Pty

OPERATING AND MAINTENANCE
INSTRUCTIONS

STEAM GENERATOR

APROVIS IDENTIFICATION DATA:

Type: SGCE-33,7-1300-1800/4000-1H

Serial number: [ ]

CUSTOMER IDENTIFICATION DATA:

Order number: [

Project: Capstone C1000




A4 ARROV)S

Foreword Keep in a safe place for future reference.

This documentation including all parts thereof is protected by copyright.
Any utilisation or amendment going beyond the close limits of copyright
law is not permitted without the consent of APROVIS Energy Systems
GmbH and shall be actionable.

This shall in particular apply to reproduction, translation, microfilming as
well as to storage and processing in electronic systems

We reserve the right to make changes to the technical details of the
system, which may differ from the data and illustrations provided in
these operating instructions.

Published by APROVIS Energy Systems GmbH

Ornbauer Strasse 10

D-91746 Weidenbach

Telephone: +49(0)9826/6583-0
Fax: +49(0) 9826 /6583 -110
E-mail: info@aprovis.com

Internet: www.aprovis.com

Document number BWA DE_2015 Rev. 2.3
Date of issue 05.03.2015; Rev. 2.3

Copyright © 2015, APROVIS Energy Systems GmbH

Steam Generator 05.03.2015



A4 2RROVIS

CONTENTS

LIST OF FIGURES ... oot e e e et e e ea e a e e e e eans 5
(IR O o AN = 1 I 0 T 6
1 ABOUT THESE INSTRUCTIONS ... e e e 7
O = N/ = Y 7
1.2  SCOPE OF THE OPERATING INSTRUGCTIONS ...uuuuuiiiiieeetttanseeessesessssnsssessrssssssssseessssessssssssessesssssnsseesseessssnn 8
1.3  LAYOUT OF THE OPERATING INSTRUCTIONS . ..uuuuiiiiiiettttatteeesteessassseeessrsssssasseessssesssssasseessenssssnseeesserssssanns 8
131 Notation, SigNs and SYMDOIS USEA .......cooiiiiiiiiiiia et e e e e e e eaeeees 8
1.3.2  General SIgNS / SYMDOIS .......coiii et e e e e e et e e e e e 9
TG TR T Y- | (=Y Y81 T [ 1 RS 10
1.34 P [oT1iToT g P=1 o [oTel8 g aT=T 0] 7= L1 Lo o 1R 13

1.4 DEFINITION OF TERMS ... euuittuiittitttettnsttaessteestetssestnsstessseeaaetsaestssssetsseetnestntssttestastsnsesttersneesseees 13
5 R © 10 = 111 = o [ o =T £ o RS 13
1.4.2 [ Toc] 0 FY=To I a1 o=t o =T =Y o sV SR 13
1.4.3  Sections of these Operating and Maintenance INStrUCHIONS ..........ccvvviveieeiiiiciiieee e 14

2 GENERAL SAFETY PROVISIONS ...t a e 15
A R e O U X TR 15
2.1.1 L T=T =T = [ 15
2.1.2 Proper usage of the Steam gENEIALOr ...........uuiiiiiiii e e e e e e e s s rrerr e e e e e e e nnnes 16

2.2 FORESEEABLE MISUSE OR IMPROPER HANDLING.......uittuiiitiitiiittieitieestnesstesssessnsssnesstsesssasssnsessnsessnsesnneees 16
2.3 RESIDUAL HAZARDS ... iittiiii ettt ettt et e et e et e et e e et e et e s e e e s b e e e e e e ba e e s b e e e b e s bh e e b e s base s b e s sb s s bbesbnsssbnsasbseees 17
2.4 STAFF QUALIFICATIONS AND DUTIES......etuuttuuieeeeiieeestsasseesstssssssesesssesssasasseesessesssssseesserssssaeeeesresrrne, 18
241 L@ 0] = (o] NPT U PP PT PP PPPPPPUPPPPPPPPRt 19
2.4.2  TranSPOIt SEATf ... e e e e e b e e e e e e e e anbreneeas 19
2.4.3  Operating and ServiCe STaff ....... ..o 19

2.5  PERSONAL PROTECTIVE EQUIPMENT .. .ittvtttuuetieetteetsssasseeeesssssssssssesssessssssssssessssessssssseessessssseeeesseesssnns 20
2.6 GENERAL SAFETY INFORMATION .uuuuuiiitetetttateeeeeseeessssassesesssssssssassesssessssssnsseessssessssssssessserssssanseeeesseesssnes 21

3 SAFETY FEATURES ... oo e a e e 23
T T O Y o =y =T U 1= /] =1 23

4 THE STEAM GENERATOR ..ottt e e e a e aans 24
4.1 COMPONENTS OF THE STEAM GENERATOR ... ttuitttiitttetttietiesttesstesat s st esstasssansssae st sstassstasesnsssnesanaesans 24
4.2 L= 2 T Y I 07 NN 26

5 TRANSPORTATION et e et e e e et e b ra s e s aaaees 27
LS TR O ] =7 ] = 29

6 ASSEMBLY AND INSTALLATION et e e e as 30
6.1 NS Y I T TN 30
6.1.1 L T=T =T = [ 30
6.1.2 [ F=1 | = v o W Ta T o Jo 1 (=Y g {010 4 KT 30
6.1.3 Installation in encloSEd WOIKING @rEaAS ........cciiiaiiiiiiiiiiiiae ettt ee e e e e e e e e s e eabeeeeeas 30
6.1.4 [aES P21 | F= 1o a0 10 (o [o o] 3T 31

T [ N1 7N N1 1T NN 31

7 INITIAL COMMISSIONING .. oot e e et e e e e e aeas 33
7.1,  FILLING THE STEAM GENERATOR. ... ittutittttitttttttettnttttesstetsa sttt aststss sttt ettt sttt tstetan sttt esstssanastsneersneessns 34
7.2  COMMISSIONING THE INSTRUMENTATION AND CONTROL TECHNOLOGY (I&C) ..vvvvvveeeiiiiiiiiiieee e e eiiiiieeee e 35

B T N 1 =1 1Y) =N 36
A = 11N @ === 7Ny 1 36
7.5 COMMISSIONING REPORT ...citttttttueieeeseresstasessesssesssssaseeesstestssssseesseessssanteeeestesssssseesseressraeeesssesrrne. 37

3 Steam Generator 05.03.2015



A4 ARROV)S

8 OPERATION ..ottt ettt s ettt et e et e s e e e et e s e e e e e sesene e aeeas 39
8.1  AUTOMATIC / MANUAL MODE OF THE STEAM GENERATOR ...uvuutiieeiiiettttitieeeeesseetssssssessessssssnsesssssssssssnseeees 39
CONTINUOUS BLOW-DOWN CONTROL .11 ttuuiittteitnettneestseesustssesstsssssssssssnessntssteessstsntesttesetse . 41
RT3 T 1 T 41
BOTTOM BLOW-DOWN CONTROL ... euuuiittieitniietnettteesnstsnestsesssssssessnsssnessstesnsssstsststessetsseesttteesiese e 41
AUTOMATIC PUMP SWITCHING ..vuuiittniitueitniettnesttestuessasssaesstsssssssssssssssaneastseessssssessntsssesstsessneessteestneessneesnnes 41
SAMPLE COOLER (OPTIONAL) «..utttttttteessssuttsseeseessssansssssseseessaasssssssessessaamssssseseessesanssssssseeeessansssseeeeeessnmnnsssseeeeens 41
(g NI o 42
N Y 42
Y = Y27 N/ =T 44
MAX. CONDUCTIVITY (ONLY FOR 72-HOUR OPERATION WITHOUT PERMANENT SUPERVISION AND SAFED PSG 2
YLy L] Y= N e SRR 44
KEY SWITCH TO BYPASS THE SDIB ... ittt ettt e e et e e et e st e st e e b e s tb e e ab e e aa s sba e sanenes 44
8.2 ] [0 1151 1T/ N 45

9 INITIAL AND PERIODIC INSPECTIONS ...ooeii et e e 47
9.1 P RE S SURE VESSELS ..uituiittiittiettettteetta e st eset ettt eeaa e etaa e st ssa s s ab s eaa s sbasa st saa st ba s saasesbnsesbsseasssssnsstnssnas 47
9.2 NI 1 (o 1[0\ =10 1 N 47
9.3 1 T 210 T N 47

10 INSPECTION AND MAINTENANCE OF THE STEAM GENERATOR......ccccievvenenee. 48
10.1 24 OPERATING HOURS AFTER INITIAL COMMISSIONING ...cuuuiiiienieietieeeeetteeeesteessstaeeeeesseessssneesrsseeeensnaeeees 48
J10.2  REGULAR INSPECTIONS. .t . ttuiitttettaitttetttetsn sttt eestatssssssse st ssaaesttesasssatsststssasssssesntstsnesstseesneesrsersnneees 48
10.3 INFORMATION ON MAINTENANCE OF A STEAM GENERATOR ...uutiituiiitiittieitiieiiieiiessieesnssstnessteesnesssneessneenes 49

O R T R 7= o 1= - 49
O IR T = 1o 11 (ST = 1 =T G o [ 49
TR T T ot = LU ] o = LT o = S 50
O T S Ity ST o = 0 Y 51
10.5 MAINTENANCE SCHEDULE ...uuiiivutiiietieeeeetteeeeest e eesstaee e et e e e saaaeee e st eeeeta s esesaasee st eeeesasseessnnseeessnseerernneeres 52

11 LIST OF SPARE PARTS (RECOMMENDED) .....ccccuuiiiiiiiiieeeeeie e 53

12 TROUBLESHOOTING .. et et e e e e e e e e eans 54

13 DISMANTLING AND DISPOSAL oo 55
13.1 PREPARATIONS FOR DISMANTLING .. cttuittttiittettteesteestsstseesaassssaeestsssnssssesststssssssssesntstsneestseesnesssseessnreees 55
G T2 B 11 1Y 72 N 1 1L 55
G TS T B 111 = 1S T 55

14 TE CHNIC AL DA T A e e e e e e et e et e a e e aeans 56

15 REQUIREMENTS ON THE QUALITY OF BOILER FEED WATER AND BOILER

RN I = 57

S0 T (ST (ST BT = L (=T 57
301 [T gAY 7= 1 (=] 57

4 Steam Generator 05.03.2015



A4 2RROVIS

List of Figures

FIGURE 1. COMPONENTS OF THE STEAM GENERATOR (EXAMPLE) .....cccoviiiiiiiie e 25

FIG. 2: TRANSPORTATION WITH ROPES USING LIFTING LUGS ...t 28

FIGURE 3: TRANSPORTATION WITH LIFTING BEAM AND ROPE USING LIFTING LUGS - STEAM
GENERATOR WITH EXHAUST GAS BYPASS ..ot 29

5 Steam Generator 05.03.2015



A4 ARROV)S

List of Tables

TABLE 1:  OVERVIEW OF SECTIONS ... ..ottt e e 14

TABLE 2:  TEST SCHEDULE FOR STEAM GENERATOR ..ottt 51

TABLE 3: MAINTENANCE SCHEDULE FOR STEAM GENERATOR ......cccoiiiiiiiiiiiiiice e 52
05.03.2015

Steam Generator



