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Field Methods for Extraction and Analysis
of Soluble Salts on Steel and Other Nonporous Substrates

1. Scope

1.1 This Guide describes the most commonly used field
methods for the extraction and analysis of soluble salts on
steel and other nonporous substrates. Laboratory methods are
only included for situations where more complete salt extrac-
tions are desired through rigorous laboratory retrieval and
analysis protocols.

2. Description and Use

2.1 INTRODUCTION: Coatings applied on surfaces
contaminated with soluble salts exceeding a certain
concentration exhibit diminished performance. Likewise,
self-passivating metals (not intended for coating such as stain-
less steel, aluminum and copper) can be compromised from
elevated concentrations of residual soluble salts in corrosive
environments. Soluble salt testing involves two basic steps:
1) extraction of salts from the surface into a solution and 2)
the analysis of the solution. This Guide is intended to assist
the user in selecting specific procedures for extracting and
performing qualitative and/or quantitative soluble salts from
steel and nonporous surfaces. It includes field methods for
measuring total conductivity (fully automated or multi-step) and
specific ions. It also offers guidance for destructive laboratory
soluble salt extraction and testing. An overview of available
field and laboratory techniques, methods of salt extraction and
surface concentration calculations are provided in Tables 1
and 2 respectively. A discussion and sources on the efficiency
of salt removal (also called extraction) from the metal surfaces
of interest are provided in Appendix C.

2.1.1 Abbreviations:

CcI chloride ion

cm? cubic centimeters
cm? square centimeters
Fe+? ferrous ion

uS microSiemens

uS/cm  microSiemens per centimeter
mg milligram

mi milliliter

ppm parts per million

2.2 SALT EXTRACTION SOLUTIONS

All of the reagents used to extract salts from metal surfaces
in this document fall into two categories: reagent water and
proprietary aqueous solutions. They will be designated herein
as reagent water or proprietary extraction solution.

2.2.1 Reagent Water: Reagent water used for salt extrac-
tion should have a maximum conductivity of 5 yS/cm. Distilled
water may be purchased at grocery stores but verification of
the conductivity is recommended. Alternatively, a portable
demineralizer may be used to make reagent water on site.
Pour tap water into the plastic bottle, attach the demineralizer
cartridge in the direction indicated, invert, and squeeze out
the desired amount of water (for many of the tests described
below, at least 25 ml will be required). The cartridge can be
used until the blue color turns brown, as indicated on the side
of the cartridge. Once this occurs, replace the cartridge. Each
cartridge should deionize approximately 3000 ml of water.

2.2.2 Proprietary Solutions: Proprietary extraction solu-
tions may be included with some commercial test kits. These
solutions should only be used for the soluble salts described
in the kit instructions. Proprietary solutions are not suitable for
measuring conductivity of extracted solutions.

3. Referenced Standards

The standards listed below are updated on a periodic
basis. The user of this guide should consult the most recent
revision.

3.1 SSPC STANDARDS AND JOINT STANDARDS:

SP 5/NACE No. 1 White Metal Blast Cleaning

3.2 ASTM INTERNATIONAL STANDARDS'

ASTM D4327 Standard Test Method for Anions in
Water by Chemically Suppressed lon
Chromatography

ASTM D512 Standard Test Methods for Chloride lon
In Water

NaC| Sodium Ch|0ride " ASTM International, 100 Barr Harbor Drive, West Conshol epn, P 428-2959. F
) . referenced ASTM standards, visit the ASTM website, <htt
NO,* nitrate ion ASTM Customer Service at <service@astm or_> -¢' Annual Book of ASTM Standards
8 I inf ti fer to the standard’s D i j
804.2 sulfate ion volume information, refer to the standard’s Doucuncnt senmafy)pgae g AT Wg Hub
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3.2 INTERNATIONAL

ORGANIZATION FOR

STANDARDIZATION (ISO) STANDARDS:?

surfaces prepared for painting—lon
detection tube method (ISO 8502-5)

Part 6 Extraction of soluble contaminants

ISO 8502 Preparation of steel substrates before for analysis—The Bresle method (ISO
application of paints and related 8502-6)

products — Tests for the assessment Part 9 Field method for conductometric deter-

of surface cleanliness— mination of water-soluble salts (ISO
Part 2 Laboratory determination of chloride on 8502-9)

cleaned surfaces (ISO 8502-2) Part 12  Field method for the titrimetric deter-

Part 5 Measurement of chloride on steel mination of water-soluble ferrous ions

(1SO 8502-12)

2 International Organization for Standardization (ISO), Case Postale 56, Geneva CH-1211,
Switzerland. ISO standards may be obtained through the American National Standards
Institute, 1819 L Street, NW, Suite 600, Washington, DC 20036 (www.ansi.org).

TABLE 1
OVERVIEW OF FIELD METHODS FOR RETRIEVAL AND ANALYSIS OF SOLUBLE SALTS
FROM STEEL AND OTHER NONPOROUS SURFACES

Surface Sampling via

Methodology (see Extraction Medium Calculating Surface
section number for (Applicable SO Analysis of Extracted Sample Concentrations of lons (also
more detail) PP refer to Appendix A or B)

Standard)

4. Field Methods Measuring Conductivity

4.1 Fully Automated Conductivity Measurement Techniques

Employs Reagent Water

for Extraction Reported as conductivity yS/cm
mg/m? (ISO 8502-9)

mg/m? as NaCl (IMO PSPC)

4.1.1 Soluble Salt
Meter

Manufacturer Calibration Integrated Conductivity Sensor

Magnetic Surface
Attachment

Employs Reagent Water

for Extraction Reported as conductivity yS/cm
mg/m? (ISO 8502-9)

ug/cm? as chlorides

4.1.2 Surface

ini Manufacturer Calibration
Salinity Meter anufacturer Calibratio

Integrated Conductivity Sensor

Magnetic Surface
Attachment

Employs Reagent Water
for Extraction

Manufacturer
Calibration. User
accuracy check
provided.

Reported as conductivity pS/cm
mg/m? (ISO 8502-9)
ug/cm? total salts per ISO 8502-9

4.1.3 Continuous
Flow Extraction
Fiber Strip

Integrated Conductivity Sensor

No-Residue Tape
Surface Attachment

4.2 Multi Step Conductivity Measurement Techniques

Employs Reagent Water
for Extraction (ISO
8502-2, Sections 5 and
6)

4.2.1 Surface
Swab or Wash

Conductivity reported as pyS/cm

Probe-Type Conductivity Meter (ISO 8502-9).

4.2.2 Adhesively
Bonded Latex

Employs Reagent Water

for Extraction (ISO Probe-Type Conductivity Meter

Conductivity reported as pyS/cm

| 2-9).
Patch or Cell 8502-6) (1SO 8502-9)
4.2.3 Saturated
Special Filter
PZper With Employs Reagent Water | Concentric Ring Conductivity Conductivity reported as pg/cm?,

for Extraction Meter mg/cm?, uS/cm, ppm, % salinity.

R ocuments
““—Document Sharing Hub

Concentric Ring
Conductivity Meter
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TABLE 1

OVERVIEW OF FIELD METHODS FOR RETRIEVAL AND ANALYSIS OF SOLUBLE SALTS

FROM STEEL AND OTHER NONPOROUS SURFACES

Methodology (see
section number for
more detail)

Surface Sampling via
Extraction Medium
(Applicable ISO
Standard)

Analysis of Extracted Sample

Calculating Surface
Concentrations of lons (also
refer to Appendix A or B)

5. Field Methods Measuring Specific lons

5.1 Fully Automated Methods
No automated or single-step specific-ion extraction/analyses are currently available.

5.2 Multi-Step lon-Specific Methods

5.2.1 Chloride lon
Paper Strip Test of
Swab/Wash or
Latex Patch/Cell
Extracts

Employs Reagent Water
for Extraction

Swab: ISO 8502-2,
Sections 5 and 6)
(Latex Patch/Cell: ISO
8502-6)

Commercially Available Kit.
Convert “QuanTab Units” to ppm
per manufacture instructions.
Convert solution concentration as
ppm to surface concentration
(ug/cm?) per Appendix A.

Calculation of surface CI'' from
swab as pg/cm? (Cl'as ppm x
quantity of water used in ml) +
area sampled in cm?

5.2.2 Chloride lon
Detection Tube
Test of Swab/
Wash or Latex
Patch/Cell
Extracts

Employs Reagent Water
for Extraction

Swab: ISO 8502-2,
Sections 5 and 6)

(Latex Patch/Cell: ISO
8502-6)

Commercially Available Kit.
Convert solution concentration as
PPM to surface concentration
(ug/cm?) per Appendix A.

Calculation of surface CI' from
swab as pg/cm?: (Cl' as ppm x
quantity of water used in ml) +
area sampled in cm?

5.2.3 Ferrous lon
Paper Strip Test of
Swab/Wash or
Latex Patch/Cell
Extracts

Employs Reagent Water
for Extraction

(Swab: ISO 8502-2,
Sections 5 and 6)

(Latex Patch/Cell: ISO
8502-6)

Commercially Available Kits.
Ferrous solution concentration is
measured visually. Color
comparison to charts on ferrous
ion strip bottle (units in ppm or
(ug/cm?). Convert solution
concentration as ppm to surface
concentration (ug/cm?) per
Appendix A.

Fe*? from swab as pyg/cm?:
(ppm x ml of water) + area
sampled in cm?

5.2.4 Field Drop
Titration for
Chloride of Swab/
Wash or Latex
Patch/Cell
Extracts

Employs Reagent Water
for Extraction

(Swab: I1SO 8502-2,
Sections 5 and 6)

(Latex Patch/Cell: ISO
8502-6)

Commercially Available Test Kit
used to analyze aqueous
extracted solutions. Chloride ion
concentration is determined by
“drop titration.”

CI' concentration is calculated as
follows:

Convert number of drops to cause
color change from surface area
tested to determine concentration
of chloride as pg/cm?

5.2.5 Latex Sleeve

Proprietary Extraction

Single ion or multi-ion
prepackaged commercial kits are

Methodology Solution available
Calculation of Surface CI'' same
as pg/cm?
5.25.1 Sl Chloride lon Detection Tube. . .
eeve Proprietary Extraction (CI" as ppm 10 ml Proprietary
Extract for Solution Extraction Solution with sleeve.
Chloride Only Units reported in ppm. Area sampled of 10 cm? yields 1:1
equivalence to u@fowm en

8502-F)

Document Shar

Copyright The Society for Protective Coatings
Provided by IHS Markit under license with SSPC

No reproduction or networking permitted without license from IHS

Full document details: SSPC GUIDE 15 2013

3.|censee:/‘ User=,
Not for Resale,

ts
ng Hub


http://www.avadocuments.com/doc/sspc-guide-15-2013
http://www.avadocuments.com/doc/sspc-guide-15-2013

SSPC-Guide 15
August 21, 2013

OVERVIEW OF FIELD METHODS FOR RETRIEVAL AND ANALYSIS OF SOLUBLE SALTS
FROM STEEL AND OTHER NONPOROUS SURFACES

TABLE 1

Surface Sampling via

Extract for
Chloride, Nitrate,
and Sulfate (CNS)

Methodology (see - : Calculating Surface
. Extraction Medium . .
section number for - Analysis of Extracted Sample Concentrations of lons (also
more detail) (Applicable ISO refer to Appendix A or B)
Standard)
L Calculation of Surface Fe*? same
Ferrous lon Test Strip immersed as pglem?
5.2.5.2 Sleeve Proprietary Extraction in sleeve solution to develop " ] .
Extract for Ferrous Soll?tion y color. Color comparison to chart (Fe** as ppm; 10 mi proprietary
lon on ferrous test strip bottle. Units extraction solution with :,Igeve.
reported in ppm. Areg sampled of 10 cm? yields 1:1
equivalence to pg/cm?)
Nitrate Test Strip immersed in
slele\r/e sr(;Iutlgn tr? td evr? Iitp cr(])lor. Calculation of Surface NO, "' same
5.2.5.3 Sleeve color comparison to chart o as pg/cm?

Proprietary Extraction
Solution

nitrate test strip bottle.*
(NO, " as ppm; 10 ml proprietary
extraction solution with sleeve.
Area sampled of 10 cm? yields 1:1
equivalence to pug/cm?)

Units reported in ppm.

*See 5.2.5.1 for summary of analysis
procedure for chloride and 5.2.5.4 for
summary of analysis procedure for
sulfate.

5.2.5.4 Sleeve
Extract for Sulfate

Proprietary Extraction
Solution

Calculation of Surface SO,* same

2
Sulfate Analysis by Colorimetric as pg/cm

Methods.
Concentration reported in ppm.

(80,2 as ppm; 10 ml proprietary
extraction solution with sleeve.
Area sampled of 10 cm? yields 1:1
equivalence to pug/cm?)

5.2.6 Field
Detection Sulfate
lon

Employs Reagent Water
for Extraction

( Swab: ISO 8502-2,
Sections 5 and 6)
(Latex Patch/Cell: ISO
8502-6)

Calculation of Surface SO,* same

2
Sulfate Analysis by Optical as pglcm

Comparative Method. S0O,?as ppm to surface

concentration (ug/cm?2) per
Appendix A [or: ISO 8502-11,
Sections 6 and 7]

Concentration reported in ppm

5.2.7 Qualitative
Field Detection of
Ferrous lons

Blotting paper is treated with
potassium ferricyanide solutions
and wetted with reagent water. On
contact with ferrous ions, the
paper shows blue spots.

Not a quantitative technique.
(ISO 8502-12)

3.3 NACE INTERNATIONAL STANDARD?

NACE SP0508-2010 Methods of Validating Equivalence
to 1ISO 8502-9 on Measurement of the

Levels of Soluble Salts

4. Field Methods Measuring Total Soluble Salts by

Conductivity

4.1 Fully Automated Conductivity Measurement Tech-
niques: Recent innovations in salinity testing devices have

2 NACE International, 1440 South Creek, Houston, TX 77084. NACE standards are available

online at <http://www.nace.org>.
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resulted in direct, real-time automated integrated systems that
comply with ISO 8502-9. These devices are alternatives to
patch cells and measure solution salinity from conductance. All
of these devices attach to metal surfaces (magnetically or with
non-residue tape). A fixed volume of pure extraction water is
automatically dispensed and agitated against the metal surface
to remove (extract or retrieve) soluble salts and conductance
measurements are taken in real-time. The devices process
conductance data to generate surface concentration and
store data and results internally. The commercially available
devices are summarized in Table 1, Sections 4.1.1 Soluble Salt

Meter; 4.1.2 Surface Salinity Meter; and 4.680&t'ﬂlpﬁélms
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Extraction Fiber Strip. Additional product-specific information is
available in each manufacturer’s website (refer to Appendix D).

Note: As of May 2013, NAVSEA Standard ltem 009-32
FY 12 (Change 1)* requirement for solution conductivity for
a Bresle Patch is V/A = 3 ml/1,250 mm?. If NAVSEA compli-
ance is required, the reader must verify that the automated
unit being employed calculates surface salt concentrations
as specified by the version of NAVSEA Standard Item 009-32
invoked by the construction contract.

4.1.1 Soluble Salt Meter

4.1.1.1 Overview of the method: The soluble salt meter®
is a hand-held device that is fully automated to perform both
sample extraction and analysis. The device comes with a self-
contained fluid dispenser that delivers accurate pre-measured
volumes of reagent water for soluble salt measurements
and post-measurement flushing. The device includes inter-
changeable silicone-rubber lined magnetic heads of different
curvatures, and provides on-screen instructions for use. The
meter includes an interface for connection to external periph-
eral equipment. Soluble salt is measured as conductance
(0-100 pS/ecm) or mg/m2. Additional specifications are available
on manufacturer’s website.

4.1.1.2 Extraction and Testing Protocol

Step 1. Attach the meter to test surface (if not magnetic,
press unit against surface during testing).

Step 2. Inject reagent water into measurement chamber
with one press of the dose bottle.

Step 3. Meter automatically agitates solution.

Step 4. Meter automatically takes readings (displays
reading on LCD screen and stores values
electronically).

Step 5. Meter indicates completion of test cycle.

Step 6. Wipe remaining reagent water from surface after
removing SSM and flush meter by turning over
and injecting water from dose bottle.

Unit is calibrated by the manufacturer.

4.1.1.3 Automatic Calculations reported as:
conductivity yS/cm

mg/m2 (ISO 8502-9)

mg/m?2 as NaCl (IMO PSPC)%”

4.1.2 Surface Salinity Meter

4.1.2.1 Overview of the method: The surface salinity
meter® (SSM-21P®), is another hand-held device that is fully

4 NAVSEA Standard ltem 009-32, “Cleaning and Painting Requirements” is available as a
.pdf from the National Surface Treatment Center website <http://www.nstcenter.biz>.

5 The SSM Model RPCT-07-001®, manufactured by HEDON Equipment [see Appendix D]
is the only meter meeting requirements of Section 4.1.1.1 known to the committee at this
time. If you are aware of alternate manufacturers, please provide this information to SSPC
Standards Development staff.

5 The results of converting conductivity to any level of chloride, even under laboratory
controls, have been found to be of questionable accuracy.

7 IMO PSPC refers to the Performance Standard for Protective Coatings developed by the
International Maritime Organization, International Maritime Organization 4, Albert Embank-
ment, London SE1 7SR United Kingdom. A list of distributors of IMO publications is
available at <http://www.imo.org>
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automated to perform both sample extraction and analysis.
Surface salinity (mg/m?) can be directly read in four formats:
soluble salt in IMO PSPC and normal modes; sodium chloride
concentration, and conductivity of solution. The measuring cell
is magnetically or manually held against steel or metal surface
to be tested. The cell measurement area is 1,250 mm?. Pure
(reagent) water (10 ml) is injected into the measurement cell
using a plastic disposal syringe. The solution is agitated and
the salinity measurement is automatically calculated, reported,
and stored. The meter includes an interface for connection to
external peripheral equipment. Additional specifications are
available on the manufacturer’s website (Appendix D).

4.1.2.2 Sample Extraction and Testing Protocol

Step 1. Attach measurement cell onto the steel surface

Step 2. Inject 10 ml of reagent water using the plastic
syringe and press the start key on the meter

Step 3. Press the solution stirrer button

Step 4. Measurement result is displayed on the meter
and also stored in the meter’s internal data
logger

Step 5. Wipe off water from test area and flush measure-
ment cell with additional water

Unit is calibrated by the manufacturer.

4.1.2.3 Automatic Calculations reported as:
conductivity pS/cm

mg/m? (ISO 8502-9)

uyg/cm? as chlorides®

4.1.3 Continuous Flow Extraction Fiber Strip

4.1.3.1 Overview of the method: This method® requires
use of a pre-measured solvent ampoule that is attached to
a disposable sensor, and a reusable meter to analyze the
extracted solution. Surface soluble salts are extracted by the
flow of solvent across an engineered fiber in the sensor. The
extracted salt solution is collected in the sensor’s reservoir.
A pair of electrodes extends out of the body of the sensor.
When these electrodes are placed in the accompanying
meter, a direct reading of electrical conductivity proportional to
concentration of soluble salt ion is displayed on the meter. This
measurement process does not require any manual manipula-
tion. The contact area of the unit is approximately 1.5 cm x 2.0
cm and does not seal to the test surface. The method permits
evaluation of curved, irregular, and highly constrained test
areas. Many units can be used in series for higher sampling
coverage.

4.1.3.2 Sample Extraction and Testing Protocol

Step 1. Squeeze the neck of the pre-measured ampoule
containing solvent to break the seal, and push
onto the sensor neck.

Step 2. Affix the disposable sensor to the surface under
test using standard non-residue painter’s tape.

¢ The SaltSmart® meter model 2000 manufact: rc 4 by L ‘uisvillg)gogu[m%ﬂts
D] is the only meter meeting requirements of “eci o4 3.1 wn to the commi at this
time. If you are aware of alternate manufacturers, please pro%ﬁyim%ﬂgmg H Ub
Standards Development staff.

5.|censee:/‘ User=,
Not for Resale,

8 The Surface Salinity Meter (SSM-21P®) manufactured by DKK-TOA Corporation [see
Appendix D] is the only meter meeting requirements of Section 4.1.2.1 known to the
committee at this time. If you are aware of alternate manufacturers, please provide this
Copyright The Somefmgnr E‘r%%é%ﬁv?&ﬁﬁ’qgssm”dards Development staff
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Make sure the sensor test pad is in full contact
with the surface under test. If in an overhead
orientation, also apply tape to hold the ampoule
to the surface just to provide additional support
due to the weight of the solvent. Only a small
amount of fluid from the ampoule is required for
the test to complete, so fluid will still remain in the
ampoule and it should not be emptied.

Step 3. Wait 6 to 8 minutes for the extraction process to
complete.

Step 4. Remove the sensor with ampoule attached and
place the exposed electrode end in the special
purpose meter. The meter will provide readings
in user-selectable units.

Step 5. Dispose of each ampoule and sensor after use.

Each unit is calibrated at the time of manufacture. A field
method for validating accuracy is provided.

4.1.3.3 Automatic Calculations reported as:
conductivity yS/cm

mg/m? (ISO 8502-9)

pg/cm? total salt per ISO 8502-9¢

4.1.4 Advantages of Fully Automated Conductivity
Measurement Techniques

1. Some sensors will attach magnetically to some
metals.

2. Methods are real-time and the display on the meter
guides the user through the complete procedure.

3. All critical steps are automated and pre-measured,
therefore less subject to operator error.

4. Reduced setup, salt extraction from surface, and data
reduction time.

5. Testing can be performed on vertical, horizontal, and
overhead surfaces.

6. Digital output and electronic recording capability.

8. Reduction in consumables and no hazardous mate-
rials (such as syringe needles) required.

9. Readings may be recorded.

10. Sensor test areas are standardized and cannot be
manipulated by the user.

4.1.5 Limitations of the Fully Automated Conductivity
Measurement Techniques

1.  Some meters may not conform to curved and irreg-
ular surfaces. Manufacturers may provide curved
heads to accommodate for this situation.

2. Some sensors will not adhere to a surface that is not
magnetic. Units can be held in place manually.

3. The instrument measures conductivity of total soluble
salts rather than a specific ion such as chloride or
nitrate.

4. Fully automated conductivity measurement tech-
niques must be purchased as systems and are not
interchangeable.

4.2 Multi-Step Conductivity Measurement Tech-
niques: The multi-step conductivity measurement techniques
are traditional field methods for salt extraction and testing
from a predetermined surface area. These manual extraction
methods include: reagent water wetted-swabs, adhesively
bonded surface patch or cells, or wetted special-filter paper.
The techniques may or may not require mechanical agitation
or rubbing of the surface to enhance the dissolution/extraction
of the salt into the reagent water. Conductivity measure-
ments are manual. Conductance meters are of two types:
(1) Probe-type conductivity meter reporting data as pyS/cm
(per 1ISO 8502-9) or (2) a concentric ring conductivity meter'®
reporting data as pg/cm?, mg/cm?, uS/cm, ppm, and percent
salinity. The commercially available devices are summarized
in Table 1 Sections 4.2.1 Surface Swab or Wash; 4.2.2 Adhe-
sively Bonded Latex Patch or Cell; and 4.2.3 Saturated Special
Filter Paper Conductivity Meter. Additional product-specific
information is available on each manufacturer’s website (refer
to Appendix D).

4.21 Surface Swab or Wash with Probe-Type
Conductivity Meter Technique

4.2.1.1 Overview of the method: A low-conductivity fluid
such as reagent water is used to extract salts from a steel or
non-porous surface. The method requires that the operator
wear chloride-free latex gloves to prevent cross-contamination
of the test surface. The method requires a ruler or template,
markers, clean beakers, tweezers, and reagent water. The
method is simple to perform but labor-intensive. ISO 8502-2
also provides a test procedure for determination of chloride on
cleaned surfaces using a swabbing procedure.

4.2.1.2 Extraction and Testing Protocol

Step 1. Measure and draw a template over a known area
on the surface to be tested (e.g., 15cm x 15 cm,
or 225 cm?).

Step 2. Pour a measured volume of reagent water into
a plastic beaker (e.g., 22.5 ml). Water may be
purchased or demineralized on site.

Step 3. Dampen a sterile cotton ball in the beaker of water
and thoroughly swab the interior of the template
area. Be certain to use tweezers or a chloride-
free latex glove. Avoid drips, especially from
vertical surfaces.

Step 4. Swirl the cotton ball in the beaker of water, then
wring the cotton against beaker wall to completely
remove all of the reagent water (which contains
the extracted soluble salts).

Step 5. Repeat the swabbing and rinsing procedure four
more times. Use a new cotton ball each time.

Step 6. Dry the area using a clean cotton ball. Place all
cotton balls in beaker.

Step 7. Stir the cotton balls in the water for 2 minutes, then
wring all and measure the final water volume.

© The Elcometer Model 130 Salt Contamination Meter ® mat ctyred b eter, Inc,
[see Appendix D] is the only concentric ring canductivity mef] ts

this time. If you are aware of alternate man fa tu cre. please provide this information to

SSPC Standards Development staff. DOCU ment Sha ri n g H Ub
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