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36rnXj6o6gbr qgr qiorbCbar6Cbr

drr0qgg6o0g g$$rE Oc'rObrqrgbllr.

0c'rog.:3b grq3Cgqo qger3g0g6$56oolr

br36c'rgj6er brOS0rergbob qgr$ggb$qgg 3er6$t6rj$er60r bgq'tsg36gq'gbob

6lger60gboqror6 r6rp0g$gb 10 bl0gfirar Sgqob Srqgrflo U6Cgr $rt60r'rrq96o6c'rb

brJ6ergjgo b,:0g0,:ergbob 69601-5619o3o, brqgrg rq6ot63q'o ojbgbr otoolctCgE'o

Xg;3oco 6rbbrbq36uqo QstJg0966,l6ogbob Brbr6gbob crr;6oqgbo'

jggac"ror Or'rgg0gq'or $r60obrqggg6o brJ6ergj$c"r cgo3g0g66r3oob bor,

6r'r0gq'o6 tsgq.o50br brOo x$rJob6':6:

ggrJo Jo6ggq,o - brJ6ogj6cn 36ogg6og0Xbo q-ol $o6.:brJ6r'rgj$r'r Oerbrgg0gbotl

J8qC8r.

gg,lJo 0gc'r6g - $obrb$r6o 36ergj6o q'J l66r6ots3bo, 6cn0gq'o6 0c'ro6'r3lr

$o6lb$.:6 55603bb,: qgJ l65r6oEgbl.r, brbrsgbol.ts qgJ q9er3g0g669bolr ger60oco,

6er0qXbo6 ,:brbr3b brOgtsrergbob bg6gbrb, lrm65o66o J6crgj6ot6gbob brggd3qrgbb'l

tsJlr,,bs$6co3gq'erb 6.196oro,>5gbgq'o $grq'0er0.:6o69bolr 3at0 Jr6or"
11
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l. 5:

OcCboJc6o qgrgrE,cbr: ,,j. qg0r6obob, 3r"18,),16oolr brq'r6bbg r6bgbgq,o 12 bargq,obs qpr qgs0r6Sboor T lrergq'olr

$grq,Ecrar6r6gbob bobgg0Xbolr 6Xrboq,oglgor-0bg6gbqrerbolr UrJ6rogjger brag8serSbo ,,er60cr6$grt6ob" lr,lcnr3oqqlb

or3oorq-o g6ooro bob690ool"

qgr 66cr6g6qrlgogbb. 0Xc'r63 g$l3bg UbS95 6r6bm66ogqACb rbCg1 UaCqr brlo6r'r

JBq,CgJ (6r"r3c"r66.:3oJ, bCc'rE,c'lboJ, SoQ6erbCslE'srbos ('J 5'ts' )'

gg;3oOXbl0g-aCOrqU6oJ6c'rgj6o,blberq'arer6'lbrbgboqgrbJg6oSo3;3ogbo'
6c"r0q,gbog Occogrgb bgOqgg5b: l.l.:berq'erer bCbACbo q.or J6cnEoqlCbo (q93$rqrg6o

lto65o66c,r 6,:btbgbo), ti336ogo3r6ogbo (08g6gbq,cnbolr, $3j6cnq'c'r5oolr, 0rb,:q'0bobr

er tq$g63oq,c"rbob 0Sbibgb), ltbcnq'erc"r br6aorlq6o6b3,:, 6l6b;3gar6Cbuqo

JgE,CBCbo (016. bogcnobq'obrco3ob b.:tsoEo br0tsgbXbq,n Orbrq'3bo) !9r qro3g03663bo'

6r,r0q'xbo6 brlo6el> 63b,:6ar33bolr 0c'rlr,:Jc'rScbqrsg (0,:6. 0CI36xbq'crbolr 6gbr6or3gbo'

6,:6B96gbob glqgrg6ob 63br6or3gbo, brsQrJSCOob 69br6or3gbo, r'b')' sQCOrqU6

bro6go66rn 6,:b.:9cab%g 6.:B3g63bo UbsQr ogerb gpq'r IJOOUCOU6Uqc', bl0ts963bq'et'

;6joggj6g63q., 03jr6o336o, $gjboqrcn5og6o ar CqCCO6cn 6rbr%o, 6cn0q'gbog

lrllo6er ll6gq,gc"rgoqo er b,:6olrbor6o 0036gbq'erbolrlor3olr' lbCAC, 6erorber36oq'ol

c"rJg6o6 gbobr qr,: g jbJqrgr$,:6oob bl6agbob 165r6oEo.

3.2. Jo6gg o g$$ob q.o<n3g0g6$r6or

3o63gq,o ggsJob qger3g0X6g)0or b0E)obb0r'rbtr brJ6r'rgj6er 36o$56o303bb.: qrl

$o6,:brJ6c"rgj6cr 6er6rgg0gbob tsg66c'r3gb,:b. o6gcr60,:6os, 6ar0xq'o6 tsxSbgbr

0olrlbq,gr"rbol$ qrs 6g6ob6gbob rogsoobSgCq SQr 3g6tJJgj$ogq, 6.:r"rqggbrnbrb q.or

bc"rg.lqgrqg j.:q,ljoU 5,:63oorr63bob br3oorbtr, 6,:0ocrrbc'r3oq' UbS95 oj6sb

6g6ogoJ,:q,o$g$oqgrb qr,:/rb tsgblbr0obo brbgq,0$ogcn b663j$369q'o
gOorggq,gboEr6.

3.2.1 . b;S6crgjget 36o$g6o303bo:
o brJ6ergj6cn r63rq'ob qgr%3b6Cbgqo brbq363bo;

o 36ogg6og0gbo, 6c'rOq'gbog 6r0r'rg969bAq'o,: b.lJ6c'rXj6er br6agbob

qrrl.r,:qr636,:qg;

o 0o6o0;q'g6o qgr Orjbo0rq'g6o $6g39bo 6r0rbr$oqrgbgq' jbgE Eo;

o $grq,,:6obgbobl qgl flgg,:q,0c'rOr6r5Obob 6oqrSbb bc'r6ob 0o6o0lq'36o

3cr6obc'r661q,36o qgr 3966o3rq'g6o qr,:tsc'r6gbgbo;

o 5.:0,:6r$crqCbCq jbgq'tso B,:033$-01635gq'o63bXq'o 160':696ob

6l6cnr3lr gbob 0Sorerqrr'rE']oboJ ;

o brb16d6cr 3oqg6l663bob Sr6orr3bgbob 0Scoerqrerq'etboJ;

o $glq'0c'ra;6l53bob 0oq'ob 0c"r$gobob 0o6o0rq'36o boq60g;

o 0oq'btqg36gb0o $gq"li 0cqd6rc"rbob 0,:jbo0rq'p6o q.or 0o6o0':q'g6o

Uotsjr6Sgbo;

o 610;6t$oq,3bgq'o jbgq'3bob 0cn1316o 0oq'3bob 0o6o0lq'p6o q9o':03$6o;

o qrs16orgbob 0o6o0rq'g6o qgor03$6o;

EJb,,bsj,l6c43q'r"rb 6rg6cno;63bgq'o $g,;q'0c'rO,:6lpbolr 3r'r0J$o':"
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g3jbo3g6o qgr3rq,xbr: ,,j. qg0s6obolr, 3r'103,16oolr boq,;6bbx rt6bxbgqro 12 bergq'otrs qqs q.or0r69boor T lrrngqrolr

$g,rq,6er0r6r6gbob uobgS0gbori 6grboq,ogr6o,>-o0g6gbq,erbob buS6mgj6er bragtr('rxbo ',rn60r'6$9s6r'rb" 
t$ors3oqqrb

or3oorqgg6ooro bob690oor"

o 6s06ggbo l60r$g6ob Qr 316$ggcabob Srbq'rpbob OSancrqretq'etbor;

o 0oq'brqgg6Sbob bJbq'JbCbob 0gorgrq.oetq)stboJ;

o $grq'$r60cngbob c'rbogj6gbob, 6g9ca63gr69bolr 3c'r6b$6gj0ouqo

36o$96ogOgbo: b3$ar6olr 3q'rbo, ;60r$96ob SQrAGrSo b3$er6ob

0o6o0sq,g6o brgr6ob bobjg !9r r.ts'

o Sgr bb35'

3.2.2. $o6.:brJ6erCCOt'r Scnbrgg0gbo

o 0obrbq'gc'rbob r05,:0obqrgq'o Er Jg6bJCCOoUqo 6rerqggberbl;

o qg16550oq'o 5rbr[36o':63bU
o 0c"rbrbq'gc'rbob bo6$oq96c'r3g r6bgbgq'o qgr Jg6bJCCOoCqo 5r6r6g6o':6gboll

gb6gbob 5rar3':q'ob$o63boar ;

o gg6obggbob lOglOobqrgq,o qgr Jg6UJCCOogqo 6rc"rqggbc"rbc;

ol05,:OoEsQCqo 0bb3oq'o 0r'r0b0':6gbq'gbob (obqrgb66ogq'o' 3o0g63opq'o
qgr o6lr$o$36oc"r6.:q'p6o) $grq'Oc"rb0r63br;

o J36b33j$o3.:6o 0bb3oq'o 0cr0b0s6gbq'gbolr b;er6og66rgoet

'rqg6oq'0qgObl63etb; qgl $grq'0erb0r63br ;

o $grq,0c.r0,:6t5gbr oboxj6Sbobr qr,: 0oq'blqgg6gbob,:6u3bgq'o

0qg6c"r0;63c'rbob q.og$,:qr36o'>q$36l ;

o 0gol13l%cbUqo .:q'6366.:$o3gboqg.:6 bg63ob 63666ob 036<'rbolrcnSob

;qSoq,0qggbrer6gobob ggj6o3g6-g3c'rbr"r0o3g6o ts3b$l3q'.:, tgglbSbr E':

ts3col6b03br qgr0333arorr6.

Jo63gq'o ggrJob qro3g0g6gr0or $r60r'rqrgg6oq,o Ubsgr ojbslt $gjb$36o q9l

56rgo3gq,o b,:boco, brqQrg ,:b,:bgq'o/rq$g6oq,o ojbgbr 0o5o0g0 UBcqJ olr b':3oorbo,

616 bg0c"ror s6olr 0cnorbcr36oq'o.

3.3" 0ger6g ggrSob qg g096$,16or
0gcr6X CO)Job qger330g66,:6or 6oogl3tJ 33Cqr b'rlo6r"r JBqCSrb qgr $o6rb$r6

J6c.r3jgb,

3.3.1, $obrb$,r6o 36cn3j$cr
o gg636lqrg6o 53601, brJ6c'rgj6c't 3o036o319o3bobr qqr brSSberbgbob qqr$r6oar;

. BCoc"rcor3rgcAbgq,o bob6g0ob rq$g6,: qgr, brqgro brlo6er,:, r6bgbgqro

$g,:q'0c"r0r6.:5gbob bol.l6g0ob rq$g6,:, 6r'r0gq'og 6rbqggbl 0g0etor13rbCbUqo

bob630ob 6.:$oq'o;

. $gq'ob 5r0;6r$oq'gbCqo Uob6g0ob bo6o63br $63gbob 6obgqg3oar;

. r6bcbuqo qgr b.l0crO.lgq'c'r brgc"rgsgbc"rg6gber, 3c'r0g6gogq'o qqr obqrgb66ogq'o

$gqnl, Uu66r6o0c"r br6agbo;
o bsbrbd6c"r b.:6agbo;

0Jb,,brj,:6o4gq'r"rlr 6,rg6ororbgbgq'o $grq'Er'r0;6r63bob 3erOJr6or"

o16316o, 2019
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ggjbo356o q)rgrq'Cbr: ,,j. q90r6obob' 3r'r0Jl6oolr brq'lbbbX r6Ugbgq'o 12 brngq'obr qgr qgr0r6Sboor 7 bgrgq'ob

$grq,0r'r0r6r6gbob l-robg0agO-ob 69lA.,q,o$4or-0t96gb!'tOt'U f"AOtgj6er bs030s.r3bo "ar60r'r6$g'l6crb" 
l'ors3oqgsb

or3 o orqgXb o oro UoU$ 30 o or"

. $gq,ob $gl6c'l3bob JSE,cSCbo (16;q,obgbob B;ot3qlool);

o $gq,oU $gr6srt .:6.:q,o%o C6!gr Oarog.:3qggb $3j6o336o 6g6q'r036$oot

brol3tq,ob$o63bgq' 33Cqr gobo3g6' jo0oA6 ('r blj636oerq'er6og6

Jr6,:03669bb.
o 0c"r$gcnboq'r"rbgboU 3r"16$6oqrotl

bobggOob) qgo63i

bg6rgggor q95 .:36erEs$ob':6oob (SCADA

. brgb6c"r (DMA) $grqrOberOSbob 6':6orrSbgbob rqg5oqrgbo;

o gp0ber-lgOX5l6ibo qgr ll$p0bo brq96p63bo (6g0bc'rgbo' $rbg6qoqrob

Olaatgan, bgbq536o br6g0bo blq.o6569bo)' a':cno 6l*q'ogbcrbr; 5$Caotr boarqq'3

qgr $.:60.:qgc"rOl; i;15g0bo b':q9536olr tsgbrdq'5bq'c"rbr 0et0l6l5c"il $Uqt-' Eg6ob

5raro03ob ts3O"r,O3ggl6o (U':orrqgr6o6er Eg6ob $gr6c'r sgr/rb 0rqsq' 6o663q'bg

0qg6r6o br0r6r5er 63bg633s63bo);

o br016rbc'r 66%9639r6gbob rqg5oq'Oqggbr6gerbr qgr As)3gE'c'rbr;

. $gq,ob g;gb6gbo36gbob tsg6Bggqro $3j6r"rq'cn6or, $':60rq9ob': q9')

,:q.o6oq'6q gbr6 3'b': ;

. ggcq,r 06o0363q,er3r6o ggq,olr 6.r6gbe$ob (63%363916o, brgSobo b':q96g6o'

0r5oli66lq,goo $giq,E36o, $grq,6o6qgbo 6;63bcrbs, $'bg6Eoq'o) 6'6ors3bgbob

rqg6oq,Sbor;6 0o016orgbr0o qgrbobdg6Sbob 3er$966og6o $gr6cnb 83963b;'

6r'rger6o6u $grqr16o63bob 610$036q9o 6r63bcnbr' $grq'r6o63bob Bl03Xbotl

rqg6oq,gbo, pgrq,ionbSbob brg. brqg6g6o, lrgJgo3ob bobgga3bo, b,:6orq36g

$gqcb.';
. uScqr l6b3bgq,o 3c'r036o3r6oob (cq' 0c'r0,r6'r5gbob, l56olq363 bob6g0olr'

U.:ggqrg3cnOgbo3rSoer bob$gOotr, 6r%0er0r6l5gbob qgr bb3r) rObrb33q'o

obger60r6or, 6er03q,0og bgqgob:

o rQboq)OqQgb0636'1bb;

o %c"rOs;

o boq60g;

o Olltq'r;
. r6bCbUqo sgr tsg0oco,:3.:%CbUqo $g.:q'brEg6ob 0oq'gUob b0b0l qgr

Jr6r0g$6gbo (Eo,:0g$6o, bo66dg, 0':brqrr' $66ob 69o$o66o);

o srJc6o6Sbol$ qgr SjllJq,gt$r0oob 3gorboco (162 3,:Jo$rq,g6o q.or brrnJS6lSoc't

b;6agbo) g3c'rber0og6o brJ6c'r3j6c'r rq'63661$oSgbob 0gOeror'r3rbgbU

o gbX66c'r CBCCOC6o bolr$303bob Srorglq'ob$obgbr Eg0ocn'r3rgcCbgq J6ergj60o'

6ror; bg06o6sg3tr 5q'. 36g65oob 0erb0':63br;

o ggjbarq,c'r5og6o bj3Ogbo, 6cr0q'gbo6 gB3g63bu $glq'0rn0'16':6gbob bob$3Oob

g3Cq,r 3c'r0 Jar6366ob Ogtslerblll, $gq'ob qgobgbob 0o0r6orgq'Sbgbll ;

o bg6gob 6g6$6ob ts36c"rbob r6jo6gj6p63qt S6ergj6obr qgr 6g60r63bob

bsJ6erg jgcr,:q'6366r6o3gbob Eg0eror;3rbgbr'

ffiro-gcq*lrarco-.,rgcouq'o$g,:q'04r0,:6rpbob3r'r0Jr6o,:"

r\
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ggj6o3g6o qrr3tq,gbr: ,,j. qgEs6obob, 3r"r63,:6oob brq'lbbbg r6bgbgq,o 12 bergq,ob,: qr,l qgrOl$gboor T lrmgq'olr

$g;q'0el0,i6r69bob UobgX0gbolr 69rboq'ogrgol-0ts36gbq'obolr b$6rngjger ll6g0rogbo ,,r'r60r"6$g,l6cnb" booru3oqqr6

cn3oorqrX6ooro lrob690oor"

3.3.2. $o6.:brJ6rnCC$o $qlmr
j3gOeror $160r"rq9p6oq)or J6ogj6,l66ob 0o96 brJ6ergj$er $36o$c'r6oob

br0s)J8q,Caob Oob6oor Brbr6r6gbgqro 0o6o0,:qr36o 0r"rggqrcnbob b,:0gts,rogbo:

3.3.3. go3er66,:gouqpo $qCgr
ggCqJ U.:J6ergj6c'r erbogj6ob $c'r3cn.:bc'r03ooro br0g6logbo U6Sgr

gr6bcn6gogqACb UTM 3cno6qrobr6gbtso (X, Y, Z) b,:brbobea brqg6p6gbotl

jbgq,ob ,,p1gc"r-3c'r6bob" bob6g0oor, 3et6obc'r66lqry6o (X, Y) bo%gb6g +30 AA,

g966o3,:q'g6o (Z) boecAbg3 t10 0A qrr 69Jg6gbob B3969boor;

6gJg6gbo rqr5oq,bg Ubsgr 5rborrgbqrglr 0g,:6rqg ol.rX, 6er0 g,r6g0c"r B,5COo6cbAr

t6 6,:0ero$3ocrb Oobo $tbr63q,gb.:;
b,:barb6o3o 6r6gbcnbSbobor3ob, 6r"r0q,ob 0rn$gcnbl 5.:cn3,>q'ob$obgbgq'o.r
jgB3b0o, gcrJcubcrO3ooro b.:0pbrc'rgbo UbsQr 6.:6bc'r6gogqACb Oorgq,o jgBott

lro5r63%9 (qerboqrrb gcnbX0qr3).

br%c'rb6o3o 6r53br"rb3bolror3ob, 6r"10q,ob 0o$gcrb,:3 6lar3rq'ol.l$o69bgq'o,>
qgrgl.tbq'3bgq, 636oger6orbg, (0r6rq'oorlq.o $grq'qqg6ob 0l6ob66rq'g6o
Ooqro, $glq,,:6obgbob 61093,:6o 3c'rqrgj6rn6o 56 bb3,:) 6c"rJc'r,:%cn03ooro

br0gb.tc"rgbob qgg6gg6ob bo5rbg UbSgr ogc'rb,:6l6l3q,3b 20 0;

l.lr36crgj6c"r 6r6gbobgbobar3olr gr63gor36oqro $g6o$c'r6oob $c"rJorbo03ocno
b,:0g0rc'rgbo Cbsgr 5rbbc.r6gogqSgCtJ br6o6,:6gq'o %cn6oU brbqgr6b
qr0rggbgq,o 50 09g6o 6;6doq'ob gr6orerbbS' rlrcSc UbsQr 63tt63q'qrgtJ

gX6ogr"r6o,:%g 0obrb3qCqo (r6lrgbgq,o rb b$6ogj6o) 5bob $crJersber03ocoo

br0gE,largbo.

gt.tJerr%r"r03ooo brOg0,:c.rgbobrb rqCbuq Ubsgs !d6rU 0o6o0g0 EgOqgggo

0rbrbororgbgq'o $966oq'gbo:
o 6gq,oggob 0rbrlrorarCbCqo $g66oq'gbo; ' t

o bu3gc"r0c'rboq'c'r gbob 3r"16696ob $96$oq'gbo;
o g6c"rgg;63bol.r (bo6q.oop6ob) 3c'r6636ob $g66oq'gbo;
o Oqgobr6ggbob, bg3gbob, lrr6otq36g r6bgbob 3c"r66p6ol.r qgl do6olr (glt46rob)

$969oq'gbo;
o 0gberbgbob 3o66g6ob $96goq'gbo (b,:qrtg brlo6c'rl);
o r6ligbgq'o 3c"r0g6o3lgogbob $gbob, 5tblorgbob, gq'. 6.:qgl0g30o b,:bgbob qgr

bbgr 3c"r0g6o3r6ogbolt brg6qrg6o berdSbolr, b.:5%ler 6o06gbob (O,>co 0cr6ob

0gj6oE69bob) b,:g6qrX6o bc'rdgbob, bggbob $966oq'gbo;
o 6s0$3,:63bob %crbgbob, b3gg6gbob K'r 0$grbg 6s66r3gbob 3er66g6ott

ffg66oq'gbo;
. OoJobCS0lgca g3Cqlr r"rbogj6o Sgr$rboqlo UbSgr ogerb b3b.:blOobo Jo6obooro

rqboBgbgboor, t0rbarl6 6g50tbg 0c'r6g0gq'o UbSgr ogc'ir: 0S6erbgbob

qgr6obbgE,Sb; (b3crq'r, lrlbl30Ser b,:qo, Ilu3,:q90gc'rgc'r, bs6bc'r36gbgq'o brbq'o

eJ t.ts) egr lrr6orgqrgbolr 6lcnqgg6c"rbl. rbCBC, rq6ots63q'o 36q9l ogoll

03b ,,brj,:6ar3gq,r'rb 5r96orol63bgq'o $grq'0r'r0,:6,:69bob 3r'r6J16o,r"
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ggj6o3gdro qg,:3rq,gbr: ,,j. qr0,:6obob, 3er0Jr6oolr blq',:6lrbg r6bgbgqro 12 bogq,obl qr; q.o,:0,:6gbocn 7 bgrgq'ob

$gcq'0cn0r6r6gbob bobgg0gbob 69rboq'ogr6or-Otsgbgbq'obob b$6r'rgi6cr b1690rrngbo ,,cn60r'16$9sdcrti" brorsgoqrrb

or3ocoqr36ocno bolr690 oco"

brJ6c'rgj6o b,:%c'r3r6o 16 bb3r 6r5Xbr.rbob )('boqbC bgqgrJo6ob blgr6ob 6oJo
(rbg,:q'6crbggr"r6o, 63obr-bggcn6o, j3rg36oq'o, 0erb63Boq,o, 6636$o Sgr r.ts.).

3.3.4. JCOdo! b,:3gor6gbob tt,>bq36gbo

36r'rgj$;6$0s UbSgr 3%69639q'gc"rb 0l6orq,br"r0og6 0gq'c"rbgq'cnbr0o

r6lrgbgqro (695ob66o69bgq,o ('r s6,:6x6obg6o6gbgq'o) 0o$ob 6r3g9orob

b6,:69bob 0Xb$;gq',>, 336dr.rqg, tsgbrb.:Oobo brbgq'O$oger bg6gjgg6Xboqgrb
OerJc"r3gbgq' Ubsgr oj6,:b 6g5ob66o6Cbuqo qQr ,:6r6ggob66o6gbpq'o
(0l6arq'bcr0og6 0gq'c"rb3q,c.rb;0o r6bgbgq'o) 0o$ob 6r3ggorSbob glbqtgbo
0erbs6g0or br9cr, qg) er$r6oq, Ubsgr ojbrb b$6c'rgj6c"r 5960r%9 br3,:qgrb66cn

3c'rqg gbob 0ooroorgboor ;

3.3.5. $bgbgqro 3n036o3r6o3bob 33q'C3b
J6c"rgjg.:666,r Ubegr Ornodoob g3Cqr r6bgbgq'o 3et0g6o3rgool.r (Cq.

0er0l6rggbob 3rbgq'ob, c"rJgo3g6-bc'r$3c'r3r6o er bb3l blggq'g3r"r0g6o3t6oc'r

3rbgqrgbo, 6,:%b.:qgXbgbo, bt6otq3t6g 0oqr3bo, $gsq,brqrg6-$grq'r6obgbol.l Ooq'gbo qgr

bb3.:) .:0b.:bBCqo obger60r6or:

' rqQboqaqggbr6s(')bu
. %c'rOr;

. boq60C;
o 0tlrtqrli

,:q6ots6gq,o obgc.r60r6o,> 0c'rdogbUq UbsgJ oj6,:b 3c.r0p6o3r6ogbolr Ogq,c'rbgq,o

cr66,:6o%,:6ogbolr,:g16, ,rbgoro obgo66rgoob 16 r6bgbc'rbob 0g0orb3ggr8o 0gb$,:3q'oq,

UbSQr oj6,lb lqr5oq'bg boq'gq'o 0r6o06gbq'gbob (0l5:' bt6o,:q369 $Xbob, Cq.
grbrorgbob bc.rdgboU, br6gq'g3er0p6o3r6oo $3boU, bl666lbgo60rqo6r'r
j33b,:E596gbol.r, r6bgbgq'o 3er0g6o3rgogbob 0r6ots63bgq,o berdgbob qgr r.0.)

0obgqrgour qgb 3arOg6o3.rgogbob 0gq'r'rbgq'o r"16g.:6ob;gogbob $,:60r"r0.:qQggbq,ob

Elb0.:6gboor,

3.3.6.,r6bgbgqro 6r63bc.rb3bo

.:6ligbgq,o 6r5gbc'rbgbob (63%g6ggr6gbo, $grq'Oo0qgbo 6.:5gbc'rbgbo,

brg.blqr6p6gbo, ti.:goq'g6o brqr5g6ob 0g0rqrpbgq,o 6;ggbc'rbgbo, 3,:0g6gbo, $gbo qrr

r.b.) brJ6c'rgj6cr bob6g0.:tso qr,:gc'r3gbob tsg0orb3g3,:0o, J6ergj6.:660r U6sgr
03oli$lgqerb tsgbcrbob lt66gjgg6gq'o 0qr66tqgr"rbJ qgr $r60c"rrqr5obc"rb

3c'r0Jggg6gg6o c"r66r6obr6oolr qgrb336r sq6ots6pq'olrb er3rg8o6gboco.

UbSgr 6.:6b,:9cq36cdr Orcoo r6bgbgqro 0qg6c"r0r6gerbob tsgbrbrOobc'rbt Oetj0gqgo

6r"r60gbob.: er b6.l6E,:663bob Sr.rorbogbgbcorb qrJ grocn3lq,olr$oberb UBCqr
qrnbobdogb,: 0,>oror,:6 tsglrlb.:Oobc'rbrtso 0og3r6oborgob.

0Jb,,b;jl6or33q'c.rb Xrg6cool65bgq'o $g;q'0c'rfl,:6rpbob 3r'r0J,:6o,:"
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ggj6o3gdro qgl3rq'gb,>: ,,j. q90,l6obob, 3o0Jr6oolr brq'r6bbg r6lrgbgq'o 12 lrngq,obr qPr cgrAtOCboor 7 bergqrolt

$grq,0r'r0r6r6gbob bobgg0gbolr 63rboqrog4o,r-0tgbXbq'r'rbolr b$6ar3j6r'r lil0p0,:ergbo ,,el60cr6$g,:6r'rtr" brorr3oqr16

or3oorqrgSooro Uob6 g0oor"

3.3.7 . bgo$CdboJg6o 3gq,g3r
gg<'rg3i6o3p6o J3qcgr Ubsgr 6r6bc"r66ogqacb g36c'r6c'r601 7-otl

(perggj6o3g6o 36er3j6o) EgbrbrOolr,:qr, b30qgg6o brOgtsrc"rgbob 6ror3lq'ob$o6gbocrr:

. 0o$ob 3gq'g3gbob qt6g50.:69b.: qg.: r66,:6o06gbr;

o qr,:bc'r6;gc'r6ogq,o qgr brg3qlC agq'g3gbob Bl6l6gbr, 6r'r0q'gbog 0erogr3b

bg6q3gbb 0o$obj390r bCr'rq']mboob 6rbblbq36ob 0o9c6oco'

. b.:Jgq'Cao $366oq,gbo gbqg,r 6rbcnr3bqqgb (6,:6q'r5Egb) obC, 6er0 Oorgq'b

erbogj6%g 0ggrbEgb 66g66ob g363bo (06gXbo);

o tsCbcebob rb 6,:53bc"rbobrcn3ob 5l63gor36oq'o br33q'33o $96$oq'3bo gbqgl

5.:6orr3bqggb 36o$o33qr $36$oq'gbtso, 6er0q'gbo6 g3r3tso6qrgbr 6gberbob

ger60rb, Irg6gj$g6gq C6CBrbr qrr 56g66ob OerbrqrelsgbCql q.ortsqr':b (0r5'

b':do633q'ob 33 arb g gbtso ) ;

o b,:bc"rb6o3o 6t6xbobgbobor3olr br33q'x3o $366oq,xbo (bg6q3xbo/0p6ggbo)

Ubsgr 6,:3gorqggU Er8c"r6gboor, r6rg03$3b g.3Cq 500 0966tso;

. brJ3q'Cao $g6oq'gbob boq60ggbo UbSgr 5l6obsbq36c"rb EN1997-2 6c"r60otr

qErrbr6aro B3-ob OobSqggoor;

o ggbgob 0Sqgg6gbob tsgg,:bgb,:;

. bcoocc6o3g6o Jr6r0366gbotlr qgr 3arggo3o36$3bob 06ots369q,c'rbgbotr

qQrqQ69br;

o 56g6gob3q'rllogo3r6ogbo;
o 56g6goborber6t0gr6r'rbr;
o 56g6$ob jo0og6o tsg0rqg5g6q'c'rb.: (016. OUOC sQr 05531 56g66gbo);
o 0g$gg6b;Bobobc.rbgbolr 616b.:bqg6r;
. 6UJob tsgqrggbl, 6r'r0gq,og rbrb.:3U brJ6ogj6c'r 696ocr6ob 69o$gj6o3g6 Sgr

3oqg6r"r63c'rq'c'r5o36 fir'r$grnbrb; /

56g6$ob 33q'333bbo ,:q$36oq'o UbSQr ogerlr Og0r"rcDr8rbCbUq' tlrOg0retborrb

0gbtbrOobo gg6oger6ooll 0qrger0l63r'rbr sgr s9rsgbC6oq'o Ubs95 ogerb brggdgCqn,

6ob OobgE3oor,:6 g,:bqggb.: 6ger$3j6o3g6o J;6r03$63bo 0ts36gbq'c"rbob gBCq'r

g$$%5. 0erJer3gbgq'o obgcn60,r0ooo ESbrdqrgbSq'o gbqgr ogr"rb ts90qQ95o rbJgj$3boli

0gglbgb,::

o 6g6oger6oob Egb;gg6obobs (3s65obo,:6erbl) E30r'rorrSrbCbpq

00963bq,crb,:lror16 qg.: Oob,:q0bo 6ob3gbolr qrc'r63 i

. Oo$ob qggger60r6o;, 6c'r0gq'og 6r0er$3ggqror 6;6gboboor rb br00gbgbq'c"r

br02ts.:c"r3boor, Oo$otl lro36goano qt6q36l sgJ C0c3J qEr6c"ror,: 5r60r3q'c'rb,rto,

brJ6ergjq5c'r 6r53bc'rbgbob O8gbXbq'crboor 5l0cr$333qro 9095.13q'96': l6bgbgq'

6.:59bc'rbgb%g;

o bg%qgegUq BrC6c.r6gbcnrb (016. 56p66ob Xq9C6r, 56g66ob,: qrr jrbgbotr

O,:li gbob 0o$ ggg$,: sgr r.ts. ) qgr3,:3Eo6gbgqn gb.: g6orbergb.: ;

0Jb,,lisjs6or3gq,ot-r 6,:36oro,:6gbgq'o $g,:q'0o0r6r69bob 3r'r03,:6or"
o16316o, 2019 I7
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6gj6o3g6o qg.r3rqrgbr: ,,j. E0r6obob, 3er0Jr6oolr brq,sbUbg ,:6bxbgq'o 12 bgrgq'ob,l q-or qrsor$0boor 7 bgrgq'olr

gs,>q,0r'r0s6,>5ebob bob60ffiL,-osro.,q'.,f,r.;::3r::ril.lll,i;'r::'3lun'br0s0s.rsbo "r"160r'r6$s'r6r'rlr" 
b'>orr3oqsrb

. 615gbc,rbgb%g 56.366oqgl6 5rqgrggOgq'o qgrg3o6or3gbo (0r0. bo0o6agb9ca

6Sg6qgooro $6cgr) qgr cDc 6r0qrg6rqg,tr qgr$3o6co33bo qgroo3oqggbgqro

blSgberbob J6c"rg j6br qqr 0tsg63bq'r'rbl953 ;

o b,:do633Xq'o (016: 56g66ob Slp0serbxbgbr, 03lldq'gbgq'o':, org 16': Ojb3':3rgor'

bo0o6Sgbob Brlrc'rbl, E696o63b':);
o brdo633q'ob 0r"l$gc'rbob brOgtslgrgbob ar160o0q9336r"rbr ;

oq.os0l$flboolob663j636gq'oqc'rbobdogbSbobbl}o6crgbl(0s6:ob6oq'ob

5l0,r663b,>,,l63g63bo,qglb63crq'3b3bob0r'rtsar6gb':)'br0ts36Xbq'ob':0g0':crgbob
%ggr3q'36,> 5;6g0c"r%g ;

. 0o$olr qrsbo6dg6gbob 0;l-rts6lbo q9.: $o3o .JtsO,:q)slSg c'rbogj6%3 qgr obogj6or':6

rbqrerb;

o qg.:bobd363bob sq0erbrgb36Cqrq9 rb tsgbrBg6CbqrSg 6s$r63bgqro 9cer03bo qr

0;oro 333j636c'rbr'

3.3'8. 3oqr6o53cnq'er5oA6o 33qCgr
br0b36gbq,cn gg6ogc'r6orbor,rb qgr3sg0o6gboor Soqg6obCcrlq'o0og60s 33q'6'10

Cbegr0c"ro63rbgSCqrtlrlo6erobgo60rSo':66g66ob$gqgbotJtsgb':b3b'356derq9:

o g6g66ob $gqrgbob qgr'rbob 6'l6br9cq36s;
. 6gbrdq,c"r b.:bol6cr %3613q'36r $6l6tsgXbbr qgr j':6c'rbXbbg;

.56366ob$gq,3bobEr"r6olrqg.:$g3obb.:O3trogbob(b.l}o6er3bob030crrb3g3rtso)

0rb06,:bo qg,: b36gbU

o qprc"rbob qrl$ggob, q93lro3l6oolr 9ca6r3q'gbr 616gOc'r9ca qgr lbq'er0E3b':63

6r69bc'rbgbbg;

. 0lolo jo0og6o tsg0rql696q'r'lboqrr6 6l0o0qlo6s63,, %96r3q'36.: br0bg63bq,c't

b,>0p0;c'rgb9cA;

o g6g6gob (ao$ob) 0gb,:dq,gbq'crbl, 01ob6g$(')U $Urqn, 6cr0gq'og 6':0c"ro'gg6gb'l

b,:00gbgbq'er blOgbrc'rgbob q96erb;

o 56g6gob $gq,gbob qgobSbob 0o0s6orgq'gbolr': qgl boBj':6ob 5r6bsbq36':'

brbOgq,o $gq.b $lbS6goqrgborrb qrs3r3tso69boor 3oq96cn53crq'er6o26o

33q'6Xbob 165,:6o00o 0er6303q'o u6s9b ogerb 0o6o0g0 ts90qr36o o6gar60r6ol:

. 6c0r"ror,:g.:%3bgq'o rj6o3c'rbob':q96oq'0q95bl6gerbr qgr':q$96': ;

o 3q'o0.:$g60 Jo6c'rb3bo;

. bc'rbtqro bccrE'<"lbou6o qrl 3oq96o5xerq'o6og6o Jo6erbgbo;

o r6bgb3qro $lb36qoq'3bob E3$rqrgbo Olco tsc'r6olt tsg0erorr3licCbflqo

$,:bg6qoq,oq.or6/)rb36qoq'gboq.ol6 
qqrtser6gbr, 6rr"rqEr36c'rbr q9': 3c'r6b663jgoob

SroCOrE Cbo, ll$3o, r05r0obq93q'o b6':63bo q95 510r"rg363bl' ':05r0obqggq'o

0oJo33br;

EJtL,l"cr6,-3Cq.c)1, brg6coo,:63bgq'o $g,lq'Eo)0,>6r6xbol.r 3eraJl6or"
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ggj6o3g6o qg,:grqrXbr: ,,j. qg0l6obob, 3rn0J,r6oolr blqrsbbbg ,>6bgbgqro l2ligrgqroti,l qgt qg,:0,:6gbocn 7 fi.rgqrotr
$grq'0ar0r6.16xbou bobgg0gbob 6grboq'og16or-60x6gbq'erbolr brJ6argj6rn br0g0rcrgbo ,,cr60r,r0$g,:6erlr,. llorr3oq.o,r6

or3oorqg gSooro Uob690oor"

' trrJgqca-bsdogbcn brog0rr.rgbob Ogorerqggbob rq$g6r sgr sgcorqxbo (6gq.oqo sgr
qt0gts.:ggbgq'o 0er6,:6g03bo), 0t5. qrob6r66og6o %r,r6qro6gb.:, 5g.rgobo3,:,
bCcnq'c'rbo36o El/,:6 SoE6cn6Xoqrr"rgog6o J6c'rgoq,gbo.

. Soer6obcoE srbou6 0rbrlrorcngbq,gbb,> qrJ J6Jq,o%6o g6qg.: tsgqgor"rqggb (0166,:0
16 t30 ero g.:66q, gb,: 6bcnq,c.rqr .:0o or ) UgOE gSo :

o goqrg6r6oob boBjl6g;
o $,:bg6qoq,ob/$;bg6qoq,gbob 3r,rb36g6gq,o $r60,:qrerbgbo;
o bs0,:6r6s)Jc'rCBo0oC6Oo;

o 3oqr6,:3q,o3g6o 6;06;6arb;;
o g6g66ob $gq,gbob 0r,rd6telb,:;

o $,:bg6qoq,olr b,l3r6rgqgc,r lrttsgrq'c"r $q,og6o Eggbgbr er g56g0c"r

ErCOc'r6CbobtqrOo 066dbc'rbgqrc.rb.:.
o $gq'ob b16obbob tsggrtigb,: qr,: g6er3bgq'o bg,:6q.o,:669borr6 03b$rOobccbl;
o g6g66ob $gq'gbob r6bgbrnbob 03grbgbr;
. 6C95C6gob r6,:q'o%o;
. bC0r'ror;9;%gbgq'o ,:j6o3c'rbob %g0c,rj0gqrgb,: $g,:q,tsg0OgCq gg6gbbg, $gq"b

br6obbbg, $.:bg6qoqrob qggJ6gboob 06pqrSgbob brerJgCoob ;q,btorr"rbr qr.>

%g0oj0gqg3br g6g66ob $gEgbotr bb3; 0c"r0b0,:6gbq,CbbC, Jcrgg66og6;qr
%g0c"rjOgqrgbotr j3gts O.dOCUq bo6gb0o;

o $,:bg6qoq,ob lor3obgbob 6g3er0g6q.o,:gogbo, 6er0q,gbog Ocrog,:gb, 65g610 56
bg0r'ro g.:6gqCb), 0g0qrX5oor :

o 6g3c'r0gbqgo6gbgq,o $,:bg6qoq'(gb)ob tqrgoq,0qrgb,r6gob;, 6ar0gq,og
0r"1690gqro o j63bl 3c"rc.r6qro6lggbtso;

o brJ6c'rgjgc"r gg6ogc"r6o.:%g $,lbg6qoq,gbb, 6o6ob
qr,:tsc"r6gboU 693o096qg.:6ogbo ;

o boq60g qrr qro,:0g66o;
o brObgbgbq,c'r fl,:btbororgbqCbo, Otb. goq,g6o, $rb36qoq,otl

3mbli66gj6or;
o 0erlr,:q,c"rSgb3qo qrgbo$o;

. b3boli0o96o l_rb3.: 6gq'g3s66g6o o6ger60.:gol.

ggogobo3g6o 33q'g3ob OgcoerEgbo

59c'rgobo3g6o 33q'g3Xbob do6oor,:qro .:jgg66o 3gorqggbs gogqgrJo6jggts,:

gc.r60,:6ogbol.r bo063o6obr qgr 0g0rqrSgbq'rnbob 6.:6brbq3.:bs qgr f,grq,0g06gXq,o
bcrbSbob qtqr6g6,>bg. g6or-g6ar llrgor JBqCgjb $,:60r,r,:qg6g6b 3g66o3.:q,g6o
cqcco6uqo bc"rbqro6gbl (vES). vES o$qc8b .:br%c"rOo gg6ogc.r6oolr CgcE
r6bgbgq, $o6lqc"rbob b633bb.

3.3.9. 3oqr6ccq'r"rbou6o $qlml
3oqg6r"rq,c"rbog6 3gq'gg.:tso .:btbgq' U6Sg J oj6tb :

EJb,,b,ljt6or3gq'erli 6;g6ororbXbgq'o $glq'690l6,t69bob 3er@J.r6o,:"

0o6o0.:qrg6o
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ggjbo3g6o q)r3rq,Cbr: ,,j. qg0.l6obob, 3o0Jr6oob brq',rblrbg ,:6bgbgq'o 12 bargq'obs q)b qQr0DOCboor 7 bgrgq'ob

gg,>q'0er6r6s6sbou bobgsasbob r6x,>boq,ou'.;rr.r3t::ffi:r:#ger bsau0r.rxbo ,,er60r'69s,>6errr" bso';r3oqpr6

o qgr$bcrdgob b.:bo06r"rgbob qrl Oobo 0sb06;b3bob 6rbbrbqS6U
. 0eobr6ob 0rjlro0lq'g6o qgr 0o6o0rqrg6o qgerbSgbob 6rbb':%q36r;
. 0qgobl6ob Eo6gbob boBj,>6ob 6.:6br%q36'l;
. Oqrobr6oU gb3g6ob 6s0r'r6g6bgob lroBjr6ob 5,>6bc%q36,: (0qro6c6ob q9og336oor

brqgrJBCOob .:qg6oq'3bEo ) ;

o brJ6<nCjgm c"rboSjgob qg.:gbc'r63ob s6 $grq,0crgl6qg6ob tsg0orb3g3rtso r6bgbgq'o

cog brJ6r.rgjger bl5gbcnbgbob qrrgco,:6gbob bt0o66r"rgbob tsgOorb3g3rtso 0ob6l6

qr,:6gob qer6olrdoSbgbob qgg$,:qrg6o lq$961.

SgCOrqU6o J6ogj6ob 0erObrqggbolr 0o%6oor, gSCqlb brlo6et brggq'g

33q'g3gboU Bl6l6gb,:, UBCqr brlo6er o6gc'r60.:6oolr acn8c"r3gbr qgJ $Cqr brlo6cn

obb66g0g66o, 619 JBqCSob Bs6.r6gbob;or3ob,>6oU brlo6er, p%6p6gq'Uo8oE)o

gbsQr ogc"rb J6o6j$,:6$ob 0o96 0obb,:33 br6agbocn;

q.og$iqrp6o 36ar3j6ob 0c'rO%.:qggboblb 5,10c'rg963bgq'o gSCqr 0c'r6l610o,

$r6Oc'rqg5g6oqro gbqgt ojbgb $gl6ob aooroorgboor Sgr J6oCCOr66ob l6sq'o%oor;

36clgjgr6$o ojbgbr J,:bgbob06gbCqn .:bXoro 0r'r6,:3g03bob 6sqrr0rn$03b,:%g' 016

Ubsgr 5sE,:r0c"r$0erb 0c'r$c.rqrgbgq,o 0crbs6g0Xbob bt6obbo qgr qrrsqr;b$g6erb r6otl org

16.: Xb 0r"r5.:630gbo bl6qgc'r qgr g0gr63bl crrg 161 0366og6gq' qglb336gbb, rbCBC'

3;65olror org 16r cgCOrqU6o lrro65o66er 36ogj6gbtso 6,:0c'rl.lrggbgbq'rq9'

03br0g g$,>3ob qgc'r330g66r6ol 0erogr3b sgCOrqU6 J6argj6b,'r66o6o8gbb,

lrJggogo3rgogbb, b;65cnrq6o6b3rb, b63q'gc'rgoqr br$36Eg6n qrcn3g0X6$'r6orb qgl

.:bg3g 6r6g0c"rli qgr63obr qgl5r6b,:bq'9botl g33q'r llslo6et qger3g0X66'>3orlr'

qgggrqrg6o J6c'rgj6o brts3rq'gbrb gbqgr odq'3cnqggb, (6c'r0 qgso$gob

a0gb0bq,c'rbr qgr ol-r Ubcgr Ocrogr3qgglr Ug0qr brlo6o sgcorqb, 610o9 0Sqrotl

.:6joggjgg6uqn, 3c"rbb66gj6oUqo, $gj6erq'r'r6o36o, 3oq96'l3q'oJu6o,

0gjs6o3g6o, Cq)CCO6c) Es6.:E6s63bo, r36c'r0,:$ob,:3or (SCADA), $96o$c'r6oolr CE,'

0rn0l615gbl, 5.:6rorgb,:, g96ogc"r6oob 39oroq'0ra$garbr (0oq.o,: 5bgbo, l.l,:6orq363

bob6g0r, 5;0$3tbgb;, brOC 6r6,:cogbl, ts3flc'rqerb3r cgr r.ts.), gbrg6cobr"rgbr,

6rorbcrbr/3g6goq,,:gor, 0oqgl b,:66gj6o3g6o 6rggl6oq'c"rb,:, bl6dr6b,:$obuq0q935r't

qcrbobdogbgbo, blgjbJq'3l6rgoo bl6agbo, rbC3C, 8gbldq'er bgq'tsg0bq'gq'o

(qgr0lb63erqgbCqo) grj6c'r6gbo qr,: 0,:oro 6rEl$6ob qc'rbobdoXbgbo'

J6c,rxj6o u6sgr 0go3r3qrgb, rlrcac, olrSoro $o3ob o6gc'r60,:6o,:b, 6c'r5er6o3lr

Otsgbgbq,c"rbolr grqErgbo, OoUo Er$ggbolr,ror3ob b.:$o6c"r 3r6c"r6o06o 0cnorbcn365bo, Oo$ob

0.:6coq'%er0o36o 0gq,cnbgq,ob,r, gg6oggr6orb3 $3qggrO;, 6gbr6or33bo qrs l'0.

8Jb,,b,:jr6o49q,rnb 6rg6oro,:69bAq'o $g,rq'0r"r0,:6;69bob 3r'r0Js6or"
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ggj6o3g6o qrrgrq'Xbl: ,,j. qg0;6olrob, 3r'r0Jl6oob b,:q',:6bbg r6lrXbgq'o 12 bcrgqrolil qgr Qr0r$Cbocn 7 bogq'otl

$g,:q,0c.rOr6,i6gbol-r bob6303bolr 6grboq'og16or-6tsg6Xbq,erbolr ltJ6ergi6rn b,:0g0,lgrgbo ,,er60er0$g,l6rntr" b,rorr3oq.orb

or3oorqrg6ocno UoU6 gOoor"

3.4.1. AC$bqlfl6o bro6go66c"r brbrbSbo
J6ogj6.t660r U6er $16Oer,:qg5obolr 0g0cnors3,:bCbUqo $g,lq'0r"r0r6r53bob

Ooq'gbob sQCOrqU6o 6950r SQr $Urqsggbgbob 66do3o J6c"rgoq'gbo. qr3$.:qr36o
p50Xbob 0lb06rbo UbSg) ogeil 1:1000. g6do3o J6ergoq'gbolr 3c"r6o9ccn6g,:q,p6o

0rbb6;bo 16 g6qgr lqg0,:6Xbc.rACb 1:2000, bc"rq'c'r 3g66o3tq,g6o 6,:b06,lbo 1:200.

ACOrqlU6 b;obgo66c'r brbr%gbbg 6.:Bggbgbo UbSgr ogolr:

o gerJc"r56rtsoUq)o 0,:b.:bo,:or3bqCbo, Jg6i$o 3.3.3. Jg6i6o11 6lor3rq,o$obXboor;
o 3X6d<'r b.:3go16gbolr Ulbq36gbo, 3.3.4, Jgbjgob 6.:o13lq,ob$o6gboor;
. r6UCbUq,o 3c"rOp6o3rgo3bo, 3.3.5, JpbigoU glor3lq'o$obgboor;
. lr,:J6<"rCi6c"r 3er0g6o3,:go3bo (Orcn bc'r6ob qrrg6orgbgbo) qror03g6ob, 0rbrqrob,

goJob, bo66dob, $66ob 6gogo65ob B3g6gboar;

. lrtJ6r'rCCoobrbrbd6er 3oqg6l6OCbo;

. IrsJ6srcigc.r $gbo (br6gggq'.:6ogr, qr,:06qCqo sgr Br6OUbob), 3.:036gbo (DMA

Ar PRV), b,:6g0bo b,:E5p6gbo Agr g3Cq'r bb3l b;$o6c"r 6r5gbcrbgbo %er0Xbolr,

tsrq60rggbob, 516or,:3bgbob 6ots6gq,gbob qg; 690g6r6oob B3gbgboor;

. gBCq'J gberboq'o r"rbogj6ob .:qr6oq'0qggbr6gobr, 6cr0q,3b0rg tsgodq,gbl bCq.
bgptstq'c'rl-r $g,:q,0c.r6,:6,:5gbob Ooq,3bolr 0c'r$gc"rbtlr. 5tblr,:3gor6Cb3qlo
gg6rqgqgbr p6qgr gr0rb3oq'qggb $9,:q,r6o6gbob Ooq'gbbg, br6orq36g Ooqrgbbr

Er 0Sbqpqrgq' bsOgtslo Jo6r'rb3b95g;

o $glq,0c"r0,:6,:5gbob Ooq,gbolr 0r6b6ggolr 6rgoq,gb,:bg 6c'rggj6o3g6o
obgc"r60;6or qr.: S6gbgob $gq'gbo Ec"r6g;

r $grqr0er0s6rggbob 016ob66,:q'g6o 0oq'gbob g6dogo J6crgoq'gbo Ooq'ob

B;q60r3gbob, bog6dggbob, Jo3g$,:5ob, Ooq,ob qgor0g$6otr QJ 0,:brq'ob,

r6b3bgq,o 3er0p6o3r6o3bolr 5,:qr.:33gor3bob, jrbc'rbgbolr, Ooq,ob do6ob

6ots6gq'3bolr, 0o$ob (;6bgbgq,o q.or brJ6c'rgjgc.r) bobbgq'gbob B3g6gbgboor;

o E.:Orggbooro qgC$Jqlgbo: .:63g6gbo, obqgogoqggrq'g6o q.org6orgbgbo, boqrSbob,

0q.oobr6ggbob, qol ;6bgbob, bg3gboll, 63o6o6bob El 5%gbolr grEr33gorgbo

fue0p6o3rgoob Ogq'c"rbCq. 3er6Jrbogbob obbg6gi0ogbob 6ror3rq'ob$obgboor),
g6rbbgolr $6oq,gbo, 6s0.rg69bgbo, b6a36Xbo.

o 3grbd3bol.r qgg$rq,ob,:go,:, 33l6doU tsg0lqg6g6gq,o 3er8Jc'rbg6$gbob (r60,:6g6ob,

grberbp6o 6r$oq,gbob,: qgl bb,:)bc'r0gbob qrr Orbrbororgbq'gbob B3gbgboar;

. brb.:6d6c.r 3oq.o6,:66ob 6c'r$gcnbob 6oJg6o 6.:b,rbo;

. rE6o0bgob 33;6d3bob 0c"r$gc"lbob 6oJg6o 6lb;bgbo;

. 0rbolio6rq'g6o ($693o.:6o er orgocnqrgbocrro) 0oq,gbol.t %gltgo

3oqr6t3q'oJ36o J6c.rgoq,gbo 0o6o6,:q,p6o qrr Orjbo0,:q,36o br6agbob qg6c'rb;

. 6rbCbcqbCbob ,:6jo6gi6g6Uqr, 3c'r6bg6gi6o0qo, goi6crq,cn6og6o, cq.
0c"r0r6;53bob, 3g66oq'l3oolr, r3$c'r0,:$ob;goob (SCADA) qgl ,:.0' qgg$,:qr36o

brbrbgbo;

tJb,,b;jr6o33q'r"rl-r 6196oror63bgq'o $9,:q'0erfl,>6r6Xbob 3er63l6o,:"
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ggj6o3g6o qgr3rq,gbs: ,,j. qrOr6olrol-r, 3rn0Jr6oob b,:q'rbtjbg s6bgbgq'o 12 bergq'obl qrr qqr6,>$gboor T lrogqrolr

$grq,0c,ra16l6xbob bob6x0go.,lr 6grooq,og16or-00g6gbq,erboli b,>J6ergj6er br0g0r('rxbo ,,er60cr6$gr6erlr" UrorrSoqqsb

or3o orqr g 6ooro b ob 690 o ol "

. J6c"r0CbolJr eD o6bg6g0g6OUqo bjgOgbo (P&lD), 6r"r0q'9bo6 gB3g63bb 3r3tso6tr

ggCqr J6c"rggbb bc'r6ob s95 USCq,r rjbgbgr6obl qgr rq$563oq'c'lbob 0;6co3olr

0gjr6ob03bb;
. b,rr"rJC6r0or") ()r brgjbJq'pl$r3oobl653bo;

$gtq,0cn0l6;Sxbolr boll630ob $cElr 0o113.:6o 3er0Jer6g6$obror3ob

$r60erqgggboq,o gbqgr ogob obqro3oqrgrqrS6o br6olsSbCbob ':q96oqrob 63503bo:

. b6Uqo 6,:399oo, bsqgrg t"rboCCoo 5rborrgbgbgqror rb g6qgr 6s6or':3bEgb,

b.:33ol69bolib.:%gboblQb0o0q9gbr6g$96o$c.r6oolr$c'rJr'rS6rgouqo
0lbrbororSbq'3bob B336gbocn;

o 3g6go3.:q,g6o 5g60r69bl;
. br38ccnbg r6lrgbgq,o, 0g8cncnrg.:bcbUqo er llr0c'rOl3q'rn 6l6gbc'rbXbob

rqr5oqrSbo, %er00bo q.or bgbgbl, 0,:oro qgt0c'r6gbr bl3gor6Sbob brbSboqgrb;

o strCoro erbogj6Sboqrr6 qgl0er6CbuE'o Oc'rb,:bq'gc'rbob bc'r6gbo;

. br6oor6gq,o %er6ob b,:%q363bo;

o 6g6ogcn6oob gr66q,3bEo ,r6bgbpq,o 3c"r0g5o3l6o3bo qgr U.:$o6r'rXbolr

bgOcobg3lbo UbSQr 0c"r0%,:qrEgb 0loro brqgr$r5otr 36r'rX j$o ;

o gg6o$o6oob 5gc'r$gj6o3g6o 16616o0o, 5g50lbg bCslq,crtbog6o bg6qoq'3botl

B336gbocn.

. b06gob 6g666ob E36c.rbob r6joggjgg6Uq - 3c'r6b$63j6o0qo 6.rbsbo tso6r qgr

br6C $grq,0c'r6r6lggbr - $g.:q'r6obgbob, 5lcnbc"rbr - 3C60oq':3oob,

b,:6d,:6bs$o6r,:q0Ex5c'r bob630gbob, cqcco6rngrbob.: (,r bb3l b,llo6r'r

lrob6S0gbob q93$rqrg6o 6rbr%gbo qgr JSqCSCbo' 0gorrbb0Sbgq'o

0g6o6oJrq,ogggob .r6jo6gj6g6gq' Us0brbg6or,:6.,b363ob 33666ob tsgbcnbr

fl6sgr 0crogr3qggb:

o ltogbrer cngobo brcD8q)oq,o 14 ,:qg0o6oll66t0oUq, 6 69j6o336
336barbrq'%g;

o 5rb;bqgCqo sgr bl8b,:J3;

o 0rlsq'rorrl.ir$gc'rbo;
o r36oJr63o65o (6cr5r'r6g Obgbgjo136r"10c'rboq'5boor3ob rbCaC bJCO

gSj6o3obcogob);

o q'lber6J6cl6o':'

3.4.2. 6.:btbSbolr 6rgc"r66gbl
o 6gg0gbo 0c'r6g0gq,o C6sgl ogc'rb 3cnc'r6q9obr63bbo;

. 6rbrbgb%3 qg,:gr6oq,o g6qrr oggrb: Jo6c'rbooro,:q6ob36gbo UgCqb o0 c'rbogj6otl

rq$X6oco, 6cr0qrgbog 6rb.:b9cg': qqr$rboqro, 0rlrts6rbo' B6qgoq'ergcrroll

0o016argq'3br, b36o036,: (li,>$o6c'rgbob 6g0cnb333;0o ) ;

o 6rbr%ob 0r6a336,: %CCgr 3Sorbgbo qqr$sboqro UbSgr ogetb 59636rq'36o 5960r

aUb3oq, 0lbb6tb0o, 6c'r0gq'%g6 0er6ots6gq'o oj63br ob lqrSoq'o, 6cr03q'og

$o6r0qrgb,:63 6,:blb%9l 0c"430pq'o;

tsJb,,brjl6orpq't"rb 6l36orol63bgq'o $grq'0o0r6l65bob 3r'r0Jr6os"
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6gj6o3g6o q)rgrq,Cbr: ,,j. q90l6obob, 3o0316oolr brq'rbUbX '>6b50gq'o 12 bgrgq'ob': qgr qpr0r6gboor T lrFrgq'oli

$grq,0r'r0r6r6gboli bob6g0gboli 6grboq'o6':6or-Ots96gbq'obolr brS6ergj$r'r lsOSErerXbo "er60r'4$gr6rdl" 
lr':or'r3oq'o16

or goorqg X 6ooro lrolr6 g0oor"

. g3Cqlr bsbrbb Cbsgr 3jerbqggb 66r0Jo, 6ar0gq0og 0cr630gq'o ojbgbr:

o J6cngj6ob qgrltb3qrgbr;

o q9r033Coo;

o blS6ergj6er c'r66l6ob'r3o'>;

o brbrbob bJg6ogo3g6o 6er036o;

o 6g0U6gqrgbq'ob Sgr q950Aer$03bq'ob bSr6Cbo;

o 6rbr%ob qgrlrrbgqrgb'l;

o 6X3obooU 6er096o QJ ot6oQo'

3.5. lber6,:$er6or
qrlbn6rgerool g6qg; ogerb 6lbgrqJmcbuqo tsgberbob trb3l ercnlbgbolr5lb, ubsgr

0ero6,:3qr3b EC0sg3a 3er0,3erbX6$3bb:

o jo0og6o q,rbr'r6r$r'r6oolr r'lcr)Jbo,0o6o0.:q'g6o E56olr'}bool - 15 6'0.
o 0oJ6r"rbor"lq,er6o36o E Jbo6sor"r6oob clor.:bo, 0o6o0lq'g6o EJ6o)slbool - 15

$.4.
o jo0o3,>$gbob 0gbl6lbo alcr)rbo,0o6o0rq'g6o Bl6oc"rboor - 10 6'0'

jo0og6o q,rbc'r6r6cr6oolr srorbOo g6qgr 0gqgooqg3b bobagbob Ooblqgbo q.or

bobagbob 3ar6ggo6g63bob 5rb,:6ggbo 6.r$oq'o. r0 c"rorrbli Ubsgr jerbEsb 3g666':q'g6o

qrtbc'r6rger6ogq>o Br6oqr;, 6r"r0gq'og rqlg63oq'o oj6gbr 230 3erqr$or6o

0gbrg6orgbqrgboor, obCE,o q,5 GoSo $8qt- qrl 6o516oor' rbCAC oorrbgb0o pbq'or ogerlr

q,tber6lg.r6ogq,o 0.:6oqr3bo. oor,:b0o lglg63oq'o 36Cgl ogerlr CI30qgg6o

;3s61696oor:

. 010o316olrobagboborSob;
o 0.:Gog;6o 6gr696$Sbobor3olr;

o qgr0rbr$oq'gbgq,o 6gljgo6ob UflcDo rb er6orjq'q9.10$g6o; 
e

: [:fJJ115'o.,.l 6roeil'g3r3o qsosq'o;
. ro6olr 16 3q'9j66er lr,rq96r0o;

I "$Jxififfbob 

5roerts6c'rbobrco3ob);

o pH-0gg6o;
o 3<nbq.ofj$r'r0g$6o;

: ::3'3ff3;..;?,'ff'
o 6,:0eitbsgCqo131616o;

' Ilo0qS6o3obblbc'r0o'

0Jti,,brjr6or3gq'crb 6,:96orol6gbgq'o $glq'0rn0l6r39bob 3o0J16or"

I
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ggj6o3g6ro q.or3rq,gb;: ,,j. qg0r6olroti, 3ar0Js6ooU brq,rbbbg s6b3bgq'o 12 bergq'olD qr,> qgs0r6Sboor 7 Uargqrolr

$grq,acrat6s6gbob bobgSaSoob 6gsooq,og4or-0tg6xbq,crbolr brJ6ogj$(') lisag0rc'rxbo ,,r'160cr6$g.l6r'rlr" brorrSoqrs6

or3oorqggbocoo Uob650oor"

0o36erbogrqroboU6o qrJbr'r6bocr6oolr rlcnrb0o gbq.or our'rb OJE'JC EJ6o)o

tsgtsolr $g6$q,obror3ob brj6g6ogr6oqQuElo 6.:org6oor b6g6oq56 6r6g0artso

lr,:6gbrrnqg. s,anrbBo Ubsgc ogc"rb 0;5oq9l, 6cn0gqro3 ':qlg6Soqro oj63b':230 3r'rqr$o':6o

tsgbtg6orgbq,gboor. c"rcrr,:bbo UbsgJ ogc.rlr qr.:ber6r6c"r6opq'o 0r6oqr3bo bobaXborlb

bt0gts;erE, qrrbc"r6l$cr6oob bltsg'>q'gbgboUs qgr do6oorlqEro jo0o3r$gboborSob

brloor"rt Brb.:3g$o 3.:bo6g$o cor6ogboor qrr er6o 016o36oor, 36coo q9r03tss33bgq'o

lrobagboUor3ob qgr 03c"r6g 63r6g663bobar3ob'

q,,:bcr6rgo6ol0o U6qgr ogerb br3g6ooq,rGoc'l bob630;' c'lolrbo rqlp63oq'o

U6qgt ogcdl 030qrgbo rJr6t$U6oo:

' 0o36c"rli3o3o;

o 6l0rqrosgCbCqotsg6l0Sjoor;

:*ufi**,k,r,::
. coC60cnb6;6o (o633br$c"r6o) 440C;

' bOC6oqo%16r'16o;

lil*Hg---*#::*
%g0o sE6ots6gq'o 36ogg6ogOgbo $160c"tqggXbb 3erOJr6oob do6ocolqr

0c"rorbr"r35gbb, q,,:bc"r6r$r"r6oob lrrboqrr.rc'r og6b,:b3 qrr 3r"r0Jc'r63663bob 6,:6q'r53br

tsSorr5bOgbgqro g6qro,l ogerb b5$3-ob 6g6$6rq,g6 q,rbcr6,:$c"r6orborr6.

3.6. ,>66t6o0gbo
J6c"rg j$r6$0 ; abqgs $r60r'rrqr6obcdl 0o6o030 ts30qrg5o r66r6ots3bo :

o $grq,0c"r0r6,>5gbob lroli6S0ol-r 3oq.o6r3q'oJu6o 0crqggq'o69br EPANET rb

WaterGEMS3cr0Jog$36gq'o36r'156':0olrgcr60':6bo'Er6bo-33obb':bob
gtbgerq'gbob 6,:0ergg6gboo. 6r0c'rgg6gbgq'o U6sgr ojbrb tsSblbr0olro brbgbotl

3r"rggo6og6ggbo Ooqrob rbr3ob qgl Erbrq'ob 0obgqg3oor.

OoqgXq,bo E3g3r6oq, UbSqr oj6rl.i 33Cqr llrJ6c'rgj6o Qr ob r6bgbgq'o

erboXjq)gbo, 6er0q,Xbog q9.:6Bgbr bob630r0o (63%363g':6o, 1116' brq9636o'

$rbg6qoq'o, $633ob br635gq'r3oc'r bl6j33q'o' aoq'0bo qgr r'ts');

0Jl-r,,brj,:6cnggq'nb 6r96cno,l6gbgq'o $grq'0r'r0'l6l6xbob 3rn0Jr6o;" 1/

/.,.{-
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g3j6o3g6o qrl3sq'gb.:: ,,j. q.o0s6otroU,3cn6J,r6ootr b.:q,sbbbg ,:6Ugbgq'o 12 bergq'ob,l qgr qgrOtggbocn T lrergq'olr

$glq'0erO,16;6gboU bobg30gbol-r 63sboq,og4or-00969bq'r'rbob b$6r'rgi6r'r brOgbrogbo ,,er60r'l3$g;6erU" Ltcorrgoqrrb

or3 o cnqrX 6 o oro bob 690 oco"

. 0c')sgCq6o Egg3,:6oq' CbAgr ojbrb UgCqlr brJ6argj6o ('b ob r6bgbpq,o
clboCdOCbo, 6c.rOq,gbo3 qror6BCbr bob6g0,:0o.

. ggCqr do6oco,:Eo 0gbr"rbl-6,:6gbobobor3ob (6XbgfuUr6Cbo, b,:6. b,:qg6g6Xbo,

DMA, PRV qror bbgl 3r0g6gbobr q'r 3c.rbbg6gfuoXbob) ltg6gjgg6gq,o
rbgr6otso g36obc.r60gbob (Eurocode 2: Design of concrete structures)

5r0crggbgboor;

3.7. b8ggog r6oCbo

$grq,0c"r0r6r63bob l-rob6g0ob brObgbgbq,r'l brOutssogbolr,>crr3ob $160c'rqg5g6oq'o

Ubsgr ogc"rb sgC$rqfl6o ggj6o3g6o bJg6ogo3r6ogbo. bJg6ogo3rgogbo Ubsgr
0erog13qrgb g3Cgr br0ts gbgbq'c'r qrr ll0er6grgo obgc.r60rgotlr :

. tlr0tsCbCbq,er 0lb,rq,gbolr.l eQr rbrJ6Cbo 3efJc'rbgb6CbotJ goJgbo, br6obbo qgr

tsglr,:b,:0ol.rc"rbob b6rbqg166Xbo;
. OUblbCqob33rq'ogo3l6o;;
. OtsCbCbqcrbolr Ogaroec'rE,slboJ;
. 0cdr6oJu6o qQr cqcd06r'r rq$g6goq'c'rbob (Ora. ggj6c"rq,c'r6og6o

rq$g63oq,erb; E,: ljbSUg,:63bo, U6qg3qgbo, Ooq,3bo qrl Ooq'ob Egg6orgbgbo,

CqCCO6c"r rJr6r6gbo, brqggbgbo, 06ogb33q'gbo, 0o6ogo6o66ob bgq'b;$gngbo
qr.: ,lqlg63oq'arbr, bJggo,:q'g6o b3q'b;$gerXbo), goJo, %c.r0,r, $l60rqrr.rbr,
btc"rJg6;6or"r 0;b,:lrororgbq,gbo E,: b,:6oUbo;

. 63jbc'rqrc"r5og6o Otl.llq,gbob Er joOo3rggbob 6oJo qgs bt6obbo;
o bsJ6<"rCigr"r bg,:6qg1669bob q,rtJrJ0rgsrgoqrgbqrrqr 6,:6gbobgb9c6, Orbrqrgbbr qrr

rqlg63oq'erbr%g Brb;6,:6gbgq,o ggbggbo;
. 5r0c.r6g6b3ols qgl qrgbobggjgoob J6c'6Xqrg63bo; ' t

o 6gjbc'rqrr"rgog6o 3r.r0Jc'rbg66gbobr qrr qrrb6gqrXbsqro br0gts,:r'rgbolr Ogtsrc'rbol.l

gglrg3bo;

3.8. b,:61or,:q6o6b3r
. J6c'rCCOob tsgb,:b,rOobo b,:65co,:q6ogb3r (brj;6orggq'c"r0o 0c'rjOgqro b;0bgbgbq,c'r

6c"r603bolr,: qgr $gltgbob Oobgqr3oor, q,c.r3,:q,g6-6gbg6bgq,o b,:bocn, ,,13

56l got6o" ) qg.l tt636E 96<'r qrer3 g0g66r gooborgob 6er6 gq,oblcor g$gobo ;

. brbr6xor;q6ogb3rn 6.:$oq,bo 6rorg;q,ob$obgbpq'o Ubsgr ogc"rb 0b36gbq'r'rbob

tsCOsgCa b,:690b63q'Cbq'sl brblbgbob 0r"rObrqg gbob go6gbgq'gbr.

tsJb,,b,:j;6co3gq'oli 6rg6cool63bgq'o $g,:q'04r0,:6,l69bob 3g10J16ol"
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ggj6o3g6o qgr3rqrgbr: ,,j. q.o0r6obob, 3ar0Jl6oolr brq'rbUb0 '>6b0bgq'o 12 bgrgq'ob': qgl qr'>Or$gboor T lrargq'olr

$grq,0arar6r6gbob bolrgS0goob 6gtooq,oglSol-ats36gbq,obolr b.l36ergj6<n br0g0rcrgbo ,'rn60arg$gr6r'rti" brcnr3oqpl6
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