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1. General items

1.1 Introduction

The multi-point temperature sensor produced by Wise Co., Ltd. is a product precisely manufactured
according to customer specifications. The products must be tested and stored in appropriate locations,
and the requirements provided in the documentation, test reports and handling manuals, etc., must be

adhered to in order to maintain optimum state during the duration of use.

1.2 Application

A multi-point temperature sensor is typically used for measuring temperatures in various processes in
the areas of catalytic cracking, pressurized reactors, distillation towers, tanks, oil refining and
petrochemicals. Measured values are used for indication, recording and control in control panels or
process systems. Multi-point temperature sensors are comprised of at least one temperature sensor,
and are designed to measure temperatures in reactors with different temperature regions along the
length of a single nozzle, depending on the size of the process connection flange. They can be used in
various process connections, junction boxes and designs. Temperature sensors may be directly
inserted into pipes without a protection tube or thermowell. Depending on the process situation,
appropriate protection tubes or thermowells may be selected and used. Units can be tailored to all

applications in accordance with customer requests.

1.3 Warranty

If one causes damage to the product due to failures to comply with the user manual, or if one
arbitrarily remodels it, changes or repairs the product, the manufacturer will not be responsible for it,

and the product warranty period will expire.
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2. Warning

Guide on handling for safe use

For the safe and correct use of the product, make sure to read the handling guide carefully before use.
Handling errors can cause device malfunctions, and it can lead to injury, accidents, etc.

Warning A

1) For the safety, only a worker with professional skills in electronics and electrical construction is
allowed to install the product.

2) Make sure to use the product within the rated input/output range set in the specifications.

3) Install the product in the environment of use indicated in the specifications.

4) Install wiring in accordance with the indoor wiring provisions and the Technical Standard for
Electrical Installations.

5) Make sure power has been cut off before performing wiring work.

6) Use wires with a sheath-insulated crimp terminal at the end.

7) Cable glands of the same explosion proof grade or higher.

8) Do not disassemble the product under any circumstances.

9) Use the product in the permissible temperature range.

10) Do not apply excessive loads, vibrations, or impacts.

11) When installing the product in a pipe, insert using an appropriate protection tube and thermowell.

12) Select the proper protection tube and thermowell according to process conditions.
(Please be reminded that the customer is liable for selecting inappropriate protection tubes or

thermowells.)

C-QIM-2731-T03_EN_Rev.1 4
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3. Main specs

3.1 Explosion-proof

B Model: R500 series
B Explosion-proofing grade: Ex d IIB T6, Ex d IIC T6, Ex e IIC T6 (Junction box)

Junction box with the appropriate explosion proof rating may be used as per customer request

3.2 Protection grade

B [P 65~67

Applicable to IP rating for use in hazardous area according to customer requirements

3.3 Temperature sensor types

B Thermocouple (TC): K, E, J, T, N, B, R, S type

B Resistance thermometer detector (RTD): Pt 100Q at 0 C

3.4 Accuracy and tolerances

B Thermocouple(TC)
Class 1, Class 2 (DIN/IEC584-2, BS/EN60584-2, JIS C1602)
Special, Standard (ASTM E230, E988, ISA-MC96.1)

B Resistance thermometer detector (RTD).
Class A: +(0.15+0.002 1t1)

Class B :+(0.3+0.0051t1I)

Please consult the table below for details.

5 C-QIM-2731-T03_EN_Rev.1
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1) Thermocouple (TC): Class 1, 2, 3 (IEC/EN 60584-2) or Standard / Special (ASTM E230, ANSI MC

96.1)
Type Class Temperature range Maximum deviation
-200~0 C The greater of £2.2 C or 2%
Standard - -
K 0~1260 C The greater of £2.2 C or £0.75%
Special 0~1260 C The greater of £1.1 C or £0.4%
-200~0 C The greater of +1.7 C or +1%
Standard . 5
E 0~870 C The greater of +1.7 C or £0.5%
Special 0~870 C The greater of +1.0 C or £0.4%
B Standard 870~ 1700 C +0.5%
Special 870~ 1700 C +0.25%
R Standard 0~1480 C The greater of +1.5 C or £0.25%
Special 0~1480 C The greater of +0.6 C or £0.1%
s Standard 0~1480 C The greater of +1.5 C or £0.25%
Special 0~1480 C The greater of +0.6 C or £0.1%
N Standard 0~1260 C The greater of £2.2 C or £0.75%
Special 0~1260 C The greater of £1.1 C or £0.4%
-200~0 C The greater of +1.0 C or £1.5%
Standard
T 0~370 C The greater of +1.0 C or £0.75%
Special 0~370 T The greater of 0.5 C or £0.4%
] Standard 0~760 C The greater of +2.2 C or £+0.75%
Special 0~760 T The greater of £1.1 C or £0.4%
*Note.

Each model has different certification types. See “3.3 Temperature sensor types” and look up the

certifications for the applicable type in the table.

2) Resistance thermometer detector (RTD): Class A, B (IEC/EN 60751)

Tolerance Temperature range of validity (°C)
- : - : Tolerance value (°C)
class For wire wound resistors | For film resistors
A -100 to +450 -30 to +300 + (0.15 + 0.002 | t )
B -196 to +600 -50 to +500 + (0.3 +0.005|t)

C-QIM-2731-T03_EN_Rev.1
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4. Design

4.1 Installation components

Head: Explosion proof enclosure (junction box)

(Provided together with components such as cable glands, drains and breather valves, earthing
terminals, terminals and transmitters, etc.)

Extension cable: Cable (Teflon(260°C)) for electric connection between sheathed cable and
junction box

Sensor unit: Sheathed cable comprising thermocouple or RTD

Process connection unit: The connection between the measuring element and the process is
normally supplied as a flange or screw type assembly.

Head connection type: Installation directly on head or by mounting union joint, remote connection
installation using extension cable.

Protection tube and thermowell: Welded directly to process connection, ensuring mechanical
protection and improved corrosion resistance.

(Available with or without protection tube and thermowell)

Compression fittings: Select when process environment conditions require appropriate airtight
seals, according to external environment (vulnerable to contact with heat) temperature, pressure
and fluid medium

Individual guide tube: Temperature sensors are inserted individually to reach the designated
measuring point (individual temperature sensors can be replaced)

Additional accessories: Accessories available as an option for installation

(Clips, pads, spacers, stacking spring, heat shield, heat transmission block, pressure valve, etc)
Transmitter: Temperature sensors can be fabricated with or without a transmitter (extension cable
connected externally to junction box for direct or remote installation)

Tailored design for all applications

C-QIM-2731-T03_EN_Rev.1
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4.2 Basic pre-order design requirements

B High insulation characteristics are required to ensure that the sheath cable (Ml cable) material is
protected from process temperatures.

B The type of temperature sensor must be selected carefully depending on requirements.

(Check maximum allowable pressure and load, min./max working temperature, process fluid,
vibration)

B The sheath cable (MI cable) material must be selected carefully, checking that the material is
appropriate to the material of the tank or pipe and the process environment.

B Number and location of measuring points

B Insertion length

B When ordering without a protection tube and thermowell, check the inner diameter of the
protection tube and thermowell at the installation site. (Avoid damaging the sensor through
contact with weld joints in the inner wall of the thermowell during insertion)

B When ordering a protection tube and thermowell, dimensions and material
(Process pressure, temperature and fluid must be checked. Choosing the wrong dimensions and
material may greatly reduce sensor life and cause premature failure.)

B Materials and process compatibility

B Check that the product is compliant with existing control system requirements.

B Threaded conduit connections and cable glands may be positioned on the side or bottom of the
junction box. Junction box dimensions are determined by the number of sensors, terminal
connections or transmitters. (Check the junction box installation location for
interference/obstruction)

B Product installation location (horizontal, vertical or diagonal)

B Avariety of miscellaneous designs specially engineered to customer applications are provided.

C-QIM-2731-T0O3_EN_Rev.1 8
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4.3 Head: Explosion-proof enclosure (Junction box)

B Application-specific electrical enclosure (option)

B Comes with components such as cable glands, drain and breather valves, grounding terminals,
terminals or transmitters

B Material: Cast aluminum alloy or stainless steel

B Junction box dimensions are determined based on number of sensors, transmitters and terminal
strips

B Cable entry port size and number of holes can be selected according to customer requirements

(Please check before placing order.)

Exd B ExdIIC ExellC

%@\ } -
&

g
@ Front View Right Side View
Front View Right Side View !_%_%—@—%_%_\

bob
E&l

. 006

Right Side View

Bottom View Bottom View Bottom View

Warning: Certified explosionproof cable glands must be used when installing in hazardous areas.

See the <Table: Head information> below for the types of cables that may be connected

Table : Head information
. Junction box Conduit adaptor . .
Type of Explosion-proof Standard material (Female thread size) Conduit adaptor material
ExdIIB o M20x1.5P
Ex d IIC Cast aluminium alloy NPT 1/2 _ _
NPT 3/4 Brass+Ni.plating
NPT 1 Stainless steel
. NPT 1 1/4
Exe llIC Stainl teel
X e ainless stee NPT 1 12
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4.4 Sheathed cable (Ml cable)

A sheathed cable (Ml cable) is an insulated cable for protecting an inner wire. The space between a

protection metal tube and inner wire or nickel wire is filled and sealed with the inorganic insulating

material magnesium oxide (MgO) at high temperature and high pressure.

1

2)

3)

4)

5)

6)

7)

8)

Sheathed cable(MI cable) structure

Protection metal tube: Filled with inorganic insulating material to insulate and protect the inner
wire or nickel wire for metal tube

Inorganic Insulator: Highly pure magnesium oxide(MgO) powder to electrically insulate the
protection metal tube and inner wires

Internal conductor: The thermocouple (TC) is a metal or alloy wire that determines the function of
an insulated cable. The use is differentiated by the type of internal conductor. The resistance
temperature detector (RTD) is a nickel wire used for connecting the resistor element to the
terminal.

Insulating tube: Ceramic tube used to insulate and prevent short circuit between the resistor
element and the inner wire connection

Resistor element: A resistant platinum element for temperature measurement, fixed in place
inside the protection tube

The sheathed cable (Ml cable) is flexible and mechanically robust. When installing with a
curvature, the minimum radius of curvature must be 5 times the outer diameter of the sheathed
cable (Ml cable). (KS C 1616)

The sensor portion of a resistance temperature detector (RTD) contains a resistor element, and
the cable must be kept straight within 200mm from the sensor portion. (Do not bend)

Cables, plug-in connectors or connector sockets may be connected.

C-QIM-2731-T0O3_EN_Rev.1 10
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4.5 Types of temperature sensor

4.5.1 Thermocouple (TC)

Two metal wires of different type are joined to form a closed circuit, and when a temperature
differential is maintained between the joined wires, an electromotive force is generated in the closed
circuit. This electromotive force is called thermoelectromotive force, and a joining of two wires made of
different metals that uses this principle is called a “thermocouple (TC)". Highly durable, thermocouples
are widely used in extreme environments, specifically for temperature measurements at power plants
and steelworks, etc. Factors to be considered when selecting a thermocouple (TC) include
temperature range, accuracy, sensor diameter and length, lead line length, environment being
measured, and characteristics of the medium with which the temperature sensor comes into contact.
Thermocouples (TC) typically have the broadest temperature range, but their accuracy and stability is

less than that of resistance temperature detectors (RTD).

B Types of thermocouple (TC) grounding

Contacts between sheathed cables (Ml cable) can be grounded, ungrounded or exposed.

1) Grounded: The thermocouple (TC) wire is physically welded to the sheathed cable (Ml cable).
External heat is transmitted to the thermocouple (TC) joint through the sheathed cable (Ml cable)
providing fast response times. However are sensitive to electrical ground loops.

2) Ungrounded: The thermocouple (TC) joint is separated from the sheathed cable (Ml cable).
Response time is slower than the grounded type, but the thermocouple (TC) is electrically
shielded.

3) Exposed: The tip of the thermocouple (TC) joint is exposed outside the sheathing. Appropriate for

use in non-corrosive environments where fast response speed is required.

Hot Junction Sheath cable Hot Junction Sheath cable Hot Junction Sheath cable
(MI—cable)

Grounded Ungrounded Exposed

C-QIM-2731-T03_EN_Rev.1
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4.5.2 Resistance thermometer detector (RTD)

Resistance temperature detectors (RTD) operate according to the principle of thermal resistance. The
electrical resistance of a metal wire increases with temperature. Typical resistance temperature
detectors(RTD) elements made of copper, nickel or platinum have large variations in resistance
according to temperature change, and can more safety and accurately measure temperatures
compared to thermocouples(TC) However, they have limited temperature range and relatively high
cost. They require current to measure temperature, and heat generated by the resistance temperature
detectors (RTD) themselves may impact the accuracy of temperatures measured. Selecting an
resistance temperature detectors (RTD) appropriate for the location of temperature measurement is
most important to ensure accurate temperature measurement. Accordingly, when selecting a
resistance temperature detectors (RTD), sufficient consideration needs to be given to a structure
resistant to surrounding conditions such as heat, corrosion and mechanical impact, installation method,

resistance temperature detectors (RTD) element and protection tubing, etc.

R.T.D Element Sheath cable RTD Element Sheath cable
(Ceramic type (Film type) (MI—cable)
B S

Ni—Lead wire Insulator/

MgO MgO

Ni—lLead wire
Ceramic type Film type

B Types of resistance thermometer detector(RTD)

1) Ceramic type (Pt100%): Platinum resistance thermometer detector (RTD) elements using
ceramics are used for measuring temperatures in the range of -196 ~ 600C, and have superior
reproducibility and stability compared to other elements. These are used broadly for industrial
temperature measurements with margins of error ranging from Class A and B to DIN IEC751, and
used in most standard resistance thermometer detector (RTD).

2) Film type (Pt100%): Allows for maximum exposure of the sensor, giving fast response times.
Small length and thickness allows installation in tight spaces, with high impact and vibration
resistance. Used for measuring temperatures in the range of -50 ~ 500C, and used broadly for
industrial temperature measurements with margins of error ranging from Class A and B to DIN

IEC751, and used in most standard resistance thermometer detector (RTD).

C-QIM-2731-T0O3_EN_Rev.1 12
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B Inner wires

13

Nickel wire is typically used for connecting the resistor element to the terminal, and the 3-wire type

connection is standard.

1

2)

3)

4)

2-wire type: One wire is connected to each of the two terminals of the resistance thermometer
detector (RTD) element. This saves costs, but is subject to the impact of wire resistance and is
not suitable for high accuracy temperature measurements.

3-wire type: Two wires are connected to one terminal of the resistance thermometer detector
(RTD) element, with a single wire connected to the other terminal. This reduces the impact of wire
resistance. Most commonly used for high reliability.

4-wire type: Two wires are connected to each of the resistance thermometer detector (RTD)
terminals to eliminate the impact of wire resistance. Suitable for temperature measurements
where especially high accuracy is required.

Typical materials for resistance thermometer detector (RTD) internal wires are pure metals such

as nickel (Ni), copper (Cu), and platinum (Pt),etc

4.5.3 Outer diameter of sheathed cable (Ml cable)

1

2)

Thermocouple (TC)

1.0,1.6,2.3,3.2,4.8,6.4,8.0,9.5and 12.7 mm

Double-sheathed cables (Ml cables) cannot be used for outer diameters of 1.0 and 1.6mm.
Resistance thermometer detector (RTD)

3.2,4.8, 6.4 and 8.0 mm

Temperature range
Thermocouple (TC): -200 C ~ 1300 C with thermowell
-200 T ~ 800 T without thermowell
Resistance thermometer detector (RTD): - 196 T ~ 600 T with thermowell or without thermowell

(Temperature ranges may vary depending on process environment conditions.)

C-QIM-2731-T03_EN_Rev.1
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4.6 Process connection unit

B Basic flange process connection: Designated flange according to international standards
(NPS, pressure, gasket surface and material, etc.)

B Tailored design of connections to satisfy process environment conditions

B May be provided with eye bolts for lifting the instrument

B Depending on the use environment, the following

4.6.1 Basic type

NO. | Description
1 Junction box

Sheath(MI-cable)
3 Nipple
3-2 | Union
4 Flange
6 Compffitting
7 | Tip

B The basic design for most multi-sensors requires a protection tube, but units may be supplied
without an external protection tube if a protection tube and thermowell are available at the
installation site.

B Measuring points radially positioned inside reactor to provide three-dimensional measurement of
temperature distribution inside reactor

B Assembly of compression fitting or sealing using tip welding See <Fig.1>

B Bottom of flange used for process connection is open by default (may be welded to seal

depending on presence of sealing)

@Comp'ﬁttimg Welding We\dmg

@T\

<Compfitting type> <Welding type> <Stopper type>
< Fig.1> Detail "A"

C-QIM-2731-TO3_EN_Rev.1 14
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4.6.2 Protection tube type

NO. Description

1 Junction box
2 Sheath(Ml-cable)

3-1 | Nipple
3-2 | Union
4 Flange

5 Protecting tube
8 | Stopper( See <Fig.1>)

* Union joint type: Design requiring adjustment
of junction box direction

Type2 Type3 Typed

Typel. Compact type

Basic type, comprised of protection tube for protecting temperature sensor
Mechanical strength and stable corrosion resistance is ensured for temperature sensors, and the
process medium is protected.

Temperature sensors can be replaced individually.

Type2. Heat junction block type

Spring type: Design using compression spring to keep temperature sensor in close contact with
inner wall of protection tube, providing fast response times for individual measuring points
Stopper type: Design where a thermal block is secured to the desired position of the sensor and
kept in close contact with the inner wall of the protection tube to ensure good thermal
transmission

Temperature sensors can be replaced individually.

Type3. Support rod type

Plate secured to support is used to guide the measuring location and prevent twisting of the
temperature sensor.
The sensor is in close contact with the inner wall of the protection tube, ensuring optimal heat

transmission.

C-QIM-2731-T03_EN_Rev.1
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B Can replace the existing protection tube.

Type4. Guide tube type

B Provided together with an earthed or non-earthed thermocouple, and is inserted into an individual
guide tube for installation at the designated measuring point.

B Space is required for mounting and securing the guide tube in place. Therefore, protection tube

size is limited by the number of measuring points.

4.6.3 Remote connection type

Weld-pad type heat transfer block type Comp'fitting type

NO. | Description . . . .
= B Sensor and junction box are electrically connected using an
1 | Junction box
2| Sheath(MI-cable) extension cable.
3 | Cable gland
4 | Flexible tube B A stainless steel flexible tube is used to protect the extension cable.
5 | Sleeve
6 | Compfitting B Various insertion length and process connections available for
outstanding flexibility.
Note:

1. Designs provided according to customer requirements.

2. Need to identify specific process environment details such as temperature and pressure.

C-QIM-2731-T0O3_EN_Rev.1 16
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4.7 Additional options

The following installation options are available depending on the use environment of the product.

4.7.1 Welding pad type

E——— w emmiy] o
I L

B Contour welding pad attached to the temperature sensor portion of the sheathed cable

(Ml cable).

B Welding pads may be attached parallel or perpendicular to the pipe/tube surface.

B Welding pads are fabricated to have a curved or flat shape depending on the surface of the
pipe/tube where they will be installed.

B Welding pads have a groove coinciding with the diameter of the sheathed cable (Ml cable),
allowing the temperature sensor joint to be positioned very close to the surface being measured.

B Welding pads can be integrated with sheathed cables (Ml cables) of all diameters.

B A continuous single-pass weld is used to fix the welding pad to the pipe/tube surface.

4.7.2 Heat transfer block

B Welded to inner wall of reactor for individual - Y
a4
=
temperature measurement.
B Temperature sensors can be removed and replaced individually.
4.7.3 Compression fitting
B Compression fitting are fastened or welded within the process.
T(Tube OD) L
B When attaching compression fittings new tube bandings, inch mm inch mm
1/16 1.6 1/2 12.7
confirm that there is sufficient 1/8 3.2 23/32 183
:[T 3/16 4.8 3/4 19.1
. . 1/4 6.4 13/16 20.6
straight tube section length. /16 79 778 222
3/8 95 15/16 23.8
T Tub=cD 1/2 12.7 13/16 30.2
L Required straight tub 5/8 15.9
length (see tables) 11/4 31.8
R Radius of tubing bent 3/4 1 9'1
7/8 22.2 15/16 333
1 254 11/2 38.1
11/4 31.8 2 50.8
11/2 38.1 213/32 61.1
2 50.8 31/4 82.6

17 C-QIM-2731-T03_EN_Rev.1
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5. Installation guide

5.1 Pre-installation checks and precautions

1) Check for any obstacles or obstructions at the installation location before installation. (To prevent
injury and damage to instruments)

2) When installing instruments in explosion proof areas, check the explosion proof or safety
equipment. (To see if the ordered instrument is approved for use in an explosion proof area,
consult the technical information on the name plate on the side of the junction box.)

3) Use the original packaging to protect the instrument from impact during storage or transport.
Remove the packaging and protective material carefully.

4) When installing, beware of load applied to welds or screw fastenings by the weight of the
instrument. In particular, handle the sheathed cable(MI cable) extending beneath the flange with
extra care.

5) Exercise caution when switching the instrument from a horizontal to vertical position, or the
opposite.

6) Beware not to impact any obstacles nearby the installation location of the instrument.

7) Use the packaging material to wrap and protect the top portion of the flange against rain or
moisture until external wiring to the terminal block has been completed.

8) Protect the sheathed cable(MI cable) from being subjected to the load of the junction box and
appurtenances during transport or storage.

9) Use a Megger (Megohmmeter) to measure and confirm that insulation resistance is within normal
range prior to installation of the product.

10) When transporting the sensor assembly to the tank and attaching to the nozzle, avoid applying
external physical force (compression, impact, etc.) on the sheathed cable (Ml cable).

11) Check that the protection cover and thermocouple are free of scratches, cut marks, oil or other

contaminants. (Even tiny amounts of foreign matter can decrease the accuracy of measurements.)
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stallation requirement

Installation shall be performed by a qualified worker with the necessary professional expertise, in
compliance with the installation instructions.

Do not open the junction box cover in explosive atmospheres when the circuit is energized.
Prior to connecting additional electrical and electronic devices in environments with risk of
explosion, confirm that installation has been carried out in accordance with the indoor wiring
provisions and the electrical technical standards for wiring in intrinsically safe or non-flammable
sites.

When attaching components, do not pull or push the sheathed cable (Ml cable) with excessive
force.

For products attached to compression fittings, do not loosen screws during operation. Attach the
compression fittings to the temperature sensor prior to installation.

For products attached to compression fittings, be careful not to pull or turn the sheathed cable
when attaching or detaching components with the product in an assembled state.

(Can be the cause of leaks)

When installing in direct contact with the process, check that the external loads applied to not
cause deformation of the instrumentation and welded parts.

The end user must ensure that the instrumental has been appropriately installed so that the
allowed limits are not exceeded.

Multi-point temperature sensors must be installed by multiple persons, paying special attention to
safety.

This product has been field-tested in accordance with customer requirements, and has been
subjected to all additional safety-related testing in compliance with safety requirements.
However, malfunction or misuse may result in malfunction. When installing, tighten threaded
components (bolts and nuts) using the designated torque and tools. Confirm proper installation

using the approved drawings.
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5.3 Installation order

1) Check for obstructions inside the vessel where the instrument will be installed.
(Avoid friction, especially occurrence of sparks while installing the instrument.)

2) Check that the gasket sheet is clean, then place the gasket between the flange nozzle and
instrument flange.

3) Insert the instrument through the nozzle, avoiding deformation of the main thermowell. In case of
units comprising a temperature sensor only without protection tube and thermowell, handle with
caution to avoid entanglement or deformation.

4) Fasten the bolts through the flange bolt holes, and secure using nuts and an appropriate wrench
tool. (Do not fasten completely at this time.) Once all bolts have been fastened, use appropriate
equipment to tighten, alternating diagonally. (Adjust torque according to applicable standard)

5) When installing in a radial pattern, identify the designated installation positions on the supporting
structure (support frame, fixing bar, fixing clip, etc.) installed beforehand inside the reactor in
accordance with installation-related drawings, then secure the units in place.

(Note: The minimum radius of curvature should be at least 5 times the outer diameter of the
sheathed cable(MI cable). The end of the RTD contains a resistor element, the RTD must be kept
straight for at least 200mm from the end.)

6) When installing in an existing thermowell, inspect inside the thermowell prior to inserting the
instrument for internal load and obstructions to prevent damage to the temperature sensor and
sparks due to friction. Check the heat contact points between the sensor and end of the
thermowell, and the walls of the existing thermowel. If spacers, center rods or other accessories
are provided, maintain original shape and prevent warping.

7) To wire the system, open the junction box cover and install the extension or compensation cable
through the applicable cable gland of the junction box.

8) Tighten the cable gland of the junction box.

9) Connect the cable to the junction box terminal or transmitter in accordance with the wiring
instructions, matching the cable and terminal tag numbers.

10) Properly position the gasket so that the dust and water ingress protection(IP) rating is not

impacted, then close the cover.
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11) After installing, confirm that all component elements are properly connected to each other In
particular, check the tightness of the threaded connections and tighten any loose parts to the

correct torque.

12) Inspect for proper wiring and any disconnected wires, then measure insulation resistance.
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6. Wiring

6.1 Extension & compensation wire

This type of cable used for temperature measurement. A wire of the same material (extension) as the
thermocouple or a material (compensation) having thermoelectric power characteristics as the
thermocouple is extended to the terminal of the instrument. A compensation wire provides the same
temperature compensation effect as an extension of the thermocouple (TC). Depending on the use
environment and conditions, different insulation and sheathing materials may be used, including low-

temperature, high-temperature, humidity-resistant, oil-resistant, and flex-resistant materials.

6.1.1 Thermocouple (TC)

B The wire is made of the same material as the thermocouple (TC), and indicates the same
temperature measurement as the thermocouple (TC).
B Temperature is measured using the change in voltage (4V) according to temperature changes.

Therefore, sufficient consideration must be given to voltage drop when selecting the unit.

6.1.2 Resistance thermometer detector (RTD)

B Temperature is measured using the change in resistance (Q) according to temperature.
B Resistance thermometer detector (RTD) cables are selected as 3-wire or 4-wire, and one end of

the shielding wire must be grounded.

Type Conductor Insulator Shielding
Glass braiding Tinned braided wire
Thermocouple (TC) By thetr)rlr;(;couple Teflon Teflon
Vinyl (PVC) Vinyl (PVC)
] Glass braiding Tinned braided wire
Resistance
thermometer detector | Tinned copper wire Teflon Tinned braided wire
(RTD) ) :
Vinyl (PVC) Vinyl (PVC)

1) Extension & compensation wire having specs appropriate for measuring temperature sensor
signals must be selected and used.

2) Voltage flow must be given consideration when deciding cable thickness.
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3) The external covering material must be selected appropriately for the installation environment.

4) If there are outdoor wiring sections, do not use glass sheathing. Humidity may reduce insulation
resistance and cause measuring errors.

5) Cables shall be protected from damage such as breakage or cutting by the surrounding
environment.

6) Exercise caution to prevent folding or knitting of cable.

6.2 Precauation for wiring

1) Make sure to cut off power before wiring product with an explosion proof grade.

2) Connect thermocouples (TC) after checking polarity (+/-). Wire resistance temperature detectors
(RTD) after disconnecting the A/B/B (3-wire) terminal.

3) Attach the end of the compensation wire and cable to the terminal block using crimp terminals.
Tightly fasten the screws.

4) When wiring to a transmitter, adhere to the wiring instructions given in the user manual for the
transmitter.

5) For equipment with an explosion proof grade, make sure the cover does not open during
operation. Tighten the locking apparatus.

6) Earthing
- Use aluminum earthing terminals to prevent corrosion.
- Use 304SS earthing bolts.
- Use spring washers to prevent loosening of the earthing terminals.
- When using external earthing terminals, check the connectors and use an appropriate earthing
line.

7) After making the connections, inspect to ensure that the power supply and signal cables have

been connected properly.
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6.3 Terminal block wiring

Typical wiring of thermocouple(TC) and resistance thermometer detector (RTD)
(See the manual provided by each junction box or terminal manufacturer for detailed wiring

instructions.)

B Thermocouples (TC)

WAD 8 MC NE WS
DEK 5/5 MM WS WAD 8 MC NE WS
Tagging DEK 5/5 MM WS
Terminals | 1a99iNg o
Terminals |+ o LT —0+
o : % <Typ K '1;/:'
3l
= eRY: il Ex) 1Pair(Single 2-Wire)
O —|| L2
e
H T — —Q+
= ST
H = — L3 _
= — <ok 4
Ex)1Pair(Double 4—Wire)
Single (3-Wire) Double (6-Wire)
B Resistance thermometer detector (RTD)
WAD B MC NE WS WAD 8 MC NE WS
DEK 5/5 MM WS DEK 5/5 MM WS
Tagging ——
Togging &) 99ing o]
[/ — ! gﬂ Terminals_p5|
il Terminals N Fod s (| L1
N For A
il oo | B |
[ o] B F
. [ TAG |
4 A | .
H = E ]
N 8]l L2
§ LA ] A BB
Bl B
— e Ex) 1Pair Single(3—wire)
N [Te6 |
[l A h
§ Bl LS
A A BB A BB
(B F Ex) 1Pair Double(6—wire)
Single (3-Wire) Double (6-Wire)

Install wires according to the wiring diagram and polarities indicated on the terminal block. Connect

cables to match the terminal tag numbers.
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6.4 International color code table

See the table below when connecting the product.
(Different colors may be used according to customer requirements.)

B Thermocouple (TC)

Type EN (IEC 60584-3) ANSI(ISA MC96.1) JIS C 1610 (KS C 1609)
(+) ) (+) ) (+) )
T Brown White Blue Red Red White
E Violet(Purple) White Purple Red Red White
J Black White White Red Red White
K Green White Yellow Red Red White
N Pink White Orange Red Red White
B Grey White Grey Red Red White
R Orange White Black Red Red White
S Orange White Black Red Red White

B Resistance thermometer detector (RTD)

IEC/EN 60751 standard applied (see applicable colors for the KS C 1603 standard)

Red
Red

ﬁwmte

L
477_4|7Ye\|ow

Red
Red

White

lack

Grey)
)
Single (3-Wire) Double (6-Wire)
—————  Red
————Red ————Red
———Red

b

[ White

———— White

hite
Yellow
—|7_L'L{J:Yellow

4?\0&
Grey)
lack

EGrey)

Single (4-Wire)

Double (8-Wire)

25
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7. Name plate

| |
©HIISE MULTIPLE THERMOCOUPLE & RTD—&1+

ELEMENT[ ___ JSHEATH MATERAL[ ]|

CLASS[___JSHEATH ouTDIA[ ] DATE| |

TAG NO.

2022 Deogyeong-daero,Giheung—gu,Yongin—si,Gyeonggi—do,Korea |
WISE CONTROL INC. —

B Increased Safety Explosion Proof Rating (Ministry of Labor Notice No. 2010-36)
B Certified explosion proof products have passed confirmation testing, and have the same specs as

submitted to the certification lab.

7.1 Name plate indications

B Types of temperature sensor : Thermocouple (TC) or Resistance thermometer detector (RTD)
B Temperature sensor types

B Outer diameter and material of sheathed cable (Ml cable)

B Accuracy

B Date of manufacture

B Tag No. (Identification number)

B Sheathed cable (Ml cable) length

8. Maintenance

B Access to instruments for maintenance and servicing must be ensured.

B Parts of the instrument must be replaced with parts which guarantee identical characteristics and
performance.

B |tis recommended that the following are checked every 3 months.

1) Open the junction box cover and check the inside for flooding.

2) Use a tester to measure insulation resistance and check for disconnected wires.
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9. Defect

Defect

Cause

Response

Damaged line and no

Excessive mechanical load or

Replace the measurement sensor

chemical substances

signal overheating with an appropriate structure.
Inaccurate Overheat, or decreased sensor Use thermowell
measurement accuracy due to overheating of

Signal interference

Drift current due to ground loop or
electrical field

Used shielded connection cable,
increase distance from motor and
power line.

Remove electric potential and use
galvanic insulated transmitter or
barrier.

long response time

Improper installation location

Adjust process line installation
location or insertion depth.

Inappropriate thermowell size

Select thermowell with dimensions
usable with the process line.

Corrosion

Improper material selected for
inserted components or thermowell

Select material compatible with
process.

If the defect cannot be removed through the measures listed above, immediately shut down the

equipment. Confirm that all pressure has been released and no signal is output, and protect the

equipment to prevent restarting. In this case, please contact the manufacturer.

If it is necessary to return the equipment, please follow the instructions in Chapter 11, “Returns”

27
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10. User's duties

Temperature sensor products are used in high temperatures and corrosive environments. The right
product must be selected based on various safety considerations. For all temperature sensors designs,
proper installation is the most important.Incorrect installation can eventually lead to an inaccurate
reading of temperature.Wise Co., Ltd. can support users’ selection but will not be responsible for them

in any sort of way..

11. Product return

1) If the product gets returned for recalibration or repair work, make sure to use the original
packaging or safe packaging method, and also make sure to return the related documents.

2) Make sure to prevent exposures of the product to dust, wetness, or other sources of pollution
during the conveyance.

3) Pack it properly to prevent vibration or any kind of impact during the conveyance.

4) If the product gets damaged during the conveyance, make sure to record it on paper, and if there
is some kind of loss due to a delayed installation, one may demand compensation from the

conveyance company.
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The content of the user manual is prepared with the best efforts, but it might contain typos, or errors requiring
fixes, so we kindly ask for understanding. The product spec or exterior can be changed without a pre-notice for
the quality improvement purposes, thus Wise Co., Ltd. has the rights to change them. Figures used in the user
manual are for just illustration purposes, and they can differ from the actual shape.

Yongin Factory A/ S related Inquiries Wise Co., Ltd. Seoul Office

2022 Deogyeong-daero,Giheung- 2022 Deogyeong-daero,Giheung- 181, Gasan digital 1-ro, Geumcheon-gu,
gu, Yongin-si,Gyeonggi-do (Sanggal- gu,Yongin-si,Gyeonggi-do (Sanggal- Seoul (Gasan-dong, Gasan W CENTER)
dong) dong) F19

) T.02-300-2300
webmaster@wisecontrol.com
www.wisecontrol.com Home page: Service F. 02-300-2400

center>Technology/Quote Inquiry

OFs
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3.3 2% MM EIY

B ZHU(TO):K, E J, T,N,B, R, Stype
B =23 (RTD): Pt 100Q at 0 C

3.4 HEE U 383}

B FAHTO)
Class 1, Class 2 (DIN/IEC584-2, BS/EN60584-2, JIS C1602)
Special, Standard (ASTM E230, E988, ISA-MC96.1)

Ol
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0
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1) GHTH(TC): Class 1, 2, 3 (IEC/EN 60584-2) or Standard / Special (ASTM E230, ANSIMC 96.1)

Type Class Temperature range Maximum deviation
-200~0 C The greater of +2.2 C or £2%
Standard . .
K 0~1260 C The greater of +2.2 C or £0.75%
Special 0~1260 C The greater of £1.1 C or £0.4%
-200~0 C The greater of £1.7 C or 1%
Standard - -
E 0~870 C The greater of £1.7 C or £0.5%
Special 0~870 T The greater of +1.0 C or £0.4%
8 Standard 870 ~1700 C +0.5%
Special 870~ 1700 T +0.25%
R Standard 0~1480 C The greater of £1.5 C or £0.25%
Special 0~1480 C The greater of £0.6 C or £0.1%
s Standard 0~1480 C The greater of +1.5 C or £0.25%
Special 0~1480 C The greater of +0.6 C or £0.1%
N Standard 0~1260 C The greater of +2.2 C or £0.75%
Special 0~1260 C The greater of +1.1 C or £0.4%
-200~0 C The greater of £1.0 C or £1.5%
Standard - -
T 0~370 C The greater of £1.0 C or £0.75%
Special 0~370 C The greater of 0.5 C or £0.4%
3 Standard 0~760 T The greater of £2.2 C or £0.75%
Special 0~760 C The greater of +1.1 C or £0.4%
*Note

Dol 9F We EfQlo] HOBHOE 33 2& MM ElPe ol 3

StA|Z] BEELIC

2) S2XYH (RTD): Class A, B (IEC/EN 60751)

Tolerance Temperature range of validity (°C)
- - - - Tolerance value (°C)
class For wire wound resistors | For film resistors
A -100 to +450 -30 to +300 + (0.15 + 0.002 | t])
B -196 to +600 -50 to +500 + (0.3 +0.005 |t
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42 22 712 47 27 AR

B AlA AHO|Z(MIcable)?] A0 Cist Z2MA 2 EE Bdst| fal O #2 dH §4&

7124 0F BfL|Ct,

B 2L M RIS 27 AR Thep LSSkl HEISHOF SLICY.

(318 @2 U 31, 24/20 A8 25, TZNA R, AUS =)

B A2 AOIZ(MIcable) ML AZHA AMekzof 50f B2 E& To|To| Y U TRHA
B0l HeHera soIsLct

W 23 OIS 4 o HOIE 93|

n 49 o)

m 5 £S5 U HRY 90| FRFHE FL M3 B He 58 U KU FS SHOIELIC
(M| L 8 OISROIA Mk MY £F 45| YE= Zo|)

n B5 £H Y KH2WO| Y S A4 U Y
(TN 92, 25 U R SHl0| LRFLICH HRE X4 U YUS S MM £30|
3 BEElD 27| DYO| WM 4 UsULH)

B Az L DTZMA S

m AZ0| JIZ Ao AIAR 27 AR 2B BOIFLICt

W LIARMO| Q= =2 HZ L AHOo|E OMEE Jd 9L SH Ex= SHHO| HiRY 4+~ USLICE
A gL 2es A, B2} AZ E= EAMADE 20 Ot 2YFHLUCOH
(48 gL 22 920 MY 75 &elo] TeefLH)

B AHE 22 22(E, #A Ee A
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43 IS WE ABTHEM U)
B OfZ2|AH0|H0 TEH A7 AS2A(ZH)
B 0] OME, Bl Y E2|E ¥E H| HO|g8, HA E= EMADE SO 1H242 A
Al
n N3 EZ YR0|E B2 TE AfQlRA AY
B YE A s MM, EMADIE L CRp AEEO| 20 M) 2
m 07 27 Al T2t Ao|2 U AOIZ U B4 Me| Jts
(E2Al A3 Jls 92 gl TR)
ExdIIC ExellC
f| M ai A
4 L3
L2 /< \Q\ @
@ i
IS |
: * ®
1 ¢ :
Front view Right Side View @ J@ Front View Right Side View
%u\g} Ta] Tt=n Front View Right Side View Fﬁg—%—@—%—%
& © Y @ 4
N g ‘@/—@@
T
Bottom View Bottom View ‘ Bottom View
Warning: & 2|20 d2|5t= AFQ| 0l QME= LF ASE AHFZFS AHEdHOF LT
AHZ 758t H 0|22 o2l <Table: Head information)> & &QIEH|Ct

Table : Head information

Conduit adaptor material

Tvbe of Explosion-oroof Junction box Conduit adaptor
yp P P Standard material (Female thread size)
ExdIIB o M20x1.5P
ExdIIC Cast aluminium alloy | \pT 12
NPT 3/4
NPT 1
. NPT 1 1/4
E Il I I
xellC Stainless stee NPT 1 1/2

Brass+Ni.plating

Stainless steel

C-QIM-2731-T03_KR_Rev.1
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4.4 A& AH0|S(MI cable)

A& AHOE(MIcable)2 24 Est W& =4 = UZ =4 AL0jo| 22 HEfe] 27| EH=2

AS0IOHE(Mg0)E 12, 1¢ 5tof 53 SYUSHH LAetE 22 Jt8E 34 232 Y A0

=Yt

B A|A FO|E(MI cable) #+&

1) =55 23 UWR =4 = UZA 240/0iet 27| dAESS &7 SYsto R =48 M2 A
St =ME B55kE a4

2) 7] 9= M30a4ls(Mg0), a4 E= 2t U ME H7|Hez HAsts A&kl &
L e =2

3) WE =4 GUMTO= E #HolE9l 7Is8 Edste 845 L= gaiez UR &M R0
et 8x7t PR S2AEARTD)= A 2412 HAS H4&5H7| % A2 LE =48
ALE.

4) Bk Mg 221t R =4 AE 229 B T RS fld AFEE= M2t ®RE

5) A 22k Hig A2 UWAHREE 4EE =0 A2 2L AA At8stE 2 MM

6) Al F0]=(Mlcable)2 FAHES 7tA2L 7[AH2=2 AL L EY5 S&ls F0 S2[5l0F
g B2, 24 gel HAE2 AL HO[=(MIcable) BFZZ|S2| SHIZ BLICE (KS C1616)

7) S22 (RTD) HAF0s ML W0 28z ZAE28EH 100mm Ue 2ds
FAISHOF ELIC (=& SAI)

8) #olE, 22122 HUH £z AHUH ANS AZY £+ JAFLIHL

10
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45 2 MMe| 3
4.5.1 GACH(TC)

MZ e & ZRQ =& =4S ZESHH Hel27t ddst, & 2 A0 2=217F RAI=H T

£ 0|83t A8l M2 TLHE

ol
o
i)
1
AL

S|2 WO 7|40l LAFLCt O 7[MHE E7[MH0|2

r

34 SHO| AFS “YAH(TC)2AD FUICE TH0| 45100 Tat BHOM L2l ALSEID] A=
UHA Y AL SOIM 2 ZFO| AIBELICE Ol2f3 THUH(TOS ZYY T Defsior & 2910
2 25 Holol YT, MAQ| AZT Lo|, ASHO| 20|, 2 Ch4 Y, 2& MM} YE5ts of

Aol EZ0| ZetgUL: SAU(TOE L2 71 H2 25 YIS 7t AR S2X LA

(RTD)Of| Hlol Y=t=ef AHY=7F BO{YLICH

B QH(TO) WA 2

l
>.

AL HOl2(Ml cable)Zt BHE2 A, BIZA| L5 =& & TR SAS U= AU
1) HAI¥(Grounded): EHLH(TC) 240|017t A|A FHO|S(MI cable)d| S22 EHE0f 2F0fA
A& HO[Z(MI cable)E S5t SHCH(TC) YHF=2 0| =0 BE S AlZtS ASELIC

S [=N= R
StA[2H 7| Y| FZ0j| LUZELCE

2) H|EX|E(Ungrounded): YT CH(TC)2l HTHREE= A|A HO|E(MI cable)2 HE| 22|%|0f USL
Ch S8 AlZt2 EXYEC =2(X|8 M7|Me2 XH E| o JqELICH

3) w8 (Exposed): YHO|(TC)o] BO| I wo woz Sxgof ML LEELCH ma}
M BANO| gle SN WE SHSET 7Y 1 MEketc

HX|™ (Grounded) HIZE XIS (Ungrounded) L E% (Exposed)

11 C-QIM-2731-T03_KR_Rev.1
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452 222{3t|(RTD)

S2AEAHRTD)= E Ao /|0 tef AFeLL =55 =M A7 Y2 27 450 I

ol Z2AJH|(RTD) A= 2 Hsj0| T2 AT

1)

C-QIM-2731

SIYLICL O] 3= 0|83t 28 &

2& MMYLICH T2, U U w3 22 st

oX
rr

Eli

Heiot 37| W20l SU(TO L kst

o°I'

ot 225 SEY o+ UL 2L 2= eIt AetH0[1 B|E0| Y2 =2 HYLCH

RTD &AL =252

(Film type)

Ni—c|E2H01 0

Ceramic type Film type

Z24YA(RTD) SF

Ml2te] Bt (Pt100R): MI2tYS ALESH Ha &2 XA 22k= -196 ~ 600T2 2% =20
AMEE|D T2 Axtof Hlsh 243 g2t QHY/E0| RaFLICH JHst 518 2xk= Class A, BRE
DIN IEC751712| A8 & 20| ZHGHH AIRE 0 HEE 22XSH|(RTD) CHE-L0]| Al2E]
LE EIY (Pt100Q): ZA| 227t 2tz =25/0f 8E £=7t wELCt 20| L A7t 2ot
HA4st S7to| Hx7t hsstn W 2440| Zetn LRISH0| 48ttt -50 ~ 500Ce] 2%

240] AF2E0, 512 2+ Class A, BEE{ DIN [EC7517t2| AAE 2= Z2Z0f ZHQASHA At

-TO3_KR_Rev.1 12
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U =M
YLt HAE HEo| st Ae2 2 YA =MS A8otH, 3MA0] B2 YLt
1) 244 S2XTA|(RTD) £2te| S E{0|Ho| 2f2}f StLel =43 Y& FAC2 HIE0| AT
= 20 QoL Ao S EY| W20 R E LU= (High accuracy)?| 2=50l= A
otR| fELict
2) 3MAL Z2ATA(RTD) 2219 5% E0/H0ll= 2712 =g HAStL T2 Zojle o =Mot
HZoto TMATel FIS F0l= w2 A2|Hez JHy Wo| ArggLct
3) 4MAL Z2ATH(RTD) azte| Zchof 22k 271e] =ME H&Esto =M XFo| FFES AHsh=
YA22 53] 52 U= (Accuraey)?t 278 25 SE0I| HEEUO
4) Z2XYA|(RTD) UF =M dtdel A4 2= LZA(NI), 72/(Cu), WF(PY) & &= 35
YLt
4.5.3 AlA 7|0|&(MI cable) 2|4
B FHO(TO)
1.0,1.6,2.3,3.2,48,6.4,8.0,9.5and 12.7 mm
g g &+ glauoh

&= AlA AHO|=(MI cable)2 1.0, 1.6 mm 2| &0 A}

Z 24| (RTD)
2,4.8,6.4and 8.0 mm

w

m 2 e
QAT (TO):

r

-200 T ~ 1300 T with thermowell

-200 T ~ 800 T without thermowell
&4 (RTD): - 196 T ~ 600 T with thermowell or without thermowell

2) &22
(2E Hol DN 37 A0 o2t wSE 4 UsLic)

13

C-QIM-2731-T03_KR_Rev.1



®
WISE esiSeoeo. e

Tel +82-2-300-2300
Fax +82-2-300-2400
webmaster@wisecontrol.com

46 TZ2MA AZEE

B 7|2 Flange Z2MA AHZA: IA| E20| T2t Flange 2|8 (NPS,

B IZ2NA E RA

— —

o
ofu

m AHYIE S

B A2

46.1 7|2 EfQ

Zots HE9 UE
=2|7| fIet OlO|ZES & AHSE

SFof| et ofefiet 22

24,

2217

Description
Junction box
Sheath(MI-cable)
Nipple
Union
Flange
Comp'fitting
Tip
U W2Yo| Qe
m B3 7|(Reactor) UR2Q 2= 225 YAHH22Z SY5t7| floll BFS7| WO SZAQ LAty
=2 43|
B A= O&(Comp'fitting) 28 £= E Q22 U AFDAX
B I2MA AZAELQl Flange SHEE 7|2 JHESH (MY
@Comp'ﬁtﬁng Welding

~ 3

<Compfitting type>

TB(Torch brazing)

<Welding type> <Stopper type>

<Z12l1> Detail "A"

C-QIM-2731-T03_KR_Rev.1
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NO. Description
1 Junction box
2 Sheath(MlI-cable)
3-1 | Nipple
3-2 | Union
4 Flange
5 Protecting tube
8 | Stopper(1 & 1 &X)
il *UnionZQIE EFQY): 4 BrA wEr 20| L
I 23 C|2t0l
I
Type2 Type3 Typed
Typel. ZHE EIY
B 2E MME ESSY| et B FEZ AdE T2 EY
B 2L AME 7AA dEe WRAYO Y EE BEASt T2MA UiYE ES 8L C
B 2L MAME O WA JtsE o
Type2. € & =25 EIY
B A EIY: YF AZYS AESY 2k AME B FEO| LHN HESIEE U HE 54
A 4ol WE SEAIZE EH3IEE dt= TRk
m AET ENY: AR stz fIX0 € 52 1dEst) B3 FE UL 2(ofst ¥=5t0 S
dG0| & ==F8 St= ARl
B 25 MAME O WA JtsE o
Type3. A|A|CH(Support rod) Et
B Z2[CHo] nEE S20|ES ALESI0 £ fIXE Qtuist 2= HIMe| BISEHE HA|st=
cizfel
B H5 ®H UE Yot dEsts MAMZ 229 2 WES EYEULE
712 B3 JFEO| 1A JtsELC
C-QIM-2731-T03_KR_Rev.1

15



Tel +82-2-300-2300
Fax +82-2-300-2400
webmaster@wisecontrol.com

®
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Typed. 710|=E EEB EY
HA| = HZA| SHTiet & AlsE 7Y 710l BB MUZ0f Z|ZJE =3 Z|Ho

n
Se YLt
m JI0|E REES st 1Yshy| flet 30| R 2o B {FE J7|= 24 EQIE
0i| AL T
463 HA AE EIY

Comp'fitting type

Weld-pad type

ro

8 2Rt YN HrAo| M| A Ozt

NO. | Description B 2 HOo|ES ARSH &
1 | Junction box
B oz HolBe HE57| 25 AEOIg|A AEl T2 EHE
2 | Sheath(MI-cable) A A 0|28 E23517| fla AHQle|a AR SHAE FEE
3 | Cable gland AtEgtL
4| Flexble tube N Q209 ChYSH TRAIA HHRE QU0 243t
5 | Sleeve
6 | Comp'fitting
Note
1. A9l 27 At e S Als
2. ¢ U 2= S mRAlA BF AR ARY Stol T,

C-QIM-2731-T03_KR_Rev.1
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47 27t M

HE AHE EE0| et T 2] 54 SoA dEY 4+ ASLICL

471 23 THE EIQ

11

B A& Z0|E(MIcable)e] 2= MA =4 220 22t &2 24 mE,
B EY It OM0|Z/FE BHO| 2 e 222 2 JHsEiL
B HX[5t12t St OO|Z/5E HUHO| cet HH = IH Jej=2 A 2L
B EY ME= AlA HO|E(MIcable) 2Z1 Yx|steE S0| IH- 0], 2= AlM HERIL 23
HO|| 0 7FA A= & AU
B 23 IE= RS 2149| A|A AH0|2(Mlcable)2 E88 4 Q&LICH
" 83 NSO To|T/EE BETIRO| el T TjA SHO2 DYBLCE
472 A¥Y 22
m U87l(Reactor) L0l B30 Y 2& 53 ECI@EH ’’’’’’’ S\
|
B 25 MAS HEHOE AP U DA IHSELICH =
4.7.3 &= IO|&(Compression fitting)
B Q= IE/(Comp'fitting)2 T2MA LHOJA RO|AHL} FHE/L|CH
B FE Y ZH0M = e (Comp'fitting) A& Al 2 JFE Z0| &Ql0] EeLCt,
T(Tube OD) L
inch mm inch mm
:[T 1/16 16 12 127
1/8 3.2 23/32 183
3/16 4.8 3/4 19.1
1/4 6.4 13/16 20.6
T tube oD 5/16 7.9 7/8 22.2
L L Required straight tube 3/8 9.5 15/16 23.8
length (see tables) 1/2 12.7 13/16 30.2
R Raai
2 N adius of tubing bend 5/8 15.9 Vs s
3/4 19.1
7/8 222 15/16 333
1 254 1172 38.1
11/4 318 2 50.8
11/2 38.1 213/32 61.1
2 50.8 31/4 82.6

17
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5. 42| 23

5.1 AE 22| d 2l U Fo| At

1) H2 M AR 2] 200 Hai=0| GleAl HAFLICH (7| &4 & 2 LA

2) WE 20| AJIE 22 FS WE = oY YIS HOlELC
(F23 A7 U AYOIM AISSIES SUSIUEA HOUSA FH GA ST U HHe)

3) B 2 28 A SH22RE AVIE E25H7| flof el ZYE ARSSI AA Al ZYO|LE £

SAHE ZHLEA AAHELC.

m
ol
N
Q
>
Q
D

4) 22| Al A7|e] RAH0f wet EYFLE LA HERO| Yt stE0 FoffL(Ct
SIEE UHRE AL #0[=(Ml cable) F&0| 019 2[AStEZ g Al 2H'E35| FFLIC
5 AZIE 8 |A0M 2 /2 £ O B2 MESE 32 FAFLCL

6) A7l 22 & Ao A= Foi=o| FE5|A| LT FoFLIC

T
o

7) CHAICHO|| 2|F B0 2t=E TH7HA| Flange &5 X7 IL 7] S22FH EZ517| 2o £
Y= GH 2Lt

SEAL YA A 2 T0| OE 2EEQ otE0| 22 AlA H0[=(MI cable)0fl 5+F0[ X

9) AIF 4| Mo HAEYIZ thd 7 A3 L FHAHES Megger(MegohmmetenH| A8 7[2

10) HlM ZEIA7F 32 28 4 =30 HZY @ AL AHOIS(MI cable)ol| 2172 22|13 (2=,
37 5)01 7tlA2] =S FOIFLICE

11) B 2uet A7|0] 2& 71§, Y, 28 E£= U2 & &Y 20| MREA| &AFch
(OFF A2 kol 0|22I0|2tE M= Al Zoi7t & £ &UCt)

C-QIM-2731-T03_KR_Rev.1 18
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5.2 Az 27Arg

1) Az &g 4510 2HA0| Ys RIS B/ AYAIL 42E ST

2) 3|20 7|7t S5 wf Ed Ci7[olM FM HA HHE F2| OHYAIL.

3) ZY 20| U SHOIM It d7| L A2 77|18 HASH| Mo WS M gEu 23 ot
= HiYS A HiMO| st d7] 7|E B0 ot RS U=A] Sl

4) BE B YA Al 225t 80| JtiX|A| YEE2 A|A HO|E(MI cable)2 2O} &7 Lt LUz| ¢
EF FOsHAIR

5) Z& 30| LAt AZ2 REFS 22| OMAIR. SHES 71617| Mol &% T|&(Comp'fitting) 8 &
St YLt

6) = L& (Comp'fitting) A& AZ2 22 ZYE HEfoM 2F A2 L o T AlA 0|5
(Ml cable)E Y7|AL S2|A]| AE=E FOISHYAIL. (Leak L4l JQ1)

7) Z2AMAQ} Y Yot d2|cte 2% 7I6iRl 2IF StE0| A7|et 8 R0 "I RESt
A| k2| =elghct,

8) z2IZ A8atz 518 SAE 2ustA| 47| flsl AZ|7F HH3| A= A=A SIL(Ct

9) YEIZQIE 2L Mo HL otMo| R25t0] 02 AMZfO| & H2|5H0f BfL{Ct,

10) O] AE2 M| 27 Ao et s HIAE I ot 2AS F4510] otdl 24HE 2= 2
7t HAEE AHREUCH 2L 2R d2] £ AMBsle 29 25 0| wig &~ AsUCH
ZUE 20|z 0] S ALHS 43T O HAKY BEZ(EE L HUE)S A¥E E3% 3
TE Aol RO|11 BHMEO| et SHE2 A HiM3i=2] &lsHoF Bt
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5.3 dz| &M

1)

2) Flange?| 7tAZ1 A|EZL RG] &2l = Flangel=21t #|7| FlangeAto|of 7tA%E EELITH
3) APIE =55 Sl F MEHE0| HIEA| =S gYPEUL. 22 RE 2 HE2HUO| Gl= JHE
=2k AMIe = 0|F0jd 32 Hs| AL HAEZ| oA oL C
4) Flange 2E 22 &l 2ES A &5t A{Ee 2| & AEst0] HEZ LT
(Olmf 2tx5] 20|12 AEULICEH) Z2EIt WA A 20| A== HEot YHIE ALEH HAH =M
2 YU Gy 20| O2h 38 =24)
5 YA 229 39 22| oH EU0| Tef gher| ROl Dle| Z2|E 2] #2=(A12] B,
10y v, 1y 2 )0 AY 22 42 =l ¥ nguL.
&2 2|4 Fel g0l AlA HO|=(MI cable) BFZAISS| 587t &&=5 ot S22 (RTD)
MEROl= MYAAE WYL O 28z MEHEZFH 100mm e 2lids RAIELCH)
6) 7IE MIZHo| 22 F2 0RO st AT A 2= WM 243 FAIst| s HAH AVIE
s Mol M2 WF dAIZ UF ofe L Zoi=sS =UEUM. dAFet Hade| STt
712 H2Y 9 AO[0] 2 Yy HIYLCH ATO[MLE MEf 2E 22 AMME7t HsE 39
FIEEE Aot 2ol YEis FAIFU
7) AILEE HIMSAT gd 9L FHE A & g 8L dlig A(0] R
2y A0lES B
8) 4 &40 Ho|E JMES RYLIT
9) ZIOIE B M=ot TA} EiTl Hevt YR[SIES HijMd A0 Tef Y4 840 Tt E= Exh
A0[E 0| #oleS HEELICH
10) IP g S50 Y= F2| G=F 7122 2A2E SHE oM HHE 25U
1) &2 = 2& 74 2471 M2 A2 AZEU=A] HAYLCH S3| LAt HEFO| TS JEIS
dgoto] gz F0| AW SHE EIZ ZYLICL
2) BiAdo] SHIEA| dotn T RF A3stn EAH HYS SHEUC
C-QIM-2731-T03_KR_Rev.1 20
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6.1.1 GZCH(TC)

B ZHHTOX &2 T2 Y=

m 250 OE M (W)t

6.1.2 22 3H|(RTD)

SHUTO% &2 2= 52

r&
for
i
o
oo
_O'ﬂ
2
rto
|.|-|
i
J
oX
o
i
o

1245t0f 4YStofoF LT,

B S22 (RTD) AHO0l&2 344 o2 MAL|H WMo 52 B2 Z2|g/0{ot
gfLict
= | HAK| PN
Glass HZX FMEZ HZNM
CH(TC) FHL Typed HZZ HZZ
H| 2 (PVC) H| 2 (PVC)
Glass HZX FHACg HEM
E2NEHRTD) | FH=T A5 Hz2 FENEZ HEM
HIE(PVO) H| 2 (PVC)

6) 0l=0| Es[AHLt 10|2

| E2 =

—/

Of Mgret At HEISI AtESHOF LT
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&

6.2 HH FolAt

FUAIL.

MG

of

Af

)

0

P A2 ol EMADIEC| ALZ HEAQ HiM 2(2g E4FLIC

[s1
=2

EMADIE0f Bid

4)

A2,

82

6)

- HA18 HOlg

- WAZEL 30455 MAUS ALBEUCH

LT},

I.

<]
=}

off AZE AME ALE

t21

5

A& Holge 28s 94

- A
E]

- 2% HAE HolE

Ho
ol

J

X
__o_l

Pl
B

22
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6.3 THALCH Hj

HUU(TO) L S=2

(RtAeh diid L

m FHG(TO)

WAD 8 MC NE WS
DEK 5/5 MM WS WAD 8 MC NE WS
Taqging - DEK 5/5 MM WS
Terminals O I Tagging [ T6]
98 Terminals %*é N/
o] = NN E_
SIS il
<Y ek Ex)1Poir(Single 2-Wire)
E 9<—9 EnliE °
H @) é [+ ] .
ol 3¥e [+ h -
Opd =1L N7eF
& i— <Typ KN ~
Ex)1Pair(Double 4—Wire)
Single (3-Wire) Double (6-Wire)
B S243H(RTD)
WAD 8 MC NE WS WAD 8 MC NE WS
DEK 5/5 MM WS DEK 5/5 MM WS
T i —
Tagging 4_oggmg 1 TAG |
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Y
Q'E
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£
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njo
0

m FALH(TO)
Type EN (IEC 60584-3) ANSI(ISA MC96.1) JIS C 1610 (KS C 1609)
(+) ) (+) ) (+) )

T Brown White Blue Red Red White

E Violet(Purple) White Purple Red Red White

J Black White White Red Red White

K Green White Yellow Red Red White

N Pink White Orange Red Red White

B Grey White Grey Red Red White

R Orange White Black Red Red White

S Orange White Black Red Red White

ot
=
ket
ok
re

IEC/EN 60751 74 A& (KSC 1603 72 df

Red
Red

ﬁwmte

L
477_4|7Ye\|ow

Red
Red

White

lack
Grey)
lack,
Grey)

Single (3-Wire)

Double (6-Wire)
—————  Red

———————Red ——————Red
R
hite
/H/ Yellow
—i{J:Yellow

[ White
4?\0&
L white Grey)
lack
—?Grey)

Single (4-Wire)

Double (8-Wire)
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