAYHO TWV KATABNITTITIKWV aywywy TwV avTAIOOTACIWVY ToU £pyou.

5.2 [TAPAPTHMA II - HAEKTPOAOI'IKOI YITIOAOlTzMoOI

2710 Mapdaptnua Il TNG TTapoucag HEAETNG TTAPATIOEVTAI OI NAEKTPOAOYIKOI UTTOAOYIOUOI.
5.2.1 MAPAPTHMA II — PQTOTEXNIKOI YINTOAOIIZMOI
5.2.2 NMAPAPTHMA II - KATANOMH ®AZEQN HAEKTPIKQN NMINAKQN

5.2.3 MAPAPTHMA 11 - YIMOAOIIZMOI KAAQAIQN
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5.2 MAPAPTHMA | - ANTINAHITMATIKH NMPOZTAZIA ANTAIOZTAZIQN

OPIZTIKH MEAETH H/M ANTAIOZTAZION — TEXNIKH EKOEXH
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AFT Impulse 4.0 Output (1 of 5) 12/11/2018
alpha meletitilki
AFT Impulse Model

== BEGINNING OF INPUT DATA ==

Title: AFT Impulse Model
Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp
Scenario: Base Scenario

Number Of Pipes= 12
Number Of Junctions= 13

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_1.out

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 20 deg. C

Density= 998,3167 kg/m3

Viscosity= 0,001 kg/sec-m

Bulk Modulus= 2037,245 MPa

Vapor Pressure= 0,0229 atm

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Pipe Input Table

Pipe | Name Pipe Length Length | Diameter | Diameter | Friction | Roughness | Roughness | Losses (K)
Defined Units Units Data Set Units

1 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
2 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
3 Pipe Yes 5| meters 477.6 mm Std 0,075 mm 0
4 Pipe Yes 195| meters 477.6 mm Std 0,075 mm 0
5 Pipe Yes| 90,00001| meters 477.6 mm Std 0,075 mm 0
6 Pipe Yes 210| meters 477.6 mm Std 0,075 mm 0
7 Pipe Yes 12| meters 477.6 mm Std 0,075 mm 0
8 Pipe Yes 690 | meters 477.,6 mm Std 0,075 mm 0
11 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
12 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
13 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
14 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0

Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance

(Up,Down) Units Units

1 1,2 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
2 2,3 Steel| 8inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
3 3,4 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
4 4,6/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
5 6,8 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
6 8,9/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
7 9,10| HDPE-EU| DN560| 12.5 BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
8 10, 11| HDPE-EU| DN560| 12.5 BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
11 12,13 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
12 13,3 Steel| 8inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
13 14, 15 Steel| 8inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
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Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance
(Up,Down) Units Units
14 15,3 Steel| 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
Pipe Fittings & Losses
Pipe | Total K | Additional K
1 2,02 (2,02)
11 2,02 (2,02)
13 2,02 (2,02)
Branch Table
Branch | Name Object Inlet Elevation | Special (Pipe #1) (Pipe #2) (Pipe #3) (Pipe #4)
Defined | Elevation Units Condition | KIn, KOut | KIn, KOut | KIn, KOut | KIn, K Out
3 Branch Yes 102,8 meters N/A (P2)0,0 (P3)0,0, (P12)0,0| (P14)0,0
4 Branch Yes 102,8 meters N/A (P3)0,0 (P4)0,0
6 Branch Yes 116,75 meters N/A (P4)0,0 (P5) 0,0
8 Branch Yes 117,18 meters N/A (P5)0,0 (P6)0,0
9 Branch Yes 155,61 meters N/A (P6)0, 0 (P7)0,0
10 Branch Yes 155,56 meters N/A (P7)0,0 (P8) 0,0
Branch | First Transient Absolute Transient Repeat Transient First Second
Data Exists Transient Data | Special Condition | Transient Start Event Event
3 No Yes None No | Start Time| Does Not Exist| Does Not Exist
4 No Yes None No | Start Time| Does Not Exist| Does Not Exist
6 No Yes None No| Start Time| Does Not Exist| Does Not Exist
8 No Yes None No| Start Time| Does Not Exist| Does Not Exist
9 No Yes None No| Start Time| Does Not Exist| Does Not Exist
10 No Yes None No| Start Time| Does Not Exist| Does Not Exist
Check Valve Table
Check Valve Name Object Inlet Elevation | Special | Reopening Delta | Reopening Delta
Defined | Elevation Units Condition Pressure Pressure Units
2 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
13 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
15 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
Check Valve Loss Loss | Opening Transient | Closing Transient Absolute Transient
Model Value Data Exists Data Exists Transient Data | Special Condition
2 Cv Constant| 5000 No No Yes None
13 Cv Constant| 5000 No No Yes None
15 Cv Constant| 5000 No No Yes None
Pump Table
Pump Name Object Inlet Elevation | Special Pump Independent | Ind. Variable
Defined | Elevation Units Condition Type Variable Units
1 Pump EL+97.60 Yes 97,6 meters None| Pump Curve| Vol. Flow Rate m3/hr
12 Pump EL+97.60 Yes 97.6 meters None| Pump Curve| Vol. Flow Rate m3/hr
14 Pump EL+97.60 Yes 97,6 meters None| Pump Curve| Vol. Flow Rate m3/hr
Pump | Dependent | Dep. Variable | Pump Curve Pump Curve Pump Curve Pump Curve Pump Curve | Speed
Variable Units Constant a Constant b Constant ¢ Constant d Constant e
1 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
12 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
14 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
Pump | First Transient Transient First Second
Data Exists Special Condition | Event Event
1 No None | Exists | Does Not Exist
12 No None | Exists| Does Not Exist
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Pump | First Transient Transient First Second
Data Exists Special Condition | Event Event
14 No None| Exists| Does Not Exist

Reservoir Table
Reservoir Name Object Inlet Elevation | Surface Surface (Pipe #1) | (Pipe #1) | Pipe Depth
Defined | Elevation Units Pressure | Pressure Units | K In, K Out Depth Units
11 Reservoir Yes 196,36 meters 1 atm (P8)0,0 (P8)0 meters
Reservoir First Second
Event Event
11 Does Not Exist| Does Not Exist

Junction Transient Data
J1 (Pump EL+97.60) Transient Data:
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds
Pump trip

J12 (Pump EL+97.60) Transient Data:
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds
Pump trip

J14 (Pump EL+97.60) Transient Data:
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds
Pump trip

== BEGINNING OF OUTPUT DATA ==

Title: AFT Impulse Model

Analysis run on: 1/1/2002 12:14:12 ?i

Application version: AFT Impulse Version 4.0 (2009.10.07)

Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp
Scenario: Base Scenario

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_1.out

Steady-State Execution Time= 1,33 seconds
Total Number Of Head/Pressure Iterations= 323
Total Number Of Flow Iterations= 42

Number Of Pipes= 12

Number Of Junctions= 13

Matrix Method= Gaussian Elimination

Transient Execution Time= 14,59 seconds

Model Start Time= 0 seconds

Model Stop Time= 40 seconds

Time Step Size= 3,851853E-03 seconds

Total Number of Time Steps= 10385

Transient Cavitation Model= Ignore Cavitation
Artificial Transient Criteria= 0,5%

Artificial Transient Criteria Minimum Flow= 0 liter/sec
Time Step Output Written to File= 1

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Flow relaxation automatically lowered to 0,1
Pressure Relaxation= (Automatic)
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Constant Fluid Property Model
Fluid Database: AFT Standard
Fluid: Water at 1 atm
Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 20 deg. C
Density= 998,3167 kg/m3
Viscosity= 0,001 kg/sec-m
Bulk Modulus= 2037,245 MPa
Vapor Pressure= 0,0229 atm
Viscosity Model= Newtonian
Atmospheric Pressure= 1 atm
Gravitational Acceleration=1g
Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300
Total Inflow= 271,7 liter/sec
Total Outflow= 271,7 liter/sec
Maximum Static Pressure is 11,19 atm at Pipe 1 Inlet
Minimum Static Pressure is 0,9887 atm at Pipe 8 Outlet
Maximum Transient Pressure is 14,95 atm at Pipe 14 Station 0.
Minimum Transient Pressure is -2,874 atm at Pipe 8 Station 423.
Pump Summary
Jct Name Vol. Mass dP dH Overall Speed Overall BEP % of
Flow Flow Efficiency Power BEP
(m3/hr) | (kg/sec) | (atm) | (meters) | (Percent) | (Percent) (kW) (liter/sec) | (Percent)
1 Pump EL+97.60 326.0 90,41| 10,15 105,0 100,0 100,0 93,07 90,14 100,5
12 | Pump EL+97.60 326,0 90,41| 10,15 105,0 100,0 100,0 93,07 90,14 100,5
14 | Pump EL+97.60 326,0 90,41| 10,15 105,0 100,0 100,0 93,07 90,14 100,5
Jct | NPSHA | NPSHR
(meters) | (meters)
1 10,94 N/A
12 10,94 N/A
14 10,94 N/A
Valve Summary
Jet Name Valve Vol. Mass dP Stag. dH P Inlet Cv Valve
Type Flow Flow Static State
(liter/sec) | (ka/sec) (atm) (meters) | (atm)
2 Check Valve EL+98.70| CHECK 90,56 90,41| 5,604E-03| 0,05800| 10,96| 5.000| 0,1445| Open
13 | Check Valve EL+98.70| CHECK 90,56 90,41| 5,604E-03| 0,05800| 10,96| 5.000| 0,1445| Open
15 | Check Valve EL+98.70| CHECK 90,56 90.41| 5,604E-03| 0,05800| 10,96| 5.000| 0,1445| Open
Pipe Output Table
Pipe | Name Vol. Velocity P Static | P Static | P Static | P Static
Flow Max Min In Out
(m3/hr) | (meters/sec) | (atm) (atm) (atm) (atm)
1 Pipe 326,0 2,806, 11,191 10,9607 11,191| 10,9607
2 Pipe 326,0 2,806, 10,955| 10,5397| 10,955| 10,5397
3 Pipe 9781 1,517 10,567| 10,5649| 10,567| 10,5649
4 Pipe 978.1 1,517 10,565| 9,1296| 10,565| 9,1296
5 Pipe 978.1 1,517 9,130 9,0478 9,130 9,0478
6 Pipe 978.1 1,517 9,048 5,2405 9,048| 5,2405
7 Pipe 978.1 1,517 5,241 5,2400 5,241 5,2400
8 Pipe 9781 1,517 5,240 0,9887 5,240 0,9887
11 Pipe 326,0 2,806, 11,191| 10,9607 11,191| 10,9607
12 Pipe 326,0 2,806| 10,955| 10,5397| 10,955| 10,5397
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Pipe | Name Vol. Velocity P Static | P Static | P Static | P Static
Flow Max Min In Out
(m3/hr) | (meters/sec) (atm) (atm) (atm) (atm)
13 Pipe 326,0 2,806, 11,191 10,9607 11,191| 10,9607
14 Pipe 326.,0 2,806| 10,955| 10,5397| 10,955| 10,5397
Pipe Transient Max/Min Results
Pipe | Max. Volumetric | Max. Volumetric | Max. Volumetric | Min. Volumetric | Min. Volumetric | Min. Volumetric | Max. Static
Flowrate Flowrate Flowrate Flowrate Flowrate Flowrate Pressure
(liter/sec) Time (seconds) Station (liter/sec) Time (seconds) Station (atm)
1 90,56 3,852E-03 1 0,0000 0,8975 0 11,191
2 90,56 7,704E-03 1 -0,2088 13,37 1 14,947
3 271,70 0,000 0 -13,5920 7,334 4 14,551
4 271,70 0,000 0 -246,4133 7,681 112 14,548
5 271,70 0,2735 0 -246,6323 8,104 70 13,156
6 271,70 0,7087 0 -246,6358 8,116 3 13,101
7 271,70 0,9784 0 -247,0469 8,771 9 9,345
8 271,70 1,810 71 -247,6844 10,85 539 9,345
11 90,56 3,852E-03 1 0,0000 0,8975 0 11,191
12 90,56 7,704E-03 1 -0,2088 13,37 1 14,947
13 90,56 3,852E-03 1 0,0000 0,8975 0 11,191
14 90,56 7,704E-03 1 -0,2088 13,37 1 14,947
Pipe Max. Static Max. Static | Min. Static Min. Static Min. Static
Pressure Pressure Pressure Pressure Pressure
Time (seconds) Station (atm) Time (seconds) Station
1 0,000 0 5,3813 6,148 1
2 14,46 0 5,0929 7,234 1
3 14,46 0 5,0929 7,234 0
4 14,44 0 3,7894 6,633 152
5 13,86 0 3,7679 6,363 70
6 13,59 0 0,1016 5,732 164
7 12,92 9 0,1016 5,732 0
8 12,92 0 -2,8742 4,068 423
11 0,000 0 5,3813 6,148 1
12 14,46 0 5,0929 7,234 1
13 0,000 0 5,3813 6,148 1
14 14,46 0 5,0929 7,234 1
All Junction Table
Jet Name P Static | P Static Loss
In Out Factor (K)
(atm) (atm)
1 Pump EL+97.60 1,041 11,191 0,0000
2 Check Valve EL+98.70| 10,961 10,955 0,1445
3 Branch| 10,548| 10,548 0,0000
4 Branch| 10,565 10,565 0,0000
6 Branch 9,130 9,130 0,0000
8 Branch 9,048 9,048 0,0000
9 Branch 5,241 5,241 0,0000
10 Branch 5,240 5,240 0,0000
11 Reservoir 1,000 1,000 0,0000
12 Pump EL+97.60 1,041 11,191 0,0000
13 | Check Valve EL+98.70| 10,961 10,955 0,1445
14 Pump EL+97.60 1,041 11,191 0,0000
15 | Check Valve EL+98.70| 10,961 10,955 0,1445
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== BEGINNING OF INPUT DATA ==

Title: AFT Impulse Model
Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp
Scenario: Base Scenario/2xDOXEIO

Number Of Pipes= 15
Number Of Junctions= 16

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_2.out

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 20 deg. C

Density= 998,3167 kg/m3

Viscosity= 0,001 kg/sec-m

Bulk Modulus= 2037,245 MPa

Vapor Pressure= 0,0229 atm

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Pipe Input Table

Pipe | Name Pipe Length Length | Diameter | Diameter | Friction | Roughness | Roughness | Losses (K)
Defined Units Units Data Set Units

1 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
2 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
3 Pipe Yes 5| meters 477.6 mm Std 0,075 mm 0
4 Pipe Yes 195| meters 477.6 mm Std 0,075 mm 0
5 Pipe Yes| 90,00001| meters 477.6 mm Std 0,075 mm 0
6 Pipe Yes 210| meters 477.6 mm Std 0,075 mm 0
7 Pipe Yes 12| meters 477.6 mm Std 0,075 mm 0
8 Pipe Yes 690| meters 477.6 mm Std 0,075 mm 0
11 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
12 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
13 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
14 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
15 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
16 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
17 Pipe Yes 5| meters 254,508 mm | Standard 0,04572 mm 0

Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance

(Up,Down) Units Units

1 1,2 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
2 2,3 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
3 3,4| HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
4 4,6/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
5 6,8 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
6 8,9/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
7 9,10 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
8 10, 11| HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
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Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance
(Up,Down) Units Units
11 12,13 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
12 13,3 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
13 14, 15 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
14 15,3 Steel 8 inch STD (schedule 40) 1298,077 meters/sec 0,3969272| atm/kg/sec
15 18, 20 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
16 19, 20 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
17 20, 3 Steel| 10inch STD (schedule 40) 1286,076| meters/sec 0,2494918| atm/kg/sec
Pipe Fittings & Losses
Pipe | Total K | Additional K
1 2,02 (2,02)
11 2,02 (2,02)
13 2,02 (2,02)
Branch Table
Branch | Name | Object Inlet Elevation | Special (Pipe #1) (Pipe #2) (Pipe #3) (Pipe #4)
Defined | Elevation Units Condition | KIn, KOut | KIn, KOut | KIn, KOut | KIn, K Out
3 Branch Yes 102.8 meters N/A (P2)0,0 (P3)0,0/ (P12)0,0| (P14)0.,0
4 Branch Yes 102,8 meters N/A (P3)0,0 (P4)0,0
6 Branch Yes 116,75 meters N/A (P4)0,0 (P5)0,0
8 Branch Yes 117,18 meters N/A (P5)0,0 (P6)0, 0
9 Branch Yes 155,61 meters N/A (P6)0, 0 (P7)0,0
10 Branch Yes 155,56 meters N/A (P7)0,0 (P8)0,0
20 Branch Yes 105,28 meters N/A| (P15)0,0| (P16)0,0| (P17)0,0
Branch | (Pipe #5) | First Transient Absolute Transient Repeat Transient First
Kn, K Out Data Exists Transient Data | Special Condition | Transient Start Event
3 (P17)0,0 No Yes None No | Start Time| Does Not Exist
4 No Yes None No | Start Time| Does Not Exist
6 No Yes None No| Start Time| Does Not Exist
8 No Yes None No| Start Time| Does Not Exist
9 No Yes None No| Start Time| Does Not Exist
10 No Yes None No| Start Time| Does Not Exist
20 No Yes None No| Start Time| Does Not Exist
Branch Second
Event
3 Does Not Exist
4 Does Not Exist
6 Does Not Exist
8 Does Not Exist
9 Does Not Exist
10 Does Not Exist
20 Does Not Exist
Check Valve Table
Check Valve Name Object Inlet Elevation | Special | Reopening Delta | Reopening Delta
Defined | Elevation Units Condition Pressure Pressure Units
2 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
13 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
15 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
Check Valve Loss Loss | Opening Transient | Closing Transient Absolute Transient
Model Value Data Exists Data Exists Transient Data | Special Condition
2 Cv Constant| 5000 No No Yes None
13 Cv Constant| 5000 No No Yes None
15 Cv Constant| 5000 No No Yes None
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Gas Accumulator Table
Gas Accumulator Name Object Inlet Elevation | Special Polytropic | Gas Volume Gas
Defined | Elevation Units Condition Const. Type Volume
18 Gas Accumulator Yes 105 meters None 1,2| Actual Volume 0,8
19 Gas Accumulator Yes 105 meters None 1,2] Actual Volume 0.8
Gas Accumulator | Gas Volume
Units
18 meters3
19 meters3
Pump Table
Pump Name Object Inlet Elevation | Special Pump Independent | Ind. Variable
Defined | Elevation Units Condition Type Variable Units
1 Pump EL+97.60 Yes 97,6 meters None| Pump Curve| Vol. Flow Rate m3/hr
12 Pump EL+97.60 Yes 97.6 meters None| Pump Curve| Vol. Flow Rate m3/hr
14 Pump EL+97.60 Yes 97,6 meters None| Pump Curve| Vol. Flow Rate m3/hr
Pump | Dependent | Dep. Variable | Pump Curve Pump Curve Pump Curve Pump Curve Pump Curve | Speed
Variable Units Constant a Constant b Constant ¢ Constant d Constant e
1 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
12 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
14 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
Pump | First Transient Transient First Second
Data Exists Special Condition | Event Event
1 No None | Exists | Does Not Exist
12 No None | Exists| Does Not Exist
14 No None | Exists| Does Not Exist
Reservoir Table
Reservoir Name Object Inlet Elevation | Surface Surface (Pipe #1) | (Pipe #1) | Pipe Depth
Defined | Elevation Units Pressure | Pressure Units | K In, K Out Depth Units
11 Reservoir Yes 196,36 meters 1 atm (P8)0,0 (P8)0 meters
Reservoir First Second
Event Event
11 Does Not Exist| Does Not Exist

Junction Transient Data
J1 (Pump EL+97.60) Transient Data:
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds

Pump trip

J12 (Pump EL+97.60) Transient Data:
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds

Pump trip

J14 (Pump EL+97.60) Transient Data:
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds

Pump trip

== BEGINNING OF OUTPUT DATA ==
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Title: AFT Impulse Model

Analysis run on: 12/11/2018 4:09:49 ii

Application version: AFT Impulse Version 4.0 (2009.10.07)

Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp
Scenario: Base Scenario/2xDOXEIO

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_2.out

Steady-State Execution Time= 1,05 seconds
Total Number Of Head/Pressure Iterations= 323
Total Number Of Flow Iterations= 42

Number Of Pipes= 15

Number Of Junctions= 16

Matrix Method= Gaussian Elimination

Transient Execution Time= 15,59 seconds

Model Start Time= 0 seconds

Model Stop Time= 40 seconds

Time Step Size= 3,851853E-03 seconds

Total Number of Time Steps= 10385

Transient Cavitation Model= Ignore Cavitation
Artificial Transient Criteria= 0,5%

Artificial Transient Criteria Minimum Flow= 0 liter/sec
Time Step Output Written to File= 1

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Flow relaxation automatically lowered to 0,1
Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 20 deg. C

Density= 998,3167 kg/m3

Viscosity= 0,001 kg/sec-m

Bulk Modulus= 2037,245 MPa

Vapor Pressure= 0,0229 atm

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Total Inflow= 271,7 liter/sec
Total Outflow= 271,7 liter/sec

Maximum Static Pressure is 11,19 atm at Pipe 1 Inlet

Minimum Static Pressure is 0,9887 atm at Pipe 8 Outlet

Maximum Transient Pressure is 14,82 atm at Pipe 14 Station 0.
Minimum Transient Pressure is 0,03518 atm at Pipe 8 Station 488.

Pipe Transient Max/Min Results
Pipe | Max. Volumetric | Max. Volumetric | Max. Volumetric | Min. Volumetric | Min. Volumetric | Min. Volumetric | Max. Static
Flowrate Flowrate Flowrate Flowrate Flowrate Flowrate Pressure
(liter/sec) Time (seconds) Station (liter/sec) Time (seconds) Station (atm)
1 90,56 3,852E-03 1 0,000 0,4314 0 11,191
2 90,56 7,704E-03 1 -1,003 0,4353 1 14,820
3 271,70 0,000 0 -182,167 37,10 0 14,380
4 271,70 0,000 0 -192,262 15,66 152 14,371
5 271,70 0,2735 0 -207,079 14,06 70 12,483
6 271,70 0,7087 0 -247,332 13,43 164 12,145
7 271,70 0,9784 0 -248,266 13,40 9 8,353
8 271,70 1,810 71 -293,667 13,61 539 8,353
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Pipe | Max. Volumetric | Max. Volumetric | Max. Volumetric | Min. Volumetric | Min. Volumetric | Min. Volumetric | Max. Static
Flowrate Flowrate Flowrate Flowrate Flowrate Flowrate Pressure
(liter/sec) Time (seconds) Station (liter/sec) Time (seconds) Station (atm)
11 90,56 3,852E-03 1 0,000 0,4314 0 11,191
12 90,56 7,704E-03 1 -1,003 0,4353 1 14,820
13 90,56 3,852E-03 1 0,000 0,4314 0 11,191
14 90,56 7,704E-03 1 -1,003 0,4353 1 14,820
15 119,45 0,6279 0 -91,176 37,10 0 14,238
16 119,45 0,6279 0 -91,176 37,10 0 14,238
17 238,76 0,6201 1 -182,339 37,10 1 14,380
Pipe Max. Static Max. Static | Min. Static Min. Static Min. Static
Pressure Pressure Pressure Pressure Pressure
Time (seconds) Station (atm) Time (seconds) Station
1 0,000 0 6,04724 7,750 1
2 18,83 0 5,83598 7,754 1
3 18,82 0 5,76799 7,769 4
4 19,16 0 5,27487 6,633 152
5 19,47 0 5,27487 6,633 0
6 21,41 0 1,99166 5,732 164
7 20,75 9 1,99166 5,732 0
8 20,75 0 0,03518 11,12 488
11 0,000 0 6,04724 7,750 1
12 18.83 0 5,83598 7,754 1
13 0,000 0 6,04724 7,750 1
14 18,83 0 5,83598 7,754 1
15 18,85 1 5,77016 7,750 1
16 18,85 1 5,77016 7,750 1
17 18,82 1 5,76919 7,750 0
All Junction Table
Jet Name P Static | P Static Loss
In Out Factor (K)
(atm) (atm)
1 Pump EL+97.60 1,041 11,191 0,0000
2 Check Valve EL+98.70| 10,961 10,955 0,1445
3 Branch| 10,559| 10,559 0,0000
4 Branch| 10,565 10,565 0,0000
6 Branch 9,130 9,130 0,0000
8 Branch 9,048 9,048 0,0000
9 Branch 5,241 5,241 0,0000
10 Branch 5,240 5,240 0,0000
11 Reservoir 1,000 1,000 0,0000
12 Pump EL+97.60 1,041 11,191 0,0000
13 | Check Valve EL+98.70| 10,961 10,955 0,1445
14 Pump EL+97.60 1,041 11,191 0,0000
15 | Check Valve EL+98.70| 10,961 10,955 0,1445
18 Gas Accumulator| 10,366| 10,366 0,0000
19 Gas Accumulator| 10,366 10,366 0,0000
20 Branch| 10,339 10,339 0,0000
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== BEGINNING OF INPUT DATA ==

Title: AFT Impulse Model
Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp
Scenario: Base Scenario/2xDOXEIO/2xDOXEIO-1 STOP

Number Of Pipes= 15
Number Of Junctions= 16

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_3.out

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 20 deg. C

Density= 998,3167 kg/m3

Viscosity= 0,001 kg/sec-m

Bulk Modulus= 2037,245 MPa

Vapor Pressure= 0,0229 atm

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Pipe Input Table

Pipe | Name Pipe Length Length | Diameter | Diameter | Friction | Roughness | Roughness | Losses (K)
Defined Units Units Data Set Units

1 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
2 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
3 Pipe Yes 5| meters 477.6 mm Std 0,075 mm 0
4 Pipe Yes 195| meters 477.6 mm Std 0,075 mm 0
5 Pipe Yes| 90,00001| meters 477.6 mm Std 0,075 mm 0
6 Pipe Yes 210| meters 477.6 mm Std 0,075 mm 0
7 Pipe Yes 12| meters 477.6 mm Std 0,075 mm 0
8 Pipe Yes 690| meters 477.6 mm Std 0,075 mm 0
11 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
12 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
13 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
14 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
15 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
16 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
17 Pipe Yes 5| meters 254,508 mm | Standard 0,04572 mm 0

Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance

(Up,Down) Units Units

1 1,2 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
2 2,3 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
3 3,4| HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
4 4,6/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
5 6,8 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
6 8,9/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
7 9,10 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
8 10, 11| HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
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Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance
(Up,Down) Units Units
11 12,13 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
12 13,3 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
13 14, 15 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
14 15,3 Steel 8 inch STD (schedule 40) 1298,077 meters/sec 0,3969272| atm/kg/sec
15 18, 20 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
16 19, 20 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
17 20, 3 Steel| 10inch STD (schedule 40) 1286,076| meters/sec 0,2494918| atm/kg/sec
Pipe Fittings & Losses
Pipe | Total K | Additional K
1 2,02 (2,02)
11 2,02 (2,02)
13 2,02 (2,02)
Branch Table
Branch | Name | Object Inlet Elevation | Special (Pipe #1) (Pipe #2) (Pipe #3) (Pipe #4)
Defined | Elevation Units Condition | KIn, KOut | KIn, KOut | KIn, KOut | KIn, K Out
3 Branch Yes 102.8 meters N/A (P2)0,0 (P3)0,0/ (P12)0,0| (P14)0.,0
4 Branch Yes 102,8 meters N/A (P3)0,0 (P4)0,0
6 Branch Yes 116,75 meters N/A (P4)0,0 (P5)0,0
8 Branch Yes 117,18 meters N/A (P5)0,0 (P6)0, 0
9 Branch Yes 155,61 meters N/A (P6)0, 0 (P7)0,0
10 Branch Yes 155,56 meters N/A (P7)0,0 (P8)0,0
20 Branch Yes 105,28 meters N/A| (P15)0,0| (P16)0,0| (P17)0,0
Branch | (Pipe #5) | First Transient Absolute Transient Repeat Transient First
Kn, K Out Data Exists Transient Data | Special Condition | Transient Start Event
3 (P17)0,0 No Yes None No | Start Time| Does Not Exist
4 No Yes None No | Start Time| Does Not Exist
6 No Yes None No| Start Time| Does Not Exist
8 No Yes None No| Start Time| Does Not Exist
9 No Yes None No| Start Time| Does Not Exist
10 No Yes None No| Start Time| Does Not Exist
20 No Yes None No| Start Time| Does Not Exist
Branch Second
Event
3 Does Not Exist
4 Does Not Exist
6 Does Not Exist
8 Does Not Exist
9 Does Not Exist
10 Does Not Exist
20 Does Not Exist
Check Valve Table
Check Valve Name Object Inlet Elevation | Special | Reopening Delta | Reopening Delta
Defined | Elevation Units Condition Pressure Pressure Units
2 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
13 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
15 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
Check Valve Loss Loss | Opening Transient | Closing Transient Absolute Transient
Model Value Data Exists Data Exists Transient Data | Special Condition
2 Cv Constant| 5000 No No Yes None
13 Cv Constant| 5000 No No Yes None
15 Cv Constant| 5000 No No Yes None
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Gas Accumulator Ta

ble

Junction Transient Data

J1 (Pump EL+97.60) Transient Data:

Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds

Pump trip

J12 (Pump EL+97.60) Transient Data:

Transient Special Condition set - transient data will be ignored
Single Event Transient Data

Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds

Pump trip

J14 (Pump EL+97.60) Transient Data:

Transient Special Condition set - transient data will be ignored
Single Event Transient Data

Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds

Pump trip

Gas Accumulator Name Object Inlet Elevation | Special Polytropic | Gas Volume Gas
Defined | Elevation Units Condition Const. Type Volume
18 Gas Accumulator Yes 105 meters None 1,2| Actual Volume 0,8
19 Gas Accumulator Yes 105 meters None 1,2] Actual Volume 0.8
Gas Accumulator | Gas Volume
Units
18 meters3
19 meters3
Pump Table
Pump Name Object Inlet Elevation | Special Pump Independent | Ind. Variable
Defined | Elevation Units Condition Type Variable Units
1 Pump EL+97.60 Yes 97,6 meters None| Pump Curve| Vol. Flow Rate m3/hr
12 Pump EL+97.60 Yes 97.6 meters None| Pump Curve| Vol. Flow Rate m3/hr
14 Pump EL+97.60 Yes 97,6 meters None| Pump Curve| Vol. Flow Rate m3/hr
Pump | Dependent | Dep. Variable | Pump Curve Pump Curve Pump Curve Pump Curve Pump Curve | Speed
Variable Units Constant a Constant b Constant ¢ Constant d Constant e
1 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
12 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
14 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
Pump | First Transient Transient First Second
Data Exists Special Condition | Event Event
1 No None | Exists | Does Not Exist
12 No Ignore Transient| Exists | Does Not Exist
14 No Ignore Transient| Exists | Does Not Exist
Reservoir Table
Reservoir Name Object Inlet Elevation | Surface Surface (Pipe #1) | (Pipe #1) | Pipe Depth
Defined | Elevation Units Pressure | Pressure Units | K In, K Out Depth Units
11 Reservoir Yes 196,36 meters 1 atm (P8)0,0 (P8)0 meters
Reservoir First Second
Event Event
11 Does Not Exist| Does Not Exist
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== BEGINNING OF OUTPUT DATA ==

Title: AFT Impulse Model
Analysis run on: 12/11/2018 4:18:54 ii
Application version: AFT Impulse Version 4.0 (2009.10.07)

Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp

Scenario: Base Scenario/2xDOXEIO/2xDOXEIO-1 STOP

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_3.out

Steady-State Execution Time= 1,11 seconds
Total Number Of Head/Pressure lterations= 323
Total Number Of Flow Iterations= 42

Number Of Pipes= 15

Number Of Junctions= 16

Matrix Method= Gaussian Elimination

Transient Execution Time= 16,20 seconds

Model Start Time= 0 seconds

Model Stop Time= 40 seconds

Time Step Size= 3,851853E-03 seconds

Total Number of Time Steps= 10385

Transient Cavitation Model= Ignore Cavitation
Artificial Transient Criteria= 0,5%

Artificial Transient Criteria Minimum Flow= 0 liter/sec
Time Step Output Written to File= 1

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Flow relaxation automatically lowered to 0,1
Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 20 deg. C

Density= 998,3167 kg/m3

Viscosity= 0,001 kg/sec-m

Bulk Modulus= 2037,245 MPa

Vapor Pressure= 0,0229 atm

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Total Inflow= 271,7 liter/sec
Total Outflow= 271,7 liter/sec

Maximum Static Pressure is 11,19 atm at Pipe 1 Inlet
Minimum Static Pressure is 0,9887 atm at Pipe 8 Outlet
Maximum Transient Pressure is 11,25 atm at Pipe 13 Station 0.

Minimum Transient Pressure is 0,8963 atm at Pipe 8 Station 512.

Pipe Transient Max/Min Results

Pipe | Max. Volumetric | Max. Volumetric | Max. Volumetric | Min. Volumetric | Min. Volumetric | Min. Volumetric | Max. Static
Flowrate Flowrate Flowrate Flowrate Flowrate Flowrate Pressure
(liter/sec) Time (seconds) Station (liter/sec) Time (seconds) Station (atm)
1 90,56 3,852E-03 1 0,0000 0,3582 0 11,191
2 90,56 7,704E-03 1 -0,8172 0,3621 1 11,142
3 271,70 0,000 0 161,5779 14,91 0 10,638
4 271,70 0,000 0 162,2189 15,57 152 10,635
5 271,70 0,2735 0 161,4170 15,75 50 9,251
6 271,70 0,7087 0 159,8759 13,34 164 9,211
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Pipe | Max. Volumetric | Max. Volumetric | Max. Volumetric | Min. Volumetric | Min. Volumetric | Min. Volumetric | Max. Static
Flowrate Flowrate Flowrate Flowrate Flowrate Flowrate Pressure
(liter/sec) Time (seconds) Station (liter/sec) Time (seconds) Station (atm)
7 271,70 0,9784 0 159,7457 13,31 9 5,409
8 271,70 1,810 71 144,2237 11,25 539 5,408
11 108,37 7,746 1 89,5289 18,13 0 11,254
12 108,37 7,746 0 89,5290 18,13 0 11,021
13 108,37 7,746 1 89,5289 18,13 0 11,254
14 108,37 7,746 0 89,5290 18,13 0 11,021
15 36,50 0,6317 0 -17,1631 9,545 0 10,479
16 36,50 0,6317 0 -17,1631 9,545 0 10,479
17 72,93 0,6394 1 -34,2571 9,553 1 10,643
Pipe Max. Static Max. Static | Min. Static Min. Static Min. Static
Pressure Pressure Pressure Pressure Pressure
Time (seconds) Station (atm) Time (seconds) Station
1 0,000 0 9,6036 0,3544 0
2 17,56 0 9,4083 7,681 1
3 17,99 0 9,3787 7,665 4
4 18,00 0 8,0808 6,633 152
5 14,26 0 8,0261 6,363 70
6 15,47 0 4,3016 5,732 164
7 15,30 0 4,3016 5,732 0
8 15,26 0 0,8963 3,725 512
11 17,98 0 9,7922 7,711 1
12 17,83 0 9,3532 7,681 1
13 17,98 0 9,7922 7,711 1
14 17,83 0 9,3532 7,681 1
15 17,57 1 9,1601 7,238 1
16 17,57 1 9,1601 7,238 1
17 17,99 1 9,1601 7,238 0
All Junction Table
Jet Name P Static | P Static Loss
In Out Factor (K)
(atm) (atm)
1 Pump EL+97.60 1,041 11,191 0,0000
2 Check Valve EL+98.70| 10,961 10,955 0,1445
3 Branch| 10,559| 10,559 0,0000
4 Branch| 10,565| 10,565 0,0000
6 Branch 9,130 9,130 0,0000
8 Branch 9,048 9,048 0,0000
9 Branch 5,241 5,241 0,0000
10 Branch 5,240 5,240 0,0000
11 Reservoir 1,000 1,000 0,0000
12 Pump EL+97.60 1,041 11,191 0,0000
13 | Check Valve EL+98.70| 10,961 10,955 0,1445
14 Pump EL+97.60 1,041 11,191 0,0000
15 | Check Valve EL+98.70| 10,961 10,955 0,1445
18 Gas Accumulator| 10,366 10,366 0,0000
19 Gas Accumulator| 10,366 10,366 0,0000
20 Branch| 10,339 10,339 0,0000
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== BEGINNING OF INPUT DATA ==

Title: AFT Impulse Model
Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp
Scenario: Base Scenario/2xDOXEIO/2xDOXEIO+OUT

Number Of Pipes= 17
Number Of Junctions= 18

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_4.out

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Pressure Relaxation= (Automatic)

Constant Fluid Property Model

Fluid Database: AFT Standard

Fluid: Water at 1 atm

Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F
Temperature= 20 deg. C

Density= 998,3167 kg/m3

Viscosity= 0,001 kg/sec-m

Bulk Modulus= 2037,245 MPa

Vapor Pressure= 0,0229 atm

Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm

Gravitational Acceleration=1 g

Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Pipe Input Table

Pipe | Name Pipe Length Length | Diameter | Diameter | Friction | Roughness | Roughness | Losses (K)
Defined Units Units Data Set Units

1 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
2 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
3 Pipe Yes 5| meters 477.6 mm Std 0,075 mm 0
4 Pipe Yes 195| meters 477,6 mm Std 0,075 mm 0
5 Pipe Yes| 90,00001| meters 477.6 mm Std 0,075 mm 0
6 Pipe Yes 210| meters 477.6 mm Std 0,075 mm 0
7 Pipe Yes 12| meters 477.6 mm Std 0,075 mm 0
8 Pipe Yes 690| meters 477.6 mm Std 0,075 mm 0
9 Pipe Yes 10| meters 341,2 mm Std 0,075 mm 0
10 Pipe Yes 10| meters 341,2 mm Std 0,075 mm 0
11 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
12 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
13 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 2,02
14 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
15 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
16 Pipe Yes 5| meters| 202,7174 mm | Standard 0,04572 mm 0
17 Pipe Yes 5| meters 254,508 mm | Standard 0,04572 mm 0

Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance

(Up,Down) Units Units

1 1,2 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
2 2,3 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
3 3,4| HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
4 4,6/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
5 6,8/ HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
6 8,9 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
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Pipe | Junctions Material Size Type Wavespeed | Wavespeed Impedance Impedance
(Up,Down) Units Units
7 9,10 HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
8 10, 11| HDPE-EU| DN560| 12.5BAR (SDR 13.6) 332,1834| meters/sec| 1,829962E-02| atm/kg/sec
9 4,5| HDPE-EU| DN400| 12.5BAR (SDR 13.6) 332,0045| meters/sec| 3,583592E-02| atm/kg/sec
10 6,7 HDPE-EU| DN400| 12.5BAR (SDR 13.6) 332,0045| meters/sec| 3,583592E-02| atm/kg/sec
11 12,13 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
12 13,3 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
13 14, 15 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
14 15,3 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
15 18, 20 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
16 19, 20 Steel 8 inch STD (schedule 40) 1298,077| meters/sec 0,3969272| atm/kg/sec
17 20,3 Steel| 10inch STD (schedule 40) 1286,076 meters/sec 0,2494918| atm/kg/sec
Pipe Fittings & Losses
Pipe | Total K | Additional K
1 2,02 (2,02)
11 2,02 (2,02)
13 2,02 (2,02)
Assigned Flow Table
Assigned Flow Name Object Inlet Elevation | Special Type Flow | Flow Loss
Defined | Elevation Units Condition Units | Factor
5 Assigned Flow Yes 102,8 meters None| Outflow| 450 m3/hr 0
7 Assigned Flow Yes 116,75 meters None| Outflow| 450| m3/hr 0
Assigned Flow | First Transient Transient Periodic | Chopped | Second
Data Special Condition Flow Sine Event
5 Yes None No No 0
7 Yes None No No 0
Branch Table
Branch | Name | Object Inlet Elevation | Special (Pipe #1) (Pipe #2) (Pipe #3) (Pipe #4)
Defined | Elevation Units Condition | KIn, KOut | KIn, KOut | KIn, KOut | KIn, K Out
3 Branch Yes 102,8 meters N/A (P2)0,0 (P3)0,0/ (P12)0,0| (P14)0,0
4 Branch Yes 102,8 meters N/A (P3)0,0 (P4)0,0 (P9)0,0
6 Branch Yes 116,75 meters N/A (P4)0,0 (P5)0,0 (P10)0.,0
8 Branch Yes 117,18 meters N/A (P5)0,0 (P6)0,0
9 Branch Yes 155,61 meters N/A (P6)0, 0 (P7)0,0
10 Branch Yes 155,56 meters N/A (P7)0,0 (P8)0,0
20 Branch Yes 105,28 meters N/A (P15)0,0 (P16) 0,0 (P17)0,0
Branch (Pipe #5) First Transient Absolute Transient Repeat Transient First
Kn, K Out Data Exists Transient Data | Special Condition | Transient Start Event
3 (P17)0,0 No Yes None No | Start Time| Does Not Exist
4 No Yes None No | Start Time| Does Not Exist
6 No Yes None No | Start Time| Does Not Exist
8 No Yes None No | Start Time| Does Not Exist
9 No Yes None No| Start Time| Does Not Exist
10 No Yes None No| Start Time| Does Not Exist
20 No Yes None No| Start Time| Does Not Exist
Branch Second
Event
3 Does Not Exist
4 Does Not Exist
6 Does Not Exist
8 Does Not Exist
9 Does Not Exist
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Branch Second
Event
10 Does Not Exist
20 Does Not Exist
Check Valve Table
Check Valve Name Object Inlet Elevation Special Reopening Delta | Reopening Delta
Defined | Elevation Units Condition Pressure Pressure Units
2 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
13 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
15 Check Valve EL+98.70 Yes 98,7 meters None 0,25 bar
Check Valve Loss Loss | Opening Transient | Closing Transient Absolute Transient
Model Value Data Exists Data Exists Transient Data | Special Condition
2 Cv Constant| 5000 No No Yes None
13 Cv Constant| 5000 No No Yes None
15 Cv Constant| 5000 No No Yes None
Gas Accumulator Table
Gas Accumulator Name Object Inlet Elevation | Special Polytropic | Gas Volume Gas
Defined | Elevation Units Condition Const. Type Volume
18 Gas Accumulator Yes 105 meters None 1,2| Actual Volume 0,8
19 Gas Accumulator Yes 105 meters None 1,2] Actual Volume 0,8
Gas Accumulator | Gas Volume
Units
18 meters3
19 meters3
Pump Table
Pump Name Object Inlet Elevation | Special Pump Independent | Ind. Variable
Defined | Elevation Units Condition Type Variable Units
1 Pump EL+97.60 Yes 97.6 meters None| Pump Curve| Vol. Flow Rate m3/hr
12 Pump EL+97.60 Yes 97,6 meters None | Pump Curve| Vol. Flow Rate m3/hr
14 Pump EL+97.60 Yes 97,6 meters None| Pump Curve| Vol. Flow Rate m3/hr
Pump | Dependent | Dep. Variable | Pump Curve Pump Curve Pump Curve Pump Curve Pump Curve | Speed
Variable Units Constant a Constant b Constant ¢ Constant d Constant e
1 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
12 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
14 Head Rise meters 146,7168| -2,190882E-04| -1,108532E-03| 3,458276E-06| -3,860142E-09 100
Pump | First Transient Transient First Second
Data Exists Special Condition | Event Event
1 No Ignore Transient| Exists | Does Not Exist
12 No Ignore Transient| Exists | Does Not Exist
14 No Ignore Transient| Exists | Does Not Exist
Reservoir Table
Reservoir Name Object Inlet Elevation | Surface Surface (Pipe #1) | (Pipe #1) | Pipe Depth
Defined | Elevation Units Pressure | Pressure Units | K In, K Out Depth Units
11 Reservoir Yes 196,36 meters 1 atm (P8)0,0 (P8) 0 meters
Reservoir First Second
Event Event
11 Does Not Exist| Does Not Exist
Junction Transient Data

J1 (Pump EL+97.60) Transient Data:
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Transient Special Condition set - transient data will be ignored
Single Event Transient Data

Event Parameter: Time Absolute

Event Criteria: Greater Than or Equal To 0 seconds

Pump trip

J5 (Assigned Flow) Transient Data:
Time Data
Time Vol. Flowrate (m3/hr)
0 450
1 300
2 150
3 0

J7 (Assigned Flow) Transient Data:
Time Data
Time Vol. Flowrate (m3/hr)
0 450
1 300
2 150
3 0

J12 (Pump EL+97.60) Transient Data:
Transient Special Condition set - transient data will be ignored
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds
Pump trip

J14 (Pump EL+97.60) Transient Data:
Transient Special Condition set - transient data will be ignored
Single Event Transient Data
Event Parameter: Time Absolute
Event Criteria: Greater Than or Equal To 0 seconds
Pump trip

== BEGINNING OF OUTPUT DATA ==

Title: AFT Impulse Model
Analysis run on: 12/11/2018 4:22:04 ii
Application version: AFT Impulse Version 4.0 (2009.10.07)

Input File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112.imp

Scenario: Base Scenario/2xDOXEIO/2xDOXEIO+OUT

Output File: D:\440-ADT-ANTLIOSTASIA\6.EAEAIAO-ANAAOOC\CALCULATIONS\HYDRAULIC\KALAMA-3 pumps-20181112_4.out

Steady-State Execution Time= 1,41 seconds
Total Number Of Head/Pressure Iterations= 2243
Total Number Of Flow Iterations= 308

Number Of Pipes= 17

Number Of Junctions= 18

Matrix Method= Gaussian Elimination

Transient Execution Time= 33,50 seconds

Model Start Time= 0 seconds

Model Stop Time= 80 seconds

Time Step Size= 3,851853E-03 seconds

Total Number of Time Steps= 20769

Transient Cavitation Model= Ignore Cavitation
Artificial Transient Criteria= 0,5%

Artificial Transient Criteria Minimum Flow= 0 liter/sec
Time Step Output Written to File= 1

Pressure/Head Tolerance= 0,00001 relative change
Flow Rate Tolerance= 0,00001 relative change
Flow Relaxation= (Automatic)

Flow relaxation automatically lowered to 0,1
Pressure Relaxation= (Automatic)
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Constant Fluid Property Model
Fluid Database: AFT Standard
Fluid: Water at 1 atm
Max Fluid Temperature Data= 212 deg. F
Min Fluid Temperature Data= 32 deg. F

Temperature= 20 deg. C

Density= 998,3167 kg/m3

Viscosity= 0,001 kg/sec-m

Bulk Modulus= 2037,245 MPa
Vapor Pressure= 0,0229 atm
Viscosity Model= Newtonian

Atmospheric Pressure= 1 atm
Gravitational Acceleration=1g
Turbulent Flow Above Reynolds Number= 4000
Laminar Flow Below Reynolds Number= 2300

Total Inflow= 295,9 liter/sec
Total Outflow= 295,9 liter/sec

Maximum Static Pressure is 10,73 atm at Pipe 1 Inlet
Minimum Static Pressure is 0,9997 atm at Pipe 8 Outlet

Maximum Transient Pressure is 12,97 atm at Pipe 1 Station 0.
Minimum Transient Pressure is 0,9862 atm at Pipe 8 Station 539.

Pipe Transient Max/Min Results
Pipe | Max. Volumetric | Max. Volumetric | Max. Volumetric | Min. Volumetric | Min. Volumetric | Min. Volumetric | Max. Static
Flowrate Flowrate Flowrate Flowrate Flowrate Flowrate Pressure
(liter/sec) Time (seconds) Station (liter/sec) Time (seconds) Station (atm)
1 98,65 3,852E-03 0 56,7901 6,664 0 12,968
2 98,65 0,01156 1 56,7923 6,656 0 12,811
3 295,94 0,01156 0 138,8360 3,609 4 12,419
4 286,02 15,23 18 119,7040 3,028 152 12,418
5 287,58 16,11 70 45,9427 0,000 0 11,005
6 292,92 13,58 164 45,9427 0,000 0 10,885
7 293,22 13,53 9 45,9427 0,000 0 6,728
8 300,10 13,37 539 45,9427 7,704E-03 0 6,700
9 125,00 0,02696 0 -0,7305 6,691 0 12,429
10 125,00 3,852E-03 0 -0,9138 6,691 0 11,013
11 98,65 3,852E-03 0 56,7901 6,664 0 12,968
12 98,65 0,01156 1 56,7923 6,656 0 12,811
13 98,65 3,852E-03 0 56,7901 6,664 0 12,968
14 98,65 0,01156 1 56,7923 6,656 0 12,811
15 19,51 9,749 1 -42,6512 2,908 1 12,214
16 19,51 9,749 1 -42,6512 2,908 1 12,214
17 39,02 9,749 1 -85,3150 2,916 1 12,424
Pipe Max. Static Max. Static | Min. Static Min. Static Min. Static
Pressure Pressure Pressure Pressure Pressure
Time (seconds) Station (atm) Time (seconds) Station
1 6,656 0 10,4742 0,04237 1
2 6,656 0 10,0486 0,000 1
3 6,652 0 10,0786 0,000 4
4 6,637 0 8,7036 0,02696 152
5 6,051 0 8,6647 0,1656 70
6 5,782 0 4,9482 0,1425 164
7 5,735 0 4,9482 0,000 0
8 5,701 0 0,9862 13,37 539
9 6,637 7 10,0773 0,000 7
10 6,020 7 8,6933 0,000 7
11 6,656 0 10,4742 0,04237 1
12 6,656 0 10,0486 0,000 1
13 6,656 0 10,4742 0,04237 1
14 6,656 0 10,0486 0,000 1
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Pipe Max. Static Max. Static | Min. Static Min. Static Min. Static
Pressure Pressure Pressure Pressure Pressure
Time (seconds) Station (atm) Time (seconds) Station

15 6,772 0 9,8550 0,03852

16 6,772 0 9,8550 0,03852

17 6,652 1 9,8550 0,03852

All Junction Table
Jet Name P Static | P Static Loss
In Out Factor (K)
(atm) (atm)

1 Pump EL+97.60 1,034| 10,728 0,0000

2 Check Valve EL+98.70| 10,474 10,468 0,1445

3 Branch 10,072 10,072 0,0000

4 Branch 10,083 10,083 0,0000

5 Assigned Flow| 10,077 10,077 0,0000

6 Branch 8,704 8,704 0,0000

7 Assigned Flow 8,693 8,693 0,0000

8 Branch 8,665 8,665 0,0000

9 Branch 4,948 4,948 0,0000

10 Branch 4,953 4,953 0,0000

11 Reservoir 1,000 1,000 0,0000

12 Pump EL+97.60 1,034| 10,728 0,0000

13 | Check Valve EL+98.70| 10,474| 10,468 0,1445

14 Pump EL+97.60 1,034| 10,728 0,0000

15 | Check Valve EL+98.70| 10,474| 10,468 0,1445

18 Gas Accumulator 9,882 9,882 0,0000

19 Gas Accumulator 9,882 9,882 0,0000

20 Branch 9,855 9,855 0,0000
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5.3.1 NAPAPTHMA Il - PQTOTEXNIKOI YMOAOI'IZMOI

OPIZTIKH MEAETH H/M ANTAIOZTAZION — TEXNIKH EKOEZH



ANTAIOZTAZIO KAAAMA - DQTOTEXNIKOI YIMOAOIIZMOI

Partner for Contact:
Order No.:
Company:
Customer No.:

Date: 15.11.2018
Operator:
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ANTAIOETAZIO KAAAMA - ®QTOTEXNIKOI YNIOAOTIIZMOI / Luminaire parts list

14 Pieces

7 Pieces

PETRIDIS 511443 3F LINDA LED 1x30W

NEUTRAL Py
Article No.: 511443 - —
Luminous flux (Luminaire): 4218 Im -
Luminous flux (Lamps): 4340 Im

Luminaire Wattage: 33.0 W

Luminaire classification according to CIE: 100

CIE flux code: 38 69 91 100 97

Fitting: 1 x LED 3F LINDA 1x30W 4000K

(Correction Factor 1.000).

PETRIDIS 511913 3F LINDA LED 2x30W

NEUTRAL i
Article No.: 511913 e

Luminous flux (Luminaire): 8708 Im
Luminous flux (Lamps): 8960 Im

Luminaire Wattage: 63.0 W

Luminaire classification according to CIE: 100
CIE flux code: 38 69 91 100 97

Fitting: 1 x LED 3F LINDA 2x30W 4000K
(Correction Factor 1.000).
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XQPOX MEXHE TAZHI / Summary

~,,,//// 420 l{//4 \\)
360 480 \
\ 480 420
420

480
// \ 420
420 480 480
360
N v
[~ e

480

T3 =
/,—/—480\

201 m

— 480 490
420 /
A

. 0.00

0.00

Height of Room: 3.100 m, Mounting Height: 3.100 m, Light loss factor:
0.80

3.28m

Values in Lux, Scale 1:26

Surface p [%0] E,v [IX] Emin [X] Emax [X] uo
Workplane / 417 253 532 0.606
Floor 20 262 200 300 0.763
Ceiling 70 169 96 234 0.569
Walls (4) 50 307 117 1291 /
Workplane:

Height: 1.000 m

Grid: 32 x 32 Points

Boundary Zone: 0.000 m
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]

PETRIDIS 511443 3F LINDA LED 1x30W
1 2 NEUTRAL (1.000) 4218 4340 33.0
Total: 8436 Total: 8680 66.0

Specific connected load: 10.01 W/m2 = 2.40 W/m#/100 Ix (Ground area: 6.59 m?)
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XQPOX METAEXHMATIZTH / Summary

\ T274m
I 1360
4207420
360 / X,
L300 420 420
/ \ 360
360 420 ;20 )
\ 360
420 ;20
S \ 420 /
420 =
| ——420— |360
500 360\____360/ 200
240
\“‘lu-ﬂ'
) . 0.00
0.00 328m

Height of Room: 3.100 m, Mounting Height: 3.100 m, Light loss factor:

Values in Lux, Scale 1:36

0.80
Surface p [%0] E, [IX] Emin [X] Emax [X] uo
Workplane / 356 224 480 0.629
Floor 20 238 177 278 0.744
Ceiling 70 129 79 250 0.616
Walls (4) 50 253 111 1705 /
Workplane:

Height: 1.000 m

Grid: 32 x 32 Points

Boundary Zone: 0.000 m
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]

PETRIDIS 511443 3F LINDA LED 1x30W
1 2 NEUTRAL (1.000) 4218 4340 33.0
Total: 8436 Total: 8680 66.0

Specific connected load: 7.36 W/m2 = 2.07 W/m?#/100 Ix (Ground area: 8.97 m?)
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Operator
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e-Malil

XQPOX XAMHAHZ TAZHZ / Summary

— T276m

360"‘""“\ 300

o
/ 7 )

360 420 420
/ \ 360
—480 420 )
480 P
420 L ang
\I 360
420
20— g20— ‘//,///
) . 0.00
0.00 3.28m
Height of Room: 3.100 m, Mounting Height: 3.100 m, Light loss factor: Values in Lux, Scale 1:36
0.80
Surface p [%0] E, [IX] Emin [X] Emax [X] uo
Workplane / 370 236 489 0.638
Floor 20 244 185 284 0.761
Ceiling 70 121 80 153 0.658
Walls (4) 50 250 119 741 /
Workplane:
Height: 1.000 m
Grid: 32 x 32 Points
Boundary Zone: 0.000 m
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]
PETRIDIS 511443 3F LINDA LED 1x30W
1 2 NEUTRAL (1.000) 4218 4340 33.0

Total: 8436 Total: 8680 66.0

Specific connected load: 7.30 W/m2 = 1.97 W/m?#/100 Ix (Ground area: 9.04 m?)
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ITAOMH 105.50-01 / Summary

N\ T10.00 m
10 200 O
20—
\/ 220~
240240
/
240 240
/ \
240 2410
240\ 240
240
240
Eﬂm
) , "0_00
0.00 480m

Height of Room: 7.800 m, Mounting Height: 7.800 m, Light loss factor:

Values in Lux, Scale 1:129

0.80
Surface p [%0] E,v [IX] Emin [X] Emax [X] uo
Workplane / 225 170 259 0.756
Floor 20 225 176 259 0.780
Ceiling 70 146 100 223 0.686
Walls (4) 50 270 98 825 /
Workplane:

Height: 0.000 m

Grid: 16 x 32 Points

Boundary Zone: 0.000 m
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]

PETRIDIS 511913 3F LINDA LED 2x30W
1 6 NEUTRAL (1.000) 8708 8960 63.0
Total: 52250  Total: 53760 378.0

Specific connected load: 7.87 W/m2 = 3.50 W/m?#/100 Ix (Ground area: 48.00 m?)
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Operator
Telephone
Fax
e-Mail
ITAOMH 105.50-02 / Summary
\ \ T190m
240 270
270
300—300
3007 """"‘300\ 240
300 30‘0
270
270 300 / 270
\ 300
300 300/
300——300—
270 270
/ \ 240
\ 1
) . 0.00
0.00 3.58m
Height of Room: 3.100 m, Mounting Height: 3.100 m, Light loss factor: Values in Lux, Scale 1:26
0.80
Surface p [%0] E,v [IX] Emin [IX] Emax [X] uo
Workplane / 268 202 323 0.755
Floor 20 269 212 323 0.789
Ceiling 70 155 107 184 0.689
Wallls (4) 50 306 120 817 /
Workplane:
Height: 0.000 m
Grid: 32 x 16 Points
Boundary Zone: 0.000 m
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]
PETRIDIS 511913 3F LINDA LED 2x30W
1 1 NEUTRAL (1.000) 8708 8960 63.0
Total: 8708 Total: 8960 63.0
Specific connected load: 9.26 W/m2 = 3.45 W/m#/100 Ix (Ground area: 6.80 m?)
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Operator
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ITAOMH +96.90 / Summary
~— T10.00m
240]| 280
N —/
28D
\/ ?ZA 320
320
320
320
] 320
320
\280
. 0.00
0_00 480 m
Height of Room: 3.720 m, Light loss factor: 0.80 Values in Lux, Scale 1:129
Surface p [%] E,v X E i [IX] Emax [IX] uo
Workplane / 302 207 369 0.686
Floor 20 302 204 365 0.675
Ceiling 70 116 87 150 0.751
Walls (4) 50 253 99 1550 /
Workplane:
Height: 0.000 m
Grid: 32 x 64 Points
Boundary Zone: 0.000 m
Luminaire Parts List
No. | Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]
PETRIDIS 511443 3F LINDA LED 1x30W
1 8 NEUTRAL (1.000) 4218 4340 33.0
Total: 33745  Total: 34720 264.0

Specific connected load: 5.50 W/m?2 = 1.82 W/m?/100 Ix (Ground area: 48.01 m2)
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ANTAIOZTAZIO KAAAMA
MINAKAE AIANOMHE : rnxT
ANAXQP. MNEPIFPA®H EFKATEXTHMENH IZXYZ (VA) Iz ZHTOYMENH IZXYZ (VA) PEYMA ANA ®AZH (A) >Z.
INAKA KATANAAQTON L1 L2 L3 1 L1 L2 L3 L1 L2 L3 2
500 1,00 500 2,17 1,00
420 1,00 420 1,82 1,00
460| 1,00 460 1,99 1,00
ZYNOAO ®QTIZMOY 500 0 880 500 0 880] 217] 000 381
1,00 0,50
1,00 0,00
1,00 0,50
ZYNOAO PEYMATOAOTQN 0 0 0 0 0 o] o000l o000 000
1 ANTAIA 63.500|  63.500|  63.500| 1,00 63.500|  63.500| 63.500] 274,96| 274,96| 274,96| 1,00
2 ANTAIA 63.500|  63.500|  63.500| 1,00 63.500|  63.500| 63.500] 274,96| 274,96| 274,96| 1,00
3 ANTAIA 63.500|  63.500|  63.500| 1,00 63.500|  63.500| 63.500] 274,96| 274,96| 274,96| 1,00
4 ANTAIA 63.500|  63.500|  63.500| 1,00 63.500|  63.500| 63.500] 274,96| 274,96| 274,96| 0,00
1,00 1,00
5 MINAKAS N6-1 8.630|  8.150|  7.083] 0,60 5178|  4.800|  4.250] 2242| 21,17 18,40 0,80
1,00 1,00
1,00 1,00
ZYNOAO AOINON ®OPTION| 262.630| 262.150| 261.083 194.642| 194.412| 193.900| 842,83 841,83 839,61
ZYNOAIKH EFKATEZTHMENH IZXYZ ANA ®AZH (VA) : 263.130) 262.150| 261.963| ZYNOAO (VA): 787.243
ZYNOAIKH ZHTOYMENH IEXYZ ANA QAZH (VA) : 195.142| 194.412| 194.780) IYNOAO (VA): 585.427
METIZTO PEYMA ZHTHEHE (A) : 848,45
MPOZAYZHEH AOTQ KINHTHPON : 5.2.1: SYNTEAESTHS ZHTHSHS QOPTION FPAMMHS
EQEAPEIA : 25% 5.2. 2: SYNTEAESTHS ZHTHSHS [PAMMHS MINAKA
ZYNOAIKO PEYMA YTOA. (A) : 1.061




ANTAIOZTAZIO KAAAMA
MINAKAZ AIANOMHZ : ne-1
ANAXQP. NEPIFPA®H EFKATEZTHMENH IZXYZ (VA) >z ZHTOYMENH IZXYZ (VA) PEYMA ANA ®AZH (A) 2.7
NMINAKA KATANAAQTQON L1 L2 L3 1 L1 L2 L3 L1 L2 L3 2
1 PQTIZMOZ 430 1,00 430 1,86 1,00
2 PQTIZMOZ 450 1,00 450 1,95 1,00
3 PQTIZMOZ 300 1,00 300 1,30] 2,00
4 POTIZMOZ AZPAAEIAT 83 1,00 83 0,36] 3,00
5 EQEAPEIA X
6 EQEAPEIA X
ZYNOAO ®QTIZMOY 430 450 383 430 450 849 1,86 1,95 3,68
7 10 PEYMATOAOTHE 2.500 1,00 2.500 10,83 0,50
10 PEYMATOAOTHE 2.500 1,00 2.500 10,83 0,50
30 PEYMATOAOTHE 2.500 2.500 2.500 1,00 2.500 2.500 2.500) 10,83] 10,83 10,83] 1,00
10 30 PEYMATOAOTHE 2.500 2.500 2.500 1,00 2.500 2.500 2.500) 10,83| 10,83 10,83] 0,00
ZYNOAO PEYMATOAOTQN 7.500 7.500 5.000 3.750 3.750 2.500] 16,24| 16,24 10,83
11 ANEMIZTHPAZ M/Z 100 100 100 1,00 100 100 100 0,43 0,43 0,43| 1,00
12 ANEMIZTHPAZ 'MXT 100 100 100 1,00 100 100 100 0,43 0,43 0,43| 0,00
13 MNINAKAZ PLC/AYTOMATIZMQN 1.500 1,00 1.500 6,50( 1,00
14 MINAKAZ NMYPANIXNEYZHZ 500 1,00 500 2,17 1,00
ZYNOAO AOINQN ®OPTION 700 200 1.700 600 100 1.600 2,60 0,43 6,93
ZYNOAIKH ETKATEZTHMENH IZXYZ ANA ®AZH (VA) : 8.630 8.150 7.083 ZYNOAO (VA) : 23.863
ZYNOAIKH ZHTOYMENH IZXYZ ANA ®AZH (VA) : 4.780 4.300 4.949 ZYNOAO (VA) : 14.847
MEFIZTO PEYMA ZHTHZHZ (A): 21,52
NPOZAYZHZH AOIrQ KINHTHPQON : 3.Z. 1:3YNTEAESTHS ZHTHXHS @OPTION TPAMMHZ
EQEAPEIA : 25% 3.Z.2: XYNTEAESTHS ZHTHXHS FTPAMMHZ [TINAKA
ZYNOAIKO PEYMA YTIOA. (A) : 27
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DWG No

POWER CABLE CALCULATIONS REV/DATE

NOTES

. FOR GROUP OF CONSUMERS - MAX DISTANCE CABLE CALCULATION (WORST CASE SCENARIO) ONLY

. CODES & STANDARDS : EAOT HD 384, IEC 60364, GP 16-02-05

. FOR CABLE CALCULATION TABLES SEE BELOW:

. CALCULATIONS

CODE / TABLE

B1. CORRECTION FACTORS

B1.1 AR
Ambient Temperature f; (T # 30 °C) : X EAOT HD 384 / TABLE 52-A1
Grouping fp X EAOT HD 384 / TABLE 52-E1, 52-E4, 52-E5

B1.2 UNDER GROUND

EAOT HD 384 / TABLE 52-A2

Ambient Ground Temperature f; (8# 20 °C) X

Soil thermal resistivity (o #2,5°Cm/w) f, X EAOT HD 384 / TABLE 52-A3
Grouping f; X EAOT HD 384 / TABLE 52-E2
Cable ducting fy X EAOT HD 384 / TABLE 52-E3

DERATING FACTOR (D.F.)

B2. CONTINUOUS CURRENT CARRYING CAPACITY

I'y=1g/(D.F.)

B3. CROSS-SECTION SELECTION

Cable Type

No of Phase conductor

Cross-Section per Phase SpH (mm2)

Continuous Current Carrying Capacity per Phase (A) : X

EAOT HD 384 / TABLE 52-K2, 52-K3

Continuous Current Carrying Capacity of the Cable Iz (A)

No of Neutral conductor

Neutral Cross-Section Sn (mm2)

Earthing Conductor Cross-Section Spe (mm2)

r (Q/ km) per Conductor : X SEE TABLE BELOW
X (Q / km) per Conductor : X SEE TABLE BELOW
r(Q/km)
X (Q/ km)

EXTRACT FROM ABB : ELECTRICAL INSTALLATION HANDBOOK, VOLUME 2

22 hetallation and dimensioning of cablea

2 Protection of feeders

gingle-core cable

Takle 1: Resistance and reactancs per unit of length of copper cables

tavo-core/three-core cable

| 8 5 é.[g?";{] =[2km] !'['.:'-_:'l'k[rné] =[2km]

T = o T
15 48 [ 181 [ERE =
25 ==)] 015 ams o108
4 BA&T 0943 B [ [x]]
=] 371 035 274 D.EEE
10 224 0119 227 DOEET
=) 141 [0y b 1.43 ooE1T
25 [ Q06 [ (=R
35 D 01 DG5S QO7ES
=8 0473 0101 043 D.O77g
o 0328 QRS ket 0O7Ed
a5 0236 QOETE o3 LOTEE
120 Dige D.0EGE 01 0074
150 0153 DOE2E [P T LO7ds
185 0123 [ =] 0125 00742
240 Qads DLOEse DL EREE nove2
200 UOTE QAR Quors ooreE
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DWG No

POWER CABLE CALCULATIONS REV/DATE
R|] CABLE No:
E REMARKS
V| FROM METAIXHMATIZTH TO : rNXT
A. BASIC DATA
Voltage (kV) 0,40
Frequency (Hz) 50
Aparrent Power (kVA)
Power (kW) 640,00
Power Factor (cos®) 0,80
Cable Length (km) 0,015
Efficiency (n)
Full load Amps Ig (A) 1154,70
Total loads Amps Ig (A) 1154,70
B. CALCULATIONS
B1. CORRECTION FACTORS
B1.1 AR
Ambient Temperature f; (T # 30 °C) 0,87
Grouping f, 0,86
B1.2 UNDER GROUND
Ambient Ground Temperature f; (6# 20 °C)
Soil thermal resistivity (o #2,5°Cm/w) f,
Grouping f3
Cable ducting f4
DERATING FACTOR (D.F.) 0,748
B2. CONTINUOUS CABLE CURRENT CARRYING CAPACITY
I'z=1z/(D.F.) 1193,38
B3. CROSS-SECTION SELECTION
Cable Type J1VW
No of Phase conductor 5
Cross-Section per Phase SpH (mm?) 150,0
Continuous Current Carrying Capacity per Phase (A) 319,0
Continuous Current Carrying Capacity of the Cable 17 (A) 1595,0
No of Neutral conductor 1
Neutral Cross-Section Sn (mm?) 150,0
Earthing Conductor Cross-Section Spe (mmz)
r (Q/ km) per Conductor 0,1570
x (Q / km) per Conductor 0,0745
r(Q/km) 0,0314
X (Q/km) 0,0149
B4. VOLTAGE DROP CALCULATIONS
AV =  (3) x km x Ig X (rcos@ + xsing) 1,02
AV =2 x km X Ig X (rcos¢ + xsing) :
€= (AV/V)x 100 : 0,26%

B5. VOLTAGE DROP CALCULATIONS (STARTING CONDITIONS

Starting Method :

lst (A)

COSQ(st)

AV =+ 3 xkm x lg x (rcos@(st) + xsingsy)

€= (AV/ V) x 100

B6. SHORT CIRCUIT WITHSTAND CALCULATIONS

Icc (kA)

t (sec)

k (A s / mm3)-(k=115 or 143)

S = (1000 x lcc x V t) / k :

B7. MINIMUM SHORT-CIRCUIT CURRENT AT END OF THE CONDUCTOR

lemin=[0,8 X Uy X Ksec X Kpar / 1.5 X p x (2L/S)] without N cond. (4:

lemin= [0,8 X Ug X Kgee X Kpar / 1.5 X p x (1+m)L/S)] (A)

Ksec = (correction factor for cables larger than 95mm2)

Koar = (correcting coeff. for conductor in parallel)

m = (Phcond. /N cond.)

C. SELECTION

C1. CABLE CROSS SECTION

3x5x(1x150)+3x(1x150)

C2. PROTECTION OF FEEDER

Protective device set current (A)

Protective device magnetic trip current I3 (A)

Check (lkmin > 1,2xl3 )




DWG No

POWER CABLE CALCULATIONS REV/DATE
R|] CABLE No:
E REMARKS
V] FROM INXT TO : ANTAIA (TYMIKH ANAXQPHZH)
A. BASIC DATA
Voltage (kV) 0,40
Frequency (Hz) 50
Aparrent Power (kVA)
Power (kW) 160,00
Power Factor (cos®) 0,84
Cable Length (km) 0,020
Efficiency (n)
Full load Amps Ig (A) 274,93
Total loads Amps Ig (A) 274,93
B. CALCULATIONS
B1. CORRECTION FACTORS
B1.1 AR
Ambient Temperature f; (T # 30 °C) 0,87
Grouping f, 0,82
B1.2 UNDER GROUND
Ambient Ground Temperature f; (6# 20 °C)
Soil thermal resistivity (o #2,5°Cm/w) f,
Grouping f3
Cable ducting f4
DERATING FACTOR (D.F.) 0,713
B2. CONTINUOUS CABLE CURRENT CARRYING CAPACITY
I'z=1z/(D.F.) 227,57
B3. CROSS-SECTION SELECTION
Cable Type J1VW
No of Phase conductor 1
Cross-Section per Phase SpH (mm?) 150,0
Continuous Current Carrying Capacity per Phase (A) 319,0
Continuous Current Carrying Capacity of the Cable 17 (A) 319,0
No of Neutral conductor 1
Neutral Cross-Section Sn (mm?) 150,0
Earthing Conductor Cross-Section Spe (mmz)
r (Q/ km) per Conductor 0,1570
x (Q / km) per Conductor 0,0745
r(Q/km) 0,1570
X (Q/km) 0,0745
B4. VOLTAGE DROP CALCULATIONS
AV =  (3) x km x Ig X (rcos@ + xsing) 1,64
AV =2 x km X Ig X (rcos¢ + xsing) :
€= (AV/V)x 100 : 0,41%
B5. VOLTAGE DROP CALCULATIONS (STARTING CONDITIONS
Starting Method SOFT STARTER
st (A) = 3xlg 824,79
COSQ(st) 0,80
AV =+ 3 xkm x lg x (rcos@(st) + xsingsy) 4,87
€= (AV/V)x 100 1,22%
B6. SHORT CIRCUIT WITHSTAND CALCULATIONS
Icc (kA)
t (sec)
k (AY's/ mm?)-(k=115 or 143)
S = (1000 x lcc x V t) / k :
B7. MINIMUM SHORT-CIRCUIT CURRENT AT END OF THE CONDUCTOR
lemin=[0,8 X Uy X Ksec X Kpar / 1.5 X p x (2L/S)] without N cond. (4:
lemin= [0,8 X Ug X Kgee X Kpar / 1.5 X p x (1+m)L/S)] (A)
Ksec = (correction factor for cables larger than 95mm2)
Koar = (correcting coeff. for conductor in parallel)
m = (Phcond. /N cond.)
C. SELECTION
C1. CABLE CROSS SECTION 4x150mm?

C2. PROTECTION OF FEEDER

Protective device set current (A)

Protective device magnetic trip current I3 (A)

Check (lkmin > 1,2xl3 )
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DWG No

POWER CABLE CALCULATIONS

REV/DATE

<mx

CABLE No :

FROM [TXT TO:  Nod

REMARKS

A. BASIC DATA

Voltage (kV)

0,40

Frequency (Hz)

50

Aparrent Power (kVA)

Power (kW)

14,80

Power Factor (cos®)

0,80

Cable Length (km)

0,010

Efficiency (n)

Full load Amps Ig (A)

26,70

Total loads Amps Ig (A)

26,70

B. CALCULATIONS

B1. CORRECTION FACTORS

B1.1 AR

Ambient Temperature f; (T # 30 °C)

0,87

Grouping f,

0,82

B1.2 UNDER GROUND

Ambient Ground Temperature f; (6# 20 °C)

Soil thermal resistivity (o #2,5°Cm/w) f,

Grouping f3

Cable ducting f4

DERATING FACTOR (D.F.)

0,713

B2. CONTINUOUS CABLE CURRENT CARRYING CAPACITY

I'y=1;/ (D.F.)

42,80

B3. CROSS-SECTION SELECTION

Cable Type

J1IVW

No of Phase conductor

Cross-Section per Phase SpH (mmz)

10

Continuous Current Carrying Capacity per Phase (A)

60,0

Continuous Current Carrying Capacity of the Cable 17 (A)

60,0

No of Neutral conductor

Neutral Cross-Section SN (mmz)

Earthing Conductor Cross-Section Spe (mmz)

r (Q/ km) per Conductor

2,2700

x (Q / km) per Conductor

0,0861

r(Q/km)

2,2700

x (Q/ km)

0,0861

B4. VOLTAGE DROP CALCULATIONS

AV =  (3) x km x Ig X (rcos@ + xsing)

0,86

AV =2 x km X Ig X (rcos¢ + xsing)

€= (AV/ V) x 100 :

0,22%

B5. VOLTAGE DROP CALCULATIONS (STARTING CONDITIONS

Starting Method :

Ist (A) = 2xlg

COSQ(st)

AV =+ 3 xkm x lg x (rcos@(st) + xsingsy)

€= (AV/ V) x 100

B6. SHORT CIRCUIT WITHSTAND CALCULATIONS

Icc (kA)

t (sec)

k (A s / mm3)-(k=115 or 143)

S = (1000 x lcc x V t) / k :

B7. MINIMUM SHORT-CIRCUIT CURRENT AT END OF THE CONDUCTOR

lemin=[0,8 X Uy X Ksec X Kpar / 1.5 X p x (2L/S)] without N cond. (4:

lemin= [0,8 X Ug X Kgee X Kpar / 1.5 X p x (1+m)L/S)] (A)

Ksec = (correction factor for cables larger than 95mm2)

Koar = (correcting coeff. for conductor in parallel)

m = (Phcond. /N cond.)

C. SELECTION

C1. CABLE CROSS SECTION

5x10mm?

C2. PROTECTION OF FEEDER

Protective device set current (A)

Protective device magnetic trip current I3 (A)

Check (lkmin > 1,2xl3 )
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