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WARRANTY

Intek, Inc. warrants eadRheotherm, RheoVandCMSproduct to be free
from defects in material and workmanship under normal use and service;
Intek's obligation under this warranty being limited to making good any part
or parts thereof which shall, within one (1) year after delivery of such
product to theoriginal purchaser, be returned to Intek with transportation
charges prepaid and which Intek's examination shall disclose to its
satisfaction to have been thus defective; this warranty being expressly in
lieu of all other warranties, express or implied afidother obligation or
liabilities on Intek's part. The purchaser will assume all responsibility and
expense for removatlecontaminatiorand reinstallation of equipment.

Rheothernflow meters are manufactured under United States patent numbers 4,28509@3763 4,949,578and 5,445,018
Rheotherncirculating water flow and fouling meters are patent pending in the BBAoVadnstruments are manufactured
under United States patenumbers 425,968, 5,485,754, 5,752,411 a§&26,755 CMSproducts incorporat®heothermand
RheoVadechnology as well as technology under US piateimbers 6,526,755, 7,065,970, 7,926,2/d international patents.
Intek, RheothermandRheoVaareregistered trademarks of Intek, Inc.
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SECTION 1 - GENERAL INFORMATION

11 | NTEK6 S POWER | NDUSTRY SERVI CES

Intek manufactureBheoVacondenser and air-leak monitorsRheotherntirculating water flow
and fouling meters, flow meters, flow switches, as well as specialty temperature and pressure measuremen
instruments. These specialty instruments for the power industry provide continuous monitoring of critical
steam surfee condenser parameters important to plant thermal performance and life cycle.

These instruments have been used to gain a umigdeomprehensive understanding of steam
surface condensers and the condensation process. This understanding has enatudwlptekstomers
evaluatecondenseperformance anomaliegith greater speed and accuracy than ever before. Intek has
expanded service offerings and information for steam surface condensers, available at
www.MyCondenser.com

Intek has also taken advantage of its aerospace design tools and design expertise for the purpose
of retrofitting condensexy to maximize performance anighprove condensate chemistry. Intek has
transformed underperforming condensers into santieedbest performing condensers in the world.

The condenser services team under Dr. Joseph
industry by contributing volumes of material to ASME and EPRI regarding proper condenser
measurement and stedlow dynamics. Intek conducts a unique Condenser Operations and Management
Workshop forcontinuingeducationpurposesCase studies are also availablevatw.MyCondenser.com

Intek is The Gateway to
Improved ndenser Performance, Fast Response Maintenance and Optimized Operations
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1.2 PURPOSE AND FUNCTION

The Condenser Monitoring System (CMiS)a scalablentegraton of unique instrumentshat
allows comprehensive examination of condenser performance. These unique instruments are specifically
designed to provide direct measurement of performance degradation mechanidata #makxceed the
requirements of instrumentation outlined in ASME PTC 1&.2omplete system will provide data used
to derive information for quantifying specific degradation mechanisms such as microfouling,
macrofouling, cooling water flow, waterbox fill, air binding, low vacuum equipment capacity and
condensate inundation. Thigormation can also be used to evaluate the cooling water system changes,
fouling control systems, waterbox eductors, vacuum equipment, and new or refurbished condenser
commissioning. In essence, this system puts a microscope on your condensing heageexahd
empowers engineers with direct measurements to organize actionable effort.

Intek's Condenser Monitoring System

Plant Control
Room SCADA / RTU(s) / PLC(s) / HMI(s)

Tablet HMI

() " wm%
Tiipine Generator A
Boiler Exhauster 1
A"
b el
@ Condenser _-\Temp.Array Exhauster 2

SR

DO u

INTEK

lllustration of the Condenser Monitoring System (CMS)
Used for comprehensive online continuous heat exchanger performaasaremerdand monitoring
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1.3 TECHNICAL SPECIFIC ATIONS

Refer toSECTION 8-CUSTOM INFORMATIONto determine whiclsomponentspply to your
CMS system.

1.3.1 Main Electronics (SCADA, RTU and HMI)

Input Power:
100250 VAC, 50/60 Hz (UPS recommended)
Digital Communication:
TCP/IP:
Windows File Share (SMB)
OPC
Modbus
Web Interface
Wireless (optional)
All TCP/IP optionsareenabled by default
Serial:
RS-232 (Modbus) (optional)
Analog Communication:
4-20mA signals (optional)
Temperatur&nvironment:
Operating: 40 to 120°F (5 to 49°C)
Storage:20 to158°F (-29 to70°C)
Local Display (optional):
LCD Screen
or
2 x 20 alphanumeric LCD displays output parameters and diagnostic messages
Parameter scrolling
Wireless Handéld Tablet (optional)

1.3.2 RheoVacMulti -Sensor Probe (MSP)

Typical Calibration Accuracy:
+5% of total mass flow
Repeatability:
+1.5% of reading
Operating Temperature:
Electronics: 40 to 120°F (5 to 49°C)
Probe: 40 to 38°F (5 to 0°C)
Neve subject probe to temperatures above 21F (99°C)
(high temperature protectiaptional,up to 450°F)
Operating Pressure:
0.5 to 10 inches Hg absolute
15 psamaximum
Storage Temperature:
-20 t0185°F (-29 t085°C)
StoragePressure:
15 psig (maximum)
Process Connection:
Ball valve assembly (1¥2" threaslet must be welded to pipe for installation)
Wetted Surface:
300 Series S8ndengineered plasti@epending omodel)
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1.3.3 RheothermCooling Water Flow and Fouling (CWFF) Meters

Primary Calibration Accuracy:
Better than £2% of reading
Flow Range:
2-20 ft/s (extended rang®ptiona)
Repeatability:
+0.5% of reading
Operating Temperature:
Electronics: 40 to 120°F (5 to 49°C)
Sensor: 40 to 140°Kk (o 60°C)
Operating Pressure:
60 psi (L1000 psi optional)
Storage Temperature:
-20 to14C°F (-29 to60°C)
Storage Pressure:
60 psig (maximum)
Wetted Surface:
300 Series S@naterial options available)
Neoprene, Polyolefifcable included)

1.3.4 Pressure/Temperature (PT) Probe

Accuracy:
+0.02 inches HgA for pressure
+0.1°F for temperature
Repeatability:
+0.5% of reading
Operating Temperature:
Electronics: 40 to 120°F (5 to 49°C)
Probe: 40 to 300°F (5 to 149°C)
Operating Pressure:
0.5 to 10 inches Hg absolute
15 psamaximum
Storage Temperature:
-20 t0185°F (-29 t085°C)
Storage Pressure:
15 psig (maximum)
Process Connection:
Ball valve assembly (1%2" threasdlet must be welded to piperfostallation)
Wetted Surface:
300 Series SS

1.3.5 Thermocouple (TC) Temperature Sensors and Arrays
Temperature range:
40-175°F (higher temperature componenypsiona)
Accuracy:
+0.2°F
Repeatability:
+0.1°F
Wetted Surface:
300Series SS and thermoplastics
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1.3.6 High Spatial Density Temperature Sensor Arrays

Operating Temperature:

40 to B5°F (5 t085°C)
Accuracy:

+0.15°F
Repeatability:

+0.1°F
Wetted Surface:

Proprietary

1.3.7 RTD Probes
Temperature range:
40-185°F (5to 85°C)
Accuracy:
+0.1°F
Repeatability:
+0.05°F
Wetted Surface:
300 Series SS
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1.4 WARNINGS A, PRECAUTIONS & AND RECOMMENDATIONS ©

A WARNING & Never operate any instruments at or subject them to temperatures or
pressures beyond the specified limits. (See Sectibrd)

. Use reasonable care in haindltheRheoVa@and PT probes. Do not bend the probes, damage the
tips, or obstruct the sensing ports. If moving or shipping the unit, make sure the probe is adequately
protected from foreign objects and damage during handling and shipping; save arfdateunge
provided custom probe protector and shipping boxes.

Keep the USB memory stick disconnected during normal operations to extend memory lifetime.
All instruments should éserviced on d- or 2-yearcycle to ensure all instruments are within
specificdions and electronics are maintained with appropriate software/hardware updates.

Use the USB stick to retrieve datier the system has been online and flow has been established
for at least 48 hr€&e-mail datato Intek for evaluation.

Intek recommends ugy the RIA5 network connection for all data traffic (as opposed to serial and
4-20 mA communication).

@ e e

RheoVa@robes and PT probes

A WARNING 8 Be sure to power up yourRheoVacprobe(s) for at least 30 minutes before
inserting probes into the vent line. @ NOT leave probe in vent line without power or when
flooding the condenser.

A WARNING 8 Never allow live high temperature steam to flow either direction in the
exhauster line where aRheoVacprobe is located. This can happen if steam jet ejectors are
operated incorrectly.

A WARNING & Do not allow RheoVacor PT probes to come into contact with liquid water,
including water from condenser flooding (hydro testing) and entrained liquid water.
Entrained liquid water is an indicator of poor condenser venting and maye present in your
condenser vent | ine due t o de4deéakage asddntrdsiongur at
Prevention Gui del i ndferdanalysts aidodésiyrl services tb imprevé
condenser venting and reduce or eliminate entrained liquitvater and excess condenser back
pressure.

© Recalibration every 2 years:RheoVagrobes and PT probes should be returned to the factory
for inspection and calibration service every two years.

RheotherrCWFF and thermocouple sensor arrays

A WARNING & Ensure cleaning crewsdo notapply lateral pressure,ii ¢ o,&tdthe cleaning
guns; this can damage epoxy cladded tubesheets and the installed meters.

A WARNING & Do not attempt to disassemble the meters/sensoisthere are no user
serviceable components.

" When cleaning condenser tubes, it is recommended to insert projectiles iGMYEemeter

O |Inspect the installation on a scheduled basis or as opportunities arise to ensure the epoxy coating
i s securely sealing the installed meters/ se
(Plastocor, Duromar, etc.) recommendationsowach up coat as required. Intek recommends
annual inspections, as a minimum.
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SECTION 2 - INSTALLATION
2.1 HARDWARE INSTALLATION
2.1.1 RheoVacMulti -Sensor Probes

2.1.1.1 Selecting a Ball Valve Assembly Location (Hot Tap Compatible)
EXHAUSTER CONFIGURATION

RheoVac PROBE X
INSERTION RECOMMENDATION b A

LOCATION FOR PROBE INSERTION SHOULD BE IN THE REGION MARKED O
"X". IF POSSIBLE, THE POSITION SHOULD BE 15 LINE DIAMETERS FROM AN
UPSTREAM LINE TURN AND 5 DIAMETERS FROM A DOWNSTREAM TURN. IF NOT,
HAVE TWO-THIRDS OF THE AVAILABLE STRAIGHT-RUN UPSTREAM OF THE PROBE.

94079-1
Figurel: Recommended Havalve assembly locations

1. Select an easy to access locatiocation should be accessible for probe removal
and maintenance.

2. Adhere tdocations shown ifrigurel.

3. Verify there is a minimum probe insertion clearance of 4 feet (1.3m) between pipe
surface at the tap location and any obstruction, refeigiare 2.

4. Verify installation site is parallel to the floor, referRgure?2.

5. Refer toSECTION 8-CUSTOM INFORMATIONfor all nonstandarihstallation
instructions.
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2.1.1.2 Ball Valve Installation

1. Be sure location is accessible for probe removal and maintenance.

2. Install mounting hardware. Drill a 1%" througjlole, center the threasilet over
the hde and weld it onto the condenser vacuum pipekspare2). Thread the ball
valve assembly into the threaeet. Use thread tape or pipe dope to seal the
connection(Alternate: weld thread-let to pipe wall, then drill a 1%4" hole in pipe
wall using a hot tap drill).

3. Make sure the probe installs parallel to the floor Egare?2).
4. Verify that the probe slides easily through the ball valve assembly and pipe
penetration hole.
REQUIRED INSTALLATION ANGLE BALL VALVE ASSEMBLY
FOR VERTICAL PIPE RUN 1 172" FNPT THREAD-O-LET
(Customer welds to pipe)
11/2" BALL VALVE
VACUUM PIPE WALL
1" COMPRESSION
FITTING
I =
I 12%" !
upP
EmEE e |

BALL VALVE ASSEMBLY INSTALLATION

REQUIRED INSTALLATION ANGLE

FOR HORIZONTAL PIPE RUN (OO ENAIL
\ 11/2" FNPT THREAD-O-LET
11/2" BALL VALVE
VACUUM %
PIPE WALL & ] T wHETS
CLEAR SPACE { y =
/—\J\/\ H Il -, 17,
[ 1 -
| B 7a) 1 1/2" THRU HOLE \WELD
~H \%)
'- COMPRESSION FITTING
PROBE SHOULD BE STOP CLAMP (ON PROBE)
PARALLEL TO FLOOR
90°tY’ DATE  07/02/19 Intek, }nc
-5" oRAWN VD 751 Int
up s Wes(erwlle 0 jio 43082
e RheoVac Probe
APV INSTALLATION DETAIL
PROGRAM: 51ZE [CAGE CODE | DRAWING No.
RheoVac A | 59936 19002-9 Rev.0
[coNTR SCALE NJA [SHEET 10F1 WUL No.

Figure2: RheoVadMSP ball valve assemblynstallationdetail
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2.1.1.3 Installing/Removing Probelnstruments i refer to Figure 3

1. Power up yourRheoVadVSP for at least 30 minutes before inserting probe into the
vent line ball valvesAADO NOT leave probe in vent line without power or wien
flooding the condenser.

2. Prepare each probeVerify stop clamp location (see Figure 3). It is important that
the stop clamp is securely in plaghich determines thgositionof the multi-sensor
assemblyand ensurgthat the probes do not contact the agife pipe wall. Contact
with the pipe wall coul d dasegthefactorg pr ¢
and is marked with a groowe etched lin@n each probe shafthis location roughly
places the thermal mass flow elements (two metal proberiifige center of the pipe.
Refer to this mark if a stop clamp is inadvertently movexhsen the compression
nut on the thermocouple connector of the ball valve assembly and clean the inner
surface of the thermocouple connector to ensure it is freatotlpa that may cause
probe damage.

3. Insert probe until the extraction line meets the compression nut and snug the
compression nut.

4. Install each prooewhen i nstalling under vacuum, d
against the seal nut upon opening the valve. Grasp the probe firmly, with hand against
the seal nut, before opening the ball valve.

5. Align the FLOW arrowto the direction of flow and theenterline of the pig
6. When removing the probe, loosen the compression nut on the thermocouple
connector of the ball valve assembly and sloswiractthe probe until the Extraction
Line is visible (see Figure 3). This indicates that the probe is di¢he dall valve.
Close the ball valve, then remove the probe from the assembly.
. _1" COMPRESSION STOP
[ VATBALLVALYE  / FrTING EXTRACTION LINE /” CLAMP )
POWER ' / (ETCHED) && | ]
and il : Hiif ©
PREPARE =
~ EXTRACTION LINE [—‘—’—“
/ (ETCHED)
INSERT —y % [EHW ®

- / CLAMP ]

INSTALL ‘. T = g = : e

and S| g i ©
ALIGN ‘¢'er-’ry that stop clamp is set such that

Ensure "FLOW™ arrow
is parallel to the pipe
centerline within £5°

probe tips are positioned approximately
in the center of the pipe
__8TOP
EXTRACTION LINE / CLAMP ]
- f;ﬁ(ETCHED) cé ‘
| f ] =
Il ;W =

/
E

——
C OS 94093-1

Figure3: Installing and removingrobe instruments
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2.1.2 PT Probes

The PT probe(s) is installed through a ball valve similar to that showigume 2 andFigure 3.
Special instructions, where applicable, are provided by Intade GECTION 8 - CUSTOM
INFORMATION).

2.1.3 RheothermCWFF Meters and Temperature Sensors

These instruments are installbg or underdirect supervision ofntek, Inc. to ensure proper
seating/anchoring of the sensors in the seldottions. Wiring is fully coated using epoxy coating that
is proven for underwater application.
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2.2 ELECTRICAL CONNECTIONS

A typical system with a model 99heoVadvSP is shown irFigure4. Additional instruments
can be connected to the 85 bus per the ER485 standard.

(o_[e1 [e1 Q)
: Y — = —
B HOUSING FOR
OPTIONAL
OUTPUTS
(4-20 mA)
PROCESSOR ,B
ENCLOSURE B
e I P RS—485

15 ft max
J \_ ACCESS TO
ETHERNET ACCESS RS_422 OR 232
RS—-485
MULTI-SENSOR DISTRIBUTION BOX
ASSEMBLY - .
N
/ % [
CUSTOMER PIPE N v \
* n /
VL . /A 7 RS—485

o s 15 ft max

\ \B]m I @ PROBE #1
/ OPTIONAL J

Instrument Air

BALL VALVE ASSEMBLY 10 PSIG max

01025—1revD1

Figure4: Typical system configuration with ofitheoVadviSP

IMPORTANT 0 Inspect andVERIFY these electrical connectionsarefully. Improper
connection could damage electronic components and sensor function. If additional holes need to be drilled
in the processor enclosure, remove the electronics subassembly (mounted on a mounting plate) anc
temporarily store inside an ESDda a safe, clean place. Do not drill with electronics boards inside the
enclosure.

September 2020 11 © Intek, Inc. 2020
Revision F



2.2.1 Main Electronics i contains the SCADA and HMI components

1. Trarmsmitter(s) PowefCOM: A DeviceNet 5711 cables used allprobe/sensor20mA
transmittersThecolor codéor this cable iSRS485 @mmmunications white (A), blue (B)
and shield (SH)power 24Vdc, red (+), and black .

2. Main Power Power connection wires should be at leastAY8G. Connect main power
terminals to a dedicated 120 or 240 VAC, single phasanifcircuit A main power switch
is provided near the input power terminals.

3. Network CommunicatiofRecommended: An Ethernet connectio(RJ45 style jack)s
provided Intek reconmends using this connection for all data transmissions because:
a. More measured data is accessible through the network connection.

b. Software and calibration file updates can be done remotely.

4. Serial CommunicatianConnector JP3 on the CPU interface P\(pAinted wiring board
#080171) is the R&32 and R$422 serial communication interface. The configuration
information for a RdL1 to DB9 adapter is shown ifiable1 andFigure5.

Tablel: R}11 to DB9 Module Adapter

RS232 CONFIGURATION RS422 CONFIGURATION
RJ11 Pin Out DB-9 Pin Out RJ11 Pin Out DB-9 Pin Out

1 Tx (transmit) 1 N/C 1 Tx+ (transmit+) 1 Rx- (receive)

2 N/C 2 Tx (transmit) 2 Tx- (transmit) 2 Rx+ (receive+)

3 Rx (receive) 3 Rx (receive) 3 Rx+ (receive) 3 Tx+ (transmit+)

4 N/C 4 N/C 4 Rx- (receive) 4 N/C

5 Power (+5V) 5 Ground 5 Power (+5V) 5 Ground

6 Ground 6 Pulled high 6 Ground 6 Tx- (transmit)
7 N/C 7 7 TBD
8 Pulled high 8 8 TBD
9 N/C 9 9 TBD

Figure5: Serialcommunicationnterface
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