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Tasks of responsible committees

TC ,,Chemestry and Emission Control*

» Steering of WGs, TPs, R&D, ...
» Chemistry of the Water-Steam-Cycle regardin
» Cycling operation

» Co-combustion and new fuels

» Boiler chemistry on the flue gas side (slagging, fouling....)

« Technology of flue gas side

» Carbon Capture

WG ,Chemical Engineering & Analytics”
« Water supply and treatment regardin
« Analytical methods in power plant anal 4O in
» Certification and accreditation of laboratories

» Microbiology in cooling systems

* Chemical processes (FGD, WWT)

« Evaluation of new technological processes

» Assessment of the impact of legal requirements

* Influence on standardization

L DI T
5 VGB-Standard 506-00-2019-02-EN
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vgbe Standards for the chemical dosing and monitoring of water/
steam circuits

 VGB-S-042-00-2018-01-EN
Chemical Feeding and Feed Systems for

. . VGEB
Water/Steam Circuits V& SowERTten
e VGB-S-010-T-00;2011-12.EN ;GB ?tanda;d WEBStandard
. ampling and Chemical Feeding and
Feed Water, Boiler Water and Steam Physico-Chemical Foa Byloritlon.

Monitoring of Water -
siid Slsam Cyieles Water/Steam Circuits

Quality for Power Plants

1¢ edition 2018

First Edition 2012

* VGB-S-006-00-2012-09-EN

Sampling and Physico-Chemical Monitoring of S BT
# > 2 o
Water and Steam Cycles HEnpr o | [ETGR] oF

VGB-5-042-00-2018-01-EN
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VGEB

POWERTECH

VGB-Standard

Feed Water, Boiler Water
and Steam Quality for
Power Plants / Industrial
Plants

VGB-5-010-T-00;2011-12.EN

Third edition 2011
(formerly VGB-R 450 Le)

EEEEE
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Chemical Feeding and Feed Systems for Water/Steam Circuits V ".)G
(VGB-S-042-00-2018-01-EN)

Dosieranlage

Methods and systems for the chemical treatment
of make-up water, boiler feed water, steam and
condensate for the operation of water/steam
cycles

« Determination and design of feed points

« Design of delivery lines from the chemical feed
system to the feed point

« Chemical feed system

« Chemical transfer equipment for storage tanks
and feed vessels

« Accessories and protective equipment / EHS
requirements

 Requirements for internal treatment chemicals

8 vgbe’s standards to support flexible operation: Water Chemistry, Condition Monitoring vgbe energy e.V.



2
s and
objectives of
of VG
B-S
-010

T

£ /
/
\\\\\\\\\\\\W\\}&}\\})}l\}\ e il it
) P i nmum

\\\\\\\\\\\\\“\\\&\}}\\\&\}&\\ o ot

\ \\\\\\\\\\S\\\\\\X\\\\“\m i e
e




Feed Water, Boiler Water and Steam Quality for Power Plants

(VGB-S-010-T-00;2011-12.EN)

This VGB-Standard supports the

operator of water-steam cycles in power
plants and related branches in selecting

and judging suitable water regimes

« Recommendations for the complete
water-steam cycle for economically
sound and safe mode of operation

« flexibility by “action level”
philosophy

* requirements for feed water, boiler

water and steam of water-steam
cycles in once-through and drum
boilers and all pressure ranges

Osing; d for My
g

Plant-specific normal operating value \

Accepfable range

Operation in this range possibly increases

the long term risk of failure

tef

respactively.

4ilice b
) e{.a“se‘s hould be
éeﬁ“ﬂur key parameters in 2 to 8
wurs for warm and cold staris,
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Basically, operation within this range

increases the risk of failure.

the £ 9‘;{9 ‘?e excursion within a day.

Furti.r actions to minimise possible damage to

the plant should be taken

R Qf‘iﬂén to identify and rectify

Fire the boiler up. Check the steam
quality. At least action level 2 for all
key parameters in steam should be
reached before the turbine is

brought into service.

Chemisfry is out of control; operation is
connected with immediate risk of damage.

The unit should be shut down as soon as

possible using the normal shut-down

procedure, if one of the key parameters is
outside AL 3. For diagnostic paramefers see

2t0 AL 3.

The cause of excursion above AL3
must be identified and counter-
measures taken before the start-up

process is resumed.
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Feed Water, Boiler Water and Steam Quality for Power Plants vebhe

(VGB-S-010-T-00;2011-12.EN
-S-010-T-00: -12.EN)
Action level control system
. Action level Characteristics Action during operation Action during start-up
« system to avoid the shut-down or range
. . N Plant-specific normal operating value Supervision of key parameters
req uiremen t as I on g as t h ere i|s an y Nto AL 1 Acceptable range The supervision should be extended to
. . . . diagnostic parameters in order to identify
realistic chance to eliminate the possibilties to go back to the N-range
AL 1
source Of tro u b I e AL 1toAL 2 Operation in this range possibly increases Measures should be taken to identify and rectify | The action level 1 should be
the long term risk of failure the cause of the excursion within a week. reached for key parameters in 2 to 8
R . Further actions to minimise possible damage to | hours for warm and cold starts,
« action levels AL1 to AL3 are defined the plant should be taken respectively.
. . AL 2
as C O m m O n I | m | ts to S eC u re a S afe ALZ2to AL 3 Basically, operation within this range Measures should be taken to identify and rectify | Fire the boiler up. Check the steam
. increases the risk of failure. the cause of the excursion within a day. guality. At least actfion level 2 for all
O p e r at | O n Of t h e p I an tS Further actions to minimise possible damage to | key parameters in steam should be
the plant should be taken reached before the turbine is
. . brought into service.
« if the N-range is adhered to, only AL
.. . Outside AL 3 Chemistry is out of confrol, operation is The unit should be shut down as soon as The cause of excursion above AL3
S U p e rVI S I O n Of th e C h e m I St ry by connected with immediate risk of damage. possible using the normal shut-down must be identified and counter-
procedure, if one of the key parameters is measures taken before the start-up
m ean S Of t h e k ey p al" am et el'S aﬂ d th e outside AL 3. For diagnostic parameters see AL | process is resumed.
. 2to AL 3.
routine extent of laboratory analyses
IS necessary.
[ S T

11 vgbe’s standards to support flexible operation: Water Chemistry, Condition Monitoring vgbe energy e.V.



Feed Water, Boiler Water and Steam Quality for Power Plants vebhe

(VGB-S-010-T-00;2011-12.EN)
FEED WATER and Attemperator Spray Water

Example: Requirements on feed water for drum . AR T
. AL 2 8.0 8.4
b Ol | ers. Conductivity Slem :L : = " — 1
. . g:;;li):]\ga?lid for ammonia g AL 1 4.3 1.1
« Drum Boilers with a copper free condensate/ o 01
Acid Conductivity uSicm | N - g
feed water SyStem AL 1 0207 0.15
AL 2 0.50 020"
« The key parameters to be monitored for the feed Grygen ©3 v [N 7 o
AL 1 100 100
water are: - Az 220 z;o
° CondUCtiVity / pH Siea (S0 ot :u 20 20
. o AL 2 50 50
* Acid Conductivity o e E ;
- Oxygen A » 2
AL3 _ _
° Slllca Sodium (Na) palkg :L : - -
* Iron As - B
) Organics see chapter 7.10
° SOd I u m N' :::;r:‘::yl_ﬁz::.lamd plant-spacifically, see Chapter §

AL 1 (2, 3)  Action Level
™ Once AL 2 Is reached, stop oxygen dosing and change to AVT. The higher the acid
conductivity is, the lower must the oxygen content of the feed water be in order to
minimisa the corrasion risk.

' The pH value of the feed water must be controlled such that the pH valus according to
Table 9 is achieved for the boiler water of the lowest pressure stage.

To estimate the pH value of the feed water see Chapter 5.3.1.4

A higher value up to AL 2 may be acceptable if the increase of acid conductivity can be
attributed to carbon dioxide
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Feed Water, Boiler Water and Steam Quality for Power Plants vebhe
(VGB-S-010-T-00;2011-12.EN)

Conditioning is carried out to protect against tube wall
corrosion and has an influence on the
formation of the protective layer / the
structural composition of the protective layer. e ,
The protective layer minimises the attack on : : &3 oicii g
the base material ‘ : ; e

Schikorr-Reaction (simplified):
3Fe + 4H,0 >200°C  Fe O, + 4H,
(Magnetit)

L - X

embeddiné compound

Example of the construction of a magnetite protective layer

13 vgbe’s standards to support flexible operation: Water Chemistry, Condition Monitoring vgbe energy e.V.



Feed Water, Boiler Water and Steam Quality for Power Plants vcbhe
(VGB-S-010-T-00;2011-12.EN)

Examples of damage and malfunctions due to inadequate water chemistry monitoring

embedding compound

tube wall

Turbine silicification Hardness deposition Pitting corrosion

14 vgbe’s standards to support flexible operation: Water Chemistry, Condition Monitoring vgbe energy e.V.



Feed Water, Boiler Water and Steam Quality for Power Plants VC ".)C
(VGB-S-010-T-00;2011-12.EN)

Examples of damage and malfunctions due to inadequate water chemistry monitoring

~ tube wall

Magnetite

embedding compound

Erosion corrosion Hydrogen embrittlement Stress corrosion cracking

15 vgbe’s standards to support flexible operation: Water Chemistry, Condition Monitoring vgbe energy e.V.
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Sampling and Physico-Chemical Monitoring of Water and Steam Vv ".)G
Cycles (VGB-006-00-2012-09-EN) 8

This standard is aimed at specifying and
explaining methods and measuring equipment for
analysing make-up water, feed water, boiler water,
steam, and condensate during continuous
monitoring of water/steam cycles.

« determination and design of sampling points

Water samples

- = installation recommended

« design of sampling line from the sampling point
to the sampling device/equipment

Non-representative

sampling point
Water

« sample conditioning gl

e accessories and protective equipment Water i

Representative
sampling point

* measuring instruments

« processing of measured values and plausibility
check

Probe protruding at least 10 mm
from the process pipe inner wall

17 vgbe’s standards to support flexible operation: Water Chemistry, Condition Monitoring vgbe energy e.V.




Sampling and Physico-Chemical Monitoring of Water and Steam vcbhe
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Cycles (VGB-006-00-2012-09-EN)

* Only a correctly executed sampling can provide
atrue measurement value

« Examples of sampling systems

optimal versus reality

18 vgbe’s standards to support flexible operation: Water Chemistry, Condition Monitoring vgbe energy e.V.
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