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ESSENTIAL INSTRUCTIONS
READ THIS PAGE BEFORE PROCEEDING!

Rosemount Analytical designs, manufactures, and tests its products to meet
many national and international standards. Because these instruments are
sophisticated technical products, you must properly install, use, and main-
tain them to ensure they continue to operate within their normal specifica-
tions. The following instructions must be adhered to and integrated into your
safety program when installing, using, and maintaining Rosemount
Analytical products. Failure to follow the proper instructions may cause any
one of the following situations to occur: Loss of life; personal injury; proper-
ty damage; damage to this instrument; and warranty invalidation.

Read all instructions prior to installing, operating, and servicing the prod-
uct. If this Instruction Manual is not the correct manual, telephone 1-800-
654-7768 and the requested manual will be provided. Save this
Instruction Manual for future reference.

If you do not understand any of the instructions, contact your Rosemount
representative for clarification.

Follow all warnings, cautions, and instructions marked on and supplied
with the product.

Inform and educate your personnel in the proper installation, operation,
and maintenance of the product.

Install your equipment as specified in the Installation Instructions of the
appropriate Instruction Manual and per applicable local and national
codes. Connect all products to the proper electrical and pressure
sources.

To ensure proper performance, use qualified personnel to install, operate,
update, program, and maintain the product.

When replacement parts are required, ensure that qualified people use
replacement parts specified by Rosemount. Unauthorized parts and pro-
cedures can affect the product’s performance and place the safe opera-

DANGER
HAZARDOUS AREA INSTALLATION

This sensor is not Intrinsically Safe. or
Explosion Proof. Installations near flammable
liquids or in hazardous area locations must be
carefully evaluated by qualified on site safety
personnel.

To secure and maintain an intrinsically safe
installation, an appropriate transmitter/safety
barrier/sensor combination must be used. The
installation system must be in accordance with
the governing approval agency (FM, CSA or
BASEEFA/CENELEC) hazardous area classifi-
cation requirements. Consult your analyzer/
transmitter instruction manual for details.

Proper installation, operation and servicing of
this sensor in a Hazardous Area Installation is
entirely the responsibility of the user.

CAUTION
SENSOR/PROCESS
APPLICATION COMPATIBILITY
The wetted sensor materials may not be com-

patible with process composition and operat-
ing conditions. Application compatibility is

tion of your process at risk. Look alike substitutions may result in fire,
electrical hazards, or improper operation.

entirely the responsibility of the user.

About This Document

This manual contains instructions for installation and operation of the Models 396, 396VP, 397, 398, and
398VP TUpH pH/ORP Sensors. The following list provides notes concerning all revisions of this document.

Rev. Level Date Notes
0 3/99 This is the initial release of the product manual. The manual has been reformatted to reflect the
Emerson documentation style and updated to reflect any changes in the product offering.
A 12/01 Revised wiring diagram on page 24.
B 2/02 Added patent info to page 1.
C 6/02 Updated multiple drawings.
D 8/02 Added drawing #40105549, rev. D.
E 10/02 Revised drawing #40039601, rev. J, on page 10.
F 4/03 Revised Model 397 specs on page 2, and revised drawing on page 27.
G 8/03 Added Silcore information.
H 3/04 Added Xmt wiring drawings.
| 10/04 Added 5081 wiring drawing and updated 1055 wiring.
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MODEL 396/396VP/397/398/398VP

SECTION 1.0
DESCRIPTIONS AND SPECIFICATIONS

SECTION 1.0
DESCRIPTION AND SPECIFICATIONS

1.1 TUpH™ FEATURES AND APPLICATIONS.

Rosemount Analytical has achieved a new industry
standard for the life expectancy of pH sensors with
the TUpH Sensors. The low maintenance, disposable
Models 396, 396VP, 397, 398, and 398VP TUpH
Sensors offer long life and high performance in the
measurement of pH in aqueous solutions in pipelines,
open tanks, or ponds. These TUpH sensors feature a
patented, large area reference junction? for maximum
resistance to process coatings, generally found in
dirty, high solid applications. In addition, the second-
ary helical reference pathway? serves as added pro-
tection from poisoning ions. The simplified construc-
tion, designed with user convenience in mind, does
not require electrolyte replenishment or any compo-
nent replacement. All models feature a large glass
bulb for increased resistance to the effects of aging
for longer life. All models are available only without an
integral preamplifier. The preamplifier must be in a
remote location or integral to the analyzer/transmitter.
Models with a “VP” after the model number indicate
the variopol connector is used on the sensor in place
of the cable. In this case, a separate cable with a mat-
ing VP connector must be used. All models are com-
patible with all Rosemount Analytical and most manu-
facturers instruments.

The entire line of TUpH model sensors now incor-
porate the new SILCORE technology contaminant
barrier. This triple-seal barrier prevents moisture and
material impurities from migrating to the pH sensor’s
reference electrode’s metal lead wire. By preventing
these contaminants from compromising the integrity of
the pH measurement, sensor life is increased, espe-
cially at higher temperatures where increased migra-
tions occur. In addition, the SILCORE# technology pro-
vides added protection against sensor failure due to
vibrations and shock by transferring damaging energy
away from the glass-to-metal seal.

1.1.1 Model 396 and 396VP TUpH
Features and Applications.

The Models 396 and 396VP
TUpH sensors are construct-
ed of polypropylene and stain-
less steel and is completely
sealed by EP (ethylene propy-
lene) to eliminate process
intrusion. It is specifically
designed for improved life in harsh, dirty applications
such as lime slurry waste treatment and paper
machine headbox and pigment/dye applications where
large quantities of suspended solids are present.
Installation is easily achieved through a wide variety of

mounting configurations. The Model 396 features an
optional front or rear 1 in. MNPT process connection
for insertion, submersion, or flow through applications.

1.1.2 Model 397 TUpH and
Quik-Loc3 Features and
Applications. The Model 397
is housed in a highly chemical
resistant polypropylene body
and completely sealed with
EP to eliminate process intru-
sion. The Model 397 body is
specifically designed for use with the Quik-Loc Kit
which consists of an adapter and coupler. The PEEK
(polyetheretherketone) adapter enables the Model 397
sensor to fit into a 1 in. MNPT Dixon coupler for quick
and easy removal without sensor cable twisting. The
316 stainless steel DIxon coupler is sealed with EP and
features locking arms. The Quik-Loc Kit is not recom-
mended for use in processes with hazardous, corro-
sive, or strong oxidizing chemicals due to a risk of spray
and bodily hazards.

1.1.3 Model 398 and 398VP TUpH
Features and Applications.

The chemical-resistant con-
struction of Tefzel, titanium,
and the patented TUpH refer-
ence junction make the
Models 398 and 398VP the
ideal sensors for measuring
pH in harsh process liquids.
Use Model 398 or 398VP to measure pH in sour water
strippers, in pulp bleaching towers that use chlorine
dioxide, and in process streams containing a variety of
organic solvents.

Models 398 and 398VP use the highest quality mate-
rials to provide superior chemical resistance. The sen-
sors are housed in a titanium tube and features an
optional 1 inch MNPT process connector for insertion,
submersion, or flow-through applications. The molded
Tefzel TUpH construction is offered with a choice of
seals (Viton, EPDM, or Kalrez). Combining high qual-
ity materials with the TUpH reference technology and
AccuGLass? pH bulb allows for ultimate chemical
resistance and makes Models 398 and 398VP the
perfect choice for measuring pH in harsh, demanding
processes.

1 May be Protected by U.S. Patent No. 5, 152, 882, Foreign Patent Pending

2 Protected by U.S. Patent No. 6, 054, 031, Foreign Patent Pending

3 Protected by U.S. Patent No. 6, 000, 290, Foreign Patent Pending
AccuGLass and Silcore are registered trademarks of Rosemount Analytical
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FIGURE 1-1. Cross Section Diagram of the TUpH Patented Reference Technology

All TUpH sensors are designed with a large area reference junction, helical reference pathway, and an AccuGlass pH
glass bulb. This patented sensor technology ensures superior performance while only requiring minimal maintenance.
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1.2 PERFORMANCE & PHYSICAL SPECIFICATIONS

SECTION 1.0

DESCRIPTION AND SPECIFICATIONS

SPECIFICATIONS MODELS 396 &396VP | MODELS 398 & 398VP MODEL 397 QUIK-LOC KIT
Measurements pH: 0-14 pH: 0-14 pH: 0-14 —
and Ranges ORP: -1500 to 1500 mv
Available pH GPHT hemi bulb or GPHT hemi bulb or GPHT hemi bulb —
AccuGLAssTypes GPLR flat bulb GPLR flat bulb

Wetted Materials

316 SST, Polypropylene,
EPDM, glass

Titanium, Tefzel, glass,
choice of Kalrez, Viton, or
EPDM (platinum: ORP only)

Polypropylene, EP, glass

316 SST, EP, PEEK

Process Connection

PN 23166-00 or 23166-01

None, use 1in. NPT
process connector,

(sold separately)

None, use 1 in. NPT
process connector,
PN 23166-00 or 23166-01
(sold separately)

None, must use Quik-Loc
kit which includes 1 in.
MNPT process connection

1-in. MNPT

Temperature Range

0-100°C (32-212°F)

0-100°C (32-212°F)

0-100°C (32-212°F)

Pressure Range-

100-1136 kPa abs

100-1825 kPa abs

100-790 kPa abs

Hemi bulb (0-150 psig) (0-250 psig) (0-100 psig)
Pressure Range- 100-790 kPa abs 100-790 kPa abs — —
Flat bulb (0-100 psig) (0-100 psig)

Minimum Conductivity

75 puS/cm, nominal

75 puS/cm, nominal

75 uS/cm, nominal

Preamplifier Options

Remote

Remote

Remote

Weight/Shipping Weight|

0.45 kg/0.9 kg (1 1b/2 Ib)

0.45 kg/0.9 kg (1 1b/2 Ib)

0.45 kg/0.9 kg (1 Ib/2 Ib)

0.45 kg/0.9 kg (1 1b/2 Ib)

396, 396VP, 397, 398, 398VP

PERCENT LINEARITY

396, 396VP, 397, 398, 398VP

pH Range GPHT Hemi GPLR Hemi
0-2 pH 94% 93%
2-12 pH 99% 98%
12-13 pH 97% 95%
13-14 pH 92% —
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1.3 ORDERING INFORMATION

The Model 396 pH Sensor features your selection of glass electrode type, either the
standard hemi bulb or the optional flat glass electrode combined with the coating
resistant, polypropylene reference with gel filled electrolyte. The sensor is housed
in a stainless steel body and is used with a 1 in. MNPT threaded process connector
suitable for insertion, submersion, or flow through installations. The Model 396 is
available without an integral preamplifier only and 15 ft of cable. Automatic
temperature compensation is standard 3 K Balco or PT-100 RTD.

MODEL
396 TUpH INSERTION/SUBMERSION STAINLESS STEEL pH SENSOR

CODE ANALYZER/TC COMPATIBILITY (Required Selection)
50 For use with Models 1181, 1050, 1003 (3 K TC)

54 For use with Models 54/e, 1054A/B, 1055, 2700, SCL-P, 81, 2081, 3081, and 4081 (Pt-100 RTD)

CODE OPTIONAL ITEMS
62 Cable without BNC for wiring to 4081/3081/81/54 analyzers
Flat bulb, GPLR

EXAMPLE

The Model 396VP insertion/submersion sensor is the same as Model 396 except,
instead of a cable on the back end of the sensor, it features a Variopol connector.
The watertight Variopol sensor-to-cable connector uses a mating connector cable
(ordered separately).

MODEL
396VP TUpH INSERTION/SUBMERSION STAINLESS STEEL AND POLYPROPYLENE pH SENSOR (GPHT hemi bulb)

CODE ANALYZER/TC COMPATIBILITY (Required Selection)
50 For use with Models 1181, 1050, 1003 (3 K TC)

54 For use with Models 54/e, 1054A/B, 1055, 2700, SCL-P, 81, 2081, 3081, and 4081 (Pt-100 RTD)

CODE OPTIONAL OPTIONS
GPLR Flat bulb

396VP EXAMPLE

N
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MODEL 396/396VP/397/398/398VP

The Model 398 Sensor, housed in a titanium tube and made with a patented Tefzel ref-
erence junction, can be used with a 1 inch MNPT process connector (purchased sepa-
rately). The sensor is available with a hemi bulb glass pH electrode or a platinum and
glass ORP electrode and with Pt100 or 3K temperature compensation. The 398 is pro-
vided with a standard 15 ft cable. A preamplifier must be used if the sensor is more than
15 ft from the analyzer/transmitter. Junction box kits with preamplifiers must be ordered
separately. Process connector must also be ordered separately.

MODEL
398 TUpH INSERTION/SUBMERSION TITANIUM pH SENSOR
CODE MEASURING ELECTRODE TYPE (Required Selection)
10 GPHT hemi glass, General Purpose High Temperature (0-14 pH)
12 ORP
CODE O-RING MATERIAL (Required Selection)
30 EPDM
31 Viton
32 Kalrez (recommended for applications with Chlorine Dioxide)
CODE ANALYZER/TC COMPATIBILITY (Required Selection)
50 For Models 1181 (3K TC) [no T.C. if ordered with option -12 (ORP)]
54 For Models 54/e, 1054A/B, 1055, 2700, 81, 2081, 3081, 4081, SCL-P, and Solu Cube (Pt-100 RTD)
CODE OPTIONAL SELECTIONS (see drawings on page 4)
62 No BNC (Not Valid w/Option 50) for wiring directly to 54/e, 1055, 81, 3081, and 4081 Transmitter/Analyzers
398 - 10 - 32 - 54 EXAMPLE

The Model 398VP insertion/submersion sensor is the same as Model 398, except
the cable is replaced with a Variopol connector. The watertight Variopol sensor-to-
cable connector uses the mating connector cable (ordered separately).

MODEL
398VP TUpH INSERTION/SUBMERSION TITANIUM AND TEFZEL pH/ORP SENSOR
CODE MEASURING ELECTRODE TYPE (Required Selection)

10 GPHT hemi glass, General Purpose High Temperature (0-14 pH)

12 ORP

13 Flat
CODE O-RING MATERIAL (Required Selection)

30 EPDM

31 Viton

32 Kalrez (recommended for applications with Chlorine Dioxide)
CODE ANALYZER/TC COMPATIBILITY (Required Selection)

50 For Models 1181 (3K TC) [no T.C. if ordered with option -12 (ORP)]

54 For Models 54/e, 1054A/B, 1055, 2700, 81, 2081, 3081, 4081, SCL-P, and Solu Cube (Pt-100 RTD)
398vP - 10 - 32 - 54 EXAMPLE

()]
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The TUpH Model 397 pH Sensor is housed in a polypropylene body and is designed
to be used with the Quik-Loc Kit. The sensor includes a large general purpose
(GPHT) glass pH electrode and a large area polypropylene reference junction with gel
filled reference electrolyte. The Model 397 is available without an integral preamplifier
only and 15 ft (4.6 m) of cable.

MODEL
397 TUpH pH SENSOR

CODE | PREAMPLIFIER/CABLE (Required Selection)
02 Without integral preamplifier, 15 ft (4.6 m) cable

CODE | MEASURING ELECTRODE TYPE (Required Selection)
10 GPHT, General Purpose glass (0-14 pH)

CODE | ANALYZER/TC COMPATIBILITY (Required Selection)
50 For Models 1181, 1050, 1003 (3 K Balco TC)

54 For Models 1054, 1055, 54e, 81, 3081, 4081, 2081; 2700-Code 02 only (PT-100 RTD)

CODE | OPTIONAL OPTIONS
62 Cable without BNC for wiring to 54/e, 1055, 81, 3081, 4081 analyzers

FOR FIRST TIME 397/QUIK-LOC INSTALLATIONS, USING THE FOLLOWING GUIDE IS RECOMMENDED:

1. Quik-Loc Mounting (required for all first time installations)
Choose one: PN 23757-00, Quik-Loc Kit: for use in 1 in. tees; insertion depth 1.4 in. (35 mm)
PN 23757-01, Quik-Loc Kit: for use in 1-1/2 in. and 2 in. tees; insertion depth 2 in. (50 mm)
2. Remote Junction Boxes (optional, recommended for sensor to analyzer distances of more than 15 ft)
Choose one: PN 23555-00 includes preamplifier for Models 54, 81, 3081, 4081
PN 23309-03 and PN 22698-02 plug-in preamplifier for Model 1181Analyzer
PN 23309-04 and PN 22698-03 plug-in preamplifier for Models 1054 series, 2054, and 2081 Analyzers
PN 23054-03 includes preamplifier for Solu Cube Model 2700
3. Extension cables (used with remote junction boxes)
Choose one: PN 23646-01, 11 conductor, shielded, prepped
PN 9200273, 11 conductor, shielded, unprepped

4. Wiring Aids
Choose one: PN 9120531 BNC splitter, used in place of option -62 or BNC coax prepping for connections to
junction box (PN 23555-00); Models 1181, 1054, 2081, 54, 81, 3081, 4081; Solu Comp (SCL-P-014);
and Model 2700 Preamplifier (PN 23054-03)
NONE: No wiring aids required for connections to Models 1054A, 1054B, 2054, or preamplifiers
PN 22698-02 or 22698-03
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FOR FIRST TIME 396, 396VP, 398, AND 398VP INSTALLATIONS,
ROSEMOUNT ANALYTICAL RECOMMENDS USING THE FOLLOWING GUIDE:

1. Process Connector Accessories (required for all first time installations with 1-inch process connection threads)
Choose one: PN 23166-00, 316 SST, 1 in. x 1 in. NPT process connector, with EPDM o-ring
PN 23166-01, Titanium, 1 in. x 1 in. NPT process connector, with EPDM o-ring
PN 9510066, Nylon, 1 in. x 1 in. NPT process connector (submersion only)
Choose one (optional process connector o-rings)
PN 9550220, Kalrez o-ring, 2-214
PN 9550099, Viton o-ring, 2-214

2. Variopol Cable (required for all first time installations) of Models 396VP and 398VP
Choose one: PN 23645-06, 15 ft cable with mating VP connector, prepped with BNC on analyzer end

PN 23645-07, 15 ft cable with mating VP connector, prepped without BNC on analyzer end*
3. Mounting Accessories (optional)
Choose one: PN 915240-03 PVC flow through tee, 3/4 in. NPT process connection
PN 915240-04 PVC flow through tee, 1 in. NPT process connection
PN 915240-05 PVC flow through tee, 1 1/2 in. NPT process connection
PN 11275-01 Sensor handrail mounting assembly
PN 2002011 1-1/2 in. CPVC Tee with 1 in. FNPT connection
PN 23728-00 Low Flow Cell, acrylic
4. Remote Junction Boxes (optional, recommended for sensor to analyzer distances of more than 15 ft)
Choose one: PN 23555-00 includes preamplifier for Models 54/e, 1055, 81, 3081, 4081
PN 23309-03 and PN 22698-02 plug-in preamplifier for Model 1181Analyzer
PN 23309-04 and PN 22698-03 plug-in preamplifier for Models 1054 series, 2054, 2081 Analyzers
PN 23054-03 includes preamplifier for Solu Cube Model 2700
5. Extension cables (used with remote junction boxes)
Choose one: PN 23646-01, 11 conductor, shielded, prepped
PN 9200273, 11 conductor, shielded, unprepped
6. Wiring Aids
Choose one: PN 9120531 BNC splitter, used in place of option -62 or BNC coax prepping for connections to junction box
(PN 23555-00); Models 54, 1055, 1054, 81,1181, 2081, 3081, 4081; SoluComp (SCL-P-014);
and Model 2700 Preamplifier (PN 23054-03)
NONE: No wiring aids required for connections to preamplifier PN 22698-02, preamplifier PN 22698-03,
or Models 1054A, 1054B, and 2054

*Used for connections to Models 54/e, 1055, 1054, 81, 1181, 2081, 3081, 4081, and remote junction box PN 23555-00.
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SECTION 1.0
DESCRIPTION AND SPECIFICATIONS

ADDITIONAL ACCESSORIES FOR MODEL 396, 396VP, 398 AND 398VP TUpH SENSORS

PART NUMBER

DESCRIPTION

33046-00 Ferrule 1 in., split 316 SS

33211-00 Adapter retrofit for PN 915240-04

9550167 EPDM O-ring for process connector (PN 23166-00)
9310100 Ferrule, 1 in. Teflon

9310096 Nut, Swage, 1 in. stainless steel

9550167 O-ring, 2-214 EPDM

1 Teflonis a registered trademark of E.l. du Pont de Nemours & Co.

ADDITIONAL ACCESSORIES FOR MODEL 397 TUpH SENSOR AND THE QUIK-LOC KIT

PART NUMBER

DESCRIPTION

23753-00 PEEK replacement adapter for Quik-Loc kit (PN 23757-01)
23753-01 PEEK replacement adapter for Quik-Loc kit (PN 23757-00)
9160441 1 in. MNPT 316 stainless steel coupler

9160442 1 in. Plug, stainless steel

9160447 1 in. EP Gasket for coupler

2002011 1-1/2 in. CPVC Tee with 1 in. FNPT Connection

ADDITIONAL ACCESSORIES USED FOR MODELS 396, 396VP, 397, 398, AND 398VP TUpH SENSORS

PART NUMBER

DESCRIPTION

22698-00 Preamplifier plug-in for J-box, 1003 compatible

22698-02 Preamplifier plug-in for J-box, 1181/1050 compatible

22698-03 Preamplifier plug-in for J-box, 1054A/B, 2054,2081 compatible
22743-01 Pt 100 preamplifier, 1181 compatible

22744-01 3K Preamplifier, 1181 compatible

23054-03 Remote J-box with preamplifier for Solu Cube Model 2700

23309-03 Remote Junction box, for preamplifier Model 1181

23309-04 Remote Junction box, for preamplifier Model 1054 Series, 2054, 2081
23555-00 Remote Junction box, with preamplifier, 54/e, 81, 3081, 4081 compatible
23557-00 Preamplifier for Junction box for Models 54/e, 1055, 81, 3081, 4081
23646-01 Extension cable 11 conductor, shielded, prepped

9200273 Extension cable11 conductor, shielded, unprepped

9210012 Buffer solution, 4.01 pH, 16 oz.

9210013 Buffer solution, 6.86 pH, 16 oz.

9210014 Buffer solution, 9.18 pH, 16 oz.

2001492 Stainless Steel Tag, Specify Marking

9200254 Cable, 4 cond., 22 AWG, 2 shielded pair




MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

SECTION 2.0
INSTALLATION

2.1 UNPACKING AND INSPECTION. Inspect the out-
side of the carton for any damage. If damage is detect-
ed, contact the carrier immediately. Inspect the instru-
ment and hardware. Make sure all the items in the pack-
ing list are present and in good condition. Notify the fac-
tory if any part is missing. If the sensor appears to be in
satisfactory condition, proceed to Section 2.2, Mounting.

NOTE

Save the original packing cartons and mate-
rials as most carriers require proof of dam-
age due to mishandling, etc. Also, if it is nec-
essary to return the instrument to the facto-
ry, you must pack the instrument in the same
manner as it was received. Refer to Section
6 for return instructions. If the sensor is to be
stored, the vinyl boot should be filled with pH
buffer solution and replaced on sensor tip
until ready to use.

WARNING

Glass electrode must be wetted at all times (in
storage and in line) to maximize sensor life.

2.2 MOUNTING. Each sensor has been designed to
be located in industrial process environments.
Temperature and pressure limitations must not
be exceeded at any time. A caution or warning label
regarding this matter is attached to each sensor. For
insertion, transfer the label as shown on label instruc-
tions. See Figure 2-2. For submersion applications, first
note limits then remove and discard label.

NOTE

Before mounting the sensor, shake down
the sensor to remove any air bubbles that
may be present at the tip of the pH glass
bulb. In most cases, the pH sensor can sim-
ply be installed as shipped and readings
with an accuracy of +0.6 pH may be
obtained. To obtain greater accuracy or to
verify proper operation, the sensor must be
calibrated as a loop with its compatible ana-
lyzer or transmitter.

2.21 Flow Through and Insertion Mounting for
Models 396, 396VP, 398, and 398VP. The Models 396,
396VP, 398, and 398VP Sensors can be used with a 1
inch MNPT process connector at the front of the sensor
for mounting into a 1-1/2 inch tee or the process. See
Figure 2-1 for installation configurations.

2.2.2 Submersion Mounting for Models 396, 396VP,
398, and 398VP. The Models 396, 396VP, 398, and
398VP Sensors also have a 1 inch MNPT process con-
nector available for use on the back of the sensor.
Tapered pipe threads in plastic fittings tend to loosen
after installation. It is therefore recommended that Teflon
tape be used on the threads and that the tightness of the
connection be checked frequently to assure that no loos-
ening has occurred. To prevent rain water or condensa-
tion from running into the sensor, a weatherproof junc-
tion box is recommended (see Figure 2-4). The sensor
cable must be run through a protective conduit for isola-
tion from electrical interference or physical abuse from
the process. The sensor should be installed within 80° of
vertical, with the electrode facing down. The sensor’s
cable should not be run with power or control wiring.

2.2.3 Quik-Loc Mounting for Model 397. The Quik-
Loc mounting is used with the Model 397 TUpH sen-
sor only.

SAFETY WARNING

It is recommended that a thermometer, ~i)
drain valve to relieve pressure and =)
pres-sure gauge be inserted near the
Quik-Loc assembly (see Figure 2-5).

WARNING

Once the Quik-Loc unit is installed the oper-
ator should wait for the process to cool to a
safe temperature, use the pressure drain
valve to relieve all process pressure and
observe the pressure on the pressure gauge
for proper removal of the sensor without
spray or bodily injury. The Quik-Loc kit used
with the 397 TUpH sensor is not recom-
mended for use with hazardous, corrosive,
or strong oxidizing chemicals due to a risk of
spray or bodily injury.




MODEL 396/396VP/397/398/398VP

Wrap the pipe threads of the Twin-Kam Kamloc coupler
with Teflon tape before placing it into the process pipe. The
coupler can be connected to any 1 in. process connection
and must be mounted within 80° of vertical, with the elec-
trode facing down. Once the coupler is in place, the
adapter should be positioned onto the back end of the sen-
sor. (See Figure 2-5) Remove the parafilm wrapping from
the two 0-rings on the sensor, grease the o-rings with the
lube provided, and feed the sensor cable through the
adapter. Once the adapter is slipped over the sensor’s
back end, the retaining ring (which is included with every
397 sensor) should be installed on the black, grooved,
back end of the sensor body. The retaining ring secures
the sensor into the adapter. The adapter/sensor assembly
is now ready to be inserted into the coupler. With both
arms of the coupler in the released position, insert the
adapter/sensor assembly into the coupler.

NOTE
The adapter can not be inserted completely or
properly unless both arms are in the fully
released position (see Figure 2-5).

SECTION 2.0
INSTALLATION

Once the adapter has been properly placed in the coupler,
both arms should be positioned in the locked position. A Sur-
Loc™ 1 spring arm has been provided on one arm so that the
“arm cannot be opened until the spring is released.”?

NOTE
The sensor may obstruct flow through smaller pipes.

Once the arms of the coupler have been locked in position,
use tamper-evident safety wire on the metal rings of the
Twin-Kam arms to prevent unauthorized and/or untrained
personnel from using the Quik-Loc unit.

SAFETY WARNING

It is the responsibility of each com-
pany using the Quik-Loc Kit/ 397 ~ g

TUpH Sensor to train personnel of
the injury risks associated with
using a quick-release coupler that is

placed in a hot or pressurized
process.

The Quik-Loc unit should be used only within the pressure
and temperature limits stated for the Model 397 sensor in
Section 1.2.2.

1%" Pipe Tee with 1 inch
Threaded Connections
PN 2002011

1% x 1" PIPE “Y”
Reducing
Bushing

FIGURE 2-1. Recommended Flow Through and Insertion Installation
For Models 396, 396VP, 398 and 398VP

1-1/2 inch Pipe Tee (PN 2002011) with 1 inch threaded connections.

1%"PipeTee with 1 inch
Threaded Connections
PN 2002011

INSTALLATION

1%" Pipe "Y"

DWG. NO. REV.

40039609 D
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MODEL 396/396VP/397/398/398VP

SECTION 2.0

Sensor in pressurized system.
May cause spray Injury.

Do not exceed maximum
temperature and pressure |imits|
100-1825 kPo abs (0-250 psig)
0-100°C (32-212°F)

Remove pressure and allow to
cool before removal.

See manual.

Sensor in pressurized system.
May cause spray Tnjury.

Do not exceed maxinum

temperature and pressure |imits,

100-1135 kPa (0-150 psig)
0-100°C (32-212°F1

Remove pressure ond allow ta
cool before removal.

Sea manual.

DO NOT REMOVE LABEL
FROM INSERTION FITTING

D0 NOT REMOVE LABEL
FROM [NSERTION FITTING

VOUNT FITTING FROM CABLE END OF SENSOR.
PULL LABEL ONTO PIPE THREADS OF FITTING
THEN SCREW FYTTING 10 SYSTEM

3. FOR SUBNERSION. FIRST NOTE LIMITS.
THEN BENOVE AND DISCARD LABEL.

w0

l oo ot connecT sensor To
| POWER LINES.

SERICUS INJURY

TT——— INSTRUCTIONS FOR

FRONT
MODEL 398

CABLE

FRONT
MODEL 396

BACK

LABEL

CABL

INSTALLATION

E

g ]

168.28

107.95

NOTE ¢

SERVICE

.03

FOR SUBMERSION APPLICATIONS
NOTE LIMITS AND REMOVE LABEL

CAUTION LABEL REMOVED FOR SUBMERSION

.

-——— OPTIONAL
KIT, 1 IN SWAGE FITTING

PN 23166-00 316 SST OR
PN 23166-01 TITANIUM
WITH TEFLON FERRULE.

EPDM AND KALREZ O-RING
ORDER AS SEPARATE
LINE ITEMS

134 IN HEX

115 IN HEX

CAUTION LABEL

T IN X 1 IN NPT

VASAY

MALE CONNECTOR
TYP

INSTALL CAUTION LABEL AS SHOWN

ON

INSERTION FITTING FOR ALL

INSERTION APPLICATIONS
LABEL MUST BE VISIBLE AT ALL TIMES

DWG. NO. REV.

40039601 J

FIGURE 2-2. Dimensional Drawing For Models 396 and 398

INSTALLATION
MILLIMETER
/\ |<T>|
%Uf Ci?b
/A CAUTI0ON A CAUTIDN " e ton
;@ ;ﬁ 2. FOR INSERTION FITTING WITH 1° #P1. r —————————

11




MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

< INCH >
MILLIMETER

PLUG (MALE)

CONNECTOR
1.87 L
a7.50
6.63
168.28
1.00
s - 225740
. Y
Ths28 SENSOR BOD
1,13
238758
RETRACTION
STOP COLLAR
1.97
29.99

STANDARD HEMI
BULB SENSOR

Metal Process Connector PN 23166-xx
(xx =00 for 316 SST and xx = 01 for tita-
nium) can be used for insertion or sub-
mersion mounting of Models 396VP or
398VP sensors in 1-inch fittings.

FIGURE 2-3. Dimensional Drawings: Model 396VP and 398VP Shown with Process Connector

CONNECTOR

—CABLE WITH VARIOPOLE
RECEPTACLE (FEMALE}

6.36

161.54

/—SENSOR BODY

1 INCH SWAGE FITTING
PROCESS CONNECTOR

ASSEMBLY
PN 23166-00/01

= 1 INCH NPT

2. MODEL 398VP:
SENSOR BODY-TITANIUM
REFERENCE JUNCTION-TEFZEL
0 RING-KALREZ. EPDM, OR VITON
1. MODEL 396VP:
SENSOR BODY-316 SST
) REFERENCE JUNCTION-POLYPROPYLENE

OPTIONAL FLAT
BULB SENSOR

L O-RING-EPDM
WETTED MATERIALS:

The metal process connector gives the sensor var-
ious insertions depths, depending on where the
user locates the compression fitting. Also the
threads can be switched to face the cable end of
the sensor for connection to submersion pipes.

12



MODEL 396/396VP/397/398/398VP SECTION 2.0
INSTALLATION

: MILLIMETER 3
INCH

384.18 592.33
NEMA 4X JUNCTION BOX 15.13 2332
P.N.22719-02 |WITHOUT PREAMP ) END CAP
P.N. 23309-03 FOR USE WITH PREAMP (3K | WCBEAD CHATN pve
P.N. 23309-04 FOR USE WITHPREAMP (PTIOO) ;
2" PIPE MOUNTING BRACKET m T\[S
P.N.2002565 li] |
= : SENSOR
i ;
) (ARDAATL } 1%:j:,:‘%ﬂ: CABLE 1.98 METER
I””ﬂ” 2 PLACES T T A L\ T’Y 6.5 FEET
i SSS ‘\ ‘} \ !
i T
U o : =
) —@M Uvounting ‘ 115, IN PVC PIPE
i CHANNEL [} /SCHEDULE 80
FLEXIBLE CONDUIT ALUMINUM ”
,N’/ IF REQUIRED 1 2 PLACES 1
i
il L HAa “
1 o ol
1” PIPE M COUPL ING l
/ BY OTHERS 1206.5 ! I
7.5 ‘ [ &‘
lil !
] L
1” FNPT CPVC UNION ]
P.N. 9320057 ) } 1172 IN PIPE CLAMP
Al 3 PLACES
A lif
y I
1175 IN ‘H
PIPE CLAMP |
2 pLaCES i
} ‘ 1.91 METER
PN. 23166-00, 23166-01, \ 6.3 FeeT
OR 9510066 | BN st
l%MXI 15;43 IN CAUTION
LUMINU LABELT
DWG. NO. REV.
40039603 C SWEEP PIPE WITH
1 INCH FNPT ADAPTER
PROCESS CONNECTOR-—
PN 23166-00+ 23166-01 SENSORQY
OR 9510066
DWG. NO. REV.
CABLE CABLE
1 X 1 INCH NPT
MALE CONNECTOR
NYLON ‘I
PN 9510066 / H
GROMMET
COMPRESSION RING
HOUSING ~
— CAUT]DNm
168.28 &
6.63
— .
1.0
107.95 7
725 @fs—u RETRACTION
+15 sTOP COLLAR
,,,,,,,,,,,,,,,,,,,,,,,,, VASAV
|
DWG. NO. REV. | & CAUTION LABEL REMOVED FOR SUBMERSION
‘ SERVICE, FIRST NOTE LIMITS THEN REMOVE
40039602 D I AND DISCARD LABEL.
pH ELECTRODE |

FIGURE 2-4. Submersion Installations for Models 396, 396VP, 398, and 398VP.
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MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

MILLIMETER 3
INCH

ADAPTER. PEEK
PN 23753-00

\7RETAININC RING

N

CAM ARMS MUST BE IN

THIS

POSITION (FULL) FOR PROPER

ADAPTER/SENSOR

RETAINING RING
GROQVE

INSERTICN

Ny

-1 |

Zi‘397DH

SENSOR

0-RING
2-019 EPDM
2X

DWG. NO.

40039702

REV.

Cc

NOTE: The EP gasket (see drawing #40039702)
provided with the coupler should be periodically
inspected. If gasket shows signs of corrosion,
replacement will be necessary to ensure a proper
and secure seal between the coupler and adapter.

COUPLER.
B~100 LOCKING

SENSOR
WARNING L ABEL
ENLARGED BELOW

EP GASKET
(NOT SHOWN)
PN 9160447

DIXON

| “;>v DiXoN i%”
) r\)\
A ! ! = %ﬁfﬁg "/
\
\
\
\
!
B
i
QUIK-LGC / B
KIT SENSOR LENGTH INSERTION DEPTH
53757-00 1.4 IN. 7 35 MM
6. {. 5 A
5375701 | 010 IN. /156 MM IS

A WARNING

SENSOR [N PRESSURIZED SYSTEN:
‘couse woray

Tomporaturs: 60+C {
SEE INSTRUCTION MANUAL
5O NOT REMOVE LABEL

ona bodily injury.

THasrinar
100 peigl
1767

ADAPTER
WARNING L ABEL
ENLARGED BELOW

WARNING A\
'*;\ o

DIXON

USE CL IR
OR WIRE

DWG. NO.

40039704

REV.

SENSOR WARNING LABEL

f

A WARNING

«53‘
—

SENSOR IN PRESSURIZED SYSTEM:

May caouse sproy and bodily injury.
Remove system pressure and ailow o cool
before removal. Operating system not to
exceed following specifications:

Pressure: 790 KPa {100 psig)
Tempercture: 80°C (176°F)
SEE INSTRUCTION MANUAL
DO NOT REMOVE LABEL

ADAPTER WARNING LABEL

WARNING A A WARNING A A

)
™,

UNIT IN PRESSURIZED SYSTEM:
Moy couse spray and bodily injury.
To be removed by trained operator only.
Remove pressure and allow to cool before
removat of unit. Refer to sensor instruction
manual for detailed sofety instructions.

D0 NOT REMOVE LABEL

REV.

C

DWG. NO.

40039701

FIGURE 2-5. Dimensional Drawings For Model 397 in the Quik-Loc Unit
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MODEL 396/396VP/397/398/398VP SECTION 2.0
INSTALLATION

PART ROTATED FOR
CLARITY.

PRESSURE GAUGE DIAL THERMOMETER > SENSOR
MODEL 397 IN

QUICK-LOC UNIT

FLOW IN PIPE " 4" PIPE “T" FLOW OuT

—— [NSERT TAMPER-EVIDENT
%?FETY WIRE THROUGH
N

DRAIN VALVE GS (NOT SHOWN)

(TO RELIEVE PRESSURE)

PIPE “Y"” INSTALLATION SHOWN

DRAIN OTHER INSTALLATIONS CAN BE
ANGLE FLOW OR STRAIGHT FLOW.
VALVES AND FITTINGS BY OTHERS,
DWG.NO. REV. MOUNT THE SENSOR AT LEAST 10

40039703 B FROM HORIZONTAL .

FIGURE 2-6. Recommended Flow-Through and Insertion Installation For Model 397

2.3 ELECTRICAL INSTALLATION.

The Models 396, 396VP, 397, 398, and 398VP are for use Please refer to Figures 2-19 thru 2-36 for wiring Models
with a remote preamplifier. Each sensor comes with either a 396VP and 398VP.
special 15 ft low noise coax cable or a Variopol (VP) con-

nector, which is used with a mating Variopol cable. The DANGER

cable should be handled carefully, and kept dry and free of

corrosive chemicals at all times. )I/Extreme gareryshould be DO ’\II_IOI\ITE%OQIIE\IIEICO-[EEIEJSLJO?YCI\;IAE\I(_EQI;gUIID_(T)WER
used to prevent the cable from being twisted, damaged or : :
scraped by rough, sharp edges or surfaces. Please refer to

Figures 2-7 thru 2-18 for wiring Models 396, 397, and 398.
NOTE

Remove shrink sleeve from gray reference wire,
if present, before connecting wire to terminal.

CLEAR (EARTH GROUND)

BNC (REFERENCE IN AND CLEAR (EARTH GROUND)

PH mV IN) CLEAR (REFERENCE [N)
CLEAR (RTD/TC SHIELD)

WHITE ( RTD/TC IN)

RED (RTD SENSE! RED (RTD SENSE)

WHITE (RTD/TC IN)

FIGURE 2-7. Models 396, 397, and 398 Standard Wiring CLEAR (RTD/TC SHIELD}
Option used with Models 1054A, 1054B, 2054, and
Preamplifiers PN 22698-02 and 22698-03.

FIGURE 2-8. Models 396, 397, and 398 Option -62 for
Wiring to Models 1054, 1181, 2081, 54, 81, 3081, 4081,
SoluComp, and 2700 Preamplifier (PN 23054-03). Also for
use with remote Junction Box PN 23555-00.
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MODEL 396/396VP/397/398/398VP SECTION 2.0
INSTALLATION

DANGER

DO NOT CONNECT SENSOR CABLE TO POWER LINES.
SERIQUS INJURY MAY RESULT.

P 3803 EXTENSION CABLE RAI1 PN 9200254 1054pH/ORP ANALYZER
NEMA 4 JUNCTION BOX (i _Pm I rez
RAI1 PN 23309-04 (1] mv-1n
(REMOTE ) 6 ‘BLACK A B
1 — W F3lRTD 1N

SHIELD. REF /[ \\

REF GND

o
fal
>
<
@
=z
o
PREAMP

181 'loso/‘osol 1003/1023
B

| | H
| 4
i 4
| 4 ‘[GREEN 5| SENSE GND
| She 6]
| © [NC 1o}
| WHITE L——— %
RED 18]
SHIELD. CLEAR N
| ) SHIELD. CLEAR _| t I SUTER SuRDUND
| | g | = |
| IRE waReR NeNC | E . - —_—
| BB | } | BLACK TBTvafm |
| WHITE i A |
RED ! 12
| SHIELD, SENSE | . 3]+ 5V ;
| SHIELD. QUTER | SHIELD. REF 'l gnp |
___________ 4 1
5|RTD IN
N ‘ SHIELD. SENSE ESH!ELD oND [
\M INCH FNPT | 7] SENSE GND |
2 PLACES | \SHIELD. OUTER o hery onp |
4.57T M ' —
SENSOR SENSOR CABLE g7pr LONG i 1054A,10548 pH/ORP/2054pH ;
MODEL S L ANAL YZERS !
396. 397,
o e DWG. NO REV. r 208108 |
o ‘ l TRANSMITTER
40039610 D s u |
|8 2 &8 . ;
g % 8 =z
e 2 g %Ll
| feiolsT & T7Telsa31211] |
[l of wlw o =2 . \
I - ] B )
, 2 & T o <
O Al = o ol l
I g &
DANGER | @ I e |
SO OUSIGRT PRYSOALGAPLE TO FOUER LiNes. L b & |
EXTENSION CABLE ‘
RAIlI P.N.9200254
TRANSMITTER l

] BLACK, SiG IN ! T8B!
BNc| 8 :<<i'7 RED, RTD COM ! (s3] Y
COAKBNG M1 & = \J | _swiELo, rer
" ;(Z% | sHieLo RTD sen | 54 15
RED E “’—T‘ N T wate, RYpIN
1] [ ] oneen,vsv = 5
WHITE s \Y/ " ouTER pRAIN (53] g

WIRE MARKER
/ (

EARTH) \ , ’—'I ’
3/4"FNPT

NCNC NC NC 2 PLACES

DWG. NO. REV.

M| NEMA 4 JUNCTION BOX 40039706 B

RAIl P.N.23309-03
{ REMOTE )
SENSOR CABLE

L

FIGURE 2-9. Wiring Details For Model 396-54 (50), 397-54 (50), and 398-54 (50).
For Use With Junction Box (PN 23309-04 (03)) and Remote Preamplifier
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MODEL 396/396VP/397/398/398VP SECTION 2.0

INSTALLATION
TB1
| MLLMETER | TBZ‘\ \ FARS [ DE
SASSY No.23546- [ RevL_Inms
1sv<uz | ————————————
—— e [ JUNCTION BOX MOUNTING
g N | HOLES PATTERN
9] e {1} 110s I 91.
NI ~ i
1Je @ COMPONENTS ! 3.6
o R COVER 45.72
&o i 1.8
PREAMPL [FIER 4 BNC !

COMPONENT SIDE

FARSIDE k@
~N

SO B
\DRILL FOR

10/32 SCREW

209.55 101. \ 2 PLACES
8.25 4 S
81 4 T P— 3,4 IN NPT TO
~ / TRANSMITTER

MOUNT ING
INSERT
% NO.10-32
2 PLACES
.

40038920 G

59.44
i 2.34
PREAMP ASSY /
WITH COVER ‘j 3,4 IN NPT PLUG
PN 23557-00 - 22.35 |
rme MARKER .88
SENSOR - 3 r——-———— 1
I 781 TB2 | TBI |
L CLEAR SHIELD EARTH CND—EARTR—{ 1] (1] NC NC [1] I
2] rewotE [21—INNER DRAIN (1D)—2] |
CLEAR SHIELD 3 3 HITE 3 |
SENSOR = JUNCTION = = MODEL
MODEL e RED T.C. 4] BOX WITH 14 HITE/RED ——4| S4e |
- WHITE. T.C. 15|  PREAMP E) RED E -
389-02-54 6l PN 23555-00 16 HITE/GRAY —I6| 3081 |
396-54 = = =1 4081
397-02-54 ——BUS.REF [N 7] 7] GRAY T i oGRe |
JUMPEREi 5 8] BLUE 181 5081-P |
El [9F——WHITE/BLACK—9] |
ORANGE. mV IN i hQ BLACK o 1
1 BNC K BROWN i |
FOR BNC PREPARATION : 2 CREEN 12 |
| SEE DRAWINGOFTO. 40038921 I\ connecTIoN TO BNC| T
SEE DRAWING NO. 40039605 — — JEXTENSION CABLE l
OR PN 23646-01 PREPPED
USE BNC SPLITTER OR
(PN 9120531) WITH RED WIRE PN 9200273 UNPREPPED
TO TERMINAL #10 AND BLACK
WIRE TO TERMINAL #7
DWG. NO. REV.

FIGURE 2-10. Wiring Details for Model 396-54, 397-54, and 398-54 (Pt-100 RTD). For Use With
Junction Box (PN 23555-00) and Remote Preamplifier.
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MODEL 396/396VP/397/398/398VP SECTION 2.0

INSTALLATION
PREPARE THE COAX CABLE AS FOLLOWS:
(:) CUT OFF BNC CONNECTOR AND DISCARD 4.57 M
SENSOR CABLE_VS—F?
BNC H;;ﬁ][m::[] 3 RED
WHITE
(:) CUT INSULATION .75 [NCH
CLEAR
——qj .15 rk- SHIELD
BRAID REFERENCE 3 COAX/BNC
CLEAR
(:) FOLD BRAID BACK
OVER INSULATION
ACK SHEATH EARTH
BLACK SHE (MARKER)
(:) CUT BACK BLACK SHEATH
FLUSH TO BRAID
ORANGE =——]]
TERMINAL 2 MODELS
(:) (CABLE CLAMP) 389-02-54/54
396-50/54
BLACK SHEATH 397-02-50/54
398-50/54
TERMINAL 1
CUT ORANGE INTERNAL I[NSULATION
.500 INCH LEAVING A SEPARATION
BETWEEN BLACK SHEATH AND CENTRAL
CONDUCTOR TO AVOID SHORTING OF
pH INPUT AND REFERENCE.%

AR EARTH (MARKER)
* NOTE: THE BLACK SHEATH IS CONDUCTIVE CLE E E

< (X) GROUND LUG

CLEAR (SHIELD)
RED (TEMP COMP)

COAX

CABLE CLAMP
WHITE (TEMP COMP)

BRAID (REF)

JUMPER REQUIRED (4 AND 5)
FOR MANUAL TEMP COMP ONLY

ORANGE (pH)

DO NOT CONNECT SENSOR CABLE
TO POWER LINES. SERIOUS INJURY
MAY RESULT

1181 PREAMP

PN 22743-01 (PT100TC)
PN 22744-01 (3KTC)

DWG. NO. REV.

40039607 D

FIGURE 2-11. Wiring Details For Models 396, 397, and 398. For Use With Model 1181 pH.
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MODEL 396/396VP/397/398/398VP SECTION 2.0
INSTALLATION

: MILLIMETER 3
INCH

MODEL 1054ApH-54 AND 2054pH-54
BACK VIEW / COVER OMITTED

~

WWWUU§

INTEGRAL PREAMPLIFIER
PN 23363-00

BNC CONNECTOR

A

—
o
N

RTD IN (WHITE)
REF GND (CLEAR SHIELD)
SENSE GND (RED)

EARTH GND (CLEAR)
"EARTH” WIRE MARKER

1]

000000 OO0OOOO0

4.57 M
x}/////r—~SENSOR CABLE 15 FT LONG
I DANGER

DO NOT CONNECT SENSOR CABLE

TO POWER LINES. SERIGCUS INJURY
MAY RESULT.

MODELS

389-02-54
396-54
397-02-54
398-54

DWG. NO. REV.

40039606 D

FIGURE 2-12. Wiring Details For Models 396-54, 397-54, and 398-54.
For Use With Models 1054ApH-54, 1054BpH-54, and 2054pH-54
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MODEL 396/396VP/397/398/398VP

SECTION 2.0

INSTALLATION
: MILLIMETER 3
INCH
PREPARE THE COAX CABLE AS FOLLOWS:
(1) CUT OFF BNC CONNECTOR AND DISCARD EARTH
BNC (MARKER) SENSOR capLg 3t M
H}ﬂ}lﬂ]j . CLEAR 15 FT
RED
CUT INSULATION 2.5 INCH WHITE WODELS
2.5 389-02-54
[ cLeAR T 33654
SHIELD 3 SHIELD 397-02-54
COAX/BNC 398-54
SEPARATE SHIELD FROM BLACK CONDUCTIVE SHEATH
AND CUT SHIELD 0.5 INCH FROM INSULATION ;gg%asf%F[ER
BLACK MODEL 1054pH-54
CONDUCT I VE 'S P PN 230240-00
SHIELD S
1 8Ts A0 YL,
CUT BACK CONDUCTIVE BLACK SHEATH TO SHIELD A
AND SOLDER BUSS WIRE TO SHIELD
ORANGE  — 5 3 I
INSULATION
SOLDER
BUSS WIRE SENSOR_CABLE
CUT DRANGE INTERNAL INSULATION 0.5 INCH LEAVING WHITE
A SEPARATION BETWEEN THE BLACK SHEATH RED
oRangE AND THE CENTRAL CONDUCTOR oUes REE
P v 4 CLEAR SHIELD
BUSS REF
(:) INSULATE EXPOSED BLACK SHEATH/SHIELD AREA
ORANGE
pH INPUT I 3 ]
BUSS REF: INSULAT [ON 9 lo ORANGE ,pH INPUT
JOT JOC JOU T gkg#s (MARKER)
\° °J

MODEL 54 pH

o
|D| :| SENSOR CABLE
i -
pacuie 1 SpusIn 9001 . == TB1
o325 ] 1= (D— CLEAR
) B i EARTH (MARKER)
st i T3 CLEAR SHIELD
o B [L<: — RED
S5 %0 e v2eR oy 7 [ WHITE
s [H
Bii L—-%:%-Buss REF
= <.§ ORANGE. pH INPUT
E: [

%]

JUMPER 7 AND 8

MODEL 2081

toosacao
gt
Acooaoa

5y 1000000
i

SENSOR CABLE

ORANGE,
WHITE

CLEAR SHIELD AND
BUSS REF

pH INPUT

EARTH (MARKER}

DWG. NO. REV.

40039608

FIGURE 2-13. Wiring Details For Models 396-54, 397-54, and 398-54.
For Use With Models 2081 pH-05 and 1054 pH-54
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MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

: MILLIMETER 3
INCH

BNC

PREPARE THE COAX CABLE AS FOLLOWS:

r*—-—(:) CUT OFF BNC CONNECTOR AND DISCARD

ORANGE
pH INPUT.

(&) INSULATE EXPOSED BLACK SHEATH/SHIELD AREA

HZﬂlﬂ:Ij > SENSOR CABLE 2
RED,
CﬁTSINSULATxON 1.5 INCH wLTE
[ ‘ CLEAR
SHIELD e SRIELD
COAX/BNC
SEPARATE SHIELD FROM BLACK CONDUCTIVE SHEATH
AND CUT SHIELD 0.5 INCH FROM INSULATION CLEAR
BLACK
CONBUCT I VE MODELS
SHIELD EARTH 389-02-54
396-54
CUT BACK CONDUCTIVE BLACK SHEATH TO SHIELD (MARKER ) 397-54
AND SOLDER BUSS WIRE TO SHIE 39854
ORANGE
INSUUATION 2
SOLDER
BUSS WIRE
CUT ORANGE INTERNAL INSULATION 0.5 INCH LEAVING
A SEPARATION BETWEEN THE BLACK SHEATH
ORANGE  AND THE CENTRAL CONDUCTOR
pH INPUTjW_—S DWG. NO. REV.
BUSS REF 40039605 F

S

BUSS REFA INSULATION

MODEL S4pH/ORP
S4epH/ORP MODEL 81pH/ORP

T8 JUMPER 781
| 17— CLEAR. EARTH GROUND [e[iihole 8] 7 s]s[4]3] 2]
12 ! ! FT !
31— CLEAR. SHIELD z s woo o a
—1 el (&3 [l TS B pd
4 — RED =4 —xuw S
il TEMPERATURE z =
5 |— WHITE [ COMPENSATION g F 5 5
Ex , u =
16 C € < =&
7] BUSS. REFERENCE St

sumPeR (- = N S
1 8] © o oxEz 2

Lefied

9 2 Q.0 %
— -3 i
10}— ORANGE, mv IN ®e d
11
[12]

NON-DIAGNOSTIC pH SENSOR WITHOUT
PREAMPLIFIER AND SOLUTION GROUND

5081-P

SHIELD

RED
WHITE
mv IN

CLEAR.{
REFERENCE
ORANGE ,

TEMPERATURE

CLEAR., EARTH GROUND
BUSS.,

COMPENSATION

FIGURE 2-14. Wiring Details For Models 396-54 , 397-54, and 398-54.

For Use With Models 54, 54e, 81, 3081, 4081,

and 5081.
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MODEL 396/396VP/397/398/398VP SECTION 2.0
INSTALLATION

¢ MILLIMETER 3
INCH

PREPARE THE COAX CABLE AS FOLLOWS:

(:) CUT OFF BNC CONNECTOR AND DISCARD
Bre 4.57 M
H;i}]ﬂlj SENSOR CABLE—qg—??

RED
(2) cuT INSULATION 1.5 INCH —

r471'5447 CLEAR

SHIELD SHIELD
COAX/BNC

SEPARATE SHIELD FROM BLACK CONDUCTIVE SHEATH
AND CUT SHIELD 0.5 INCH FROM INSULATION

BLACK
CONDUCTIVE
SHIELD

EARTH

CUT BACK CONDUCTIVE BLACK SHEATH TQ SHIELD (MARKER)
AND SOLUDER BUSS WIRE TO SHIELD

ORANGE
INSULATION
SOLDER

BUSS WIRE

CUT ORANGE INTERNAL INSULATION 0.5 INCH LEAVING MODELS
A SEPARATION BETWEEN THE BLACK SHEATH

389-02-54
ORANGE AND THE CENTRAL CONDUCTOR 396-54

pH INPUT . — 397-02-54
398-54

BUSS REF

(:) INSULATE EXPOSED BLACK SHEATH/SHIELD AREA
ORANGE
pH INPUT. %

BUSS REF. ///Hizl—[NSULAT[UN

MODEL SCL-P-014
SOLUCOMP pH ANALYZER

NEUT
GND

L INE
T
O
=

[o]

=
[

+ RELAYS

o Ej rw
I

VOLTS B

~+

- COoM

L RANGE
ouT

ECOM 2|

IN

- REF BRAID (BUSS WIRE)

RTD WHITE

RTD COM RED [ﬁl CUT OFF THE CLEAR SHIELD AND CLEAR EARTH
WIRES BEFORE CONNECTING THE SCL-P-014
NOT USED TERMINALS.

VR o)
SOL GND

RS232C OUTPUT
I

[8] GLASS|OR SENSOR

:}NG CONNECTION

DWG. NO. REV.

F ORANGE. pH INPUT 40039611 D
J

FIGURE 2-15. Wiring Details For Models 396-54 , 397-54, and 398-54.
For Use With SoluComp Model SCL-P-014.
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MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

PN 23054-03

PREAMP

B3

TB2

o«

»

SENSOR CABLE

ORANGE, pH INPUT SIGNAL
SHIELD/BUSS, REFERENCE ELECTRODE
CLEAR, SHIELD

PT100 IN, WHITE
PT100 RETURN, RED

CLEAR, EARTH GROUND

11055 ANALYZER

pH/mV SHIELD (NO PREAMP) 2|2

pH/mv IN 2

REFERENCE (CLEAR}

|

ORANGE

FIGURE 2-17. Wiring Models 396-( )-54-62-(71), 397-02-10-54-62, and 398-( )-54-62
to Model 1055-01-10-22-32

i i

! 1

: 8e : B4

| pH/mY IN 1 {1 — ORANGE [1}-oraNGE—

1 pH/mV SHIELD (ND PREAMP) 1 [_T_ | REFERENCE (CLEAR) 2

| pH/mV SHIELD (PREAMP) 13 | | A SENSOR 3]

1 SOLUTION GROUND 1 u_ | 4}

I REFERENCE SHIELD 1[5 | — ey

| — 5

! 83 REFERENCE IN 1 [ 6} | a cLear

[ 1 1

| 2| 1

I'SHIELD (GND)Y 1 [3 ] }— CLEAR (EARTH) _— CLEAR

! RTD IN 1[4 — WHITE L2

! RTD SENSE 1[5 — RED -

| RTD RETURN 1 _§_ | CLEAR T

1 RTD RETURN 2 | 7 ; 1 CLEAR T

| RTD SENSE 2 [8| RED A ooy

1 RTD IN 2 _9_ : WHITE LLI~ORANGE

ISHIELD (GND) 2 ﬁ T CLEAR (EARTH) 85

! vty ! DETAIL “A”
-5y |12

| — : JAN WIRENUT/PIGTAIL

i REFERENCE IN 2 [6 L

I REFERENCE SHIELD 2 —

| SOLUTION GROUND 2 [4 /N RC JUMPERS REQUIRED FOR DUAL

: pH/mV SHIELD (PREAMP) 2 SENSOR " MEASUREMENT ONLY. SEE DETAIL.

|

|

i

ORANGE (mV [N)

CLEAR (REF [N}

WHITE (RTD IN)

RED (RTD SENSE)————

CLEAR (RTD RETURN)}

CLEAR (RTD RETURN}

RED (RTD SENSE)—f—

WHITE (RTD IN)

CLEAR (REF [N}

ORANGE (mV [N}

& PLACE RC JUMPER (PN 23988-00)
ACROSS “SOLUTION GROUND” AND
“REFERENCE IN” WHEN USING
DUAL SENSOR INPUTS.

| 8NC |

! ez |
12— GREEN
! 81 |11 BROWN
L o] [top BLACK
PN 31 [BHwitessiack
|81 (8Bl
T 7] [ RAY
{61 [6F—wHITE/GRAY
! 51 [ RED
14| [4H—wHITE/RED
+ {3} {3+ WHITE
- _lzg _é:[—CLEAR
! 2] [H——cesr
{ {3} [3H4 WHITE
141 14 ~—WHITE/RED
T 15 |5 T RED
161 |6 ——WHITE/GRAY
1 CL P74 ! GRAY
I 18] |8 +——8BLUE
;& [9] [9hywarTE/BLACK
T U0l 10— BLACK
T[] BROWN
12} GREEN

182 |

(PREPPED)
PN 23646-01

WHITE/BLACK

BLUE

{41 SOLUTION GROUND 1

pH/mY SHIELD (PREAMP) 1
pH/mV SHIELD {ND PREAMP) 1

-

83

. !
. |

lLBROWN | 785 B 2
GREEN BLACK{ 1 | pH/mv IN 2 = i !
pH/mYV SHIELD (NO PREAMP} 2 z L
\ WHITE/BLACKH 3 | pH/mV SHIELD (PREAMP) 2 I
— (( BLUEH 4 | SOLUTION GROUND 2 — |

7 WHITE/GRAY REFERENCE SHIELD 2 -5v (12}

/ GRAY 16 | REFERENCE IN 2 +5V 11} !
I CLEAR —{10| SHIELD (GND) 2 |
! RED—1 9 {RTD IN 2 i
t WHITE/RED— 8 |RTD SENSE 2 |

1 WHITE—{ 7 |RTD RETURN 2
WHITE— 6 |RTD RETURN 1 |
L WHITE/RED—] 5 [RTD SENSE 1 |
| RED—| 4 |RTD IN 1 |
t CLEAR —{ T |SHIELD (GNDI 1

GRAY{ 6 | REFERENCE IN 1 12 |

WHITE/GRAY REFERENCE SHIELD 1 i ;
|
|
|
|
|

(UNPREPPED} OR
PN 8200273
EXTENSION CABLE

FIGURE 2-18. Wiring Models 396-54-62, 397-02-54-62, and 398-54-62 to Model 1055-22-32
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MODEL 396/396VP/397/398/398VP SECTION 2.0
INSTALLATION

See below for wire functions for Models 396VP and 398VP. The Variopol connector cable part numbers are PN 23645-
06 (with BNC) and PN 23645-07.

MODEL 81pH/ORP TRANSMI TTER_;

|
CLEAR: INNER DRAIN I a El !
o zZ o
| zE zzzhio o |
=z - -
| rraropuefels |
| flfﬁzgg’élzﬁw |
BLUE: SOLUTION GROUND |
' o[el7]es]a]s[a]:] re
f
CLEAR: pH/mV SHEILD { l

ORANGE: pH/mV IN CLEAR: pH/mV
PN23645-07:‘:/ SHIELD
== :@H pH/mY_IN

WITH BN

c
GRAY: REFERENCE PN 23645-06

CLEAR: REFERENCE SHIELD \\LLL\JJ/[‘/
RED: RTD IN

EXTENSION —— ]

WHITE/RED: RTD SENSE CABLE

|

Variopol Connector

PN 9200273
WHITE: RTD RETURN (UNPREPPED) OR r(h} ‘]
OR PN 23646-01 puoor>wwxzz
(PREPPED)  Sogaldd o228
S o E“m“$§§
On your sensor: =
connector pins and their functions =
REMOTE
JUNCTION BOX
396PVP. 396RVP 396VP, 398VP, 398RVP. | o e
389VP, 399VP | PN 23557-00)
|
SHIELD 4 3 SOLUTION GROUND NC 4 3 NC | MIRE NUT
RTD RTN 5 2 REF RTD RTN 5 2 REF LT
a = & LWZ  VARIOPOL CABLE
“ ;i;mg"%dg \PN 23645071
Sz
(—.’J =

FIGURE 2-19. Wire Functions and Pin Connections

for Variopol connector cable FIGURE 2-20. Wiring Model 396VP

and 398VP to Model 81 through a

PN 23645-06 (with BNC) PN 23645-07 i
Remote Junction Box
[ e e ] 3
| MODEL 81pH/0ORP TRANSMITTER | = . o
[ w E: E E% OSE’ VARIOPOL (_ZABLE
Ime NUT g L. g : 2 3ES 52 g e zeean
I z7x Z82VzS5z | b b
2> N o il
i wozrzobbekezs |
i +tlanzZzZeroe lonw |
} h2ithas|s|7]s|s]4]3]2[1] TB1: FrOIATT
N SRt || A (U U I I D |
| | '
| I R —_— | l
|l |
| |
wt we | =zoows | WIRE NUTS |
=1 D < L Ll b= O
c_n' % 3 @ g L_Lll = E E - I INTEGRAL PREAMPLIFIER KIT |
oy © w=E, | PN 22743-01 (PT 100, OFTION =43) |
VARIOPOL CABLE § E j | OR PN 22744-01 (3K TC. STD) i
(PN 23645-07) = g : MODEL 1181pH TRANSMITTER }
FIGURE 2-21. Wiring Model 396VP and 398VP to FIGURE 2-22. Wiring Model 396VP and 398VP to
Model 81 Model 1181
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MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

TRANSMITTER

| 100371023 [i4fis[i7fie] 71 @ WIRE NUT

|

|

A |

105071060 [s3[s2[s352] 781 i :
|

|

_____ R || S
(=]
2Tz
exiension 2EoGE
CABLE ~ J48Z&c
PN 9200273 Lo
(UNPREPPED) | | 8
OR 1
PN_23646-01
(PREPPED )

SJ%
WHITE/

RED
RED

gRAY/'H] TE
LUE

E WHITE —————]
4| BLACK/WHITE
3]

L1}

CLEAR (1D}
8
JUNCTION BOX
PN 23309-03 ]
ol
cE=22
i EB=  VARIOPOL CABLE
$F o (PN 23645-06)
o < ———
3 3
o —
(=]

FIGURE 2-23. Wiring Model 396VP
and 398VP to Model 1181,
1050/1060, and 1003/1023 through
a Remote Junction Box

% MODEL 2081 TRANSMITTER :
| oz g *
- 3 5 © |
| z z 8 & 2 WIRE NUTS
| N 2 a o o & |
P SR =]
’ a  + e o w ]
‘181{1]2)3]4|5{5]7|s|9{tolnhz[ ]
! |
! |
[ JEUUPEE SRV JEE N, el
B8 g S & 9 Ereu
z Y ® I K FRigai-1
x O ul o
g ES VARIOPOL CABLE

PN 23645-071

FIGURE 2-24. Wiring Model
396VP and 398VP to Model 2081

MODEL 3081pH/ORP OR |
4081 pH/ORP OR 5081-P
TRANSMITTER

SO pht WIRE NUT
GND_SHIELD

BLUE

VARIOPOL CABLE
{PN 23645-07)

FIGURE 2-25. Wiring Model
396VP and 398VP to Model 3081
and 4081

MODEL 2081 TRANSMITTER

% 2
E = =z (& m
z o tad
> _— w vy I
£ 3 5 o o = N wkewr
T o+ o5 £ £ 3 <%|ﬁue. B?%\gw.
AY /7 WH
TB‘I‘lzll3|‘%‘516|7|/f|3{9|1|0|”]72i BLACK/WHITE )
] [als
» Tw
: g gzt
3 & %o ;J £ =
ol EXTENSION
CABLE
Hil PN 9200273
1D (UNPREPPED)
OR
PN 23646-01
(PREPPED |
E NU
(BLUE, BROWN.
GRAY/WHITE,
BLACK/WHITE)
5 }-RED
5 - WHITE
——— 4 —WHITE/RED
—13
2 1-CLEAR (1D)
1
- 8 REMATE
| | el
gEzEapEss AND PREAMP
3 LELETZac PN 22698-03
gavo E3T.
§ & wamigeal
[T A
F 5 PN 23645-06

FIGURE 2-26. Wiring Model
396VP and 398VP to Model 2081
through a Remote Junction Box

| MODEL 3081, 4081, OR 5081-P |
| pH/ORP TRANSMITTER |
|
: Pl |
| ReF 1w _OMDSHIELD |
I REF 6N |
| RTD 1N 5 Y |
| -R1D 5§ R
| wwoRm(3 |
! SHIELD | 2 |
: EARTH GO | 1 :
EXTENSION
o CgAzBLE - SHQE::‘&E%%E
N 92002 s < € Ow
(UNPREPPED) oEw | RVTazES
= ~
— = 1t
PN 23646-01 |zl =
(PREPPED) EANE
=
q TP
| REMOTE !
JUNCTION BOX |
| (PN 23555-001 |
AND
U e DBlaleefolohfdree (] |
ltpn 23557001 BNC - N0 |
| COMECTION |
WIRE NUT
‘ 6| 7]alald] 181 |
| A |
(I il I |
s aeggEaE
2 ToEXuELWZ  yarioPoL
-=u 8°30% CABLE
I o (PN 23645-07)
W — e
-t
o

FIGURE 2-27. Wiring Model
396VP and 398VP to Model 3081,
4081, and 5081 through a
Remote Junction Box
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MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

MODEL 1054 ANALYZER

I |
| WIRE NUTS J
| l@_ |
|
: GRAY PIGTAIL I
| PREAMP |
PN
| 23024-00 |
|
| |
I |
I
L [ R
4
5 Ez8 g8 g g VARIOPOL CABLE
® 3°% 3 g ; S PN 23645-07
[FY) ;
- x
Q

FIGURE 2-28. Wiring Model 396VP and 398VP to
Model 1054

[ " MODEL 1054A/B & 2054 ANALYZERS |
¥IRE NUTS

m

—
@
N

PREAMP

GRAY PIGTAIL

]

GRAY
WHITE
RED

CLEAR (1D}

|
}
WH1TE /RED ———
|
|
|
|

BLUE
CLEAR

VARIOPOL CABLE
PN 23645-06

CLEAR
DRANGE

FIGURE 2-29. Wiring Model 396VP and 398VP to
Models 1054A, 1054B, and 2054

Sy
| MODEL 1054 ANALYZER I
| i o l
% BB M e |
i U
| 2 _"EdCVY —  (BLUE. BROWN. I
Nhae—oo GRAY/WH1TE, i
| T i ceSERE BLACK/WH1TE ) I
: 2 [1[2[3] 4 | 5 |
S v o
(i)
& azx=< =g
R A
36 FG = = -
3= EXTENS JON
CABLE
- PN 9200273
<3 = (UNPF:]ERPPED)
PN 23646-01
{PREPPED

4+

o] |
[= /l/

{

|

L

}

|

|
Easis
T

I

|

|

I

I

I

|

WIRE NUT
(BLUE., BROWN,

UL " GRAY/WHITE .
m BLACK /KHITE )

m_—l]' G :

& }-ReD
51 WHITE
4 |- WHITE/RED
TINC
2 —CLEAR (10}
] REMOTE
B JPUP:ICTIUONi B&X
el T T A —
O dagd =IO PN 22698-03
2 YUEuTE-Z&T
go°3 FEYZ wamioenL
S % caBLE
g 4 PN 23645-06

FIGURE 2-30. Wiring Model 396VP and 398VP to
Model 1054 through a Remote Junction Box

F—————— e —————— —
| MODEL 1054A/B & 2054 ANALYZERS ]
T, |
| - G zod o m WIRE NUT
| Z L E =20 @ =3 (BLUE, BROWN, |
S Sdetoe GRAY/WH 1 TE., I
| & L uEzTE = BLACK /WH1TE)
| te2 112130451 6 [ 1 3 !
! A |
a | a
e Z N —w
S Gig.t
@ SS9 T=I K
S|z EXTENSION
en 3300273
9] [I>  (UNPREPPED)
OR
PN 23646-01
(PREPPED)
TEeEe e 3
WIRE NUT
(BLUE. BROWN,
GRAY/WHITE.

BLACK/WHITE)

=]

[

5 —WHITE

4 —WwHITE/RED
3

2

1

CLEAR (1D}

REMOTE
JUNCTION BOX
PN 23309-04

PN 22698-03

I
!
|
!
1
e — {
|
!
E

GRAY
CLEAR
RED
WH1TE

RED/WHITE
BLUE

|
|
ORANGE
CLEAR
Fat
}
i
1
F
CLEAR (1D}
-
w

VARIOPQL
CABLE
PN 2364506

FIGURE 2-31. Wiring Model 396VP and 398VP
to Models 1054A, 1054B, and 2054 through a
Remote Junction Box
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MODEL 396/396VP/397/398/398VP SECTION 2.0
INSTALLATION

(PN 23645071

~~~~~~~ —e T e
! !
MODEL S4pH/O0R i PN 7 {INCLUDES
| ANAL YZER 9200273 PREAWPL IF 1ER
! {UNPREPPED) OR EREANELIFIER
| w | OR PN 23646-01 o coPTRS
; EsRTH GND ] 1 I NC | FFREFPED) ! EERE ;
e o B
P g SENSE o] 4 povecbrremem WH1TE /RED p-ia} 14 WH1TE /RED
| N 5t RED 5 [ ! RED
| (e e e e R
SOLN oNo— 8] BLUE 8] |8 *SEE NOTE®
[ Y[ -, NN M mi'fe/sucxwm{w:’sa: 5 )~ CLEAR
[ W IN—T TG BLACK }-476] [i6 i ORANGE
=5Vl 11 ey BROWN g K10
] +5Y ~{1Z] GREEN 1z |
| | [ | variopoL
_________ - | 82 | CABLE
3 |

#NOTE#:  FOR 396PVP AND 396RVP. CONMECT BLUE WIRE L.. ND CONNECTION
T TB1~B. FOR ALL OTHER VARIOPOL pH SENSORS. W === e—— -
TERMINATE BLUE WIRE WITH WIRE NUT AND

JUMPER TERMINALS 7 AND B TOGETHER.

FIGURE 2-32. Wiring Model 396VP and 398VP to Models 54 and 54e through a Remote Junction Box

e ——————— VARIOPOL CABLE _
| wooEL SdpH/oRe | PN 23645-07 e
| ANALYZE | Yo za
w Z =L
: garTH oND — 1] |
INSTR SHLD —| 2 |—— CLEAR (1D) [—H————————— - — -
| RETURN — 3 F——— WHITE |
| RTDY{ SENSE— 4} WHITE/RED |
! Foron o] CLEAR l = WIRE :
—____ g
| REF lN—L::@: GRAY I © NUT |
| SOLN GND — 8 | ¥SEE NOTE® ! =
| H/URF{DIGN————L:::o:CLEAR | I Y O | |
ID mv _lg;—_—_:_?_ ORANGE | E § g [3 ‘% |
| vz b waioeo camce ! e g !
| b (en 23645-07) | E B g :
_________ B |
* NOTE®: FOR 396PVP AND 396RVP. CONNECT | MODEL SCL~(P/Q} ANALYZER Jl
BLUE WIRE TO TB1-8. FOR ALL OTHER VARICPOL b e e e e e e e e e
pH SENSORS. TERMINATE BLUE WIRE WITH WIRE
NUT AND JUMPER TERMINALS 7 AND B TOGETHER. FIGURE 2-34. Wiring Model 396VP and
FIGURE 2-33. Wiring Model 396VP/398VP to Models 54/54e 398VP to Model SCL-(P/Q)
[ T T T e e e e e s a

pH/0RP PREAMP_& A/D CONVERTER
PN 23054-03

183 81

RS485B BLUE
Rs485A[ 2 | WHITE:

182 ~5V ORANGE
REF ELEC] 1 GROUND | 4 | BLACK
2 +5v[ 5 |RED
3
PT100 IN| 4 CLEAR (ID)
PT100 RETURN[ 5 CONNNECT 10
GRAY GROUND ING
PIGTAIL PIGTAIL RING DN CABLE

|
|
|
|
|
|
|
| SOLN GROUND
|
|
f
|
|
|

WIRE NUT
WIRE NUT
—

EXTENSION
CABLE
PN 661-898695

RED

wa
o
-
F
¥ u

-
=
=

CLEAR

BLUE

-

|

|

|

i

L

21
~

|

|

3

VARIOPOL CABLE
PN 23645-07

FIGURE 2-35. Wiring Model
396VP and 398VP to Model 2700
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MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

1055-22-32 ANALYZER

MODEL

: 84

| pH/mY IN 1 [ 1 :ﬁ@:mmcg

! pH/MV SHIELD 1 (NO PREAMP) | 2 CLEAR

l TB}___ pH/smv SHIELD 1 (PREAMP) 311

: L1 SOLUTION GROUND 1 | 4 H a2 *SEE NOTEx
, 12 REFERENCE SHIELD 1 {5 [ ) CLEAR

| SHIELD (GND) 1 [3] REFERENCE IN 1 [ 6 | ‘o GRAY

‘ RTD IN 1 | 4 1 SLEAR

| RTD SENSE 1 | 5] ry J WH 1 TE/RED
| RTD RETURN 1 |6 | : \J WHITE

| RTD RETURN 2 | 7| Y “:HE/RED
| RTD SENSE 2 |8 | A RED

| RTD IN 2 |9 — CLEAR

{ SHIELD (GND) 2 |10} REFERENCE IN 2 [6 |y [\) GRAY

! +5V | 11] REFERENCE SHIELD 2 |5 %7~ CLEAR

‘ -5v [12] SOLUTION GROUND 2 | 4 #SEE NOTE*
: pH/mY SHIELD 2 (PREAMP) [3 |}

| pH/mV SHIELD 2 (ND PREAMP) | 2 jﬂcum

| pH/mV IN 2 |1 I ORANGE
L ____18y

1055-10-22-32 WIRING

HNOTE %2

FOR 396VP AND
396RVP SENSORS.
CONNECT THE BLUE
WIRE TO TB4-4 OR
B5-4.

FOR ALL OTHER pH
VARIOPOL SENSORS.,
TERMINATE THE
BLUE WIRE WITH A
WIRE NUT AND
JUMPER TB4-4 1O
TB4-6 {(AND TB5-4
TQ TB5-613.

EXTENSION CABLE

== — —— PN 9200273
_nn_ {UNPREPPED)
i 1055-22-32 ANALYZER TR PN 23646-01
I {PREPPED)
! pH/mV EN 1] 1 HBLACK
i pH/MY SHIELD 1 (NG FREAMP)
{ pH/mV SHIELD T (PREAMP)
B3 SOLUTION GROUND 1} 4 FBLUE
| ] REFERENCE SHIELD 1
| 2| REFERENCE [N 1
SHIELD (GND) 1|3 }— CLEAR
| RTD IN 11 4}—RED
i RTD SENSE 115 L —wriTE/RED
| RTD RETURN § 6 T—wnite
RTD RETURN 2} 7 —wHI[TE
j RTD SENSE 2 [ 8 —WHITE/RED
| RTD IN 2 {9 —RED
SHIELD (OND) 2 [10}— cLEAR
: {11} +5v REFERENCE [N 2
17]-5v  REFERENCE SHIELD 2
| A SOLUTION GROUND 2
pH/mY SHIELD 2 {PREAMP}
| z z pH/MY SHIELD 2 (NO PREAMP)
| ] = pH/MY IN 2 BLACK,
I o o
{
|

MODEL 1055-10-22-32 WIRING THROUGH REMOTE JUNCTION BOXES

[ TND CONNECTION

REMOTE JUNCTION BOX

< PN 23555-08
CINCLUDES

CLEAR

GRAY

[ J— : PRE AMPL [F EER
GREEN - T | PN 23557-00)
—+11] 181 t
10} [10] } ORANGE
WHITE/BLACKE{ g | T—‘—’[U\fcuzm
BLUE 8l (8] T #SEE NOTE®*  *NDTEM:
GRAY 7l 7 T GRAY
WHITE/GRAY —{ g & } CLEAR FOR 396VP AND
5] [sl RED 396RVP SENSORS.
WHITE/RED—{ 2] |4 ! wiiTE/RED  CONNECT THE BLUE
WHITE 3] 3] | I wiire WIRE ¥0 T81-8.
P A N\ 7 FOR ALL OTHER pH
2 2 f CLEAR (ID}  yapigPor SENSORS
g S
= i TERMINATE THE
CLEAR 121 2 7 Y CLEAR ¢ID}  BLuE WIRE WITH A
A El t WHITE WIRE NUT AND
wWHITE/RED—{ 4| i—rH—\NH!Ti/RED JUMPER TERMINAL
RED } { 5| {5 1 RED T81-7 T8 T8t-8.
WHITE/GRAY——] & 3 CLEAR
TZ 71 } LU crav
BLUE s 8 I SEE NOTE®
WHITE/BLACK{— 9| E—E—\fvl— CLEAR
BLACK 0] [0 } ORANGE
BROWN —LL 81 i
GREEN ——+{12] il i
1
i 82 (el |
NG

FIGURE 2-36. Wiring Model 396VP-54 to Model 1055-22-32
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MODEL 396/396VP/397/398/398VP

SECTION 2.0
INSTALLATION

TB1
Cathode
Anode
+5VDC
-5VDC
pH In Orange
pH Guard

Sol Ground

?ear

White
Red

Ref
Ref Guard
RTD In

RTD Sense

RTD Return Clear

[=[e]e]e[o]o]]=]e]5]=]5]

9241587-00

XMT -P -HT -10
396-54-62
397-54-62
398-54-62

TB2

Ground

4-20mA/FF—
4-20 MAJFF +| 1|

Rev. 1.0

FIGURE 2-37. Wiring Models 396-54-6, 397-54-62, & 398-54-62 to Model Xmt-P-HT-10

p
TB1
Cathode| 12
Anode F
+5vDC| 10
-svoc| g |
pH In _8— Orange
pH Guard TClear
Sol Ground ?
Ref ??ay
Ref Guard T Clear
RTDIn[ 3 |Red
RTD Sense| 2 |white/Red
RTD Return TWhite
L 9241587-00

XMT -P -HT -10
396VP
398VP

Do not connect the Blue
wire to Solution Ground
but instead terminate
with a wire-nut and
jumper Solution Ground
to Reference in.

TB2

Ground

4-20 mA/FF—
4-20 mA/FF+

Rev. 1.0

N

J

FIGURE 2-38. Wiring Models 396VP & 398VP to Model Xmt-P-HT-10
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MODEL 396/396VP/397/398/398VP SECTION 2.0
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INSTALLATION
MODEL 5081-P
o RANSMITTER
i SOL pH ——}I
] peF I OND GUARD |
| l
| |
| |
| |
] |
] |
1
e o w02l
= <t — <O
SHETYZ
wo Fog SENSOR CABLE
NOTES:
1. JUMPER SUPPLIED BY CUSTOMER.
2. ADDITIONAL CABLE PREPARATION REQUIRED FOR
MODELS 389-02-54, 396-54. AND 397-02-10-54.
SEE DRAWING NO. 40308131 FOR CABLE
PREPARATION INSTRUCTIONS.
Mode! 389 -02-54%. 389 -02-54-62.
396 -54%, 396 -54-62. 397 -02-10-54%, and
397 ~02-10-54-62 Sensor Wiring
to Modei 5081-P
* NEEDS ADDITIONAL CABLE PREPARATION.
FIGURE 2-39. Wiring Models 396/397/398 to Model 5081-P
( TB4 1055 -01 -10 -22 -32 )
Orange| 1 | pH/ORP In 1 Model 396-54-62
TB3 2 | pH/ORP Shield (no preamp) 1 Model 396-54-62
1 3 | pH/ORP Shield (preamp) 1 Sondan aund-to Reftone i shen vsig
2 4 So[ution GND 1 gz:;i&;:;zggx:ﬁzj::mapHsensordoesnol
Shid GND 1] 3 |Clear  RCJmpr 5 | Reference Shield 1
RTDIn1]4 ] White Clear] 6 | Reference In 1
RTD Sen 1 i Red TB5 o TB1
RTD Rtrn 1| 6 |Clear Clear| 6 | Reference In 2 | 4 |Earth GND
RTD Rtm 2|7 |Clear Reumr{__ | 5 | Reference shield 2 3 230 vAC
RTD Sen 2| 8 |Red 4 | Solution GND 2 Neutral
RTD In 2| 9 |White | 3 | pH/ORP Shield (preamp) 2 |1 115 vAC
Shid GND 2|10|Clear _2_ pH/ORP Shield (no preamp) 2
+5V) 11 Orange| | | pH/ORP In 2 B2
-5V[12] TB6 [ofs[7]efs[a]sf2]t]
0 im i LD L
i 1 L
%‘ L. RMB iAIR\I2 ALAIR’dl
ks L,.J LT—-} ALA ALARY B
4 ouT2 OUTI
S 9241395 -00 REV. 1.5 )
FIGURE 2-40. Wiring Models 396-54-62/398-54-62 to Model 1055-01-10-22-32




MODEL 396/396VP/397/398/398VP

SECTION 3.0
START UP AND CALIBRATION

SECTION 3.0
START UP AND CALIBRATION

3.1 SENSOR PREPARATION.

Shake down the sensor to remove any air bubbles
that may be present at the tip of the pH glass bulb. In
most cases, the pH sensor can simply be installed as
shipped and readings with an accuracy of +0.6 pH
may be obtained. To obtain greater accuracy or to
verify proper operation, the sensor must be calibrat-
ed as a loop with its compatible analyzer or transmit-
ter.

3.2 CALIBRATION USING BUFFER
SOLUTIONS OR GRAB SAMPLES.

The pH sensor-analyzer/ transmitter loop may be
calibrated by submersing the sensor in a buffer solu-
tion (standard solutions of known pH values) or in a
process grab sample whose pH value maybe
checked by a calibrated laboratory or portable pH
meter.

Please refer to the analyzer's or the transmitters
respective instruction manuals for proper cali-
bration procedures.
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MODEL 396/396VP/397/398/398VP

SECTION 4.0
MAINTENANCE

SECTION 4.0
MAINTENANCE

4.0 MAINTENANCE. The Model 396, 396VP, 397,
398, and 398VP Sensors are disposable type sensors
and therefore require minimum maintenance. Every
sensor should be kept clean and free of debris and
sediment at all times. The frequency of cleaning by
wiping or brushing with a soft cloth or brush is deter-
mined by the nature of the solution being measured.
The sensor should be removed from the process peri-
odically and checked in buffer solutions.

SAFETY WARNING

SENSOR IS IN PRESSURIZED SYSTEM!
May cause spray and bodily injury. Before  ~=@§

removing sensor, be absolutely certain that
the process pressure is reduced to 0 psig
and the process temperature is lowered to a

safe level.

If the sensor will not calibrate, refer to your analyzer/
transmitter instruction manual for proper test proce-
dures. If it is determined that the sensor has failed, it
should be discarded and replaced.

4.1 ELECTRODE CLEANING. If the electrode is coat-
ed or dirty, clean as follows:

1. Remove the sensor from process.

SAFETY WARNING

SENSOR IS IN PRESSURIZED SYSTEM g
may cause spray and bodily injury.

Before removing sensor, be absolutely cer-

tain that the process pressure is reduced to

0 psig and the process temperature is low-

ered to a safe level.

4. Wash the glass bulb in a dilute 5% hydrochloric acid
solution and rinse with clean water. Soaking the
sensor overnight in the acid solution can improve
cleaning action.

NOTE
Erroneous pH results may occur immedi-
ately after acid soak, due to reference
junction potential build-up.

Replace the sensor if cleaning does not
restore sensor operation.

4.2 AUTOMATIC TEMPERATURE COMPENSATOR.
The temperature compensator element is temperature
sensitive and can be checked with an ohmmeter.
Resistance increases with temperature.

The 3K element will read 3000 ohms £1% at 25°C (77°F)
and a Pt-100 will read 110 ohms. Resistance varies with
temperature for a 3K and Pt-100 element and can be
determined according to Table 4-2 or the following formula:
RT=Rg [I+R1 (T-20)]
Where Rt = Resistance
T = Temperature in °C

Refer to Table 4-1 for Ry and R4 values

TABLE 4-1. Ry and R4 Values for
Temperature Compensation Elements

Temperature
Compensation Element Ro Rq
3K 2934 .0045
PT-100 107.7 .00385

2. Wipe the glass bulb with a soft, clean, lint free cloth
or tissue. If this does not remove the dirt or coating,
go to Step 3. (Detergents clean oil and grease;
acids remove scale.)

3. Wash the glass bulb in a strong detergent solution
and rinse it in clean water. If this does not clean the
glass bulb, go to Step 4.

CAUTION

The solution used during the following check is an acid
and should be handled with care. Follow the directions
of the acid manufacturer. Wear the proper protective
equipment. Do not let the solution come in contact with
skin or clothing. If contact with skin is made, immedi-
ately rinse with clean water.
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TABLE 4-2.Temperature vs Resistance
of Auto T.C. Elements

Temperature °C Resistance (Ohms) ¥1%
3K PT-100

0 2670 100.0
10 2802 103.8
20 2934 107.7
25 3000 109.6
30 3066 111.5
40 3198 115.4
50 3330 119.2
60 3462 123.1
70 3594 126.9
80 3726 130.8
90 3858 134.6
100 3990 138.5




MODEL 396/396VP/397/398/398VP

TROUBLESHOOTING

TABLE 5-1. Troubleshooting

SECTION 5.0

SECTION 5.0
TROUBLESHOOTING

Trouble

Probable Cause

Remedy

Meter reads off scale. (Display
reads overrange.)

T.C. element shorted.

Check T.C. element as instructed
in Section 4.2 and
replace sensor if defective.

Sensor not in process or sample

stream is low.

Make sure sensor is in process with
sufficient sample stream (refer to
Section 2.0 for installation details).

Open glass electrode.

Replace sensor.

Reference element open - no contact.

Replace sensor.

Display reads between 3 and 6 pH
regardless of actual pH of solution
or sample.

Electrode cracked.

Replace sensor.

Meter or display indication swings

or jumps widely in AUTO T.C. Mode.

T.C. element shorted.

Check T.C. element as instructed
in Section 4.2 and replace
sensor if defective.

Span between buffers extremely
short in AUTO T.C. Mode.

T.C. element open.

Check T.C. element as instructed
in Section 4.2 and replace sensor
if defective.

Sluggish or slow meter indication
for real changes in pH level.

Electrode coated.

Clean sensor as instructed in
Sections 4.1 Replace sensor
if cracked.

Electrode at end of life.

Replace sensor.

Transmitter cannot be standardized.

Electrode coated or cracked.

Clean sensor as instructed in
Sections 4.1. Replace sensor
if cracked.

Transmitter short spans between
two different buffer values.

Electrode at end of life, due to
old glass or high temperature
exposure.

Replace sensor.

Coated glass.

Clean sensor as instructed in
Section 4.1. Replace sensor
if cracked.
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MODEL 396/396VP/397/398/398VP

SECTION 6.0
RETURN OF MATERIAL

SECTION 6.0
RETURN OF MATERIAL

6.1 GENERAL.

To expedite the repair and return of instruments, proper
communication between the customer and the factory
is important. Before returning a product for repair, call
1-949-757-8500 for a Return Materials Authorization
(RMA) number.

6.2 WARRANTY REPAIR.

The following is the procedure for returning instru-
ments still under warranty:

1. Call Rosemount Analytical for authorization.

2. To verify warranty, supply the factory sales order
number or the original purchase order number. In
the case of individual parts or sub-assemblies, the
serial number on the unit must be supplied.

3. Carefully package the materials and enclose your
“Letter of Transmittal” (see Warranty). If possible,
pack the materials in the same manner as they
were received.

4. Send the package prepaid to:
Rosemount Analytical Inc., Uniloc Division
Uniloc Division

2400 Barranca Parkway
Irvine, CA 92606

Attn: Factory Repair
RMA No.
Mark the package: Returned for Repair
Model No.
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6.3 NON-WARRANTY REPAIR.

The following is the procedure for returning for repair
instruments that are no longer under warranty:

1. Call Rosemount Analytical for authorization.

2. Supply the purchase order number, and make
sure to provide the name and telephone number
of the individual to be contacted should additional
information be needed.

3. Do Steps 3 and 4 of Section 6.2.

NOTE
Consult the factory for additional informa-
tion regarding service or repair.



WARRANTY

Seller warrants that the firmware will execute the programming instructions provided by Seller, and that the Goods manufactured
or Services provided by Seller will be free from defects in materials or workmanship under normal use and care until the expira-
tion of the applicable warranty period. Goods are warranted for twelve (12) months from the date of initial installation or eighteen
(18) months from the date of shipment by Seller, whichever period expires first. Consumables, such as glass electrodes,
membranes, liquid junctions, electrolyte, o-rings, catalytic beads, etc., and Services are warranted for a period of 90
days from the date of shipment or provision.

Products purchased by Seller from a third party for resale to Buyer ("Resale Products") shall carry only the warranty extended by
the original manufacturer. Buyer agrees that Seller has no liability for Resale Products beyond making a reasonable commercial
effort to arrange for procurement and shipping of the Resale Products.

If Buyer discovers any warranty defects and notifies Seller thereof in writing during the applicable warranty period, Seller shall, at
its option, promptly correct any errors that are found by Seller in the firmware or Services, or repair or replace F.O.B. point of man-
ufacture that portion of the Goods or firmware found by Seller to be defective, or refund the purchase price of the defective por-
tion of the Goods/Services.

All replacements or repairs necessitated by inadequate maintenance, normal wear and usage, unsuitable power sources, unsuit-
able environmental conditions, accident, misuse, improper installation, modification, repair, storage or handling, or any other
cause not the fault of Seller are not covered by this limited warranty, and shall be at Buyer's expense. Seller shall not be obli-
gated to pay any costs or charges incurred by Buyer or any other party except as may be agreed upon in writing in advance by
an authorized Seller representative. All costs of dismantling, reinstallation and freight and the time and expenses of Seller's per-
sonnel for site travel and diagnosis under this warranty clause shall be borne by Buyer unless accepted in writing by Seller.

Goods repaired and parts replaced during the warranty period shall be in warranty for the remainder of the original warranty peri-
od or ninety (90) days, whichever is longer. This limited warranty is the only warranty made by Seller and can be amended only
in a writing signed by an authorized representative of Seller. Except as otherwise expressly provided in the Agreement, THERE
ARE NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, AS TO MERCHANTABILITY, FIT-
NESS FOR PARTICULAR PURPOSE, OR ANY OTHER MATTER WITH RESPECT TO ANY OF THE GOODS OR SERVICES.

RETURN OF MATERIAL
Material returned for repair, whether in or out of warranty, should be shipped prepaid to:

Emerson Process Management
Liquid Division
2400 Barranca Parkway
Irvine, CA 92606

The shipping container should be marked:
Return for Repair
Model

The returned material should be accompanied by a letter of transmittal which should include the following information (make a
copy of the "Return of Materials Request" found on the last page of the Manual and provide the following thereon):

Location type of service, and length of time of service of the device.

Description of the faulty operation of the device and the circumstances of the failure.

Name and telephone number of the person to contact if there are questions about the returned material.
Statement as to whether warranty or non-warranty service is requested.

Complete shipping instructions for return of the material.

SANE IR

Adherence to these procedures will expedite handling of the returned material and will prevent unnecessary additional charges
for inspection and testing to determine the problem with the device.

If the material is returned for out-of-warranty repairs, a purchase order for repairs should be enclosed.




The right people,
the right answers,

v right now.

ROSEMOUNT ANALYTICAL
CUSTOMER SUPPORT CENTER
1-800-854-8257

A

Emerson Process Management

Liquid Division
2400 Barranca Parkway
Irvine, CA 92606 USA
Tel: (949) 757-8500
Fax: (949) 474-7250

ON-LINE ORDERING NOW AVAILABLE ON OUR WEB SITE
http://www.raihome.com

Specifications subject to change without notice.

Credit Cards for U.S. Purchases Only.
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