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Location

® Hamburg

[ ] .
Berlin

[ ]
J Hannover

® Frankfurt

HORA

Holter Regelarmaturen GmbH & Co. KG
Helleforthstr. 58-60

33758 Schlol3 Holte-Stukenbrock

North Rhine-Westfalia (NRW)

Germany

http://www.hora.de
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Main sales figures

Turnover PT
+25% in 2008
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Export

Business Unit PowerTechnology > 60%
Business Unit Building + Automation 15%

to 47 different countries (2002)
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Facts & Figures

Site 37,000 m2 (400,000 ft?)

Office area 2,100 m? (23,000 ft?)
Production and stock area 7,500 m2 (81,000 ft?)

All activities at one location.

founded 1967

by Georg Dresselhaus
(1928 - 1995)

100% shareholder Dr. Dieter Dresselhaus

equity capital quota > 40%

Workforce > 250 employees

One company — two business units
Power Technology - Building & Automation
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HORA Power Technology: Way of success

Sales

To Make the Difference
—=Multi-National-Identity
—Leadership in Technology
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International partners - Power Technology

Australia, Austria, Belgium, Bulgaria, Canada, Chin  a, Czechia, Denmark, Estonia, Finland,
Greece, Hungary, Italy, India, Japan, Luxembourg, M

exico, Netherlands, Poland, Portugal,
Romania, Russia, Slovakia, Spain, South Africa, Swe den, Switzerland, Taiwan, Turkey,
United Kingdom, USA
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Major references - Power Technology
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90% thermal power plant business
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Quality management

® - Quality management EN ISO 9001:2000
KTA 1401
QSP 4a

certified by TUV Cert since 1993
Siemens since 1995

CERTIFICATE - Management manual German / English
"7V NORD CERT Gmot & Co. Ko process oriented

certifies in acoordence with TUV CERT
procedures that

Holter Regelarmaturen GmbH & Co. KG
Hellefarthstrafie

o st S C € conformity approval for all electric HORA
ity estatiatien and applies & qualily managemeit system for actu ato I"S

control vatvas and actiators for pawer plants, HVAC,
offahers, ehamical and pump industry.
A audit was padormed, Reper Mo B0 326 831
Proof has been vl he ding 1o

DIN EN ISO 9001 : 2000

Pseia i e S 0e - Self-developed intranet-based system

GCerfiteata Registraton No. 08 1009039

‘B for handling returns & rejects
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Approvals / Certifications

Specification Institute

EN ISO 9001 TUV CERT, Hanover / Sachsen Anhalt

KTA 1401, QSP 4a VGB / Siemens

TRD 201 TUV, Hanover / Sachsen Anhalt
AD-HPO TUV, Hanover / Sachsen Anhalt
EN 729-2 TUV, Hanover / Sachsen Anhalt
EN 288-1 TUOV, Hanover / Sachsen Anhalt
EN 287-1 TUOV, Hanover / Sachsen Anhalt
97/23/EG TUV, Hanover / Sachsen Anhalt

AD-A2 / TRD 421 RW TUOV, Essen

90 /396 / EWG DVGW, Bonn
GOST-R SGS Control, Hamburg
GGTN Russian Labor, St. Petersburg

ASME/ANSIB16.34 RW TUV, Essen
UC-920/1 UDT, Poland

Nr U-19/1 UDT, Poland

Quality management system

Approval for German nuclear industry

Approval for German steam boiler regulations
Approval for German pressure vessels regulations
Quiality requirements for welding

Approval in accordance with EU / welding procedures
Approval in accordance with EU / welder test

Full quality assurance acc. to PED module H
European type-test approval for safety-valves
European regulation for gas equipment

Russian consumer protection directive in the CIS
Product certification

Delivery acc. to American National Standard f. valves

Approval for turbine bypass valves to Poland

Approval for severe service valves to Poland
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Testing facilities

Cv and valve characteristic testing facility
according to EN 60534-2-3:1998

5 Pressure testing facilities

- up to DN 1500 (60”)
- up to 1000 bar (14500 psi)
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Production facilities

welding equipment CNC lathe 2 horizontal boring machines 8 paternoster stores

3 complex CNC working centres manual lathe material stock 5 vert. machining centres
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gy as a strategic tool

Information technolo
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CAD

EDM
Animation
CFD

ERP

APS

CRM

Intranet

Computer Aided Design

Engineering Data Management
Visualization of product function
Computational Fluid Dynamics
Enterprise Resource Planning
Advanced Planning+Scheduling
Customer Relationship Management

Information system, data base

HORA-Animation
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Research and Development

All HORA products
are our own development.

-Continuous R&D and utilization of the
most up to date engineering tools

- National and international patents

- Cooperation with customers, research
Institutes and universities.

- Meeting the ever-changing needs of our
customer
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HORA service department

| - Service life analysis

- Process data analysis

- Spare parts stockholding

; ¥ - Preventative Maintenance

- Modernization — retrofits, modifications,

upgrades
- Commissioning
= “Forget Your Problems!”
& - Training B S

HORA Power Technology Service
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Training Center
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www.HORA.de
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HORA POWER

CONTROL WALWE SOLUTIONS FOR
FOs&LAND MUCLEAR POWER
PULP AHND PAPER MILLS
SUGAR MILLS AMD BREWERIES

PROCESS AND CHEMICAL INDL

Holter Regelarmaturen GmhbH & Go. KG
Helleforthstrasse 58 - 60 nhone:
33758 Schloss Haolte-Stukenbrock fax.
Germany

+49 {0y 52 07-89 03-0
+40 {0y 52 07-8 80 37
mail@hora de

e

HORA BUILDING+AUTOMATICHN

WALWES AND ACTUATORS FOR
PLANTS HEATING, WVENTILATION, AIR CONDITIOHING
CONTROL SYSTEM MANUFACTURERS
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Holter Regelarmaturen GmbH & Co. KG

» 2. Products and Application
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HORA - control valves for industry and power plants
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HORA - control valves for industry and power plants

Feed water control




Combined feed water control valve

Speisewasserbehalter/ Kessel /
Feedwater tank boiler
Speisewasserpumpe Speisewasser-Regelung HD-Vorwarmer /
Feedwater pump Feedwater Control HP-Preheater |

% PRESSURE BAR ABSOLUTE 100%
I
|
|
4
|
|
|

START-UPPLUG |
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Combined feed water control valve
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Combined feed water control valve

AT T

_ = [ Pz hp t ko
Control unit - p
i(kafs1 (bar,abs) (barabs) (bar) () (rmeh
1.0 1350 1.0 134 0 1500 039
370 1200 1120 a,0 1250 458 55
420 1150 1120 3.0 a0.0 a5 ,54
47 5 1150 1120 3,0 800 100,0
12
Plant: Handeloverket PP
2
Pos. | Benennung Designation Mat .Spec. |[Sp.Paris
1 Gehause Body 1.7357
2 Schweiflende Buttweld end 1.5415
I 3 Stopfbuchsgehduse Cover 1.7335
4 0-Ring 0-Ring EPDM X
5 Stiutzring Back-up ring PTFE/Carbor X
6 Turcon-Glyd-Ring Turcon glyd ring Turcon/EPD X
7 Turcon-Glyd-Ring Turcon glyd ring Turcon/EPDI X
8 Regelkolben Control piston 1.4122 X
9 Regelkolben Control piston 1.4122 X
10 Regelbuchse Control bush 1.4122 X
11 Scheibe Disk 1.4122 X
12 Druckfedersatz Spring set 1.4310 X
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Combined feed water control valve

load conditions: ] P P2 1 kv
i(knfsy (bar,abs) (bar,abs) (“Ch (rmeh
1 2161 1301 1281 147 4 57372
2 247 0 142 5 140 3 1520 5760
3 3049 1000 473 1227 129
4 117 3 100,0 4.4 1227 48 8
5 B1,7 1000 570 1227 349
Plant: Kogan Creek 750 MW Super Critical PP

Pos . Designation Piefe No.|Mat . Spec. | ASMN Mat . Spec. |Sp.Parts

1 | Body [ 1 1.6368 ———

2 Buttweld end 1 1.6368 ---

3 Buttweld end 1 1.6368 ---

4 | cover N, |1.6368 4

5 | 0-Ring P O X

6 Back-up ring 2 PTFE/Carb .| --- X

7 Turcon glyd ring 1 Turc /EPDM --- X

8 Turcon glyd ring 1 Turc /EPDM --- X

9 Control piston 1 1 4122 min 13% Cr X

10 Control piston 1 1 4122 min 13% Cr X

11 Control insertion 1 1 4122 min 13% Cr X
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Main feed water control valve
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load conditions: = < pz 1 ko
(ko's)| (barabs)| (bar,abs) (7 (rm%h)
1 B17 .4 3106 o059 1890 1819 8
2 B30 2 3241 3221 1890 1848 5
3 185 2 1222 1220 1421 1549 3
4 401 3 2358 2141 1710 S3Z7 4
Plant: Kogan Creek 750 MW Super Critical PP

Pos. | Designation Pi@E Mat . Spec. |Sp.Parts

1 Z-body 1 1.6368 -

2 Welding end 2 1.6368 ---

3 Seal ing cap V4 1.4541/Gr | -- X

4 | seat ring N\ 1.4122 pAn.13% Cr X

5 Perforated cage 1 1.4122_,—"min.13% Cr

6 Plug 1 1.4057 min.13% Cr X

7 Valve stem 1 1.4122 min.13% Cr X

8 Cylindrical pin 1 1.4305 min. 13% Cr X

9 Turcon-variseal-ring 1 T24S -—- X
10 Guide bushing 1 1.4122 min. 13% Cr X
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Start-up feed water control valve
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HORA - control valves for industry and power plants

Lk . . O Pressure reducing & desuperheating

'-
£y
[
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Fundamentals of desuperheating

« Small Water Droplets (Fine Atomization)

Control
Spray water inlet wvalwe valve . . .

it « Even distribution of droplets into steam
Desuperheater

nozzle assembly « Injection at high velocity and turbulence point

» High water temperature (low surface tension)

Desy&emeater‘l Thernocouple 4 High Rangebility

'

> san * Tight Shut-Off Design

High-prassure \ outlet
steam drum Desuperheater 2« Qperation near saturation
(if installed)
Superheater 1 Superhealer 2 » Short Distance to temperature sensor

 High cycling operation
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Venturi type Desuperheater
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Multi-nozzle spray type desuperheater
|

L;

The patented HORA multi-nozzle spray
type desuperheater offers a extended
life and and improves the system
Performance.

» One piece forging, free of welded
steam line connection, experiences
no cracking under severe conditions.

e Cascaded stem enables to control
higher pressure drops avoiding nozzle
erosion

» Seat position above steam pipe,
outside heat affected zone to ensure
proper shut-off.
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Multi-nozzle spray type desuperheater




Multi-nozzle spray type desuperheater




HRH Desuperheater

load conditions: stearmn: weater:
& M 4 ty tz G n t ke

it ibar abs) ibar ahs) ] () it ihar abs) ] (=t
250 490 490 5500 S300 144 2200 2300 1.3

Plant: E.ON — Maasvlakte PP

AN
8 stuffing box packing graphite X
7 cage 1.4922
6 stuffing box packing _AATOPN T T~ X
5 |piston ring /|1 4923 X
4 parabaolic plug 1 4922 X
3 seat 1 4922 X

_ 19 2 flange 1 4903
> 1| housing N |1 4503 A
Pos. | Designation - ec. Spare Parts
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Final desuperheater - Cooled Cooler

Y BOILER FEED WATER

——
—m— "COOLING" STEAM

SUPERHEATER 1

FINAL COOLING SUPERHEATER 2
E'II"AP'DRA TOR
EIL‘DHK}M.'SEH
DUCT BURNER

Y:’-;’-: |||||I|_.
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Final desuperheater - Cooled Cooler

Z3n o //
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Steam conditioning valve (PRDS)

12

]
Y1
i fs’r
Pqt4hy \
—_— =]
superheated steam
P3t3h3

23

P2t2h2

X2

11

AN

.‘J

P4ty

throttled and cooled steam

1. Pressure control

1.1 Transmitter

1.2 Controller

1.3 Steam conditioning valve

2.1
2.2
2.3
2.4

cooling water

——

Temperature control

Temperature
Transmitter
Controller

Spray water control valve
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Bypass Valves in a typical combined cycle plant

S |
Sy
%

C Deaerator )

s |

Steam turbine
Gas turbine Generator
L-p bypass

I-p bypass




Steam conditioning valve (PRDS)
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PRDS - Pressure drop, Water/ Steam ratio

745 75
ns ns
66 BE
615 614
57 57
B 525 525
48 4%
435 435
29 39
345 345
30 30
Pressure [har] Pressure [har]

Druck an der Einspritzstell¢ ca. 55 bar
Sitzdurchmesser 130 mm

Druck an der E|nspritzstelle ca. 75 b
Sitzdurchmesser 110 mm
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HP Turbine Bypass Valve (600 MW Super Critical PP)

L

“
i S

load conditions:

design
cold start
wearm start
haot start
extra hot

e [0 Pz £ ty te ke
(/)| (bar abs)| (bar.abs)|  (bar) (°C) (°CY| (m¥h)
810 2540 49 14 204 BE 5760 3420 70 B2
1280 a4,z 121 7 3600 2200 148,75
2780 a9 .2 121 BN 4000 2300 336 57
3320 a4,z 121 7 4500 2400 420 49
3320 a9 .2 121 BN 495 10 2600 435 84
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HP Turbine Bypass Spraywater Valve (600 MW)
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S
p=s e
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L

S>> HITE)
=
1
[

7

24 NNNNN

load conditions: = P P2 1 ko

(t/h) (bar,abs)| (bar,abs) (7 (rm%h)
design 124 37 30558 1530 1850 10,72
cold start 707 2400 B3.7 1110 055
wartmn start 234 2400 B3,7 1110 1,83
hot start 47 29 239 5 B3.7 1110 a7
extra hot F329 23384 B3.7 1890 527

¥
"l
S
12
i
1
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PRV with steam assisted desuperheater

Y2 &7
Y1
A
E cooling water P3tzh3 E 7 E 7
sl T Pats 24 ¥ 11 22
E_ M A | ! 24
S 1 [ Patehy ; 7\
P1t1h1 P
superheated steam throttled and cooled steam —™
1. Pressure control 2. Temperature control
1.1 Transmitter 2.1 Temperature sensor
1.2 Controller 2.2 Transmitter
1.3 Steam pressure reducing valve 2.3 Controller
2.4 Spray water control valve
2.5 Steam shut-off valve
2.6 Steam assisted desuperheater
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Steam assisted desuperheater (atomizer)




Steam conditioning valve with integrated atomizer




HP Turbine Bypass Valve

(5 [ Pz £p ty tz ke
(t/h)| (bar.abs) (barabs)  (bar) °C) (°C) (m¥h)
3000 1510 13,0 1350 3800 2300 203359
3000 1210 13,0 268 25
150,0 d& 0 13,0 1850
3000 1500 26,0 40 54
2500 1210 260 Aataiyais)

Plant: Shanghai Waigaogiao PP Unit Il
Super Super Critical 1000 MW

" [veterial ™

FPositon |Designation
1 Eody 14903
2 Welded end 14903
3 Ferforated disk 14903
4 |Funnel N [1.7383
5 |Injection connection TR
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HP Turbine Bypass Valve

load conditions: = M ] ty 12 kv

(t/h) (bagetr=T (Barabe) () (G k)

design 269 5 262 5 6,0 G100 1600 126,71
cold 67 5 a5 3 G0 5200 1600 94 475
57 WAl a0, a5 3 6,0 300 1600 1265 86
53 . hiot 90,0 a5 3 400 1600 127 75
59 47
. Nﬁm\ﬁ\— T\. _m e extra hot S0.0 a5 3 S0 0 1600 129 5
49 ! 46
41 ) J 45
42 44
40 ; 43
s: 3 - .
a7 H e
El o | 3L
27 i 33
Iz 7
26 =
28 /
79
25
24 . .
73 Plant: Ying Kou 2 x 600 MW Super Super Critical PP
22
21 2
15 1
20 16
3 3 12 Fos. | Benennung Designaotfion Mot . Spec
10 13 1 Eck-Gehause Body A182 F92
m 0 | — i TE 4 2 | Schweillende But tweld end A1BZ F92
. Dﬁ!& ; I E 3 | Trichter Funne | ATBZ F92 A
¥ : 12 FA Lochsche be Pearforaoled disk >
f 5 5 Lochsche i be Ferforaled disk 1.7380
i & Lochsche i be Ferforaifed disk 1.7380
7 Lochscheibe Ferforaofed disk 1.7380
a8 Schweilende Buftweld end 1.7380
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HP Turbine Bypass Station (Biomass Plant)
@)/_.:»L.A:i:\_tr_\¥
: : Lastfalle: = [ FiXy 1y 12 kv
! | (kofs) | War abs)| (bara (bar) 12 (7 (rm%h)
¥ i ' max. (B35+x% Hub) 213 73,0 07 723 463 0 943 1292
! | 100 % Last 15 73,0 0 kB8 7232 463 0 933 11,2
|

70 % Last 13)
35 % Last A,

73,0 o4
41,0 03

725 4550 912 a0 4
40,7 42510 906 B33

Plant: E.ON - BMHKW Zolling / Landesbergen

|
}
|
|
|
v
|
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LP Turbine Bypass Valve

Optimization of valve design based on customer spec ific data by using latest software

(R&D time minimized)

» 3D Modeling - Flow Path contouring of valve body
* FEM Analysis - Stress and Seismic analysis

« Computational Fluid Dynamics (CFD) — Flow capacity optimization

HORA Holter Regelarmaturen GmbH & Co. KG — © 06/2007 — Folie 74 m
REGELARMATUREN

Excellence is our standard



LP Turbine Bypass Valve
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LP Turbine Bypass Station

NI
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TBS-Installation Guide

P22

ZI_ for lifting gear

Industry, power plants and process technology: PRDS Instalation Guide

constant $
hanger

<2XDN_(min. 2-5 m)

= shortest distance slope min. 1%

————— = drainage
when inlet
from top

recirculation

| _service plafform

I

7777 fixpoint

straight outlet min
10xDN_(min. 2-5 m)

temperature sensor
min. 10 x DN after |+
the valve
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HORA Desuperheater for all app

ications

k.

N
|, Mo

Desuperheater Steam conditioning valves
Desuperheater Desuperheater Desuperheater Steamn Conditioning Yalve | Steam Conditioning Valve | Steam Conditioning Yalve
Series Wultiple Nozzle Steam Assist Venturl Type Orifice Tube Steam Assist Orifice Tube
Steam Conditioning Valve Steam Conditioning Yalve
Spray Type Steam Assisted Ventur Type with proportional Steam Conditioning Valve with proportional wiater
Description Desuperheater Desuperheater Desuperheater water injection with integrated Atomizer unit injection
Mozzle type Variable Multi Nozzle Fixed Fixed Variable orifice tube Fixed Variable orifice tube
Body style Angle Angle Globe GlobelAngle Angle Globe
Standard End Connection Flanged Flanged / BV Flanged / BWY Flanged / BW Flanged /By Flanged / BW
401
Turn-Down Ratio {on spray water flow) 15:1 51 =401 =401 =401
_ Kinetic Energy of Steam | Differential Pressure and  [Kinstic Energy of Steam and| Differential Pressure and
Type of Atomizing Differential Pregsure Differential Pressure Turbulence Turbulence Turbulence

Minimum Outlst Temperaturs

Saturation + 10° F

Saturation + 5" F

Saturation + 15 F

Saturation + 5° F

Saturation + 5° F

Saturation + 5" F

Cooling water capacity

= 50,000 lbs/hour

2160,000 lbs/hour

By specification

=160,000 Ibsfhr

By specification

Required conling water pressure

Line pressure +
11510 1885 psi

Line pressure +
60 psi or greater

Line pressure +
75 psi or greater

12 Upstream pressure +
145 psi or greater

Downstream pressure +

60 psi or greater

112 Upstream pressure +
145 psi or greater

Cortrol Accurac 6"F 5'F 10" F I F 5'F F
ANSI Class Range B00-2500 150-2500 150-2500 150-1500 (2500) 150-1500 (2500) 150-900 {1500}
Leakage Class depend on design| Ill- W - - Il - - Il -
Steam Piping Size = B inches = 8inches =2 inches = 2 inches = 8 inches [Downstream) = 2inches
Requested Steam Velocity = 33 fifsec =24 ftf sec = 33 fifsec by specification = 24 fif sec (Downstream) by specification
Distance to temperature sensor 2301 =30ft =30ft 2151 =301t =151
Middle load wariation, | Setpointtemperature | Small load variation, Big load wariation, Process Steam with High Big load variation,
Process steam, near to saturation, no rapid high reliable TC, Water to Steam Ratio, high reliable TC,
Typical Application Turbine extraction Condensger Dump temperature change HP Turhine Bypass LP Turbine Bypass HP Turbine Bypass
Stearn Conlrol Valve Stearn Control
Desuperheater Valve
Steam Caontrol Valve Spray Water Control Desuperheater Steam Conditioning Valve | Steam Conditioning Valve | Steam Conditioning Valve
Desuperheater Yalve Spray Water Spray Water Control Yalve | Spray Water Control Valve | Spray Water Control Valve
Temperature Controller | Temperature Controller Temperature Temperature Controller Temperature Controller Temperature Controller
System Components Isolation Valve Steam OnfOff Valve Controller Pressure Controller Pressure Controller Pressure Controller

The indicated performance data are a function of the complete system and have to be confirmed for each application
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HORA: We build the future

A key challenge today is to move to

a secure, competitive and clean / Dampfkraftwerke -m\
ene_rg}_/ mix. ) / % Kraftwerkswirkungsgrad (netto) \
Emission cuts can be achieved by \
increasing the efficiency with higher 50 Wirkungsgrad Potentiale: -l ,,3

steam parameter of the plants.
P P Werkstoffseitig: (ca. 6 “%Pkte)

KOI"I"IPCII'IEH'IEH-IF'FCIZESS-
Optimierung:  (ca. 2 %Pkte)

Efficiency and emissions 48~

I
I
|
|
|
|
I
|
I
Hard coal-fired power plants of aur grandchildren’s Eﬁ;gg'%m :
generation cut CO45 emissions B30 :
|
A6~ ) !
Efficiency CO; emissions i - NRW Projekt :
274 bar i I
580°C I I
600°C : !
262 bar !
44| sasec | |
562°C I
| -{Braunkohie) Ir !
I Stauflinger 5 : :
EU  Soplus EU  Soplus 42| |- Rostpck : ! |
power plant power plant \ I : I : ,.-'II
! | ! i
All walues are average values, \ﬂgﬂ 2002 2015-202
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Material Selection

275 I
= 250 ~
"
w
£
w
2
£ N\
= - — -
% “\
2 \
= SN
[ ] )
=
o
o
4
25 .
a00 550 600 630 700 790
Temperature, °C
—m— HCMZS e JCrivio TIB1010 —e— HCM12
—— P92 —— Super 304 i NF 709
174 —o—B17 bxp. —a—B17 TUV
—p— Alloy SM2B3 == = SNM740
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COMTES700: Building the future

|
|
) W} ) 1_@ @
from % s k-® @
Feedwater B
System 5
— - —— -4
Safety
Valve :
HP-Bypassl &, ‘ @ L
from SH 1
Inlet Header 8 I i
e —— 4 % o . p— —-
705 °C to SH 4
4,/ Outlet Header
Evaporator Superheater to Hot Reheat

Plant: E.ON - Scholven Unit F

e DN 100/150 (4“/6")
. TL: 705C (1300F)
- PL: 212bar (3075psi)
e . T2 538 (L000F)
(22 i‘{‘T\—\{\—Q\;\\\\‘Q‘-i 1 ] .
e Sy T i P2: 43bar (625pS|)
R 7: 77, $
*  Ggieam: 15,6 kg/s
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COMTES700: Qualification and Testing

Welder Skill test

Dye penetration test (PT)

Radiographic test (RT)

Bild 1
Makroquerschliff
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COMTES700: Test Programme in-house

» Thermal Characteristic in actuating drive area

» Temperature measurement at spindle top

» Thermal characteristic of valve body

800

500

400

Temperatur in T

100

0

700

600 -

300 -

200

Temperaturverlauf, Isolierung geschlossen

l \
\ —e— V01
—=— V02
V03
st A A
1 2 3 4 5 6 9 10 11
MeRstelle
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COMTES700: Test Programme onside

* Investigation of dynamic loaded plug edge and body seat and its wearing
behavior and lifetime

* Investigation of dynamic loaded sealing between spi ndle and cover in
terms of wearing, leakproof and lifetime
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Project 50+
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HORA - control valves for industry and power plants

K :
, 5 Pump protection
m o LT :
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£y
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Pump protection

Boiler / Process
|

—_—

r

F water|l
%:?J??tr%*e | Pump llew G [m*3/h]
valve | Back
¥ pressure

regulator |
e —
| Feedwater tank

Min. flow
control valve
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Pump protection - Anti-Cavitation trim

g
=

min

Pumpenenddruck =

linke Pumpengrenzkurve

rechte Pumpen-
grenzkurve

Pumpendurchflufl =——=

V

Ve

P1 ch

Eingangsdruck\ Ve

V1 V2 Ausgangsgeschwindigkeit
Eingangs- P

e . 2 Ausgangsdruck
geschwindigkeit p i i
VG gsen implodieren.
dvitation tritt ein.

P
y Dampfdruck Puc A ﬁ
Ve

Hier bilden sich Kavitationsbhlasen.

Cavitation occurs when the water pressure reduces below vapour pressure (pv) and
subsequently recovers above the vapour pressure. This results in small steam bubbles
called cavities. Subsequently these caveties collapse causing severe erosion damage.
In order to handle this severe service a correct valve design is required.
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HORA Pump protection: automatic, on-off, controlled
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HP - Automatic recirculation valve (PSG-N)

Q:-. :
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flow on/off valve
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HP - Minimum flow control valve
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HP - Minimum flow control valve

The patented HORA multi-stage MFCV
is developed to eliminate the potentially
erosive effects of cavitation.

 Velocity control by up to 11 controlled
stages

» Plug seating face protected, located
outside the high velocity flow prior to
the control holes being exposed.

» Area increase through the trim resulting
in lower delta p in the outlet stages and
thereby eliminating cavitation.
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HP - Minimum flow control valve

SIS

QT
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HP - Minimum flow control valve

Yy

Control unit

| PI9_LL i
| BdT 4
I @ | 42 gg: A0
/1 | ‘ ///f/_ I l -
1 ‘ s 21— N
7 wzilliz fﬁT/,/j/’//—z.o 20 82 |
% } W 38 17— i
(I 16— B[/
\ T 37 10— E/ ih
- B -
R 52X o6 R o i
i | g —T 4 i
i A | A 34 12— EI}
- — | ~ HA
| i | FB m
. £ [
| |
|
51 |
7 <=
17
i
I
I
: A
\
\ g —
\ ///’/ load conditions:

layout +20%
hot
cold

Designation Muf.SpéEﬁ\\LSp.PurTs
Body 1.5415
23 Cover 1.5415
— Buttweld end 1.6368
ﬁfi Control bush. \\\> 1.4122 / X
v
13
15
—18
24
—22
1
Plant: Shuaibah Il PP
o M P2 Ap t ey
(rm3h (barabs) (bar,abs) (bar) (*Ch (3 h
4200 7B B 185 2580 1537 24 14
3300 2810 17 B 2R3 4 1537 19 .44
3300 307 4 126 204 8 200 19,18
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HORA - control valves for industry and power plants
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HP - Preheater quick closing valve

S L]
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Steam vent valve
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Drain Valves (Water Vessel Discharge)

=N

SN NN =

load conditions: = pz 1 ko
7 (kos) | ar abs)| (bar,a (7 (rm%h)
1 bar “esszel 136 05
20 bar Yessel 215 49
140 bar Wessel 72 a4
180 bar “essel 55,35
18
—+ 19
A 1
—)
13
| ——15
14
2
<= Plant: STEAG - Iskenderun 2 x 605 MW Super Critical
Pos. | Benennung Designatiaon Mat Spez. Sp.}urfs
A 1 Eck-Gehduse body 1.6368
2 SchweifBende buttweld end 1.6368
3 SchweifBende buttweld end \\‘ 1.5415
4 | ventilsitz seat S~ 4571
B 5 Parabolkegel plug 1.4122 X
6 Stopfbuchsgehause bonnet 1.6368
7 VerschlufBdeckeldi seal ing cap 1.4541/gr . X
8 Druckring pressure ring 1.6368
9 Ring geteilt split ring 1.6368
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Drain Valves

load conditions: B < Ap ty ko
(ks /ibar abs)| (barabs) (bar) ] (rm®h)

IMAX. 15 1750 1a 1740 3520 123
Marm. ;7 80,0 1.0 2.0 2830 054
rmin. 0,34 10 33,0 2430 051
13
20
23/25 21
22 22
3 18
13 17
14 16
4 15
5 2
f
9
&
7
0o
9
1
12 .
1 Plant: ESB — Moneypoint PP
7 LSyl son M3l Spi A FErils
1 Hods 1. 7dH4
. Hul Iseld end 1. r AHU
1 Siozlhuchsdecke | Honne 1. 7484
FhuhrungebuckFae Cuide bumh 1. &%923
k] apirde | Olwve nipm 1. &927 |
[} " naBsrElarl Lelimgricol pin I 1 <3713 L
Epgkadenkegel FAaEr a plung { LA77 [
[} I sk 1ng FrERSiG 7maing 1 &M
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Turbine quick closing valve
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Turbine bypass stop and control valve
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HORA - control valves for industry and power plants
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Globe/ Angle cage guided valves

The HORA series 88/89 range of cage
guided control valves is the universal
iy | F and core product for various application.

i

=17
J

I -

TH =
5

l/ -

* BY CFD streamlined flow passages to
optimize capacity.

] ¥ * Modular construction with a range of
> ) 7 all different connections. (ASME, DIN)
L'Jf________ ¢ S I AR (5 Large variation of trim designs.
L|L¥4 | pIJJ (cv-value, multi-/ stage, un-/ balanced,
| ] characterized trim, ...)
7]

» Trim components clamped in for easy
maintenance from the top
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flow valve

Low




3-way valve
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HORA - control valves for industry and power plants
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Actuators

=

i |

B ) @ Lgmg
)

= =

Electr. lin. act. attachment

M 203/ 453 PA 160 — 1080 PA 2160 ABB
o
NYWYYYYYVYV
© o
Electric quarter-turn actuator Electr. quarter-turn actuator : - )
AUMA SIPOS Hydraulic cylinder Hydraul. - compact actuator
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Electric Actuators
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Pneumatic diaphragm actuator
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Pneumatic piston actuator
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Hydraulic Actuation System
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HORA-PT: Factors of success

production
\

products + 60% workshop PT

\ new layout

_ new machines
Tailor made

Value engineering
Innovative solutions
for all applications

Excellence is our standard.
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Thank you ...

... for your attention.

Holter Regelarmaturen GmbH & Co.KG
Helleforthstral3e 58 - 60
D-33758 Schlol3 Holte-Stukenbrock

: : . : Tel. : +49 (0) 5207 / 8903-0
For further information don't hesitate to Fax: +49 (0) 5207 / 8903-80
contact us. . :
e-mail: mail@hora.de

Internet: www.hora.de
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