Pure Water and Process Analytics

Specifically designed for the Power Industry



Mettler-Toledo Thornton
Committed to the Power Industry

Our fundamental innovations in high purity water measurements since 1964 have
brought significant progress into the power industry. Thornton developed the robust coax-
ial conductivity sensor which completely replaced the traditional fragile glass/platinum
cells for process use. Thornton also pioneered microprocessor-based conductivity/resis-
tivity instrumentation with computed ultrapure water temperature compensation for the
semiconductor industry, paving the way for similar capabilities in power applications.

In 2001, Thornton joined the Mefiler-Toledo Process Analytics group and gained world-class fechnology for pH,
ORP, and dissolved oxygen. We have grown fo become the major supplier of instrumentation for makeup water
treatment systems in the U. S. and many other countries. These include both conventional and mobile trailer treat-
ment systems. Thornton now provides fop performance in measuring cycle chemistry and stafor cooling parame-
ters around the world. Capabilities have expanded further to include instrumentation for cooling towers, scrubbers
and wastewater monitoring and control.

Mettler-Toledo Thornton Industry Participation
We have extensive expertise in power applications, sharing information through participation in organizations,
conferences and publications. Mettler-Toledo Thornfon supports its staff members' participation in:

e Ultrapure Water Conferences

e Electric Utility Chemistry Workshops

e Southwest Chemistry Workshops

¢ Energy Generation Conferences

e International Water Conferences

e Scienfech Chemistry Instrumentation Seminars

¢ EPRI, VGB, IAPWS, Eskom Conferences

e Power Company and A&E Training Seminars

e ASTM D19 Water Committee

¢ ASME Power Cycle Performance Test Code Committee

Use of Thornton instrumentation assures you the best available technology fo meet cycle chemistry guidelines
and turbine manufacturers' warranty requirements. Capabilities such as much higher accuracy cation (acid) con-
ductivity temperature compensation and high performance pH and dissolved oxygen equipment can make the
critical difference when questions of compliance arise. High-level support at startup and continuing during opera-
tion assures a fully functioning installation, meeting the long-ferm needs for which it was designed.



Capabilities to meet the specific needs
of Power/Steam Generation
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Instrumentation Designed for
Exacting Indusiry Requirements

Thornton 770MAX

A single 770MAX Multiparameter Analyzer/Transmitfer can simultaneously
measure display, alarm and provide outputs for cycle chemistry parameters of:

e Specific Conductivity

¢ Cation (acid) Conductivity

¢ Calculated pH (from above measurements)

e pH (direct electrode)

¢ Dissolved Oxygen or ORP

e Sample Temperature

¢ Sample Flowrate

¢ or any other combination using four analytical sensors plus flowrate

A four-line, multi-page display includes custom labeling of each measurement for easy identification. Options for
up to four relays, eight analog outputs, RS232 and Profibus provide ready access fo measurement data.

The 770MAX is also widely used in make-up water treatment systems where it conveniently integrates the diverse
measurement signals, including tofal organic carbon (TOC)*. The 770MAX uses Smart Sensors that have identifi-
cation and calibrafion information stored in integral non-volatile memory. This information is transferred directly to
the instrument as soon as they are plugged in, for error-free startup, operation and diagnostics.

* See page 5 for details.

Thornton M300 Series

Thornton’s M300 Series instruments provide two channel
measurement of conductivity, pH, ORP and dissolved
oxygen in any combination, plus femperature. They use
precisely calibrated sensors with traceable calibration
data on the sensor labels and certificates. Calibration and
temperature compensation accuracy far exceed other
instrumentation capabilities.

The M300 system provides outstanding performance for
cycle chemistry, stator cooling, makeup water freatment,
scrubber, cooling tower and wastewater measurements.



Mix & Match Sensors
Offer Accurafe, Reliable Options

Thornton’s acknowledged expertise in conductivity and total organic carbon is complemented by the vast
capabilities of Mettler-Toledo Process Analytics for pH, ORP and dissolved oxygen. Together we provide
long-lived, highly reliable sensors for the key parameters measured in cycle chemistry, stator cooling,
makeup water treatment, cooling towers, scrubbers and wastewater treatment.

Conductivity

Thornton has optimized process conductivity measurement beginning with individually calibrated and certified sen-
sor cell constants and femperature elements, fraceable fo ASTM and NIST standards in our ISO9001 -certified factory.
For the critical cation conductivity measurement as well as specific conductivity, Thornfon's temperature compensa-
tion has been shown fo be more than an order of magnitude more accurate than competitive instrumentation. Capa-
bilities extend to both 4-electrode and inductive measuring techniques for cooling water, waste water and scrubbers.

Total Organic Carbon (TOC)

To guard against organic confamination in makeup water, Thornton offers the ppb-range 5000TOC Sensor for use
with the 770MAX instrument. It measures conductivity before and affer UV oxidation of organics to conductive bicar-
bonates. The difference is directly related to TOC concentration in low conductivity waters. The 5000TOC Sensor pro-
vides rapid response with fruly confinuous measurement to detect confamination before it fouls D.l. resin or reaches
the water/sfeam cycle. The sensor approach fo TOC analysis is economical enough fo allow multiple measurement
points in the water freatment sysfem.

pH/ORP
Thornton provides application-specific pH and ORP sensors for optimum performance. For high
purity water pH, the Mettler-Toledo Thornton pHure Sensor™ provides a low volume stainless

steel flow chamber with unique self-pressurized gel reference electrode. It produces rapid
response stability and ease of installation and calibration in this demanding measurement.

A similar OR electrode is increasingly used with all-volatile freatment fo guard against excessively
reducing conditions and flow-accelerated corrosion. For scrubbers, cooling fowers and waste-
water, a robust Xerolyt® polymer-electrolyte reference system minimizes fouling and plugging to
reduce maintenance.

Dissolved Oxygen

Thornton Dissolved Oxygen capabilities include both high-performance polarographic and long life
galvanic sensor technologies. The compact high performance DO sensor with guard-ring electrode
provides exceptionally fast downscale response of 98% in 90 seconds, for closely fracking plant
starfups and cycling. The long-life DO sensor allows measurement in stafor cooling without inter-
ference from dissolved hydrogen and with extremely low mainfenance requirements. Both sensor
types have much lower cost of operation compared with competitive equipment.



A Sampling of Power Users

AEP

AES

Alabama Electric Cooperative
Alliant Energy

Arkansas Electric Cooperative
Associated Electric Cooperative
Bahrain Ministry of Electricity
Bechtel

Black & Veatch

Calpine

Carolina Power & Light
Chenega Power

Citizens Thermal Energy

City of Austin

City of Torrington

City Water Light & Power
CLECO

Cochran Power Co.
Cogentrix

Constellation Energy
Cordova Energy

Delphi Control Systems
Dominion Virginia Power
DTE Energy

Duke Energy

Duke Fluor Daniel

Duquesne Light

Dynegy

Ecolochem/lonics

Eldorado Energy

Empire District Electric
Enersave

Entergy

Eon

Eskom

Exelon

FPL Energy

GE Osmonics

Georgia Power
Gordonsville Energy
Grosskraftwerk Mannheim
Gulf Power

Hamakua Energy Partners
Hsin Tao Power

Indeck Power Equipment
Indiantown Cogeneration
Intergen Sidi Generating
Johnson March Systems
Kansas City Power & Light
Kelly Electric Group
Klamath Cogeneration
Lakeland Electric & Water
Louisville Gas & Electric
LSP Energy

Mass Power

Midland Cogeneration
Mirant

Mobile Energy

Nevada Power

Nilit

Northern California Power
Northern Indiana Public Service
Ontario Power

Oregon Electric Group
Orlando Utilities

Pacific Gas & Electric

Pacific Klamath Energy
Pathfinder Energy Services
Pinnacle West Energy
Pittsfield Generating
Portland General Electric
Primesouth

Rathdrum Power

Reliant Energy

Salt River Project

Santee Cooper
Saskpower International
Sempra Energy

Sentry Equipment
Slippery Rock Municipal
Stone & Webster

Sunrise Power

Tenaska Frontier Partners
TIC

Toledo Edison
Trans-Canada Power
Transalta

Tri-City Electric

Trigen Colorado Energy
Trigen St. Louis Energy
TVA

XU

U.S. Filter

U.S. Gen New England
Water & Power Technologies
Waters Equipment
Western Farmers Electric
Western Mass. Electric
Yuba City Cogen



Outstanding Training & Technical Services
Empower the Thornton User

On-Site Instrument Operation &
Calibration Training Workshops
Thornton’s Operator Training Courses are
tailored to each customer’s requirements.
The course is conducted in a classroom
sefting where inferaction between instruc-
tor and participants is encouraged. Each
attendee is supplied with material detail-
ing the course content. Instruments are
provided for hands-on participation.

The areas covered in this fraining pro-
gram focus on Thornfon instrumentation,
calibration, and maintenance specific to
your facility. Additional fechnical topics
may be added or substituted as
requested.

Traceable Instrument Calibration
Thornton offers instrument calibration and
validation services traceable fo national
standards, industry guidelines, and/or
regulatory requirements (including USP
<645>, USP <643>, and EP 2.2.44).
Services using factory-frained fechnicians
are available at our facilities in Bedford,

Massachusetts or on-site at your location.

Each calibrated/validated instrument is
supplied with the appropriate calibration
documents.

Specialized Conductivity Calibrations
Choose one of seven unique conductivity
calibrations to fit your application needs,
from standard calibrations to customer-
specified femperature and ASTM verifica-
fion points. System calibrations are also
available where the instrument and sen-
sors are calibrated together, optimizing
system accuracy.

Service & Calibration Contracts

A Thornton representative will provide on-
site service for items covered under the
agreement.

These services include, but are not
limited to:

= Calibration/validation of instrument and
sensor system

= |ssuance of appropriate documentation

= |dentification and verification of all soft-
ware revisions

= Minor repairs or adjustment of instru-
ments af a discounted labor rate

= |nstallation and validation support
services

= TOC System Suitability Test services



Worldwide Offices
Ensure Prompt, Local Sales Suppord.

Australia

Austria

Brazil

China

France

Germany

India

Italy

Japan

Korea

Malaysia

Mexico

Russia

Singapore

Spain

Sweden

Switzerland

Thailand

United Kingdom

United States

For all
other countries

Mettler-Toledo Ltd., 220 Turner St., Port Melbourne, Victoria 3207
Tel. + 61 39644 5700, Fax + 61 3 9645 3935, info@mtaus.com
Mettler-Toledo GmbH., MT-A, Stdrandstrasse 17, A-1230 Wien, Austria
Tel. + 43 1 604 19 80, Fax + 43 1 604 28 80, info.mfat@mt.com
Mettler-Toledo Ltda., Al. Araguaia, 451-Alphaville, Barueri SGo Paulo, Brazil 06455-000
Tel. + 55 11 4166 7400, Fax + 55 11 4166 7401, info@mettler.com.br
Mettler-Toledo (Shanghai) Co. Ltd., 589 Gui Ping Road, Shanghai PRC 200233, China
Tel. + 86 21 6485 04 35, Fax + 86 21 6485 33 51, mics@public.sta.net.cm
Mettler-Toledo Analyse Industrielle, 30, Bd. de Douaumont, BP949 75829 Paris Cedix 17, France
Tel. + 33 147 37 06 00, Fax + 33 1 47 37 46 26, mtpro-f@mt.com
Mettler-Toledo GmbH, Ockerweg 3, P. O. Box 11 08 40, D-356396 Giessen, Germany
Tel. + 49 641 507 O, Fax + 49 641 52 951, info.mtd@mt.com
Mettler-Toledo India Pvt Ltd, Amar Hill Compound, Saki Vihar Road, Powai Mumbai 400 072 India
Tel. + 91 22 2857 0808, Fax + 91 22 2857 5071, sales.mtin@mt.com
Mettler-Toledo S.p.A., 20026 Novate Milanese (MI), Via Vialba, 42, Italy
Tel. + 39 02 33 332 1, Fax + 39 02 356 29 73, customercare.ifalia@mt.com
Mettler-Toledo K.K., 4F Izumikan Sanbancho Bldg, 3-8 Sanbancho, Chiyoda-ku, Tokyo 102-0075, Japan
Tel. + 81 33222 7106, Fax + 81 3 3222 7121, sales.admin.jp@mt.com
Mettler-Toledo (Korea) Ltd., Yeil Bld 1&2F, 124-5, YangJe-Dong SeCho-Ku, Seoul 137-130 Korea
Tel. + 82 2 3498 3500, Fax + 82 2 3498 3555. info_MTKR@mt.com
Mettler-Toledo (M) Sdn. Bhd., Unit 1-01, (1st Floor), Lot 8, Jalan Astaka U8/84, Seksyen U8 Bukit Jelufong, 40150
Shah Alam, Selangor, Malaysia, Tel. + 603 7845 5888, Fax + 603 7845 8773, MT-MY.CustomerSupporf@mt.com
Mettler-Toledo S.A. de C.V., Pino No. 350, Col. Sta. MA. Insurgentes, Mexico, D.F. 06430
Tel. + 52 55 55647 5700, Fax + 52 55 5541 2228, ventas,lab@mt.com
Mettler-Toledo C.1.S. AG, Srefensky blvd. 6/1, office 6, 10 1000 Moskau
Tel. +7 495 621 92, Fax 7 495 621 63 53, inforus@mtf.com
Mettler-Toledo (S) Pte. Ltd., Blk 28 Ayer Rajah Crescent #05-01, Singapore 139959
Tel. + 656890 0011, Fax + 65 6890 0012/13, Ashley.Kong@mtf.com
Mettler-Toledo S.A.E., Miguel Hernandez, 69-71, L'Hospitalet de LI., E-08908 Barcelona, Spain
Tel. + 34 932 237 600, Fax + 34 932 237 601, Tere.Pares@mt.com
Mettler-Toledo AB, Virkesviigen 10, S-120 08 Stockholm, Sweden
Tel. + 46 8 702 50 22, Fax + 46 08 642 45 62, info.se@mt.com
Mettler-Toledo (Schweiz) AG, Im Langacher Postfach CH-8606 Greifensee
Tel. + 41 1 944 45 45, Fax + 41 1 944 45 10, info.ch@mt.com
Mettler-Toledo (Thailand) Ltd., 272 Soi Soonvijal 4, Rama 9 Rd., Bangkapi, Huay Kwang, Bangkok 0320 Thailand
Tel. + 662 723 0300, Fax + 662 719 6479, MT-TH.CustomerSupport@mt.com
Mettler-Toledo Ltd., 64 Boston Road, Beaumont Leys, Leicester, LE4 TAW, United Kingdom
Tel. + 44 116 235 7070, Fax + 44 116 236 5500, enquire.mtuk@mt.com
Mettler-Toledo Thornton, Inc., 36 Middlesex Turnpike, Bedford, MA, 01730 USA
Tel. + 1 781 301 8600, Fax + 1 781 301 8701, thornton.info@mt.com

please consult our web site

www.mt.com/thornton

For more information

Mettler-Toledo Thornton, Inc.

36 Middlesex Turnpike,

Bedford, MA 01730 USA

Tel. +1-781-301-8600,

Fax +1-781-301-8701

Toll Free +1-800-510-PURE (US and Canada only)
thornton.info@mt.com
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