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Please read the Instruction Manual carefully, for correctly grasping the
installation and using method of this product. Please keep properly this /nstruction
Manual after reading, for the usage during troubleshooting and maintenance in the

future.
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I .Summary

Model 2012 HTHP consistometer is in strict accordance with the requirements of
the American Petroleum Institute (API) Specification 10, is dedicated to measure the
time of slurry thickening .

The cement slurry thickening time is an important indicator of the secondary or
primary cementing must be measured before, Technical requirements and operating
procedures are described in detail in the United States (API) specification
recommended 10 RP-10B test methods.

2012 type of high temperature and high pressure thickening instrument has a
wide range of pressure and temperature. The kettle body of high strength alloy
material, the main control and execution unit adopts imported parts (Germany and
Japan, U.S. and other countries, able to complete the high-temperature and
high-pressure experimental program required by the vast majority of the American
Petroleum Institute.

The operation of product is very simple, all control valves and switches are
arranged on the front panel, the temperature and consistency can be easily reading by
the display instrumentation mounted on the panel and recording instrument readout,
pressure can be indicated by the Pressure Gauge. The temperature controller control
the rate of temperature increase ( temperature gradient) of the grout, automatically,
when the temperature reaches the desired value, the thermostat maintain a constant
target temperature, automatically. The pressure to control the input air pressure to
control the hydraulic pump through the pressure relief valve and pump switch ,the
numerical mapping of temperature and consistency of value drawn by the system
pen recorder, The temperature on the instrument panel controller and display the
real-time temperature of the kettle body, users can also to buy HTD5270 computer
data acquisition and control system, the test structure is fed into the computer (PC) to
test real-time data acquisition, storage and printing.

The consistency of the cement slurry is elicited by the standard spring force of
potentiometer. When the pulp cup to turn in accordance with the rotational speed of
required, the blade in slurry cup under the slurry process, Give strength to the
standard spring that connected to blade, when the desired consistency is reached,
Instrument will disconnect the heater automatically , shut off the motor power supply,
at the same time, cooling water opens automatically and terminates the timer, the
instrument gives audio alarm and prompt the operator to the end of the test.



II .technical parameter

Name

Technical parameter

Maximum operation

315°C

temperature
Maxi -

aximum operation 275Mpa
pressure
Consist f

ons.ls ency range o 0~ 100BC
ambient temperature
Speed of the slurry cup 150r/min
Heater power 4000W

Power requirements

VAC2204-10% 50/60HZ

Input power

5000W

Environmental requirement

Temperature: 0~40°C;

Humidity: 0~95%

Compressed air 600~1000kpa
Water 200~600kpa
Pressure medium Mineral oil
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ITI. Features

@® Completely accord with the requirements of the American Petroleum Institute (API) Specification

10.

@ Manufacturing enterprises through the 1SO9001 quality certification.

@ |Intelligent digital temperature controller and digital temperature display.
@ Kettle body is made of a special alloy.

@ Most pressure up to 315 MPa.

@® Temperatureupto275 C.

@ Adopting the high-power heater.

@ Durable and easy to use.

@ Main control and execution unit all adopt the imported components.

@® Magnetic drive, maintenance is easy.

e The kettle body can be obtained rapid cooling.

@ Kettle body sealed with high temperature "o"-ring and special metal ring to ensure sealing.
@ Pen recorder drawing the numerical of temperature and the consistency .

@ Optional based the computer HTD5270 data acquisition and control system, through the

communication port 1 to complete real-time collection of data. storage and print.

IV.Installation

(1) Unpacking

After unpacking, according to the packing list to check equipment and spare parts, to ensure that
all accessories have been received, and there is no damage. If there are any unforeseen

circumstances, please contact with the company.
(2) Install instruments

1.Connected to the air and water(Figurel)



Rater Source

Alr Source

Locking Clip

(Fig. 1) Side view
@ Connect [®10] hose to the back of the instrument air intake and tightening
@ Connect [®10] hose to the back of the instrument water intake and tightening.
@ Connect [®10] hose to the bottom of the back of the instrument outfall and tightening.
2.Link Power

Turned on the Instrument and corresponding voltage power supply , and the power supply must be
grounded. Open side cover for installation or maintenance, all power must be turned off, so as not to

cause harm.



V .Operation of the instrument

(1) Preparation

1.Carefully check the various components of installation are in place or not. All electrical switches and

air to the kettle valve. gas source switch. manual pressure relief valve must be in the off state.

2.To the fuel tank oiling, Or poured oil into the kettle, and give the kettle body pressure, the oil will

back into the tank. The concrete steps are as follows :(As shown in figure 6).
@ Poured the oil of be exclusively used in Gelled gauge into the about 2000ml kettle body .

@ Will still the cover 4 screwing in the kettle body, when screwing in gently with the hand, don't be
too tight.

@ Using the fastening screw on thermocouple to seal the cover, that is: Inserted thermocouple into

the kettle body, and tighten.

Notice: Have a sinistrogyration small casing on the thermocouple, before fastening , the small

casing should be on upper end of the thread.
@ Counterclockwise rotation to open the air valve (The compressed air into  the kettle body).

® Counterclockwise rotation to open the manual pressure relief valve (The pressure oil flows into

the oil tank slowly).

Notice: Not allow the oil in the tank is too full, requirements to be able to see the liquid level in the

oil pointer, if refueling too much, to open the ball valve below the tank to discharge.
® Shut off the air valve.

(@) Open the fastening screws on the thermocouple to ruled out the residual air within the kettle
body .

Shut off the manual pressure relief valve.

(© Remove the thermocouple and kettle cover, when refueling is completed.
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No. Name No. Name
1 Recorder 14 Pressure adjust meter
2 Consistency meter 15 pressure adjust
3 Timer 16 Corrector seat
4 Consistency alarm 17 Air kettle
5 Record switch 18 High pressure release
6 Time switch 19 Pressure release switch
7 Temperature control meter 20 Pressure boost switch
8 Motor switch 21 Exhaust switch
9 Heating switch 22 Tank cool switch
10 Pressure control meter 23 Kettle cool switch
11 Gas source switch 24 I;:::rature conversion
12 Total power switch 25 | ELEC.PAIR seat
13 Piezometer

3.In accordance with the requirements of test sample heating rate set temperature controller.
The setting method is as follows:
BUTTON  BUTTON BOTTON BUTTON

Attemperator  panel

@ Output1or2 (OP1/OP2) : When the relay Connected to the output 1 or 2 is turn on ,light begin

to shine.
@ Upper reading: Display the current temperature.

® Lower reading: If the controller is executing a program, here shows the target temperature.

Display changes according to the controller's model.

@ The set point 1 or 2 (SP1/2) : The set point that the Indicates controller used .In most cases, the

controller uses the set point 1
® REM: If the controller for this option, instructs the remote transmission state.
® AUTO/MAN BUTTON: Change the mode of the controller between automatic and manual.

If the controller is not use, the controller should be set to manual mode. And verify the output

power is set to 0.0%.



(@) RUN/PAUSE BUTTON: Used to start, pause or stop temperature control procedure. Press the
button for the first time is to start, press the button again is to pause, press the button more than 3

seconds is to stop.
PAGE BUTTON(2) : Used to leaf through the different menu on the controller.
(9) SCROLL BUTTON(:% ):leaf through control parameters in a menu.

UP/DOWN BUTTON: Used to change the parameter values. Hold down the button to change the

parameter values quickly.

4.0peration

Set a temperature control scheme on the thermostat, requires the user to input two basic
parameters: Heating up time( by the current temperature to the end time that maintain
temperature), and final target temperature. Usually referred to as “heating up time” and “holding

temperature”. Minutes as the heat up time unit.

The temperature control scheme inputed to controller by user. After temperature control program
input into the thermostat, Press the start/ pause key began to implement control procedures. If
temperature control procedure requires Suspension, press the start/ pause once under the running
condition (At that time the run indicator on the controller panel is shining), press again, the program
resumes execution. If stop the control program is required, hold down the “start / * pause” button

until run indicator on the panel die out.

Notice: After end temperature control procedure, press the auto / manual button to set the
thermostat to manual condition, Use up / down button adjust the controller output to 0.0%.This

can help to prevent operating heater in wrong accidentally.
The step that input temperature control procedures:

@ The switch of the controller..

@ Press the page button ( 2 ) ,until appear “Prog”

@ Press scroll button(=9),until appear“Segn”

@ Input 1; Which is to define temperature programmed period, (Booster section).
@ Open Press scroll button(=5).

® Type of input Use the up / down button select heating up time,( pressure rising time)
(@ Press scroll button(5).
Input the target temperature tGt; That is the target temperature of this section.

© Press scroll button(%).
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Input heating up time (minute) (dur) ;

Press scroll button(=).

Input the number 2; That is to say define the program of insulation section.

Press scroll button(=).

Choose the type of segments as the end; Use up/down button to select insulation way. (dweEll)
Press scroll button(=).

Press the page button ( 2 ), until you see the panel displays the current temperature.

Press the Auto/Manual button, set controller to automatic mode.

@ @ & ¢ @ & & @

Press the Run/Pause button to start running temperature control program. Output OP1 indicator

glisten indicate have control to output.

Notice: Heater switch on the instrument panel in the open position. After input temperature
control program to the controller, can be repeated use. Just press start/pause button to run the

program again.

The step that terminate the control program:
@ Hold down the start/pause button until the run indicator was out.
@ Hold down the Auto/Manual button set the controller to manual mode.
® Use the up/ down key adjust the output power percentage to 0.0%.
@ Close the heater switch on the instrument front panel.
Consistency setting method is as follows:

Open the panel on the list of consistency, black dial on the left is the setting that upper limit alarm,

white dial on the right is the setting that lower limit alarm.

Notice: Lower limit alarm has been set before leaving the factory, don't need to set again, the
valueis (-19999) . Upper limit alarm can be set according to need after leave the factory, example:
Set the alarm value is 70, use the up/down key switch the ten digits of limit alarm to 7,set the single
digits to 0, more than hundreds should have been set to zero before leaving the factory, therefore is

no need to set again.



5. Slurry cup ready(Figure 3)

1 Coupling

2 Cup cover

3 Gland

. 4Diaphragm seal
Big brass cover S

6 Agitating vane

7 Cup body

g/_/ll

(Figure3) The slurry cup diagram

The step of Slurry cup ready:
1. Thoroughly clean all parts and check its in good condition.
2. All inner surface of slurry cup smear high temperature grease, threaded parts should be thicker .

3. Reference to the order of figure 4, in turn ,put washer [5]) . seal diaphragm components [4].

gland [3] . the cup cover [2] into the cup body [7] and tighten gently With special spanner.

Notice: The big brass cover on the seal diaphragm components [4] upward, the slope of washer

[5] upward.

4. Invert the cup body and place it on the cup seat, Located on the two pin of the cup seat.



5. The agitating vane [6] penetrate from seal diaphragm [4] .

6. Successively, screwing in cup bottom [8] . washer [9] . positioning screw [11] , to tighten
by hand.

Notice: The conical degree of one blade’s should be located in the center of the positioning screw,

make it move freely.
7. Put coupling components [1] into the blade shaft that hold out.

8. Remove the potentiometer(As shown in figure 4),put it into the blade shaft, adjust the coupling
components [1] ,make it cooperate with gear block 12. Finally, tighten the set screw with inner

hexagon spanner.
9. After the adjustment, removed potentiometer component from the blade shaft.

10. Remove the positioning screw [11] and the cup seat [8], Slurry cup ready is end at this time,

Waiting for the next experiments.
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Figure

No Figure No Name No Name
No

Cross Recess Head

1 14 |S0148 Socket head cap screw M5x10
Screw M3x5

2 P2502 Potentiometer cover | 15 | P2507 Hanger

3 P2504 Resistor disc 16 Bearing3080085

4 P2506 Spring piece 17 | P25141 Spring adjusting pin
Cross Recess Head ) )

5 |S0104 18 | P2505 Spring leaf pointer
Screw M 3x8

) Cross Recess Head Screw M
6 Thin copper sheet 19 |S0104
3x8

The potentiometer )

7 P2509 20 | P2511 Bearing sleeve
body

8 Screw nut 21 | P2503 Torque spring
Cross Recess Head )

9 |S0117 22 | P2510 Preforming
Screw M 4x25

10 Bearing 80101 23 | P25142 Fixed disk
Hexagon socket head )

11 24 | P25122 Film pressure plate
cap screwsM4x8

12 | P2513 Baffle plate 25 | P25121 Stud

13 | P2501 Stop pin

(Figured4) Potentiometer breakdown drawing




(—2) Experimental operation (See figure 2 and figure 5)
e

(Figure5) The kettle body assembly drawing

1.0pen the total power switch [12]

2.As stirring the stirred slurry as poured it into the cup to the threaded parts of pulp cup. Push down

on the blade to extended pulp cup diaphragm, venting the air then continue to pour into the slurry;

Notice: The pulp cup are not allowed to have the residual air, otherwise, impact the test. If water
mud filled, screwed case back, a small amount of grout will flow out from the bottom cover. On the
contrary, can add slurry from the middle hole, overflow from a hole as the criterion showed that no

gas in the pulp cup.

3.Positive Place cup pulp forward direction, put the pulp cup into the bottom of kettle body with
special handle, rotating pulp cup until the pin at the bottom of the pulp cup insert the two holes on

the rotating cup, remove the handle.

4.With the special handle hook potentiometer then put it in the kettle body, rotate the
potentiometer until potentiometer slot alignment kettle body then contact electrodes, pulp cup shaft
through the bearing that on the behind of potentiometer and rotational freedom, also can open the

motor switch [9] rotating pulp cup for confirmation in place, shut down
the motor [9] .

5.Screwing the kettle cover 4 clockwise into the kettle body ,when the O-ring on the kettle cover
contact body sealing parts, there will be a reaction, Continue to rotate kettle cover makes the metal
sealing ring that on the kettle cover touch the kettle body ; Notice: Don't be suddenly tighten the
tension, spin in place with the hand gently (Otherwise, the end of the test is very difficult to remove

the kettle cover).

6.Insert the thermocouple power within the thermocouple seat [25], front, get through the kettle
cover insert to the end, check as shown in figure 5, there is a sinistral small casing at thermocouple
junction to locate and seal . Small casing should be on the top of the thread, if in the bottom will not
be able to achieve sealing, so, small casing must be rotating counterclockwise to make it back to
the top (each experiment had to do the work) ; Then tighten bolt and screwing in kettle cover, can't

spin to the bottom, Keep the gap that more than a circle.

7.Rotate the gas switch [11] to NO, (Now, the compressed air into tank, oil Start to inject the
appendage) .
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8.When the kettle body filled with oil, excess oil is spilled from the upper holes, at this time, tighten

the screws rapidly .

9.0pen the motor switch[8]. the heater switch[9)and the print switch[5]). Open the timer switch
[6] , Immediately press the button on the temperature controller to auto, begin to test and

recorder record the temperature and consistency.

10.The alarm will go off when reach to the setting consistency ,now the heater cut off power supply
automatically. Motor stop running, cooling water opened automatically, cooling the kettle body and

end the test.

The operation and control of pressure parts :

Have a pump pressure regulator on the left side of the instrument back (Have been adjusted when
delivery from factory, under normal circumstances are not allowed to adjust again) . If you need to
boost pressure quickly, adjust the pressure adjustment button [15] on the front panel, that is:
turning in clockwise direction, observe the pressure gauge, the most pressure should not be greater
than 0.6 MPa, pressure is done by manual, If in the process of pressurize, pressure are not required,
then increases pressure naturally with the rise of temperature, need to control by manual pressure

relief. On the contrary, as long as you open the pressure switch [20] , boost pressure immediately.
Notice: Setting the highest working pressure up to 100 Mpa,

When the highest working temperature more than 200°C.

Disassemble:

1.Shut down the motor [8]) . the heater [9]) . the print [5]) and the timer [6], stop the running

of the thermostat, keep cooling switch to cooling kettle body.

2.Rotate the air switch to the OFF position (At this time, the air supply is cut off , the low pressure air

in tank expelled) .
3.Turn on the air emissions switch [21] (Now, the air in the fuel tank and piping discharged) .
4.Rotate HP release valves slowly CCW [18]

5.Counter-clockwise rotate the kettle air valve [ 17],(At this time, compressed air into the kettle body

make the oil flow back into the tank)when heard the exhaust noise, oil return end.
6.Shut off the air to the tank valve [17]) .

7.Anticlockwise turn the fastening screws to release the residual air in kettle body , take out the

thermocouple.



8.Counterclockwise rotation pressure regulator [15] , (Make the pointer back to zero)
9.Take the kettle cover [4] counterclockwise.
10.Take out the potentiometer, put it into oil containers.

11.Take out pulp cup and immediately put it into the water to cool, then eliminate Cement Slurry,

clean up and Coated with high temperature resistance grease for other time use.

VII.Instrument maintenance

(1)Pressure reactor
1.Check and remove the dirt from the kettle body.

2.Check the O- ring and metal ring on the kettle cover and wipe them(Including the thread), coated

with a layer of grease in the threaded area.
(2)Pulp cup

1.End of each experiment, all parts should be release the pressure and the gas. After pressure relief

you can open the slurry cup to clean and dry.

2.Check the bottom plug of pulp cup, the internal taper sag or rounded and after wear beyond
scope of wear will lead to blade shaft eccentric then the blade chafes slurry cup wall or rotation is not

flexible.

3.Check whether the pulp cup pivot wear or not, ensure shaft shifts is vertical. After Slurry cup pivot
wear or shaft is bending will obstruct shaft trains on the bottom plug center of pulp cup and lead to

the blade chafes slurry cup wall or rotation is not flexible.

4.1f the blade is damage(deviation, blade has a split Jchange the blade. Record weight of blade before
the first use and record weight after do twenty times experiment. If the weight less than twenty

percent, replace the blade.
5.Use molybdenum disulfide grease to lubricate all parts.
(3)Thermocouple

Check the thermocouple to ensure it vertical then check the sealed position of screwed joint and
clean it. It is hidden danger that any part of the joint damages. If the thread is damaged the
thermocouples may pop up under high pressure, please check carefully whether the thermocouple

junction internal seal thinning or chipped. If there are any defects should be replaced immediately to



ensure the safety of the operator.
(4)Potentiometer
Potentiometers that random delivery have demarcated so you can use them directly.

End of each experiment potentiometer must be clean. Gently brush away the cement particles and
cement sediment on the outside surface of spring . resistance card use brush with a small amount
of detergent then clean them. The entire potentiometer should be immerse into water rinse clean,

then put it into the oil container filled with oil.
(5)Replace the resistance card

1.Remove the center universal bearing fixed block, and the pointer. Gently take down the resistance

card.

2.Fix new resistance card, outside the overlapping portions of the both ends of the resistor and the

contact pads should stay the same length.
Click the resistance card into trough firmly, and the upper surface of resistance must be level.

3.Gently with hardwood polish resistance card then winding on the upper surface, this can ensure

that pointer sliding smooth.

4.Turn the pointers by hand to ensure the pointers rotate smooth and have good contact. And
Pointers slide in the between two contact clip without astringent feeling, if you need flex up and

down to adjust the pointer contact.

5.Adjust the position of pointer stop arm on the central axis and ensure the pointer slide in

between the two contact clip. All screws must be tightened.

6.Install bearing fixed block and calibrate potentiometers.

(6)Replace the calibration spring

1.Remove the center universal bearing fixed block, and take down the calibration spring .
2.Install a new spring, (turned potentiometer shaft anticlockwise, and stretched spring) .
3.Install pointer.

4.Loosen but don't take down the three socket head cap screw that on the potentiometer.

5.Rotate spring regulator until the spring begin to tension. Align the pointer and contact plate, and

tighten the screws.

6.Fix the shaft fixed block, and calibrate potentiometer.



(7)Magnetic drive

The device belongs to the composite components, in general, is not easy to damage. If there is
problem need to change components, usually due to the need of maintenance you can open the

coupling nut  [10] to take out the sealing bar [11] Or replace the 0- ring. (As shown in figure 5) .
(8)High pressure filter

Just open both the upper and lower nut can be cleaned, tightening structure is the same with the

thermocouple seal. Pay attention to the position of the small casing must be in the upper thread.
(9)Low pressure filter

It is same with the high pressure filter.



VII.Fault judgement and exclusi

Fault

Cause

Maintenance Methods

Device does not

power

Fuse burns out

Replace the fuse

Instability/ Output
the erroneous

temperature

Thermocouple is
defective

Check all the thermocouple circuit and

components

Terminal disconnect

Replace thermocouple and repair the line

Can't pressurize Or
can not be increased
to the higher

Lack of ail

Check remaining oil in the oil tank (If oil

leveler have no indication should refuel)

Air to the kettle
valve. high pressure
relief valve opened or
leak

Check all the pipes and valves

High-pressure

pipeline leak

Check whether air supply is smooth and

the regulator have pressure output or not.

Kettle lid seal is lax

Replace the o-ring or metal seal ring

pressure (leak)
) Check whether the solenoid valve is
Voltage regulator is )
normal or not, otherwise replace the
out of order] ]
solenoid valve
) | Check air compressor exported pressure,
Pump inlet pressure is ]
under normal circumstances should be
too low
more than 7 KGF/cm?2
The cement or other
Pressure cannot ) o ] Take down and clean the valve, then
impurity into the high ) )
be released reinstall it.

pressure relief valve

Pump work is not

stable

The piston cavity of
pump is air binding

Add the air drive pressure, slow down
work cycle of the pump

Pump body has dirt

Pump must have technical service
department to

maintenance it
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Production address:No. 3 Xinghai Road, Liuting Street, Chengyang District, Qingdao

LI
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