
!"#$%&'()*"+,'$)"-).)/0"&,)12*()3)45"67,*8763
(9" (6.:;*4&2.2*<" =6$ .6=6" =<*4=;" >?4" *42..?=2*;" 8*
&,)12*2&;3 ()3)42*;" >?41@>63A6&B" =2$*;*:24;/
3A;&B" *42..)'23A;&B" <C;$=6.6C636&B" 35$:24;3A;&B
<*3).23A;&"*=AD

!"#$%&'%(%)*

EF
GH
"H
IJ
G"
KK
GL



+,$-,(%./01"234

2

5(-,(67%8&,#,-%4
E6.M6*?=18&,=;$=)12&, "JD ").';.
+,'$)"-).)/0 "KD ").';.
N4616.=6=8*<"(6.=8=6.63 "KD ").';.
+)442().,2*<"&,)12* "KD ").';.
!"=?C%*M6."1;7,;$24;=; "KD ").';.
#,2$=12&,>2.;*4=83 "ID ").';.
-46$3646=<"(6.8C?=8* "ID ").';.
E6.6C?=8* "ID ").';.
#8C8*46=<"*46$6.8* "ID ").';.
#%1<161A$2&)*".87 *= "OD ").';.
!"M6..677 $A83"8$>8&,6**876 "OD ").';.
0.63=$)1)*"A63 =8* "OD ").';.
!"(%&3P<53"2==63<&=8*6 "QD ").';.
R646.9C;&6. "QD ").';.
R<678*4?=9">8'6.61 "SD ").';.

9:82,4;&,#,-%4
+,'$)"-).)/0B"TU0"L/VV WD ").';.
+,'$)"-).)/0B"TU0"J/VV LGD ").';.
+,'$)"-).)/0B"TU0"I/VV LLD ").';.
+,'$)"-).)/0B"TU0"S/VV LHD ").';.
+,'$)"-).)/0B"TU0"LO/VV LJD ").';.
+,'$)"-).)/0B"TU0"JH/VV LKD ").';.
+,'$)"-).)/0B"TU0"KI/VV LID ").';.

+,$-%234%4
ULGG "LOD ").';.
-42$;4)&(%=2*"6..6&<">8'6.61 "LOD ").';.
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5(-,(67%8&,#,-%4 !"#$%&'%(%)*

+0(/08<-.37"-,$-%.67"

EF
GL
"G
HH
O"
KL
GL1 2 3 4 6 8 1010 20 30 40 60

Q [m³/h]

20

30

40

50

60

70

80

90

100

110

H
[m] Hydro Solo-E

50 Hz
ISO 9906 Annex A

CRE 45

CRE 32

CRE 16

CRE 8

CRE 5

CRE 3

CRE 1
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5(-,(67%8&,#,-%4 !"#$%&'%(%)*

!"#$%&'%(%)*
#$%&'()*"+,'$)"-).)/0"67,*4<>;==,X*"&,)12*()3)45
A6$6&'648*" **46=6==" 78CP*)C)$=)=" ;.3)=B" ;16.,
42$5*46$6.>8&&,6." 6..2=)==" 0/*4<>;==,XA5." YTU0ZB
><**4;P*;C5*46.6CA9.B" &,)15P*9A9.B" &,)12*=2>/
;'5A5." 8*" 7%1<161A$2&)*" &,)15.87 *=A9." 2..D
F<&'6&"67,6*"&,)12*()3)45"A6$6&'648*" 46138*4
2..;C)=A;&"36$ ."2=;'2*$;D

=20.0(-0-38;&>0(-3-0(04
? 201@A.3$834(0-[ G\T"DDD"]QG \TD
? $7"020-;&@A.3$834(0-[ G \T"DDD"]KG \TD
=20.;&7"%.68[ ;"1;V<12.<*" 461<

&,)12*"LG"A;$D

!" :)442().,2*<" &,)12*" 8*" ;" *42..?=2*<" &,)12*
67, ==6*6&" &61" .6:6=" &;7,)AA" 1<&=" ;" $6&'*46$
1;V<12.<*" 461<"&,)12*;D

!%226>%("68;&7"%.68

9;7;.6(;8&@%226>%("68;&7"%.68
!" *4<>;==,XA;&" 3<;.;3%.5" 3;><=2P<5" 1676.948*6
8$'638A6&" *4 3*876*" 1<&<12.<*" :)442().,2*<
&,)12*" &,)151;7;**27A;&" 3<(6M646==" +" Y18=6$Z
8$=836";"3 >6=3649" **46( 778**6."*421?=:;=5[

+"^ CA"V"LGBH"_"`a-+"_"+("_"+>"_"+*
CA"^ ";".873 $<"&,)12*"YA;$Z

`a-+" ^"B6="C)*<=<>6"'%P=<)&"!6;'" Y^" ;" *4<>;==,X
A6.*9"'<&;1<3%*"&,)12*6*8*6ZD"!"*4<>;==,X">2$:;=5
1;V<12.<*"=6.M6*?=18&,8:64"=;$=)45"`a-+"8$=838=";4
`a-+"'<;7$;1A5."36..".6).>;*&<D

+("^ *X$.5'2*<">6*4=6*871;7;**27";"*4?>5P*9A6&
Y18=6$Z

+>"^ 794&,)12*"&,)151;7;**27A;&"3<(6M64>6
Y18=6$Z

+*"^ A<4=)&*27<"=;$=;.83B"&,)151;7;**27A;&"
3<(6M64>6"Y18=6$Z

9,D;.6(;8&@%226>%("68;&7"%.68

C3(#,&,2& 20.;&38&@%226>%("68;&7"%.68&
.01@,-6$%2686$,
!4" 461<"&,)12*"8*";":)442().,2*<"&,)12*"8$=836<=
3 . &/3 . &" &61" 36.." ><4*72.&<B" '6" ;4)3;=" 1<&'<7
**46" 36.." :;*)&.?=;&<" 67,12**;.B" ;1<&=" ;4=" ;

3 >6=3649"C8.';"1%=;=M;[

C3(#,E
!"3<>2.;*4=)=="*4<>;==,X=?C%*";"3 >6=3649[
TU0"S/JG"!/!/!

F;VD" 461<"&,)12*[ FG&H,$
F;VD":)442().,2*<"&,)12*[ I&H,$
R?>2&="&,)12*()3)42*[ J&H,$
E6.M6*"()M=2*:)4"=;$=)45"42$2*<"&,)12*["KLM&H,$N

04=" ;" *4<>;==,X=" 6." .6:6=" <&'?=;&<" O"A;$" :)442().,2*<
&,)12**;.B"1<>6.";"3<.8C9"&,)12*"1<&' **46"H"A;$B
;1<"O"]"H"^"O&H,$" 461<"&,)12*="6$6'18&,64D

P&-<QR8/0(&.,1",$62,-,

*1">62;8SE

!6$%.>62;8SE

EF
GG
"S
KH
Q"

VALVE

PRESSURE GAUGE

NON-RETURN

VALVE

ISOLATING
PUMP

PRESSURE
TRANSMITTER

-4<>;==,X b2$5*46.6C

`,)12*=2/
>;'5

`,)12*18$9

TU*&F

L/Q
L/LIB"L/LW

O"cA;$d
LG"cA;$d

TU*&K

J/QB"J/LG LG"cA;$d

TU*&V

I/KB"I/SB"I/LGB"I/LO LG"cA;$d

TU*&O

S/JGB"S/KGB"S/OG
S/SG

O"cA;$d
LG"cA;$d

TU*&FI

LO/JGeHB"LO/JG
LO/KG

O"cA;$d
LG"cA;$d

TU*&KJ

JH/J K"cA;$d

TU*&MV

KI/H K"cA;$d

C3(#, !"#$%& '%(%)* TU*&V)O F&D&JGG&)&JMG&W

E?C%**)$)4;=

!.P*)C)$=

-4<>;==,X=?/
C%*

E2C(6*4 .=*87B"($63>6&P<;

C3(#, !"#$%& '%(%)* TU*&FI)IG K&D&KOG&)&MFVW

E?C%**)$)4;=

!.P*)C)$=

-4<>;==,X=?C%*

E2C(6*4 .=*87B"($63>6&P<;
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5(-,(67%8&,#,-%4 !"#$%&'%(%)*

X"6$-.67"Y6(,82-34

'20$4020-;&>0(3Q<-38

!"*4<>;==,X"&,)15).';.2&"><**4;P*;C5*46.6CB"$)4*/
';16&=6*"&,)15P*9" Yfg`"LDKKGL">;7,"fg`"LDKIQLZ
8*"67,"6.42$5*46$6.>8&,"36$ .="A68C?=8*$6D

!"*4<>;==,X"&,)15).';.2$;"&,)12*=2>;'5B">;.;1<&=
;" 1;&)18=6$" 8*" ;" &,)15.87 *=" .6>2.;*4=2*2$;
*4).72.5"6.42$5*46$6.>8&,">;&"(6.*46$6.>6D

!" *4<>;==,X&;3" ;" =2C(6*4 .=*876=" 167*4;3?=5" 3</e
A63;CP*).5M;">;&D

+0(0Q<-38
!"+,'$)/-).)/0"&,)12*()3)45"67,*876=";"*4<>;==,X
167(6.6.9":@=8*8&63"A<4=)*?=2*;"8$'638A6&"M5."*46./
.949" :6.,<*87A6" 36.." =6.6C?=6&<D" !" +,'$)/-).)/0
3 .=8$<"=6.6C?=8*$6"&61";.3;.1;*D

!"&,)12*()3)45"67,*876="X7,"36.."6.:6.,64&<B":)7,
3 $ . ==6"167(6.6.9"*4;A;'":6.,"1;$;'M)&D

h8'6==*87<")*4=2.,[ "ga"II

-4<76=6.8*<")*4=2.,[ "i

X3Q3820-;&820$0(38
!" &,)12*()3)45:)4" 167(6.6.9" 18$6=@
P*9>646=8336." P*;=.;3)44%&3D" !" $64)&;&P<;
6.36$ .8*6" 8$'638A6&" 1<&'" ;" *4?>5/B" 1<&'" ;
&,)15).';.<" P*9>646=83A6" 8C?=* &3" A6" 67,/67,
P*93)1C6&42=)$=D"

!" P* >636=" ;" &,)15P*9>6." 8*" ;" *4<>;==,X" &,)15/
P*)&3M2>;."36.." **463 =&<D

!"&,)12*()3)45"P*;=.;3)42*;<="<&'?=2*"6.9==":X44%3
167D

E;&2P*)*" ;" P*;=.;3)45" >646=83636=" ;" *4?>5/" 8*" ;
&,)15).';.)&"67,;$2&="P*9=;$=533;."$ 74?=6&<D"

!"A6$6&'648*="*?3B"*4<.2$'"(6. .6=$6B"C.D"A6=)&C;'.5$;
>;7,"A6=)&;.;C$;" "2..?=*%3" (6.D"+;";"&,)12*()3)45=
&61" 2..?=M%3" $6478*P*<..;C?=5" ;.2=8=63$6B" ;33)$
P*;>;$)33;." 6$9*?=* 3" ;4=" ;" C;'.5:)4" >;7," ;4
;.;C:)4D

'2;Y,-)
-"S-<QR8

9%-%$
Z4[\

C$088R$0
-$,78.;--0$

ZH,$\

T;44826.

F&D&JJG&)&JMG&W K&D&KOG&)&MFV&W

TU0"L/Q GBJQ G/LG WOKOQSHS

TU0"L/LI GBQI G/LG WOKOQSOG

TU0"L/LW LBL G/LG WOKOQSOL

TU0"J/Q GBII G/LG WOKOQSOK

TU0"J/LG GBQI G/LG WOKOQSOI

TU0"I/K GBII G/LG WOKOQSOQ

TU0"I/S LBL G/LG WOKOQSOS

TU0"I/LG LBI G/LG WOKOQSQL

TU0"I/LO HBH G/LG WOKOQSQH

TU0"S/JG LBL G/LG WOKGJKOL

TU0"S/JG LBL G/LG WOKLOGKG

TU0"S/KG LBI G/LG WOKGJKOH

TU0"S/OG HBH G/LG WOKGJKOJ

TU0"S/SG JBG G/LG WOKGJKOK

TU0"LO/JGeH HBH G/LG WOKGJKOO

TU0"LO/JG JBG G/LG WOKGJKOQ

TU0"LO/KG KBG G/LG WOKGJKOS

TU0"JH/J IBI G/LG WOKOSLWW

TU0"KI/H QBI G/LG WOKOSHLG

+3-0(82N 90170Y0238 ],$,H

L TU0"*4<>;==,X L

H &,)15.87 *= L

J 1;&)18=6$ L

K 42$5*46$6.>8&,";"&,)15.87 *=: 4"
8*";"&,)12*18$9: 4 L

I 42$5*46$6.>8&, L

O &,)15P*9"Y$)4*';16&=6*";P8.Z L

Q &,)12*=2>;'5 L

S ><**4;P*;C5*46.6C L

W ;';==2A.; L

LG 3</eA63;CP*).5 L

EF
GL
"G
HG
O"
KL
GL

2

3
4

5

6789

10

1
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5(-,(67%8&,#,-%4 !"#$%&'%(%)*

LD R)1C6&42=)$)3
HD T*9=;$=53

!4"2A$2&" .2=:;=5"3)1C6&42=)$)3"8*"P*9=;$=53"&61
=;$=)4&;3";"&,)12*()3)45"67,*87"&)$12."*42..?=2*<
=6$M6'6.18A6D

XR.;.0.H$67%8&(31 8-
!"7%1<161A$2&)*"&,)15.87 *= ="6.9"36.." (6*4?=6&<
;"167(6.6.9"&,)12*$;D"+;";4";.;CM6."167>2.=)4<3B";4
)C=<12.<*" 461<"><*4)&,)3"8$'638A6&"XM"6.9(6*4?=8*<
&,)12*="36.."3<*421?=;&<D

!"6.9(6*4?=8*<"&,)12*"*421?=2*;[

6.9(6*4?=8*<"&,)12*"^"GBQ"j";.;CM6.

!"7%1<161A$2&)*"&,)15.87 *="(6.= .=8*<"&,)12*2=
;33)$"36.."18$&<B";1<3)$";"$6&'*46$"&,)12*16&=6*D

!"= .=8*$6";M2&.)=="3 467";"&<=$)78&D

P&/0((011 $H34&3$Y37"088310
!" 3 4 .=" M6..677 $A83" ;4" ;.2AA<;3" (<7,6.61A6/
>8=6.8>6."38*4 .=63[

!"18$8*63&8.";">?4":918$*83.6=6"HG\T">).=D
!"18$8*63"*)$2&":;*42.="3 467["=<*4=;">?4
!"7 $A83";"*4<>;==,X3"2=.;78$=836<="= &=6=<3"(6.D
!"7 $A83"&61"=63<&=:6=93"7;$;&=2.="M6..677 $/
A83&63D
!"7 $A83"=@$8*6["g-k"WWGOB"!"( 776.83D
!"+"Y1Z"&,)12*1;7;**27"8*";"C"Y3a;Z"&,)12*"
3 4=<"2=*421?=2*"!"^"LGGG"37e1J"*@$@*87@">?4"
;.;C%.">8=6.8>6."= $=8&=D
!"7 $A83"L"11He*"YL"P-=Z"3<&61;=<3;<"><*43)4<=2*/
&;3"(6.6.&63"167D

*(04-$%.%8&H04 -38
!4"6.63=$)1)*"A63 =8*="8*";">8'6.61"3<;.;3?=2*2=";
:6.,<"6.9?$2*)3"(<7,6.61A6>8=6.8>6."38*4?=* 3"6.D

!"*4<>;==,X="3 .*9":2.54;=<"3;CP*).5&"2="36.."
A63 =&<D
!4"0/*4<>;==,X="1<&'<7"6.9?$2*)*;&"( .'6.&<"36..D
901/01"238E"!"KBG"_"QBI"3l"1)=)$)3"( .'42$.;=<"
2$;1;"= AA"1<&="JBI"1!B"648$=";4)3;="3 . & *6&"
167A?4:;=5e$)A%*4=%*"( .'6.8*:64"36.."3 =&<D
!"*4<>;==,X&;3"3 .*9"1)=)$>8'6.61$6"&<&P*"*4 3/
*876D"!"1)=)$";".;**X"=X.=6$:6.8*"8*";":<$=6.6&"
A.)33).2*"6..6&"=6$1<3%*">8'6.6116."$6&'6.364<3"
Y0T"JK/LL["Ea"HLLZD
!":2.54;=)&"2="= $=8&9"A63;CP*).2*"6*6=8&";"
*4<>;==,X"P*;3"3AD"I"*6P"%=2&"<&'%."6.D

901/01"238E" !" :2.54;=)&" 2=" 5$2&38&=" .67(6.M6AA
&87,*46$"*4;A;'";"*4<>;==,X="A6/"8*"3<3;CP*).&<D"

!"*4<>;==,X":2.54;=<"A63 =8*8=";4";.2AA<"2A$;"*46$<&=
36.."3<;.;3?=;&<D

EF
GL
"G
HH
Q"
GQ
WQ

2

2 1 1 2
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5(-,(67%8&,#,-%4 !"#$%&'%(%)*

P&>R74^;_4&6--04;7-380

?020(AQ,70(
!"*4<>;==,X"3;CP*).5')A)42&"=;.2.:;=5"3646.9C;&6.
;"3 >6=364936="=;$=;.1;44;[

m]n"8*"m"_"n"&,)157)1A)3";4";.;CM6."2..?=2*2$;
o0f"*32.;"Y*2$7;Z";4";.;CM6."3<M6.48*8$6
p6.49(8&,63B"4 .'"Y 461Z"8*"C<$)*"Y:<A;Z

P2&,(,Q/0(&H06((<-68,
!"*4<>;==,X";.;CM6.8=";"m]n">;7,"m_n"7)1A)3"167&,)/
12*2>;.".6:6="A62..?=;&<D

!"A62..?=)==";.;CM6."8$=838=";"3646.9C;&6.6&".8>9"(8&,/
C)&=)3"M6.4<3D"o2*'";4";.2AA<"C8.'2=D

C3(#,E" !" *4<>;==,X" *4;A2.,)4)==" 46115'A;&" >;&
Y&,)12**4;A2.,)42*Z[

!4"2A$2&".2=:;=5B":)7,";4"I"8*"O"(8&,C)&=)3"><.27?/
=;&;3D"E63<&=6==6.";$$;B":)7,";"=2>;'5"18$8*<":;=2$;
GqLG"A;$B" 64";4=" M6.6&=<B" :)7,";"A62..?=)==" ;.;CM6." I
A;$D"

!" A62..?=2*<" =;$=)12&," ;4)&)*" ;" =2>;'5" 18$8*<
=;$=)12&,2>;."Y.2*'";"=2>;'5";';==2A.2M2=ZD

P&82;Y,--"S&?;)`a04,Q^8%(68,
!"*4<>;==,X".62..?=2*2:)4";"m_n"7)1A)=";''<7"=;$=*%3
.6&,)1>;B";1?7"1<&'6&"(8&,C)&="3<"&61";.*4<3"8*";
4 .'"o0f"*61"><.27?=D"

!" *4<>;==,X" <&'?=2*2:)4" &,)1M%3" 167" 8*" =;$=*%3
&,)1>;";" m]n"7)1A)=B";1?7";" (8&,C)&=)3";"3?>2&=
*42..?=51;7;**27)="&61"M6.4<3D

*)82;Y,--"S`>R74^;_4 !"#$%&'%(%)*

EF
GG
"Q
OG
G"
LI
WO

P&4020(AH;((07-":20--0(&H06((<-@,-_E

!.;CM6. !

R</eA63;CP*).2* !

F;VD"M6..677 $A6 !

F<&D"M6..677 $A6 !

?;/0(23804&,&4020(AQ,70(07E

!.;CM6. !

N4612..;C)="M6.48*6 !

+<A;M6. !
EF

GG
"K
KW
S"
JK
WK

P2&UFGG&-6Y;$67"<-_Y,(&H06((<-@,-_E

!.;CM6. !

r6/e3</3;CP*).2* !

F;VD"M6..677 $A6 !

F<&D"M6..677 $A6 !

-4;A2.,)4)==e&61"*4;A2.,)4)== !

ag/*4;A2.,)45 !

p6.49$6.8 !

N461<"=;$=)12&, !

-=)C"(%&3P<5 !

?;/0(23804&,2&UFGG&-6Y;$67"<-_7E

!.;CM6."8$=836 !

N461<"(6.=8=6.63 !

-4<>;==,X"C;$;18=6$63 !

OK

EF
GG
"Q
OG
G"
LI
WO

&,)157)1A)3

M6.49.21C23

(8&,C)&=)3

EF
GG
"Q
QK
J"
HL
WS

[bar]
10

5

0
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5(-,(67%8&,#,-%4 !"#$%&'%(%)*

?;01382<-A&Y3#0(0.
+;" ;" *4<>;==,X=" ).,;&" 6.63=$)1)*" A6$6&'648*:64
P*;=.;3)4=;=M%3B" ;16.,A6&" 3<678*4?=9" >8'6.6138&=
8$<&=8*>8'6.1<" 3;CP*).5=" <*" ;.3;.1;4=;3B" ;33)$" ;4
8$<&=8*>8'6.1<"3;CP*).53;=";"3 >6=3649"M6.38C6336.
36.."167M6. .&<[

07,(24<*X[

!4"8$<&=8*>8'6.1<"3;CP*).5&;3"167"40(("*4;3?=;/
&<;";4"2$;13 $=B":;"67,6&2$;1X"Y. 3=6=9"67,/
6&2$;1XZ"=;$=;.1X"( .'42$.;=<"2$;1"167M6.6&<3D
+2$)1(24<*X[

!4"8$<&=8*>8'6.1<"3;CP*).5&;3"167"40(("*4;3?/
=;&<;";4"2$;13 $=B":;"67,6&2$;1X"Y. 3=6=9"67,/
6&2$;1XZ"=;$=;.1X"( .'42$.;=<"2$;1"8*"*<1?=)=="
67,6&2$;1X"( .'42$.;=<"2$;1"167M6.6&<3D

a04 -38;&Y62(,-L&01">62;8S

a04 -38;&Y62(,-L&@6$%.>62;8SL&FLV&b&cLV&4[
EF

GH
"G
QW
H"
GL
GL

EF
GG
"W
HQ
G"
KO
WO

N
PE
L

N

L
PE

0oTr

L"V"HGG/HKG"hB"]e_LGs

F;VD"LG"!

3 .*9"3;CP*).5

L1

L2

L3

L2

L1

L3

PE

0oTr

J"V"JSG/KLI"hB"]e_LGs

F;VD"LG"!

3 .*9"3;CP*).5
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9:82,4;&,#,-%4 !"#$%&'%(%)*
TU*&F

*(04-$%.%8&,#,-%4&38&.3$0-04

EF
GH
"H
JL
Q"
KQ
GL

H
yd

ro
 S

ol
o-

E,
 C

R
E 

1-
xx
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