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Methodology for solving water supply engineering infrastructure
problems in Georgia
Abstract

Clean water is one of the strong driving force for human development. It
expands human ability to help create an effective cycle of health and well-being.
Unrestricted access to safe drinking water is the fundamental and one of the basic
rights of human existence. The United Nations Economic, Social and Cultural
Rights Committee declared ,, Human right to water "is committed to each person,
safe and high quality drinking water. basic needs of each person per day for at least
20 liters of clean water a human right to water for demonstrating; This is the
minimum task of the government. This obligation reflects the universal value and
responsibility of governments before the population.

The relevant legal framework established in Georgia for the provision of
environmental and natural resources, including water resources regulation, which
consists of laws, subordinate acts, provisions, orders and other normative legal acts.
The water resources management and protection of the principles of politics in
terms of the most important of the law "on the water" (in force since 1997), the
Law "On Environmental Protection" (in force since 1996), and the "Law on
Mineral Resources" (in force since 1996). [1]

According to the Law of Georgia on Water, the Ministry of Environment
Protection and Natural Resources of Georgia is the governmental institution of
executive power of Georgia, ensuring the implementation of state policy in the
field of environmental protection (including water resources) and rational use of
natural resources. [1]

Nowadays water management is carried out in Georgia based on
administrative principle. Other state bodies involved in the field of water
management are: Ministry of Economic Development, Ministry of Agriculture,
Ministry of Labor, Health and Social Affairs, as well as local self-government
bodies.

With the aim of solving the problem of supply of safe drinking water to
population, with the efforts of the World Health Organization, many documents
were adopted, including at the Third European Conference of London in 1999, the
Ministers of Environment and Health adopted a report on "Water and Health",
Which is one of the strongest instruments "For sustainable development of Europe,
the Caucasus and Central Asian countries and for sustainable development and
development of Central Asian countries, the partnership and concrete measures in
the field of water resources for the improvement of water supply and sanitation in
cities, Integrated Water Resources Management for the implementation of cross-
border, national and regional levels ". [1] [2]

Georgia as a signatory to the Millennium Declaration, Has taken the
obligation to ensure the development of Millennium Development Goals in
National Development Strategies. According to this document, the main purpose



of the drinking water quality and supply strategy of the country's population is to
provide all families with quality drinking water by 2035. [3] [4] [5]

Nowadays centralized communal water pipelines exist in all 85 towns and
district centers with 156 headworks. Surface and ground waters are mainly used as
agricultural and drinking water sources of the country's population. The water
supply in eastern Georgia is 10 billion m3 and mainly underground, highly
mineralized and microelements are represented by high water content resources.
This leads to worsening water quality and reduces the possibility of using it as a
drink. Water reserves of Western Georgia are 50 billion m3, and surface water is
mainly used as a source of water supply. The country's population consumes as low
(50-100 mg / 1), optimal (300-500mg / 1) and high (1000-1500 mg / 1) of the
mineralized waters, in a number of water pipelines the high content of halogen
substitute hydrocarbons, in particular, the chlorophyll, which in many cases causes
the health of the population.

The main purpose of the research is to provide drinking water supply to the
population in a continuous, 24-hour regime, in order to improve the water supply
and sanitation system in every city and settlement area and approach this system
to world standards. However, this requires a lot of financial resources, time and
work. Water supply is one of the main priorities for the country's infrastructure
development.

About 60% of existing water pipes are in bad condition, which causes
frequent accidents, water pollution and incompatibility with its sanitary norms.
Technical losses in some areas reaches 40%. At present there is less than 10% of
the city's population and half of the rural population does not have a central water
supply and they depend on the external tapes and wells. There are territories
where water supply in any form is a problem and the water is drawn to cisterns.

All conducted tests and examined processes showed stable operational
parameter adjusments. The only differences were in TMP and permeability and
the resulting operational costs, which were also influenced by the used amount of
coagulant, chlorine and other chemicals. [27] [42] [43] [44] [45] [46]

One can conclude that it is not necessary to include a sand filter as a
pretreatment upstream an ultrafiltration step for the treatment of tertiary waste
water if the TSS concentration is within adequate range for the UF. If a sand filter
is already avalible, it is already avalible, it is advisable to operate with coagulant
dosing prior the UF, to avoid maybe higher CEB frequencies.

With the aid of ultrafiltration, higher elimination rates of organic
substances can be achieved compared to sand filtration. This fact was proofed with
the spetial LCOCD analysis which was done for both tests: coagulant dosing prior
SF and coagulant dosing prior UF. [33] [34] [35] [36] [42] [47] [48] [49] [50] [51] [52]

If the use of coagulant is not possible or desired and the utilization of
chlorine is not specified, it is demonstrated that operation with chlorinated
backwashes and the same operational parameters is possible and could achieve
comparable results.



The best solution regarding OPEX is the operation with intermittent
addition of coagulant upstream the UF. The costs will roughly be 3 to 6 times
lower compared to other options.

In order to prevent the adverse impacts caused by the above described
problems and the possible privatization of water supply systems, it is necessary to
carry out the following measures:

e Ensuring full participation of all stakeholders in the process of
development of a single state policy in the field of water
conservation and use;

e Correct and strict distribution of competences between the agencies
engaged in water management;

e Fully inform and engage the public while making decisions on
planning and implementation of reforms in the water sector;
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obslfodo  gohdgbobmgol  (dsy. 3Mogmesb@gdo) s Ubgs  g9Hdgbools
36MHm3qLgoL dgmdeos 8603369wm3560 453cgbs 0dmbomb HmymeE oBI0bDY,
31939  3930FOME OGO YOIHY @S Bom3gmoom bobxgdbg. Fmogz56
doBsbL  FoMTMogbl 94930960  b53gdMdOL B FHEMIBLGIOMI6 )P
06935b, dogommom  360d3bgemzsbo  fymol  3033mbgbBHgdol  dswowo
033000 256533900900 ©s gU Ym39w03g B0 LBoM3gMHOE0M boGxgdo.
[28] [30] [31] [41]

3M93MIBEGH0 - 9OH0-9MH0 Y39wsDg d300500MdME0 3mA3MmbgbEos
bom3gMmozom  LBobEGYsdo.  LoFoMOms  Bs3dsMobo  Fggagdol  dJmbg
5B 9MbsGHoMwo ™m39M530900L  dglifagans/gobbongs. 5d9sb go8mdobsty,
d9LOMWES O 8958358 M5dIb0dg BHILEO Top.  3MEMEsBOL iyz9@0oWwo
©MBOMYOS B M09  BMIMNGOL  ©sFdHIV0m  JXMOHOMGOIO
39939906093b35. 302980 GOL LMY 56 Boffomd®oz0 A5mdagds 293 9bsls
SHIbL  MEGHOIROWEHM305  IMEYwOol  BMbJ30mbo®mdsBy.  BsIMM™ITo
0o60my0y9600 dolo Mm39MH0Mmgdol  4obLlbgs390e  FgmL. Asboboggds
9650EH03MO0  S0Imabgmol  20bs33gmado o sLY3g  IRJTOO
33093900l 4556850090 Bom3gmoom botxgdo. [41] [42] [43]
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LEAHOMIGHMOOLYSD, HMIgeoE 90393l 930 J930WHML, 56 SGBYIL.
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BOBHO5300L O =0.02 pm o BH®ozools 93060 bg©s3060
OO ~10 pm ~lpm

930000 35300560l dos B9bs [omBmoygbli do0sb by sd@Eowme
RBOWGHMAL  Bgs3060DY. 39300 gdl MOl Joiosbo  LEGMYIBHMOS
330639690L 259390056,  MHMIgEog  ssbermgdom  1000-x96  RG®
050505 300009  BOWEMO300L  BgI30MDY,  MMIWGdol  M9BIVdGS©
39bsfogdmemos X35090b5© 0mF3mdo. ©53D5gOME0s
9m©Ox030MJ0ME0 30ME0gmNIOLMExmbolash (PES), ®mdgmon 499mo®mbggs
35050 pH GHmeg®sbBmdol 1-13, Mg MOOHmbzgrymal 9i39d@we §dgbosl
9uBH®gdoed  306Mmdgddog 30.  Fos  ©0sdgBHM0 00OMYNO
393056030l 06030 YsEMMos 0,9-1,5 33. gmEOlL 13gbol bmGmdsermEo
Bmds  ssbwmgdom 20 393-0s. gl Mbo3dMMO  LEAHOYIGHWMS oWV
UEOBOEMOMBOL LoFwYoEgdsL 435deg3l IgddMBgdT0. [33] [34] [35] [36]
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5.3 bagEYMo BsEYIMO
L53IWO  IBIPPIMIOO 5Ol LEMEIs®  93EMT>EGHODBOMJIMWO

doM0MOI© 9900905 93390530 GH¥FdMY, 3MRSdME3b30L  GHwddML o
LoggoEGHM™  53BolYD. Jodomo MHBoMmYOOL  FGHAdm Lsdo Lbbgswslbgs

J080353900Lsm30L s bbgoslbgs LoBmdo bgwlisfymado (pH, Lodwg®mogo,
6535000l LoBdotyg, 6935 s 3H9993965@1IMs). 439w GHadm JMBEGHMMEYds
Lbgoolibgs LobdoMmom, GMI »YHOHYb39wgml BEIdOWMOO 535008 LoBJs6N.

53539000, EMHBOMYdOL EHMBdM 3:ogMEbEobm3z0L ©oygbgdmeos 9339953
dogndo.
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©05393HMDY (0,9 sb 1,5 30).
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39B0WEHOME0 J0do)M0o 55680500l dMmmbM3bs (COD sitered)
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by sdoszo (N-NH4)

5.6 8959905 @5 OLZMYLOS
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360Hm3qbdo) 56 fyzg@ows, MHMIgEoE dgaledsdgds FowrEGHMOEool (303eob
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OML 56 2bbmOE0ggdMs 3008 bBol  @To@gds,  FoMsd
Jm®omgdMEo  M3a99mmgsbgs  m®o  bbgosslbgs  JwmMol  (Cl)

3Mb396GHMo300m g yens. dgledg 3mA3wgddo GHLEJOoL Fgdmbgzggzsdo,
93030L BoGHMO IMBEFOIPS MW EHOIBOWEEHMH3050) S JMIQYIbEHOL
©535@ 905 Imbs MMM J3080L BoEH®To, 939 MEHMIBOEHMIFOOLSL.
990bgmo  odbs  3oMggwo s dgLbsdg 3mA3wgdBHol MM,
300osedodobdarm®oo (PACL) 3moguams@ol bsggws. sbGowo 9
330$39690L 9959905l Lbgoolibgs 3Hgbdgool Bo@s®mgdsls m39MoiEool Lbgsmdol
99L5x35B90W O, MOE ITMI0WIOIY0S FMMYGIM 356M539GMODY.

©OoLEBE30MM0 FsOM30L s HY39EH0 IMbs39d9d0L PshgMol Fggyo
99x3sbs 3603369 mzsb0  MIgMOGoMo  35M5TgBHEYO0,  OMYMEOOES
399GOOMdS O BHMSBL 099006 mo 16935, ™M0zg Foomgobo  LoFoMHms
3603960m3930L b EHSdOWIOHMOOLMZOU.
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3565393900 | LYFSEM FMbs(39d900
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AILAHIO0  BsBHom©s  0©IbGHMM0  LdM3gMOE0M 3565393 Mgd0olL  dobgz0m
(3bGowo 3).

c ¢
Y % 33ILBOO
&
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DL HOBOLEHMF0d
LyEoomo # 6
3965300 356589@M900 5 dy/em Al gb®owo 10
356599GM0 d600369c0mdo
Bogoo 70 /(8%00)
BOWGHM5300L MM 40 fo
939935000609 3b30L boba™deogmds (1/2 Laggbr@by) 30/30 {3
33¢)™3oGM0 JodomOo 35dmEgi3b3s (CEB)
2 X/
(39MLG03MM0 + 8:5535)
50905 ~91 %

5.8 M%Y39¢0 33 sbEHOL EMBOoMYds - 5 g/ Al

AH9ILGHOMYdOL 306390 93930 Bo@otmqd 39y bEGHoL
3m639b@H®Msgoom» 5 dp/ew Al 9fiy39dHo©@  @MHBOMGOom,  F5bOLIBOIMS
M33H0dom0o 3609369 mds Lbgoabbgs syowggddo.

OMamO3 65B3969000 # 7 LMomDBY. LGB MO  Fds dYMTSMIMDS
UodomE  Jowgdmeos 170 = 95 @/(821m.00600) ©5 Bo®oo  GHEMbL
d990Mmsbemo §bggs of 450 + 190 FoErodsMo (GHMBL d9ddGmbMo (baggs
0DMmYds  ibEmgdom 300 BoEr0dsM0  EOHML  9OHDO  BOWEHMI300L
3030LsL).  GHMBL  F9ddMbmeo (6935  M3259mMHg3b30LL  ymzgarm3zoL
399 96 b93wgds (33900505 ffobs 8603369 mdLsD.  Fgodergds
535533600, MHMI  sedobols  FowrGHMogool  Babs, GmIgroi  ghmo
RBOWGHMS3E00L (3030208 EOML  5d9bS/gBIMS, FNWOSBs©  STMPGOME0S
89906560L B99306MH0LYSL BMOTse MO ) 39985dMM3b30L T9IAS.
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990093500005 (¢0/(92.100.0560))

obslfodo  BHguBgdo  9B39bg0L, GMI  JodoGs©  Podw0gMdYICO
139935906093b30L LobdoMg 153030039 FOPMOMYOMEO - EPYIo MOX IO
Bogao, 8g0dawgds 890(335¢mb ©Egdo gembg. 53 306HMdYdT0, GHMSBL
89906560 (6935 FbmeEm dsb 909y, P53 93G™MIoGEmo Jodo®o
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ii 1200 - - i .
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;’;3) 0 \\\\\\\\\\\\\\\\\\ s \\\\' 0 =
U LSOO (boo) )
byEoomo # 7

™39939906093b35 @sbermgdom 240 - 250 JoErodsMos, 430639690L LoFoGmMm

IB9JAL  93GMIsGHGmo  JodomEo  993ModmMgibzolbsl  89damddo
©500b6dM90o 53960l dmblbolm3zol.

109393°© 5 9/ Al ©59539d0m, CODrsitered @5 PO4, 0t G9L503530bo0
0950096l ™ 43% s T 44% (gbGoo 11).

565000037960 dmbs399900 - MHY3930 MBoMYds 5 dg/en Al gb®owo 11

99mM>@O0
356539360 396BmBoegds MGHMIBOWEHMI300
BOLHOIO
COD filtered 86/@ 30.60 17.55
PO4,total 8‘(5/@ 0.54 0.30
SDIis %/fo» 1.32
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5.9 3masbGoo iYy39GH0wo @mboMmgds - 5 dy/e Al
d9mM9 LYHoob BHgLBHYIO0L F9dmb3935d0, 305 SEOL MBPIMIBMdOM
306396300l MM 0dbs godmygbgdmeo 5 dp/w Al BowE®s300L 3030
30603900 mmbo ool 9633w mdsdo. GMymOE 0dsd®y, U M3gMOE0S3
UEHOBOEMEMOs BHZ5LHZS EMBOL A5TBHIM0IBMOOLOIL s BHGMBL I9ddMEmEo
06935 (LyGsmo # 8). LsMOEM  Q59BHIMMIS MmEbsg Toeswos (160 ¢/
(02.L00.0560) 20 °C), B3G50 2DOOOE0s 5330S (+ 70 ¢/ (82.L0.8560) 20
°C). LMo ™ GGIbL 39dMBMo [b9g3s sLg3g BowsE0s s FoLO HF3W OGS
(540 = 280 Go0ds60s). Fg0dEgds 500bodbml, GMI GHEMBL d9dd06H6o
6935>-b LOVWsIE 39 SQEEIBS  Y39WS  I3IROTMOY3b30L  Fgdgy. 53
d9dbgg35d0, ®mOXIO  ©®do  5)(30gd90s  53BMIsGHMH0  JodowEo

3993590693635 BHOBL 93d3M6mwo 6935~ 0L doBIBY IOMHBYDS.
M0Y39GHO© 93539056 F950Mgd0m, COD fiered IMEFOE9ds (FHOOEO
12) odoeros (T 24%), 0s9Msd PO4,total dmblbs wadm dowsgros (T 63%).
3530653 30, ) fiyerols bsGolbo 56 0ym 0©gbGHMHO MmMH039 GHgbEBHIool OMU,
390dwgds  3035M9M©Mmm, Mmd Jodomemo  Fobadosol dmmbmgbol  dmblos
d9L5degdq0s 0dom, MHMI 5T BHILAHOL OML  JMIAMWIBHO  MJoROMIGOL
dbmermE Imzeg oMmdo. PO4,total-ols dmwermobgero dsmsero dsb396909cno
15933Mmd s LOFOMMIOL 20dmA0gdsl. SDIis-ob asBmdzs 0,53%/fon ogm, Gogs

MO 005, 30O MHY39G0 ©35E9O0LLL. [33] [34] [35] [36]
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3650000399600 Imbs399900 - §Y39¢0o MmBoMgdoLsL 5 dy/w Al sbMogo 12

3d9mM5QO0
356539360 396BmBoegds MGHMIBOWEHMIE300
BowHOGO
COD filtered dy/a 17.70 13.50
PO4,total a&/@ 054 020
SDIis %/fo» 0.53

5.10 JeomGoMgdwgemo 13masdmMgiEbgs
BoGHOM©S  BHILEGH0MYdOL LgM0gdo, 309 MEbEOl ToEJOOl 5093y

35698 JermMH0MHGdY0 3a5dmMmg3bgzom (LYYHsMo # 9).

933™B5GHMM0 JodomMo M3959mMm93b30L H03099MH0 @MBOMYOOLLL b

©9H06x39J300LsL Cl2 MHomEgbmds 560l 500 dp/w Lowsi pH 3609369wmds >

9.5. Dmaogdom Fdgdmbggzsdo, godmoygbgds 1000 dy/e-dg Cl. Log®om Cle

dmbds69gdol m330d0BsE00l dobbom s Cl-ol 2o3agbs ©3yodmegiEbzolsls

bbgo@olibgss. BalGoMmgds dmbys, 150 — 50 /¢ Clz, GmEgbsg pH dowgdwmwo

33J™b5 9.5. 309@0bsMY 35653930900 BsIMMZowos 3bHowdo 13.

V iy, 4

AN

d9m6OH9Mwo
ROWEHMIGHO

DL HOFO O30

LbyGosmo # 9

3965300 356M539GHO0 - JEMOOMYOMWO ©)30935dMMg3b3s

gb®owo 13
JmOob sT5¢JdS
356M599BHM0 2396BMmBoggds 39995969 3b30LSL
150 dp/¢» Cl2 | 50 dp/e» Cl2
635000 /(3%o) 60 70
BOWEHM300L O™ oo 45 30
©13993500m6093b30L babymdarogmds (1/2 50 30/15 30/15
Logggb®byg)
93¢M35GHOHO JodoHo x/®M9 1 1
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33990m693b3s (CEB) (30L& 03MM0 +
05539)

0096 % ~92 91

5.11 m3958meg3dbgs ~ 150 dp/¢n Cl

AILEH0M9ds ©s30Hygon 150 /e Cl2 v399859mMHg3b3z0m. ©53gbss3
30050 3539939 m9bmdsMds ImLserm©bgwo oym, gl bgMos sz30fyge 60
@/(02.bm) bs3oom. MHMamO3  g43z9ws  fobs  GgbBo, TMBomds  Lozdom
LGHOdOMMO  oym  (LwGomo 10), LBsdwmogrm  4s9BHe60sbmds 190 + 40
©/(02.bm.0560) 20 °C s LodMdm GH®MobL 99ddMsbmwo §bgzs 300 + 60
3000500 (BHEMBL 3930696990 (16935 0BMYds 120 00dIOO GO EHGMIE300L
9OM0 (30300l EOML). GHMIBL dgadMbMo (bg3zs- ol Ibodzbgerm bBHOL
}9930 ym39ea35M0 ©9329259mMg3b30LsL sGol 0dol bodsbo, M bmMIsem®
139939906093b35L 56 99d0s F00sbs© STMOMML B0bIMEMGdMEo 39bs
3990M5boLgsb. MMM 339  5036086gm, 93300390 BHMSBL
d990Msbemo 16935  F90dwnds 9PV YM3IOEONOHO  53EMIEIOO
Jo80m0 13M59mEOH93b30m.

900900 sbsgoboll dobgzom  (gbGowo  14),  LosdmeErmm
3965339900 0bmdgds: PO4,total = 85 % o SAC436pm ~ 69 %. ©599bs0s3

JmOoMmdME 13m90mem93b3oL 96 Mbs Jmbgl Mo0dg Lobolb gogwrgbs
PO4,total 890093900 gL b59F3MS S LEFOOMIIL BMT535¢T0 WIILEHIMGO.

39653090 350539GO0 - JEMOHOMYOMEO 1939450933 150 I/ Cla

gb®oo 14
99mM>@O0
356589¢ M0 3o6bmdowgds MOGOIBOWEHMIG00
Bow GO0
SACg6nm w/d 1.2 0.37
POu4,total dp/ 0.39 0.06
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1600 80

cg {500 R o jg
Cgo 800 » é\:
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5.12 m3m958m693bgs ~ 50 dy/qw Cl2

Jodom®o  dmbds®mgdol  m3GH0dobsgool dobbom, M3MAdmMy3bloL
©OML JrmOHob @MHBoMYds Isbmgdom 50 dp/ew Cl2 9933060, bmem
99650BMbgd o Bs3ool gobozzgmos 60 0/33. ®s8gbssi b M3gMoi30s
LSOO, 553500 2o0BsOES 70 ¢/(32.Lm).

17%-000 bs3o@ol  BMHOL  F0bgs35, M39M5305  LBEGHIBOW MO
(LmEomo 9) Lodwowme 100 + 30 ¢/(32.b0.0560) 20 °C- By s LodNsWw™
G®bl 993066 mwo (6935 700 + 200 B0¢0dsM0. OHMYMEE dMbowrmbywo
04, 33596 93b35L 50 /¢ Cl2 993L ©sd0HIMGGdOL Tm30¢gdol EdIO
9539330 150 /0 Cl2 3992500m6Mg3b35Lmb Fgo®mgdom. gl 0f393L odow
15OM 25FBIOMMBIM06MBL S oo BHEMBL d9ddMIBmEo §6g35L. GHESbL
9900Msbmmo  {iBg3zs  0BOEgds  LsdMsm@ 400  JowodsMom  9HO
RBOWEHM300L 3030l MM, Gog Hobs GHauEOL GHMBL 39ddMbmwo §bg3s-
ol 40BOEIL  3-x9O  509ToBHJds.  GHEMBL  F9ddMBmo  §bg3s  F9day
M3998900m6093b30L6  B9babEos 0BMEads,  TogMsd 3oz  gPmbg
50L6065300 53BMToBHIM0 JoToMHO ©3RSTMEMG330L so0bs. [33] [34]
[35] [36]
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390093500005 (¢0.8%L0>

. A, SR .
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Losao (boo)

LmGosomo 11

9d09b9gs3500 0d0ls, MM JodlLoToErmMo BB d98dGmbMwo (bg3s
{6930 25DM BoGHME300L OHML RGO Jomowos 50 3/ Cl2 m3gMsEool
©OML, 300069 150 dp/e Cla m396MsEoolsl, ™m3gMogonwo  Jgxsligdols
3565393900l 969630900 MmMH03g 9dmbgg35d0 BESd0WYGO..

3b®owo 15 §omdmoygbl 565¢00@H0376 dmbs39d90L, Hywoom 33900
dmbs39990L Qs MOEGHOIBROWEHM300L  JMbo3gdgoL.  49TMMZOO
350MyMRBOE0 296033909%00 (8900569300 MEOAOMOIBOWEHMSE0S
B0A305Lm9b): COD fierea ~ 47%, SAC436pm ~ 90%, PO4 o ~ 95%. 093930
5 §9393)0w0 303w 53099MH0 EMHB0MYOOL F9go09gd0m, COD fitered IEFOWYOS
90506005, OMAMOF 390330 COD fierea 3603369 mds oym 150
dp/ 0930bBso  Cl2 56 oym {omdmoygbowo, dg0dwrgds 303509 M,
6md dobo dmblbs 0gb6gds Abaoglo. PO4a GmE0egds MBOm  Joogr0s
Jm®om90000  9309250mMg3bzoLsl. OmamO3 Bgdmoe 5©036086gm,
Jm©0M90000 193992503635l 5M9BI0M0 493wgbs 56 BMmMbgbos, PO4 il
9900939000 gb BogF3Mmd s BOFOMMYIL FMT535¢T0 OWIBEVIMJISL.

y439wsdg  300GH03M  Bogombl  JwmMoMmgdom  ©350mEMgEb3oLLL
0969m5 968 BMOHT0MYdL JsbmddMmo MmMHAbMwo 3semygbol bsgHmgdls
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139935906093b30L5L, HMIgeog 9godergds 890amado Ao0xBEHML gotgdmdo.
5J39  90LYB0Tbs305, MMI  FbMJIMwo  MmEYBMEo  3semggbo  sMob
Lbgosbbgs 3630930 Log®mbol 3m@gbgoMmo 0bo3s@GMMo s dbgeros
2963560 m.

3905090 35M539GO0 - JEMOHOMGOME0 ©9309250MMg3b3s 50 dg/ew Cl2

gb®oo 15
3d9mM5QO0
356589¢M0 3obbmIogds MOGOIBOWEHMIG00
BOWGHMSEGH0
COD filtered dp/ 32.70 17.20
SACa36nm /0 1.90 0.10
PO4,total dp/e 0.85 0.08

5.13 m396M5305 §3080L BOEEGHMSE00m, MHMYMM3 Fobslfotro gofidgbs

AILEHIOOL 59 LMoL 2ob6TogeMd5d0, J30d0l BOWEHMO Fodmygbgdwro
0ym  OHMymO3  99mM500  Bow@GHMs@o  fobslfs®o  99)dgbolol.  Jzodol
ROWEHMO 890353L 335030l J3080L o339l Bmdoom 1.6 - 2.5 99, dos
©05393HMom 288 30 s 335M30L 3000l B9bsly osbEMmgdom 1,2 LodsMEroo.
93080 BowG&moL IM8s LoBJstg 4,6 8/Lod S BMyMOE Halo 0fdobgds wgdo
9ONbg M31959M93H30m (58500-33060L go6ICVs).

3M93MdBGol  adhs  oMdmppgbowos (bydsmo 12) 6o
39bLb39390wo 3m6396EGHMs30s (3 s 5 Y/ Al). BHauBHIdo dobbmGE0gE©s
dbgogLo M3gM30o 356xEM9d0 (3bMHowo 9).

¢ 3093 sbGo
©
n
b
Py W4
=
c
e/
&
&
g Jggodol MOGHOIGOWEHMI(300
© BowHO0
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30D GO

DL GHOBOLHMIG0

c

1

L'

e~

o

c

&

§)

&

g J3080L

© BOEAHOO
byGomo # 12

3965300 356M539BHG0 - J30d0L o @™ol 99dmbggzsdo  sbGowo 16

J30d0l M GHOIBOEM300l
RBoWEMob d90mbgggsdo
d90mbgggzsdo
356539G® 6%ma )
2000000 BDOCORI® 38w | 5 | 30y | 58y Ch
Cl Y/ Clz
Cl
Bogoo /(3%om) 70 70 70 70
BOWEM3008 O™ oo 45 45 45 45
399250mG93b30L
bsba®dogzmds (1/2 Ho 30/15 | 30/15 30/15 30/15
LoggqgbmMby)
93¢™3>@GH1©mo JodoMHo
309390069 3b3s (CEB) x/®9 2 2 1 2
(3596H03YMO + 8539)
50y9bs % ~93 ~93 ~ 94 ~93
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5.14 353936E00 MDBoMYDds J3080L GowrEMols
13290085600 9gd00

3mg/L Al

B GHYLEGHO LYMH0S TGOS JMYMEBEHOL MBoMgdom 3 dp/w Al
Sbgo 30MM9dT0, M39Mo3E0s (LYYMsMOo 11) 0m3gds LGB MGms© 140 + 60
/(02.500.05600) ImGobL 20 ° C- By, GHOBL 99ddM6o (6935 TmGol 720 + 280
00050 S GHMIbL F9ddMbmwo (6935 0BM©gds 300 FoErodsGom ghHm
ROWEHM300L  303wdo. 8 89dmbgglzsdo, GHMobL d9adMbMmo  [bgz5-0ob
093030  BOEOL  Lobsbogo  M3MEdmMgblzolol  430639b90L,  H™I
B®o® 993250mEO93b30L 96 F99dE0s 98MoEML sd06IMMIdIMO 39bs
39906560l 0560 BgO30MHOL BoMMMBOH. dgmeg dbMH03, Yymz9wOME
533™B5GH JodomE M39950mM93b3L 991d0s 505A0bML Mo3w30M39e0
G®obl  993dGbmmo (16935 s30L0  9839JBHVIOMOOLS s HOOBIMEGOOL
dm3mOgdoLsL.

2
o

80

—
(55
=
o

60

.//////-// f////////[//[/// i

AN R,

5
o
(1-009"70) /D) 0deEeq

0 0

0 6 12 18 24
Losao (boo)

LmBosmo 13

39009350035 (.32 L.dsMo 1 @ 20 °C)
G®5bL d930M6mo (6935 JoEr0dsGO

fgarol bsolbol asBmdzol Lsxgmdzgwby (gbGowo 10) dozowgm
9990920 3960339009%0 (J30dob ROWEGHMOL 390560905
M GHOIBOWEHM30LMb): COD fierea ~ 21%, DOC ~ 26%, PO4,woa ~ 77%,
SAC254pm ~ 22% s SAC436um ~ 54 %.
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5650000399600 Imbs399900 - §3080L o EHMOL 3o IBEHOM

MDHBoMGOOLSL 3 dy/am Al 3b®owo 17
3d9mM5Q0
356589¢M0 3obbmIowgds MOGOIBOWEGHMIG00
BOWGHMSGH0
COD filtered dp/ 27.40 21.70
DOC dp/ 6.75 5.00
SACa54nm w/d 13.50 10.50
SACa36nm /0 1.20 0.55
PO4,cotal dp/ 0.35 0.08
Lodw3M03Y NTU 8.84 <0.1
5mg/L Al

3OO0 3MIRMS30M0  MmDBOL  BYRegwgbol  Lobsbogo, obs
3993 49639mMs PMBoMdom 5 Jp/w Al. domhgmwo odbs LEsdowGo
399396 b56H0sbMds 130 s 230 /(82.bm.0500) 20 °C- By @5 GHMBL
39906m56o 16935- 360 s 600 BogodIOL dmGOL (Lwcsmo 12). geomo
RBOWEHM300L 3030l OML {6935 0HBMYdS TbMmerm ~80 Jo0dsMOm. M3
d9gbgds  fobs  BHLEBL, GH®IbL  F9ddMBMo  (iBgz0L  MIbodzbgrm  BOHs
ROWEHM300L  (303€0gd0LLL MOl 0dob  Bodsbo, O™  Be®Iserm©o
139935906093b30L5L 56 dmbs 9983660l g0 HBYPIS0MOL FIOHPMOOWIO
©500b6dM9g0mo B3qbol dmblibs. 533™AsEH Mo JodoGmo w3w985dmMg3bzoL
d9039mdom, Lfyobo FMIbL dgadGMbwmo (6935 360T369@Mds FgodEgds ogmls
509600. 50Ls60Tbs305, MHMT 53 MOM©IBMIOL  3MogMEsbE Ol J30dob
ROWAHMO0  dwm3egl  bsbdmzwg  3gMomom, o3 BOmIgL 50
3°0{j939H0gdob 06&HIOILL.

399MmM300s 3b®owo 11 (33900L 3905690
MOGHOIBROWEMI305LmD) 49903 gds: COD fiered ~ 35% 5 SAC436pm ~
80%. g30d0l goGH®do FoBOOWO S¢mdobol ImEmEemdol 45dm, MHY393G0
Mm390M5305 906  0ym  Jgbodegdgo.  30mogesb@ol  g9bs  gobgos

09508910 §935000. 999650 3080l BOWEH®O LsFOMHMIOL ©9399250MEM3b3L
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906088 mOX IO ©gdo. ©53Ybss3 U 3OMEIOMEMS SO SMOL JodMBOOIR0,

OMaMmO3 BEGHBIOGHMO Mm396M5305, BsW0BH03IMMO 35M5d9GM9d0 56 0gbos

396LIBEZOYO 5 PIHIWY>© FgBLIdIEO.

1600

1200

800

AOSBL DO SBMemo HBa2s SO

0

090093500005 (¢.32.L0 L.3sM0 1 @ 20 °C)

o 1 pLreeLllEOtl rpil

80

40

(1-C09"z0) /D) ODeEeq

P T i

0 6

12
Losoo (bon)

byGoomo 14

18

0
24

5650000399600 Imbs399900 - §3080L o EHMOL 3o IBEHOM

©MH0Mgd0LOL 5 dp/e Al 3b®owo 18
99mM>@0
356539¢M0 3o6bmdogds MOGOIBOWEGHMIG00
BowHOGO
COD filtered dp/ 32.20 20.90
SACa36nm /0 2.00 0.40
LodM3M039 NTU 3.50 <0.1
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5.15 353963000 EMB0MYds MYGHMIBOWGHMIGO0m
13290085600 9gd00

3mg/L Al
6md 90300M0 30603000 FgIMgds 3MAMWIGHMO EMDBIL TmOol

J3000L BoWwEH®sd®g s dob 8999y, AJLAHOMGdS BogsGHIMgm 3 dp/cn Al
(Bo9mm30e0 M3gMH5EH0E0 35605393HMgooL 3bMHowo 16).

MmO 3 6563969000 LMsmo 13-Bg, Mm39MHo30s 13FsMO LBEHIdOWIMOS
Lodmome 140 + 40 ¢/(82.bm.05600) 20 °C 9339605& M5B g, bmgnm Bodwmowom
G®obl 890066 mo (bgzs 700 + 120 Borodsdo (240 FJoods®o GHMBL
3990656990 (6935 9ONXIOIWO BOEHME00L 3030l EMMU). 53E™MIoEIMHO
JodomMo  Mm399250mEg3b30L 3060390 BowEHGO300L (3030l O™
B®dsqm®ds  M39a90mMg3bzed 396  Fgderm  JoErosbs  sdmomMm
©500b63M9g0mo  1qbs 99336560@IB. DMPogMmo  FowrEHMOEo0L  (303¢oL
3990092, GH®BL 39306560 6930 496339 ©MBgL dggbm. BmE®IsrmEo
39939906093b30L 9909 Y3930l gLodegdgEros ISdGVBML  GHMIBL
9900Msbmmo (6935 98 LoxxMdzgDg.  BHGSBL  8gddGmbMmo (B30l
0530053003900 360083690 mdols ©5LdMHBYOS© 9330009090
4mM39rOE0MH0 93¢™IEIH0 JodoEO ©3350MmE93H3S.

1600 80

" AN ot gl
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Bof9gm0oo sbswo@olzmnmo dmbs3gdgdol Logwmdzgebyg (sbMowo 19)
39000m3egds 99900930 LEdMEMM 256533907900 (33990l MEPBHMITBOEHMOFOS
BOWAMIGMIb F9oMgd0m) 4odmomgegds: COD filtered ~ 31%, DOC ~ 19%,
PO4,total ~ 80%, SAC254um ~ 21% qs SAC436UmM ~ 66%. sbsbodbsgos, GmA
50dmgzbgmol LoBJsMg J30d0L BoGHMdo 3mogsb@ol 4o09dg Ls3dsm
505005, ABMEMEO 3MoRsbEoL 25dmyqbgdomss Tglodegdgero goblbowo
65690 6030009093900l S©IMTHIMS.

565000032960 3Mb5(399900 - GGG EHMI300L 3MogEsbEom

@MHBoMJdoLLL 3 Iy /e Al gb®og0o 19
d9mM5EO
356589¢M0 3obbmIowgds MOGOIBOWEGHMIG00
RBOWEHOMSGH0
COD filtered dp/ 25.70 17.80
DOC dp/e 6.75 5.50
SAC254nm w/d 14.00 11.00
SAC436nm /d 1.45 0.50
POa,total /e 0.39 0.08
LodM3M039 NTU 4.97 <0.1
5 mg/L Al

Omd 365bm» 9839JBH0  3M9gMEsb@ol  Fomeo  EMmBoMgdol MM,
AILGHoMgds  dos  0bggdsoom S5 dp/ew Al M EGHOIBGOWEHOS300UL
396bMM (3095 (M39M5(30E0 356539EHMGd0L BsdMmMZoo 3bGOE0 9).

O3 6583969800 LMoo 16-Bg, M39M030d Fobobowgds Grrayme3
LGOBOMOO (358@9IMBsM0BMdS 75 o 210 ¢/(32.Lm.0560) 20 °C-Bg, GHG6L
999065690 (6935~ b GmeMolb 370 s 1300 B0Er0dsE0). sLEb0TBs305 olog,
O0d  53GMIsGHMOH0  Jodo®mo  M3asdmMgsbgzolb 9909y 306390
BOWEHM300L  303¢0l O™ bMm®MTseMH M 3MasdMEmY3b3SL 96 FgudEos
300565  STIMOMML  dOBINMMGdMEo ggbs F93dMB0IB,  bshggbgdos
bo305m@ LHOOxo GGl d9ddMbmwo (bggs BOs. ©89gbodg Fo3wol
090093 gl 9m3wgbs 93060©Jds @S GHMIBL gddGMBMwo (1693 b3 gds©
0DMmYds. Jg0dEgds 0md3sL, MM GHMIbL d9ddMbmeo {iBg3s- ob oMo

IJON0  BOWEHM300L 3030l @OML ML BHIBIBE0s, OMT  FoboMML
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390893500005 (.32 L.dsMo ' @ 20 °C)

3030©sb
B®dserm®o

CRAINGY

(ORYEY
1329250693630l

@LOGYOPRL ey
59 @odol  sd0bdmMgdsDY.

989JHDOMdL
OB

39906560 (6935-0l sdMHMBYdS 5308306039 360T3b9MdBY, TbMmEmE

4m39 P00 53¢™IsEMH0 JodoGo ©350mE93b3L Tgderos.

1600

1200

400

1l

|

il

gl

|

|

syl b it ol bl e gt

80

"

l//I ’/ II ’ l! )

- 60

- 20

(1-009"2R)/a®) 0DeEeq

AG6bL 399065690 {16935 doErods®o

. ANNRARRAAN, AR e s :
0 12 24 36 48

Losoo (boo)

byGoomo 16

9ol bstolbo  dgmOgmwo  (dgbolsl  J30dolb  BowBHMo  ©o

MOEGHOIROWEM5300L  fgaolb  dsbBgz9b9dgro  dmgdmwos  gbGowdo  20.
(890056930 MW EHMIROWEHMS30oLbmsb): COD filtered ~ 33%, DOC ~ 38%,

PO4,total ~ 91%, SAC254um ~ 33% s SAC436um ~ 45%.

5650003032960 8b5(39990 - MY EHOIBOWEHOS300L 3oy esbEom

MH0oMGOoLOL 5 Ay /a0 Al 3b®owo 20
3d9mM5Q0
35653960 396BmBogds MGHMIBOWEHMI300
BowHOGO

COD filtered dp/ 23.95 16.01
DOC dp/e 7.90 4.90
SAC254nm /0 12.00 8.10
SAC436nm w/d 1.45 0.80
POa,total dg/eo 0.35 0.03
LodM3M039 NTU 7.25 <0.1
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5.16 390093900L 99036905 - 3030l o EMols 9329903500 gdOM S
MGHOIGOWEMS300L 33035000 9d00

y439®s  AILAHoL  @OML  Loggeo b0 gmbdiombo®mgds
09000930  396509BHM9d0m  (gbOoo 16): bszsol Lobdstg 70 /(32.Lm),
ROWEHM300L MM 45 (Mo s 39925dmMg3b30L boby®mdeogmds 45 {sdo.
dbmEmE  93G™MISGHMOH0  Jodommo  ©9399Q5dmMgisbgol  LobdoMggdo o,
39L50530L50, 50PIBOL Fsh39690gdO 2sbLbZ3IOMS.

gb®owo 21  §omHdmygboos 99gocmgds {gwolb d9mfg3o00mdsHg
J303d0ob  BoWGHMEB - MWEGHOIROWEHMS30500.  OMEILSE  3MYMIESGO
59353905 93030l BoGH®L, G903 qds 009356, MM Lodwzmogg 0dbgds 0.7
NTU d390mom. 35306 HmEs Lodwgmogg FoLsEr0s 3m0gesb@ol ©ads@gool
390999 43030l BoGHMO LoHobsomdIyM®. M3 3bsYMABL, M LsFoMHmgdols
d9d00bg935d0 99830005 259m30949bmo  3MogsbGo  figeols  bsGolbol
3oL X MOYLYIS.

dbmem© 430806 BowEH®o s 3MId0boMdMEo 453(dgbo Jz0dol
BOWAHMOL O MWEAHMIBOWEHMI300L  3MTd0bs3000m (J3000L BowEH®O +
MOEGHOIBOWEOS300) FOAMOMZos @S JJRIVBOS MOMMYMO  3565TYGHMOL
96003690 mds. 3b®owo 22 330h39690U, (OIpYs! DMYPOOI©

MOEGHOIBROWEHMI300L5L  LsLAgero  fyawol  bodolbo  3myMeEsbGHom
©MHB0MY059©g S 999009, J3000L o EHMH(305LMD TJEOIMGOOM ©3909LOS
MOEGHOIBOWEI300 3M9YMIGMB gOMO©. GHIuEJOoLsmM30L 3MYIBEH0m
©MHBOMYGOS  MEGHOIROWEGHM3050©Y, J3000L  FowEGHMmo blbol  dbmErmE
Dma09MHm bofoeszl, Foa@sd 96 03500 MHMIId0OE ©od0BINMGIL 0f3939b.
530b LydoMOL3oMmM B396 T9a30d¢0s o3Ts@mom PACL Mog o0960m00s
obgomo  6o3m0gMgdgdom  GmamMoEss  SACA36UM @ 3wmdmleo
603009690980, H®MIgeroi 90degds 2wolbdmdgl 3933660l bgsdomdy
©50063MH900L IME0EdL S FgLodsdols Jowsg (Bg35U.

J30dol ROWGHMOL M39606900Lsls 3M39sb@ob Qo
MOEGHOIBROWEHMI300L ©ddEHIO0M, MO0 35M056GH0 Fgodergds 4sb30bowmom:
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093930 96 939300 3MoaMwIbBH0m MHBOMGdS MEEHMITROEEGHMSE05TO
OmamO3  §omdmoagbowos 5.7  ®s3do - MEGHOIROWEMS300LM30L

doimgdo fyaol bsGolbo momgdol gehmosngyogz9s.

93000L BoEHMO Mo sbEol 2o6M9dg 396 SHIBL O oz gbsls
fgarol  boGolbbg. 30 Jgodob GowGHMmo  Fgo3o3l  3MORIbEH0m
©MBHBOMYOIL  sOLgdMeE  93)d9bdo, F590b ©ods@EHgoom PACIL mbomgds
MOEGHOIROWEMIEG00LOL 5O OOl LyFoOM. ™30  J3000L  FowEHOO
b9dolsfi3mdos s M30m69dM05, 039 LO Y6 IZSTIGMM JMIAMIWSEHO
@S 65 M3mEIbMdOMss 00  LsFoOMs, o3  ©™3MIIBEHOL  F9ggaq00L
bogymdzgardg  G93mIgboMmgdmwos 3 dp/ew Al 535390
DL HOBOLEHM3059QY.

59 BobEOL LYHoOLmMZoL, MHY35O  JOHMTSEGHMAMIBOS - MOYSBMEO
Bob3omdool  20dm3egbs  AsbbMm®E0gw®s  (gbMowo  23). JoMOmMII,
390dgds  ©o393365m, MMA  0mbMG  6030009M90900  SVIMBHIMOE0s
309375 Eob 5953 9000. 00M-300dgMHgd0 dbmEmE
DOGHOIROWEHOMS300l  Fogh  0dbs  90BmxbzMowo.  d0Mm-3mEod)MHgdo
§960mo 96l LEgOMbIL obgmo sds@Egdomo §dgbolmgol, MMAMOOES
Lo30MOL30OM  MLbIMLO.  J3000L  BOWEHOMO®  3MIAMYWIBGHOL  EMBOMYdST
©oobemgdom  15%-0560  B0M-3me0dgMol  sBmxzbz®mol  dosmfos;
3M9399)5BEH000 MHBOMYGOST MEHMIBOGHMSEOLIL gl 90 WISbEMadOm
79% qoboMo. [33] [34] [35] [36]

LodV3M039 - 393 IBEH00 PMDOMYGIOLSL J30d0L BowEHOO S
DLAHOIBGOEHO30S gb®owo 21

S b BoMYdS
3 3MRMBEH0M MBOMYDdS 3L IOGHOM QMHOMY
£ AOAHGBOL GO0
£/ | J3080L o @™ol 8gdmbggzsdo b
356589HO0 | & 180b393580
2 Feed | Feed | Feed | Feed
2 | W e | e ) We | s | ur | sE | UF
LbodergMogg | NTU | 8.84 0.55 3.50 0.68 497 2.43 7.25 1.05
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943030L o EHMOL S MEEGHMIBOWEMIG00L 30298 E0™ PMHBOMYdS

3b®owo 22
S o6 D090
3M9396¢000 MHBoMYds 3MBILVO0 ROHOOY
MGHOIBOEM300l
93030l gow Mol d9dmbgzgzsdo
d9dobgggzsdo
+ 38 + 38 + 3 + 2
e c © e c O e c O e c ©
c || S |€8] 5| €& 5| €& B |§
5 | ¥ g |92 |92 v |92 ¥v|9gz
|4 2|77 2129 ¢|7g |27
3 9 ;8? 0 & _,6? 8 & ;8? 8 & _,6? 8 &
\% kel c Eo ) C o) c EoTS) C Eo 2]
S Yol © c € © c £ © c € © c €
202122 S |28 T 2% T %%
3 3 5 5 3 3 5 5
e | Qe | o | e | Be | e | e | e
Al Al Al Al Al Al Al Al
CoD % | ~20 | ~21 | ~11 | ~35 | ~4 | "3V | ~7 | _36
filtered
DOC % | ~19 ~26 - - ~3 ~19 ~9 ~38
SACzs4nm | % | ~22 ~22 - - 0 ~21 0 ~33
SACazerm | % | ~63 ~54 ~55 ~80 ~19 ~ 69 ~21 ~ 45
POa,total % | ~64 ~76 - - ~42 ~79 ~33 ~90
JOMI5GHMMoBMwo sbseobHo 3b®owo 23
g, &
) Q J30d0L
68 S 396%Bm3ogds | 33995 B MO GOIBOLEHMIG00
2 2 BoHOGO
& 3
DOC ug/em 6.69 5.89 5.26
\5 00Mm-
r>) ug/en 859 729 316
3 C@ 300396930
L 8| 39dnbyeo
> 2 |6 B ng/em 2090 1740 1639
S 030009090900
| 15dd9bgd
.= Qoaoeee Hg/c 1014 973 947
03900
e D DOC ng/em 6.6 6.5 5.6
G ¢ boer / 747 789 167
9 2 300390900 He
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39890
QEIIH0 1/ 1931 1957 1690
BogmogMgdgdo
15839600
Pgon 1/ 953 957 915
03900

5.17 89056905

3539 0525¢0mOl F9gatgds 56 Fgodgds 9BwdbgdmEal Fbmerm
399B9M056MBOL  BES00NOHMBSL 96 GHEMbL T9ddMbmeo Bgzsl, 96539
doo0sbo LEM3gMs30Mm BIOIXJOL. ©95396@900Ls s gbgeyool Bmbds®gdol
3996250m0d900LsM30L BSLYdo FME9IME0s FBOOWO 24-0 S 296N
dm3gdmos  3bGowwdo  25. 953963050  39bobowgdm©s  3MAMSEO,
OMIwgdog  99m309gbgo  M399898mMg3b3z0LSL O 9PO0WDBY  JodomMo
399mM93bgoLsl,  TopaMsd sG> ol, Omdgwos  fowofedo  ghombge
bmM 309w @gds s JgLsdsdolo@, bobrxbg MIbodzbgum gogwgbsls sbgbl.
960U 255625003905 00035¢0LH0bgdL 9Byl dMbsMYOSL Bwnddmgdolbmzol
(339005 s 9335FMEMg3b30LM30L). [33] [34] [35] [36]

9391900, ®5(3 399tygbgdE0s 0060 LHsbYIMOTM HsGIX JOOL ILIYIDS©

gb®owo 24
QoLObgEgds SN
30929sbE0 73 €-cent/kg
05530 42 €-cent/kg
399LG03o 50 €-cent/kg
Joomeo 52 €-cent/kg
30035 12.9 €-cent/kWh

Logmmm LoM3gMHOE0M boBxgd0 56O 046905 0lY0Zg BOWO, BIMAMM3
0939300 Mm39M5300LsL, 305y ESBEHOL bobx ol godm.
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bod3zs30 D200, U-PVC, PN10 - 6 3000
39005393560 Gymeo 160x140, U-PVC, PN10 - 3 3o¢no
39005393560 Gymeno 200x160, U-PVC, PN10 - 11 goewo
0530Lgswo dJoerEho D160, U-PVC, PN10 - 8 35¢n0
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39053943560 dméEGHo D160, U-PVC, PN10 - 8 39¢00
69Bobols dmsbsgdo D160, U-PVC, PN10 - 8 (30000
besbbosbo gosdygzsbo 40x1 1/4", U-PVC, PN10 - 2 35¢00
bgol MOHero D150 grommbol, PN10 — 6 3s¢o
dogro D150 ecrommbols, PN10 - 63
dow@mbo D150 groommbols, PN10 - 16 goewo
dmbero D150 groommbol, PN10 - 2 30¢00
b5d3530 D150 ewommbol, PN10 - 4 35¢00
mbsgyo®mo 200x2", PP, PN10 - 1 oo
FobFo30 M16x80 — 112 30000
Jobbo M16 — 112 30000
Loggerm®o M16 — 224 35¢00
02. (580 EHM300L derm3o (dgfimbowo bsfos3gdol-300 3 -3
33 0
1 mE@GH®R0wEGM300L 0™ 30l B3gE0BR03S(30s:
02-01. 9930656990 dmmegdoDizzer-ol dbgoglo - 1 dgrm3zdo 30 oo (Lvyew
3 d¢grm3do 90 3)
99906560L 3™ F3mL dos osdgBHMo 1,5 80
9600 IMol BsOHmdo 50 82
02-02. doenEmPols 4osdygzsbo— 4 zowwo
DN 150 x 6", PN 10, ANSI class 150
02-03. 303¢%91e030L 3030 455993560 — 2 3oeo
39960905 6"
02-04. 33dm MBs@GMMH0 M39(69g30L LyMJ39eom (3MIFMWIBEHOLMZOL) — 1
(390.
6535000 7,8 /b, {16935 4 35610, 25 3¢ LOIIW 3L GHAdM, IP65 OE3o,
33905 100+240 3, 50/60 33, Hmbs 3 33
3093953008 @MHBOMYGOOL 3¢sliBozob s3%o - 1 3oeo
02-05. 3m5399s300Lm30L 30-60 §d oym3zbgdol s3Bo — 1 gowo
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}9350mds 1360 ¢, G9gmrmgds 6%, odu. B9z 10 doG0, Doboems PE
02-06. 3539 5300LM30L LRG3 89dM930(dodugeo) — 1 (3900
Loa®dg 67039, {mbs 153y, dsdu. §6935 10 ds60, Bsbsgrs U-PVC
02-07. 30g6xwo {69308 dBmdo - 2 (39000
5335 IP65, 385 39339653 mcs -10++80°C, 33995 24 VDC, g50tm3535¢00
Loaboero 4+20 ds, dds Hbg935 0-10 dsGo.
02-08. 3058360 b53500L 3Bmdo - 1 35¢mo
36310l dsboews C-PVC, 33905 24 VDC, g50m8535¢00 033welvy®o
Loaboero, dds {6935 10 d560
02-09. 6535000 s (6930l FoMrN30L LoGdzgewo - 1 oo
bmds 150 99 (6%), {6935 N16, dslsews Stainless Steel, fbs 75 33
02-10. gergdBHem 35603500 Lotdzgero D250- 3 goero
dsbogws U-PVC, 33905 24 VDC, PN10
02-11. g9ergdBHem 35603500 Lotdzgero D140- 3 goero
dsbogws U-PVC, 33905 24 VDC, PN10
02-12. g9e0gdBHem 3s6m3zs00 Latgzgero D110 -1 39000
dsbogws U-PVC, 33905 24 VDC, PN10

02-13. MEo@HOox30EGHM300L Joerms bLobgds, BoEobagdo, bLytdlzgugdo

03. 253m69Eb30l Lo 60 50m®g3bas, CEB, CIP) - 1 3133 0
03-01. 313596 93b30L Gvddm — 1 35¢00
635000 345 3%/bom, 5935 28 9, Loddesgtg 37 33¢), dobogms Cast iron GG-
25
03-02. v3m1350m693b30L &mBdmL LobdoMmEro BsGM30L dermzo — 1 gowo
Loddws3zmg 37 336
03-03. v3m1359m693bg0l 930 — 1 goero
09BH™bob, 9g3500mds 16 33
03-04. v31350m693b30L 53B0oL LEdE™bosbo BHoz@03s — 1 oo
DC-24v, ElcoHRH-5\UNI, 85b5¢05 995569930 Mo
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03-05.

03-06.

03-07.

03-08.

39O

03-09.

03-10.

04-01.

04-02.

9539300 CEB g530m6M93b30L Logameo — 1 oo

9753000 CEB  00mM93b3ol  ©0000300gdwo  Gmddm  @mbBs@meo
(3916930L  Loddzgerom) bszoo 177,1 @/bm, dogbodsery®o dwds
£6935 10 8560, OsRMdol 0sdgEMO 64-165 39, Lod GsBosbo 0,37 33
Lodd 30Ol EmdM

9539300 CEB g530m693b30L 3enoliBozol 930 GHog@oz0m - 1 3oeno
A&MGHoom CEB 250m693b30L Loaeo — 1 3oeo

&MGHom CEB  50mMgb3ol  osg®msadmeo  Gwddm  @mbBsGmemo
(3916930L  Lodzgerom) bszoo 388,4 /Lo, Toglodsery®o dwds
06935 10 8560, 0sRMSdoL 0sdgEH®O 64-165 99, Lod BsBosbo 0,37 333
LoddW 3Ol EmdM

GMGHoo CEB g59m6M93b30L 3emsliBozol s3Do ¢og@ogom - 1 3swo

CIP 950m693b30L ¢v)ddem — 1 goero

6535000 42 B3/bo, 5935 18,5 8, LoddEs3Mg 3 33¢@), Foboews AISI-316

CIP 250m693b30L GHmddm mbos@mdo m39(bg3oL Lsedzgwom — 1

6035000 8 /L, (16935 2 8560, 14 3@ LOIIESZMOL EHAdm, IP65 (339,
33905 100+240 3, 50/60 33, Hmbs 3 33

CIP 950m693b30L 3esb3ozol s3%o - 1 goero

A9350Mds 3.5 33

3990M93b30L Loyl Jocrms LobEgds, BoEobagdo, LyMd3zgergdo

04. oG5Bl mBoMgdol LoliEgds - 1 gsewo

JmOsH0ob mboMgdol LobiEgds Advance-ob dbasglo - 2 oo
fomdoomds 25 — 500 a/boo;

dm8s (6935 0 — 1,4 35605

©MHB0MGOOL 3MBGHOMEOL LobEGHgds bogosol 3bmdom ECOFLOAT-ob

abaogbo - 1 3oeo

635000l BMIoL 3MBEHOMEgMO - 1 39¢00;
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©5330L 3o IP65;
33900 dv035 230 V ~ AC;
dmbdo®qdmEro Loddgogg 50 3¢);
LCD obdwgo - 1 3oeo;
565¢Ma0EM0 259035350 - 1 (35¢00;
3963080L MH9gegm©Ho 458mbsbgegwo - 1 gowo;
RS485 3m®@Eo - 1 goqo;
fmbs 1,8 39
04-03. JermG5B0l EmBoMmgdoL LolEgdol 3Megd@EMmMo - 2 35¢0
060500035 10 39/Lor-0y
dxds §6935 16 d560
090500MdE0L dsdgzs 24 3.
399500Mdol LoddeszMg 25 3.
3MW9dBHmE0o Jo6x 3965 godmdygzsbom 1 (3000;
3M9dBHmEo doMbgbs 25dmay3zs60m 1 goro;
Pmbs 7 39
04-04. Jeom®ob go:mb30L 06035EH™M0 ECOGAS-0b dlgsgbo - 1 3o¢no
33900 dv035 230 V 7 AC;
L9gbLMMO - 2 (35¢0;
dp™Mdbmdos®mmds 300  nA/ppm+120  nA/ppm  (35C0dMEYdS
060030005 MMo);
Bmermgzsbo gbo 200C: <10 nA;
06Ox03005: 5%;
A9939653 MO0 0535BMmbo: -20 + 40 °C;
RMOMOOMNO0 9b0sbmds: 5 — 95 %;
53mOE0bBs309: 10% / 6 »39;
99L3M5BGSE00L 35S > 24 M39;
©5330L 3o IP65;
fmbs 2,6 39
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04-05. 533™05@16M0 2505303900 - 1 (39000
3mm3mo U-808
Lo®d3gol 3mm3mlo U-628
d9dd6sbs D-104
04-06. Jeom®ol 6535000L godemdol bgblbmOo WEDENDGAS-ol dugogbo - 1
39X0
©5330L 3wsbio IP65;
33900 05035 230 V 7 AC;
dmbdo®qdmEro Loddgogg 20 3¢);
90> 45035 12V~ AC;
9900 2o3,mdszswo 1 (39¢00;
04-07. Jeom®ob 53D0ol boegsM0M I3ELYeo FMOHFgero - 1 (39¢0
mbs 122 3a;
39609 ©0sd9@ 6o 324 30;
Log™dg 1960 90;
dm8s (16935 0,7 Mpa;
2393 9bG30UL §6930 1,05 93;
04-08. 250l doewmbo 40-50 3 - 2 oo
35&9bG30UL §6935 300 doG0;
©5H056900L (6935 472 d560;
3985 $99396mo@n®s: -20 + 50 °C;
dsbogns 34 Cr Mo 4
04-09. LELHMOOL F9gbBMLYBLMMYI0S60 3ESPRMEMTs - 2 35O
A96BMLgBLMOO 3EsPBMOT>BY 1 (39¢00;
A9BBMULGELMOOL Folos: 964930 BMEPO;
3oD1MIz0L 0535DMbo 0 —200 32;
090953500 00396056L0: 425Q + 15€;
3990353500 093960sbL0: 350Q + 3Q;

LOMEO 2o9MB535¢0 Logbowro: 2mV/V + 10%;
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04-10. Hyarol 30dfm©gdgeo sFoMbgbol @wddm — 2 (3000

6535000 0.7 33/, 5§935 30 8, Lodds36g 0.3733¢), Aobogws AISI 304
04-11. Jrm®5Dol EMmBoMgdoL LolEHgdob JsOM30L 3MbEHGMEgGo Unitronics
dbgogbo - 1 3500

daMdbmdosmg  93Msbol  bmds 5,79  dgbovy) oo, RS485

06@903390L0, 0bxMmMAs300L  A533es Modbus 56 GMIgeodg Lbgo

36OMGM3Mom, 3mbEGHOMMgOHOL 3OMAGMsds 3Bs© Mbos ogml SCADA

LobG9dsdo 0b6EgaM0MmgdoLsm3z0L
04-12. Jorm@sHol @MHBoMIdOL LoLEGHYIOL TosOMZ0L FosMo S JE9gJGHO™
39943560 mds - 1 30093.

dsmm30L Mo 400x600x200 30 — 1 oo

33900 dcrm3o DC-24v 2.5A — 1 35¢n0

53¢ M35GHME0 s8mdMmnggero Cl0a 1P -1 goewo

3985 AVK 2.5 co)6rx0/6s36/0580(gds — 25 oo

153909 5OHbo (LoMbESM) 25X60 — 6 3sero
04-13. Jorm®asbolb @mBoMmgdolL LobEgdol dowms LobEgds, go@obygdo,
Lo6d39wgdo - 1 303.

dMOHN0560 bgewol Moo D40, U-PVC, PN10 - 6 30000

dmbero D40, U-PVC, PN10 - 3 oo

bod3zs30 D40, U-PVC, PN10 - 3 oqro

3950Y3560 Lsd3s30 250x110, U-PVC, PN10 - 2 goero

350050993960 Mamero 110x63, U-PVC, PN10 - 2 35¢00

39005393560 Bymeo 63x40, U-PVC, PN10 - 2 oo

m39Ls6d39wo D40, U-PVC, PN10 - 4 goqro

650 O™ (59960035635) D40x1 1/4, U-PVC, PN10 - 2 (30000

05. 3Gm3glgdol dsmmzs s SCADA-I bLobGgds - 1 35¢mo
05-01. SCADA-U bob@gdol crmyo3mMo 3mbEMmegmo Unitronics 56 dbgoglo -

1 3o¢0
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daMdbmdosmg  93Msbol  Bbmds 12,19, 9gbovy  Jo@ormero, RS485
06@903390L0, 0bxMmMAs300L  A533es Modbus 96 GM™Igeodg Lbgs
3OMGHMINWOm, 3MBGHOMMIOHOL MMM s by oyml SCADA
LobG9dsdo 0b6EgaM0MmgdoLsmM30L
05-02. SCADA-UI bobi@gdol obliEogsEos
05-03. SCADA-U boli@gdols ds6r30L BoM0 @S 9e9dBHOM goy3s60wmds
L5050M0aM 30336963900 - 1 3m33¢rgdEo
03-01. v3m1959m693b30L GHmddm—1 oo
6535000 345 /Lo, s{1935 28 9, LoddwogzMg 37 33¢
05-01. SCADA-UI bobEgdol crmyo3mMo 3mbEMmegmo Unitronics 56 dbgoglo -
1 3o¢0
d®m3dbmdosmg 93M560Lb bmds 12,1%, dgbovw Jo@dmmeo, RS485 ob@ghggolo,
068mMdogool  ao33ems  Modbus 56 GMIgeody  Lbgs  3GM™EGHM3M@om,
3MbGOMmgMHol  3OmaMsds  dbs  Mbs  oygmll  SCADA  Loli@gdsdo
06@ 93606 9d0Lsm30L
02-10. gergdBHem ds6mngzs00 Latgzgero D250 — 1 30000
dsbogws U-PVC, 33905 24 VDC, PN10
02-11. g9emgdBHerm 35603500 LBotdzgwro D140 -1 30000
dsbogws U-PVC, 33905 24 VDC, PN10
02-12. g9engdBHem 3s6m3zs00 Latgzgero D110 -1 30000
dsbogws U-PVC, 33905 24 VDC, PN10
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©bsMMO 3

50503560l Fyaols 358(dgbo Loym®ols 8mdsmdols ¢gdbozmmo

3oboliosmMYOM9dO

4905350 fiysewo
fyarob GHodo 180@0306)@
Lod3M039 160 NTU
090953500 fiyerols dgs®o Bofogszgdo 300 dy/am
2oblboo Mm&MYBMEo bsbdoMdowo 10 ppm
§0bs6g owGHMOL Bmds <300 dozmmbo

fobotg go(dgbcos
30MOHME03embo
-0 2
dsgdlodwdo 6535000 1 owEHMob 200 3%/l
dobodsermEo dds (Hbg3s 1 0560
dogdbodogrmeo dmds §bggo 10 060
090535¢0-9593535¢00 ©0539EGM0 DN 150 ad
AsLoEd Carbon Steel
fmbs 160 33
BOWEHM300L DM 70 dozmmbo

53¢ M35GHMM0 35S BoEHOO
-0 2
859b0330 653500 1 GowEHMoL 700 33/bo
dobodsery®o dmds (16930 2 0560
dodbodosgrmo dmds 6930 10 B0
ROWEHM3E00L BoOMMOO 6 1502
090535¢0-9593535¢00 ©0539EG0 200 (8") ad (")
ROWEHMOL 3MH37LoL 0sdgEHOO 400 (16") ad (")
dogdlodsc®o 39ds ¢9d39Mo@ IO 60 °C
fmbs 213 33
BOWEHM300L 35Ol BMTs 300 dozmmbo
533)MI5GHYIMH0 05QIMS BoEGHMOL JodMEM3b3S

3990bdMend30 Loedzgwo 50 ad
3990mM933b30L (30300l ™ 15-30 {0
3030l 259069330l FMEMEMds 200 w
3030l 306005¢r60 653500 50 33/bo

35Mm™M35 @S J9JAHOMMDS
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999 GHOMIO530 43558 HP

B0dobserm®o 3m8s 3 BoBosbo dsdgzs 380 (50) 3 (33)

dsmm30L dod35 24 V AC

DLOHOIBOLHMSE0

LobGYIob 3bROYMMSE0S

39906560L 3™ F30mb Jos 0sdgGH®O 43586 ao

d9306560L BSOMNMIO 50 da?

LobEgdob 3mbBoYMMSE0s n

99336565 dgm3zdo 30

030 O0HBs0bom

berm3o by

by 99306565 90

Lo 898861560l GosHOMdO 4,5 d0?
3053500 M39M530990 Lol ds

80560 b535©0 67.9 /3% bo

LYYBDS OB G0 535000 51.4 ©/8%/bon

5039b0L 3GIM(39630 84.4 %

BOWEHM300L O™ 30 oo

1 39939906093b30L O™ 65 {0

©130999mMg3bg0l 6535000 230 /8%/bon

Bs3500900

©0Ho0bol J9d535¢0 Bo3oo 305.7 33/ bo

Lodw)oeoem 990535¢00 6535000 273.9 33/bo

L35 EOIMHO F9T535¢00 5350 6,574 3%/mg

B39 M Q9B0EHOW0 bs3o©O 64.2 /{0

153 M FoROWEHOWME0 653500 231.12 33/bo

153w)5EM EOYIMO FoBOW GO0 5350 5,547 9%/com9

Lodw)oEm ©9399450mM3bgoL bs@Bgbo bs3oo 35.7 33/bo

lézzgggm JodomGo  259me9gibzol  bo®hgbo 43472 /500

Boduom x5890 Bs@Rgbo bogowo 42.8 33/bo

3O0RNIES(300

35605630 o

3™ bGHo FeCl3

3Mb39bG®s30s 14 %

30537 3b GOl Lod33¢M039 43556 o/Lbad3
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©0H50b0m EMHBOMYOOL 3MEE0S 5 ppm
1539 M PMHBOMIOOL 3MEOEFOS 43587 ppm

pH 6,5-85

L53MbGOJBH™ O™ 30-60 (a

30-60 3 ogm3b6900L M9HgMzsM0 1,36 w
35600560 O

3M93)sbEGHo PACI

3Mb39bG®s30s 43529 %
3M5393bEHOL Lod33¢M039 43497 a/Lbad3
©0H50b0m EMHBOMYOOL 3MEE0S 43587 ppm
L5395 EMHBOMGIOL 30O 3OS 43525 ppm

pH 65-73

L530bGOJBH™ O™ 30-60 {0

30-60 3 ogm3b6900L M9HgMzsM0 1,36 w

CEB 35659936900

CEB 1.1 A- @939

Bogmogmgds NaOH

©MbS 12 ppm
Lobdog 12 Lo
0b9Jgool o™ 120 {0
069930oL bagoo 120 /3% bo
©594m3b6900L O™ 15 o
299mM93bz0L O™ 80 {0
290mM93b30L B3o0 230 /3% bo
CEB 1.1 B - ¢9+0s53>

Bogmogmgds +NaOCl

©MHS 20 ppm
Lobdog 12 Lo
0bgJgool o™ 120 {0
0699300UL bszoo 120 /8%/bon
©59™36900L O™ 15 o
399mM93bz0L O™ 80 {0
290mM93b30L Bs3o0 230 /3 bo
CEB 1.2/2 - 83535

Bogmogmgds HCl

MmbBs 43526 ppm
Lobdoty 12 Lo
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0b9Jgool o™ 120 {0

069d300UL bs3oo 120 /8%/bon

©59™3b6900L O™ 15 o

399mM93b30L O™ 80 0o

2odmM93b30L Bogowo 230 /8%/bon

Lbbgoolibgos

399399069:3b30L Hob oym3bgds (a

LoMd39w 0l Mgoa0Mgd0L O™ {0

139935906093b30L BHwmdML sBJs9d0l O™ 7 (a
dOMH0MOIO BSOAIMOO

&m90m9gd0

3993°906093b30L BHwddm

©069d0L Lokdstg 345 33/ bo

dxds &mAdML M-05 1

G®5bldgadG 6o (bg3o 43587 0560

LobG9dob 6930l obs3sMAO 0.3 0560

GddmL §6930 43679 060

AMGH0M ©MHOMYOOL Fwmddm

©0b930L LoBJs69 388.4 w/bo

3593000 @MHBOMIOOL Fw)ddm

©069d0L LokJstg 177.1 /Lo

JmOom EMHBoMIOOL Fwyddm

©069d0L LokJstg 750 /Lo

3M53995B G000 EMBoMGdOL (3mId™

©@06980L LoRJs6] - 35M056E0 o 43684 /Lo

©0b6900L LoRJsMg - 39M05BEHO O 12.0 w/bo

39939906M93b30L 53%0

LoFomm figsero 13 a3

©535@ 900, 25 %

53%0ob 806085 mEmo JmEmEomds 16 a3

CIP bol@gds

CIP 53%0l 306035¢0mM0o dm3o)enmds 0.5 a3

CIP 890535¢00 doerms bob¢gdol ImEwermds 1 a3

UF 800l s 3ogms LolEgdol dmEoarmds | 43499 a3
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CIP  bsébgbo  fywwols  dowoms  LolLEgdol

A3 MOS ! @
CIP g9(i09bowo {gerol dowoms  LolbEgdol 1 95

I EMEMdS

x599960 CIP dmErmenmds 43652 a3
CIP 53%0l dmEmemds oobsoboom 43588 a3
CIP g59m6M93bgol ¢vgddm, 1 0500 37.5 3%/l
LobsIx 0 Foboegd0 S BsdEObsMY Hyswro

Bo30bs69 fgowo

03033009363

d@m30L 259MEM93b30L 3030l FmEmEMds 43622 a3
399mM93b30L (30300l M-d5 Egdo 43

X539600 InEME™dd M9Jo 855.7 a3
OIAI

d@m30L 259MEM93b30L 3030l FmEmEMds 43538 a3
399mM933b30L (30300l M-05 Egdo 2

X500 I 3YMds gdo 85.7 a3
05353

dEm30L A5dMEM93b30L 30300l FMEmEomds 43538 a3
399mM933b30L (30300l M-05 Egdo 2

X509)60 M E3YMmds gdo 85.7 a3
CEB Lsbo®xo dsloergdo

OIAI

BogmogMgds NaOH
3Mb39bG®s30s 32 %
MmbBs 12 ppm
b0d336M039 12420 a/Lbad3
X599960 bobrxo mgdo 37.6 <
X599960 bobrxo mgdo 50.4 33
05353

Bogmogmgds HCl
3Mb639bGH®Ms30s 32 %
©MHS 43526 ppm
10d336M039 42370 a/Lbad3
X599960 bosbrxo mqdo 43694 g
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X509960 bosbrxo mqdo 43636 33
30935300l BoboGxo dsloergdo
395600560 o
Bogmogmgds FeClI3
3M639bGH®Ms30s Me3+ 14 %
Lodmom MbBs Me3+ 43587 ppm
X599960 bobrxo mgdo 83.9 w
X509960 bobxo mqdo 117.4 33
0939300 30585300l EMBOMmYOOL botrxo 15.65 33
35605630 0
Bogmogmgds PACI
3Mb39b@®s3gos Me3+ 43529 %
bodmom MBs Me3+ 43525 ppm
X599960 bobrxo mgdo 129.2 @
X599960 bobrxo mgdo 155 33
0939300 30589300l EMBOMmGOOL botrxo 20.67 33
9 9dGH™M9bge00l botrxo
ROWEGHMSF0S
LobGgdob §bggs 50 dosM0
G3dmL dM530L 9539dEHIOMDdS 0 %
OO0 JegdBHO™gbgMaool bosbxo 0 333l
9 99EHO™gbgHR00L bggMomo bstxo 0 33GLo/d3
030390m0)3bgd
LobEgdol §bggo 250 ddst0o
G3dmL dM530L 9539dEHIOMDdS 70 %
©OOOO JegdGHMmgbgMaool boGrxo 47 333l
999 EHOMgbgH00L bggMomo botxo 0.009 333Lo/d3
CEB godm6M93bgs
LobGgdob §bggs 104 dosM0
©OOOO JengdGHOmgbgMaool boGrxo 1 333l
9994 GHOMgbgem00L bgg®omo botrxo 0.0001 333L;/d3
X500
OO0 JegdBHM™gbgMaool bosbxo 48 333l
9 99EHO™gbgHR00L bggMomo bstxo 0.009 33GLo/d3

@330 §o6dmgdbs
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530l Ho6dmJdbs o EMoEool ML 41.1 33

5dob Ho6dmgadbs bosando 82.2 33/

@5dob Ho6dmgdbs cowgdo 1,972 33/

UF x 539960 Bs®Bgbo §gyeol bs3zoo 42.8 3%/l

X500 bs@Bgbo Fyarob bszswo wgdo 1,027 3%/mg

Jm®ol dmombmgbs
SJem®zobmgol dsgdLodscryo Mol

?mi%)mgﬁi ° ? =0 Je 43501 33/

Jem®ol dmmbmgbs xsd96o 43501 33/09

53065 )MH0 IJEXMMZS

59BH0O0 Jeom®OL Fomdomds 43683 33/m9

85610000 bsGxo 3.0 3o 00/3

Je

999 GH™M9gbgeool botyxo 43622 j{;(?bm/‘gg

Jm®ol bsOxo rowemo 20210 33/m9

999 EHO™gbgHR00L botxo ®owGo 36.61 33GLo/©0Y

9 99EHO™gbgHR00L bggMomo bstxo 0.007 33GLo/d3

©@MDBoMJdOL LoBstq 72 /Lo

999G 33905 200-240 VAC, 1 ph

899535000 fyeols 39d39emsd s 12905 °C

9909535¢0 fiyeol b9z 1.72-6.89 0560

bmdgd0 91x44x166 L33
©bsOMO 4

slsbgergds smfigMs

DI-IN BOBROME0 99853500 3MOE0

RO 099760 godmbsligergwo 3mMEHo

A-IN 5bsemym®o dqdsg3s5¢wo 3mMEo 0-103/4-2005

A-OUT 565 mymMo gdmboligergwo 3m®mEo 0-103/4-200s

HS-IN HIGT SPEED input

HS-OUT HIGT SPEED Output

COM-PORT RS-485/RS-232 3538060L 306 @&0
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Mo bdod  5350M090L, Lobdgwo fyol  od0bIMMgdLS s  Lobo@s®myew
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Dmagob 40%-U 50fg3L. dcmemm bsbgddo, M8gbodg LygMMsdMGOLMm EMBMGOU
b330  obbMmM 309w gd Mo  3MMmgdEBHol  fiysermdom, dEAMISMGMdS
360093690 mgbs 39999x mdILEY, 3obLs3MmMgdom, 3003594 GH e
©3LObEgdM  396GH®dT0. Md3Es, F0MbgZ9E ST0LY, 985595  JoEodol
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LogbmzMgdgw d069ddo 39bGHMIWMEmO igodmBotoggds 565 593L s Hywols
39609 mb35690Ls s FPOBg 96056 ©ITIM30©YIMWO. GOl FgBHoEGMMH09dO0,
boog 69gdoLdogMo gm™dom ffywol dofimgds BoghmmE 3OHMdEsd
939 figols 30LEIMHBId0M GH0Yd06.

LoOLYOESE0M B5IOMAT0 godmygbgdmeo ygzgus BsGoMgdvIcmo GgbGo o
390m3omo  3MMm3gLo 335839698l LEHIBOWMH MIGOHOMYOSL JOMNOWH0Y03]
3965393900l OML. 5BLbgegqds FbmwmE GH®MIbL d9ddMBMo (16939,
399356O99656MH056Mds 5 LoM3gMOE0M botxgd0s. M3 d1939 OTMIOWIOME0S
309379 3BEGHOL BoMm©9bMdLMB, JErMmEO™Mb s b3S J0d035E9dmM9b.

3900905 935133650, MM 56 SMHOL 5930w gdgE0 3030l BowEHGMOL
399myggbgds  Hobslfsdo  sfdgbolmgol ™30  dghmbogo  Bsfoerszgool
3M6396GH®Mo305 FoLoMgdos MW EHOIBOWEHMIEF00LM30L. 0d FJgdmbggzolomgols

30, 0v9 d93000L Gow@EH®Mo bgedobsizomdos  3mogMEb@Gom  MBOMIdS
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