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The New VGB Sampling Systems Guideline
Basics

• A working group consisting of representatives of power plant operators, 
power plant manufactures and analyzer providers have set-up a new VGB 
standard VGB-S006-2012-DE “Probenahme und Überwachung von Wasser-
und Dampfkreisläufen“

• This presentation will summarize the content of this new guideline and will 
compare it to other national and international recommendations

• In it’s content the new guideline is unique as it contains in one document 
− information about requirements for analytical control of the water steam cycle, 
− the design and set-up of sampling systems, 
− location of sampling nozzles and their design, 
− materials recommendations for the various water and steam conditions 
− requirements for the analyzers
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The New VGB Sampling Systems Guideline

Minimum level of key instrumentation acc. to old VGB recommendations
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The New VGB Sampling Systems Guideline
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Minimum level of key instrumentation acc. to EPRI recommendations
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The New VGB Sampling Systems Guideline

Transverse Technologies - Sampling Systems - UL -04 Oct. 2012 - P 5

Minimum level of key instrumentation acc. to IAPWS recommendations



© ALSTOM 2012. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be 
relied on that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial circumstances. It is 
provided without liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without express written authority, 
is strictly prohibited. 

The New VGB Sampling Systems Guideline
Basics

The new VGB Guideline on Sampling Systems 
(VGB-S-006-00-2012-09) shall only be used in conjunction 
with the VGB Feedwater guideline (VGB-S-010-T-00-2011-12)

In the Feedwater Guideline
• information about the recommended sampling locations for 

various standard plant configurations is given
• the level of minimum key instrumentation, additional online 

analyzers and grab sampling for routine and extented analysis 
loops is recommended
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The New VGB Sampling Systems Guideline
Overview
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The new VGB guideline for Sampling Systems

• Gives information where to place the sampling nozzles in the system for 
various standard plant configurations and chemical operation modes

• Gives information about the minimum and optional requirements for a 
sampling panel

• Defines the minimum standard for the probes, transmitters and their 
performance data used for the various chemical parameters

• Gives recommendations for the material of sampling lines, dimensions 
and concepts even for temperatures above 575°C (>1060 F)

• Includes description of best practice for operation, maintenance and 
quality management
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The New VGB Sampling Systems Guideline
Sampling Location
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New VGB recommendations recommendations for Sampling Location
Classification recommended sampling locations acc. to VGB-S-010-T-00; 2011-12
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The New VGB Sampling Systems Guideline
Sampling Location
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New VGB recommendations recommendations for Sampling Location
Classification recommended sampling locations acc. to VGB-S-010-T-00; 2011-12
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The New VGB Sampling Systems Guideline
Key Instrumentation
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Minimum level of key instrumentation acc. to New VGB Guideline
Classification level of key instrumentation acc. to VGB-S-010-T-00; 2011-12
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The New VGB Sampling Systems Guideline
Key Instrumentation
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Minimum level of key instrumentation acc. to new VGB Guideline
Classification level of key instrumentation acc. to VGB-S-010-T-00; 2011-12
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The New VGB Sampling Systems Guideline
Key Instrumentation
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Recommeded additional instrumentation acc. to new VGB Guideline
Classification level of key instrumentation acc. to VGB-S-010-T-00; 2011-12
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The New VGB Sampling Systems Guideline
Sampling locations
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Recommended positioning of sampling nozzle at eco inlet
Feed water at economizer inlet

A sampling station at the economizer inlet is to be 
installed to control the compliance with defined 
parameters of standards and guidelines. These 
measurements are mostly used as check-point for 
witness of the guarantee / limit values at the boiler 
inlet. They also serve for supervision of the high 
pressure preheaters in terms of corrosion behaviour 
and - if available - to set-up a closed control loop for 
the fine conditioning that are located after the feed 
water pumps.
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The New VGB Sampling Systems Guideline
Sampling Location
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Recommended positioning of sampling nozzle in evaporator recirculation line
Boiler circulating water of through flow boilers

One-through boilers (Principle: Benson, Sulzer) do
not consist of „boiler water“ in the classical meaning.
However, a water steam mixture is formed
permanently (Sulzer) and at start up and/or light load
operation (Benson) at the evaporator outlet.
The water phase is removed by a separator (flask)
and depending on purity recycled via pumps to the
feed water located in front of eco or evaporator,
linked to the condensate system or discarded if the
quality is insufficient.
Therefore it is necessary to test and analyze also
this water.
It is recommended to use the drain flask as sampling
point. The parameters to be investigated for the two
maximal allowed concentrations of contents and the
optimal conditioning with chemicals are to take from
the appropriate guidelines [DIN-EN 12952-12 and
VGB-R 450 L].
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The New VGB Sampling Systems Guideline
Sampling pipelines
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In General: The material selection for the sampling pipelines and the 
recommended pipeline diameters and wall thicknesses shall be in 
accordance with the VGB-Standard VGB-S-170-R-41-2012
• For operation temperatures up to 400°C alloy X6CrNiMoTi17 12 2 acc. 

to EN 10088 is recommended
• For operation temperatures above 400°C alloy X8CrNiMoNb 16 16 

acc. to EN 10088 is recommended
• Operation temperatures above 575°C require:

• A cooling section made from the same material as the main 
pipeline

or
• Use of  alloy X6CrNiNbN 25 20 acc. To DMV310 or Alloy 617
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The New VGB Sampling Systems Guideline
Nozzle
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Design of the sampling nozzle
The preferred design of the sampling nozzle into the
main pipe is the weld-in design as shown here.
The penetration depth into the main pipe should
have 10 mm.
A beveling of the opening of the sampling nozzle
against the flow direction does not improve the
sample quality and is therefore not necessary.
The assembly of the sampling sensor on the tube
diameter can be aligned in vertical and horizontal
lines as well.
But for sampling sensors in horizontal tube lines 
limitations have to be considered (see below)
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The New VGB Sampling Systems Guideline
Sampling Panel
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Minimum equipment of sampling Panel acc. to VGB recommendations
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The New VGB Sampling Systems Guideline
Sampling Panel

Transverse Technologies - Sampling Systems - UL -04 Oct. 2012 - P 18

Minimum level of key instrumentation
Cooler station with 
blow out pipes and 
electronical 
temperature control 
with automated shut 
down for over-temp.
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The New VGB Sampling Systems Guideline
Analyzers
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Set up of degas conductivity meters following different priciples

Received measured data:
direct conductivity, conductivity after cation exchanger, conductivity after CO2 removal (Degasification-
conductivity) and pH value (calculated) and CO2 content (calculated)
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The New VGB Sampling Systems Guideline
Analyzers

Transverse Technologies - Sampling Systems - UL -04 Oct. 2012 - P 20

Minimum level of key instrumentation
Lab data for acid conductivity with thermal degasification

Set up:
Sample: carbonated, pH 9.8, 10 l/h; resin volume: 1 liter; degasser: 99.3 °C

Time / minutes

D
eg

as
ed

 c
at

io
ns

 c
on

du
ct

iv
ity

, c
at

io
n 

co
nd

uc
tiv

ity
/ μ

S/
cm



© ALSTOM 2012. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be 
relied on that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial circumstances. It is 
provided without liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without express written authority, 
is strictly prohibited. 

The New VGB Sampling Systems Guideline
Summary
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Outline

• A work group consisting of representatives of power plant operators, power 
plant manufactures and analyzer providers worked currently on the VGB 
standard VGB-S006-2012-DE “Probenahme und Überwachung von 
Wasser-und Dampfkreisläufen“

• Key aspects were:
- Positioning of sampling stations and recommended design
- Demands regarding functions and design of sampling control systems 
- Operation / maintenance of sampling stations

• The new standard is closely connected to the VGB feed water guideline
• This Standard is most likely available in the second half of 2012
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The New VGB Sampling Systems Guideline
The Working Group
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Contributors of the standard :

HYDRO-ENGINEERING
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