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Pressure Ranges Four controller models from 20 MPa (3 000 psi) max to 100 MPa (15 000 psi)max.
Low uncertainty measurement provided by selection of Quartz Reference
Pressure transducer(s) (Q-RPTs)

Operating Media  Nitrogen, air, consult factory regarding other non-corrosive gases

Pressure Supplies Test pressure supply: Greater than maximum pressure to be controlled by at
least 5% of controller range, but not more than 15%
greater than controller range, minimum 70% of
controller range. Must remain stable = 1 % and flow
must be adequate to maintain stable supply while
slewing. into test volume.

Drive air supply: 500 to 800 kPa (75 to 120 psi)

Pressure Connections DRIVE: 1/8in. NPT F

TEST: DHS500F

SUPPLY: DH500F
NOTE: DH500 is a gland and collar type fitting for ¥4
in. (6.35 mm) coned and left hand threaded tube.
DH500 is equivalent to AE F250C, HIP HF4, etc.
ATM: 10-32 UNF

Pressure Limits Maximum working
test pressure:  Controller or Hi Q-RPT maximum

Maximum test
pressure without
damage: 115 % controller or Hi Q-RPT maximum

1.2.2 PRESSURE MEASUREMENT SPECIFICATIONS

1221  QUARTZ REFERENCE PRESSURE TRANSDUCER (Q-RPT)

Quartz reference pressure transducers (Q-RPTs) can be installed in PPCH-G to
obtain high precision and low uncertainty pressure measurement. One or two
Q-RPTs can be included in the PPCH-G and/or additional Q-RPTs can be used
externally mounted in a DHI RPM4 Reference Pressure Monitor (see Section 3.2.5).

All PPCH-G Q-RPTs are of the absolute pressure type (Axxx) using an evacuated,
permanently sealed reference. Axxx Q-RPTs used in PPCH-G can measure
absolute and gauge pressure. Gauge pressure is obtained by offsetting atmospheric
pressure and applying dynamic compensation for atmospheric changes using the
on-board barometer (see Section 3.2.4). See Section 3.3.3, O PRINCIPLE, for
additional information on absolute and gauge measurement modes.

PPCH-G models configured with two Q-RPT modules have only one TEST port.
PPCH-G internal valves and logic handle switching between the two Q-RPTs as
needed.

Table 1. Quartz Reference Pressure Transducer (Q-RPT) designations and range

S| VERSION US VERSION
DES|2:ZTION MAXIMUM PRESSURE MAXIMUM PRESSURE
Absolute and Gauge [MPa] Absolute and Gauge [psi]

A100M 100 15 000

A70M 70 10 000

A40M 40 6 000

A20M 20 3 000

Al4M 14 2 000

A10M 10 1500

ATM 7 1000
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2.3.7 CONNECTING TO OTHER DEVICES

ALWAYS use external tubing and fittings rated for pressure equal to or greater than the
maximum pressure PPCH-G will be used to control.

The PPCH-G TEST port is a DH500 female fitting.

"’g DH500 is a gland and collar type fitting for 1/4 in. (6.35 mm) coned and left hand threaded
tube. DH500 is equivalent to AE F250C, HIP HF4, etc. DO NOT USE INCORRECT FITTINGS;
DAMAGE TO THE FITTING AND DANGER TO THE OPERATOR COULD RESULT.

DH500 fittings are rated for working pressure up to 500 MPa (72 500 psi). Be sure to use
stainless steel tubing rated for your maximum operating pressure with the DH500 fittings.

2.3.7.1  CONNECTING TO AN RPM4 TO BE USED AS AN EXTERNAL
REFERENCE DEVICE

@ ALWAYS use external tubing and fittings rated for pressure equal to or
greater than the maximum pressure PPCH-G will be used to control.

PPCH-G can be connected pneumatically and by RS-232 to an RPM4 reference
pressure monitor to use up to two external Q-RPTs as external reference pressure
measurement devices (see Section 3.2.5).

The PPCH-G then manages communications and other RPM4 functions to
integrate the RPM4 measurement capabilities into the PPCH-G system. The
user is responsible for setting up hardware and following procedures to
isolate lower pressure Q-RPTs from possible overpressure if pressures
higher than the Q-RPT maximum are generated.. PPCH-G and RPM4 do not
have hardware provisions for isolating external Q-RPTs from the TEST circuit.

'fg As a general rule, making the pneumatic connection between the PPCH-G TEST
port and the remote Q-RPT as direct as possible favors good pressure control. As
distance, volumes and restrictions between the PPCH-G TEST port and the remote
Q-RPT increase, the possibility of difficulty with pressure control when using the
external Q-RPT increases.

To connect a PPCH-G to an RPM4 to be used as part of the PPCH-G system
proceed as follows:

'ﬁg Set up the RPM4 for use as a PPCH-G external device following the
instructions in the RRPM4 Operation and Maintenance Manual, Using RPM4 With a
PPC3 Controller/Calibrator Section.

© Using tubing of appropriate pressure rating and a tee fitting, connect the
RPM4 Q-RPT TEST(+) port to the PPCH-G TEST port (see Figure 3 for
instructions on making this connection using the standard interconnection
accessories supplied with the PPCH-G). The third leg of the tee is for the
connection to the device or system under test.
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2. INSTALLATION

"g When external Q-RPTs are used with PPCH-G, the maximum set pressure is the
maximum pressure of the PPCH-G controller/calibrator. The maximum pressure of
the PPCH-G is determined by the PPCH-G controller model or the Hi Q-RPT if one is
installed (see Section 1.2.1).

® Using a standard pin-to-pin DB-9M to DB-9F RS232 cable, connect COM2 of
the PPCH-G to COM1 of the RPM4 (see Section 4.2.1.3).

©® Turn ON the RPM4 and the PPCH-G.

O Press [RPT] on the PPCH-G key pad. This causes PPCH-G to execute the
Q-RPT search function (see Section 3.3.5). Following the search, Q-RPTs
with whom communication is established are shown on the PPCH-G display,
identified by their position (see Table 4).

"g For PPCH-G to identify an external RPM4, the RPM4 COM port settings must be:

Baud rate: between 1200 and 19200
Parity: Even
Data bits: 7
Stop bits: 1

If PPCH-G is not able to establish communications with an RPM4 and its Q-RPTs,
check that the RPM4 COMI1 port settings conform to the requirements above. If the
COM1 port settings are correct, check that the correct communications cable is
being used (standard pin-to-pin DB-9M to DB-9F R5232) and is connected to the
correct communications ports.

See the RPM4 Operation and Maintenance Manual for additional information on
RPM4 RS232 communications and COM port settings.
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1. PPCH-G 7. DH500 union (RPM4) or tee (PG7000)
2. 2.75in. (70 mm) DH500 nipple 8. 5in. (127 mm) DH500 x 1/8 in. tube
3. DH500 tee weld nipple (slightly flexible)
4. 12in. (305 mm) DH500 nipple 9a. RPM4 or RPM3
5.  DH500 tee (RPM4) or union (PG7000) 9b. PG7202
6. 6in. (152 mm) DH500 nipple

Figure 3. Connecting PPCH-G to an RPM4 or PG7202
using the standard PPCH-G interconnection accessories
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"g Some screens go beyond the two lines provided by the display. This is indicated by a
flashing down arrow in the second line of the display. Press the cursor control keys to move the
cursor to access the lines that are not visible or directly enter the number of the hidden menu
choice if you know it.

3.1.3 DIRECT PRESSURE CONTROL KEYS

Figure 5. Direct pressure control keys

The direct pressure control keys provide direct manual control of pressure increase,
decrease, jog and vent. They can be useful in adjusting pressure when automated pressure
control to a target pressure or rate is not needed. The jog keys are also used to adjust the
target pressure during active dynamic pressure control.

Pressing the [VENT] key aborts automated pressure control if active and causes PPCH-G to
control pressure to near atmospheric pressure and then open the system vent valve (see
Figure 6). On-going execution of the vent function is indicated by lighting a RED LED just
above the [VENT] key. Completion of the vent process is indicated by the Ready/Not Ready
indicator light becoming GREEN with the vent RED vent LED still lighted. The vent valve
remains open until the [VENT] key is pressed again, another direct pressure control key is
pressed, or an automated pressure control command is given. Removing electrical power
also closes the vent valve.

Pressing the [A] and [V] direct pressure control keys aborts automated pressure control if
active and causes pressure to increase or decrease at the slow slew rate. Holding the
[FAST] key pressed while pressing the [A] or [V] key causes the pressure increase or
decrease speed to change from slow to fast.

Pressing the [/\] and [*./] direct pressure control keys has a different effect depending on
the PPCH-G’s current activity:

o Pressure control idle: Causes the pressure to jog or step by a fixed amount which is
set automatically depending on the range (see Section 3.4.6, Table 7). The amount can
be adjusted using [SETUP], <3jog> or by pressing both the up and down jog keys
simultaneously (see Section 3.4.3).

o Dynamic pressure control active: Causes the target pressure to be changed by a fixed
amount which is set automatically depending on the range. One press causes one step.
The step value can be adjusted using [SETUP], <3jog> or by pressing both the up and
down jog keys simultaneously (see Section 3.4.3).

e Static pressure control active: No effect while pressure is actively controlled, changes
pressure by jog amount when pressure is in hold limit waiting for stability.

¢ Monotonic pressure control active: No effect.

e Ramp control active: No effect.

"‘g Pressing the up and down pressure jog keys ([___\] and [‘ ’ ])5lmultaneously is a shortcut
to the jog step size adjustment menu.
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In standard dynamic control mode, when conditions are appropriate, a second stage of
pressure control is used to maintain the target pressure value within very narrow hold limits.
The second stage is thermal pressure control (TPC). TPC, uses a pressurized volume
containing a heating element(9). There is a forced air cooling system around the volume.
Heating and cooling the gas in the volume causes it to expand or contract, increasing or
decreasing pressure. This pressure control system allows extremely fine pressure control
without hysteresis or wear of mechanical parts.

The TPC system response is dependent on the pressure and the volume connected to the
TEST port. Itis minimally effective when there are leaks in the test system or the test volume
is large. PPCH-G automatically determines whether conditions are appropriate to use TPC
and runs an automated routine to determine the test volume. This routine is initiated
automatically when needed.

If the PPCH-G includes a second, Lo Q-RPT(13), valves are included to isolate and vent the
Lo Q-RPT when it is not being used. The valves are operated automatically to connect the
Lo Q-RPT when it is selected for use or to isolate it and vent it when it is not being used.

— g;—j
e ="

1. DRIVE air port 9. Thermal pressure control unit (TPCU)

2. Low pressure filter 10. High pressure filter(s)

3. Drive air control manifold 11. Hi Q-RPT or utility sensor 12. Inlet valve, servo-controlled

4. Supply pressure accumulator 13. Lo Q-RPT, isolation valve, vent valve, pneumatically controlled
5. Outlet vallve, servo-controlled 14. Supply pressure transducer

6. VENT port 15. Supply shut-off valve, pneumatically controlled

7. Vent valve, pneumatically controlled 16. SUPPLY port (high pressure test gas)

8. TEST port

Figure 6. Pressure control system schematic
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"g See Section 7.2.1 for tables of the conversion factors used by PPCH-G.

"3 If the pressure unit selected is inWa (inches of water), the reference temperature for water
density must we specified in a separate menu (choices are 4°C, 20°C 60°F).
No reference temperature selection is necessary for the unit mmWa as the only reference
temperature commonly used for mmWa is 4 °C.

'ﬁg The default pressure units of measure available under the UNIT function depend on whether
the PPCH-G has been set up as an Sl or US version (indicated by Sl or US at bottom right of
introduction screen). The choice of six units available under the UNIT function can be customized
from a wider selection by the user (see Section 3.5.6). The units available under the UNIT function
can be set to default by reset (see Section 3.5.4.2).

3.3.3 [MODE]

O PURPOSE

To set the measurement mode (absolute or gauge) for the active range.

ﬂ For information on selecting the unit of measure, see Section 3.3.2.

O PRINCIPLE
PPCH-G supports simple, one-step switching between two measurement modes:

Absolute Measures pressure relative to vacuum (zero is hard vacuum). Range is
from zero absolute to full scale. Minimum set pressure is atmospheric
pressure (vented).

Gauge Measures pressure relative to atmosphere (zero is ambient pressure)
using PPCH-G’s automated offsetting of atmospheric pressure with
dynamic compensation for atmospheric pressure changes (see Section
3.2.4). Range is from zero gauge to full scale.

The maximum pressure of each Q-RPT is the same in absolute and gauge measurement
modes.

If the Q-RPT will not be used in absolute mode, absolute mode can be turned off to avoid
using it unintentionally (see Section 5.2.5).

O OPERATION

To change the active measurement mode for a range,
press [MODE] from the MAIN RUN screen while the
range is active. The display is:

Measurement mode:

labs 2gage

Only gauge mode is available if absolute mode is OFF (see Section 5.2.5).

"g Certain PPCH-G settings, including AutoZ ON/OFF (see Section 3.5.1) are range AND
measurement mode specific. See Table 5 for a listing of settings and what they are specific to.
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O OPERATION

To run the Q-RPT and utility sensor search and initialize function, press [RPT]. PPCH-G
displays <Searching for RPTs...> while it runs the search function. When the RPT search is
complete, the Q-RPTs identification screen is displayed.

1. IH, and L: Identification of QRPTs or utility sensor in Internal

(PPCH-G), Hi and Lo positions. IH:A200Mu L:none
2. X1H and L: Identification of QRPTs in Extenal 1 (RPM4), Hi and Lo X1H:A200M L:A70M
positions.

The cursor is on the position designator of the active Q-RPT or utility sensor. Use the cursor
control keys to move the cursor to other positions and to view the third line if present. Press
[ENT] to make the selected Q-RPT or utility sensor active in its default range (see Section
3.2.6). Press [RPT] again to cause the Q-RPT search to run again. Press [ESC] to return to the
MAIN RUN screen without making any changes.

'?ﬂ See Table 1 for a listing of Q-RPT designators and their corresponding default ranges and
Table 4 for information on Q-RPT system position identification designators.

'ﬁg For PPCH-G to successfully identify and initialize an external RPM4, the RPM4 COM1 port
settings must be:

Baud rate: between 1200 and 19200

Parity: Even

Date bits: 7

Stop bits: 1
If PPCH-G is not able to establish communications with an RPM4 and its Q-RPTs, check that the
RPM4 COM1 port setting conforms to the requirements above. If the COM1 port settings are

correct, check that the correct communications cable is being used (standard pin-to-pin DB-9M
to DB-9F RS5232) and is connected to the correct communications ports.

See the RPM4 Operation and Maintenance Manual for additional information on RPM4 R5232
communications and COM port settings.

"g When an RPM4 is initialized as an external device to a PPCH-G pressure controller, the
RPM4 front panel keypad is locked out and the second line of the display becomes:

<PPCH-G EXT DEV: IDLE> (if RPM4 is initialized by PPCH-G but not currently in use)
<PPCH-G EXT DEV: ACTIVE> (if RPM4 is initialized by PPCH-G and is currently in use)

After using an RPM4 as an external device for a PPCH-G, cycle power to return to the previous
RPM4 settings, restore front keypad capability and return to the normal MAIN RUN screen.

3.3.6 [AUTOTEST]

O PURPOSE

To execute a programmed sequence of automated pressure control target values and/or to
AutoRange the PPCH-G based on the full scale and tolerance of the device under test.
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1. Final target pressure at which DUT indicated

cardinal value of the pressure point. 60.010 psi g IH
2. <IN> or <OUT> depending on whether DUT T60.012 IN 2/11

was in or out of tolerance. DUT is <IN> if

cardinal point — PPCH-G pressure < DUT T T

tolerance * DUT span. 1 2

Press [ENTER] to accept this test point and proceed to the next test point or [«]
to repeat the point.

Repeat set pressure, take reading and accept data at each point until all points in
the sequence have been accepted.

"g All QDUT tests end with a VENT command after the last point. To avoid the
VENT, press [ESC] after the last point.

After the last point in the sequence has AutoTest complete
been completed, the display is: lexit 2repeat 3data

Select <1exit> to go the MAIN run screen retaining the AutoRange that was
setup by QDUT.

Select <2repeat> to start the same test again at <Prep & [ENT]>.

Select <3data> to view the data collected in the QDUT AutoTest that was just
completed (see Section 3.4.5).

3.3.7 [HEAD]
QO PURPOSE

To cause a pressure fluid head correction to be added to or subtracted from the pressure
measured by the PPCH-G reference pressure transducer in order to predict the pressure at a
height other than the PPCH-G'’s reference level.

O PRINCIPLE

PPCH-G is calibrated at the reference level marked on the instrument rear panel.
Frequently, when performing a calibration or test, the device or system under test is at a
different height than the PPCH-G’s TEST port. This difference in height, commonly called
head, can cause a significant difference between the pressure measured by the PPCH-G at
its TEST port height and the pressure actually applied to the device under test which is at a
different height. In this case, it may be useful to make a head correction to the pressure
measured by the PPCH-G in order to predict the pressure actually applied at a DUT at a
different height.

PPCH-G can calculate head pressure over its working pressure range for a variety of gasses
as well as oil, water or a user defined liquid. The HEAD function allows the height difference
to be specified and causes the resulting head pressure to be added to the pressure measured
at the TEST port.

The [HEAD] function key is used to specify the height difference between the PPCH-G
reference level and another height. Entering a height of zero turns the function off.
The height units and the test fluid are specified by pressing [SPECIAL], <3Head>
(see Section 3.5.3).
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O OPERATION
To reach the CYCLE function, press [PRIME] from the MAIN RUN screen. The display is:

1

1. Edit field for the number of times to cycle the pressure. l
Default is 1. Cycle 1 times to
2. Edit field for cycle high pressure. Default is 100 % of active 20 MPa approx
range.

!

2

Edit the number of cycles and the cycle pressure as desired. Check carefully that the
pressure value entered is acceptable for all the hardware that is connected to the TEST port.
Press [ENT] to begin cycling. The display is:

The top line is the regular run screen displaying the

actual pressure. The second line alternates between 1.005 MPa g IH
a display of the target purge pressure (or <Venting>) Purging to 20.000
and a display of the current cycle and total number of Cycle 1 of 3

cycles to be executed.

To interrupt the CYCLE routine and return to the CYLE menu, press [ENT] or [ESC]. When
all cycles of the purge routine have completed, PPCH beeps three times and displays
<Cycling complete>. Press [ESC] to go to the MAIN RUN screen or [ENT] repeat the cycle
process.

3.3.9 [LEAK CK]
QO PURPOSE

To run an automated pressure decay based leak check routine to determine the leak rate of
the system connected to the PPCH-G TEST port.

O PRINCIPLE

Leaks in the system connected to PPCH-G’s TEST port can cause differences between the
pressure measured by the PPCH-G Q-RPTs and pressure in other parts of the test system.
A large leak can cause the PPCH-G to be unable to set and control pressures reliably.
The LEAK CHECK function is provided as a means of checking and quantifying leaks that
may be present in the system.

The principle of the LEAK CHECK function is the measurement of the decrease or increase
in pressure in a fixed volume over time. The LEAK CHECK function allows a leak check time
to be set. The total pressure change and the average rate of change over the leak check
time are calculated and displayed.

"ﬂ Changing the pressure in a test system causes adiabatic temperature change in the
pressurized fluid that need to have dissipated before a valid leak measurement can be made. In
general, a 3 to 5 minute wait before running a leak check is adequate to allow the adiabatic
temperature change to dissipate and valid leak measurements to be made. However, stabilization
time may be longer as volume and/or pressure increases.

QO OPERATION

To run a leak check, first set the pressure to the desired leak check pressure using the direct
pressure control keys (see Section 3.1.3) or automated pressure control (see Section 3.3.10).
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"g The effect of the thermal pressure control unit (TPCU) used in standard dynamic control
mode makes it difficult to run a reliable leak test when the PPCH-G is in dynamic control mode.
Before leak testing, change the control mode to a mode other than standard dynamic and wait at
least 5 minutes for the TPCU to cool down and stabilize (see Section 3.4.6.2).

To access the LEAK CHECK function, press [LEAK CHECK] from the MAIN RUN screen.
Select <1run> to run a leak test. The display is:

Set leak check time:

1. Edit field for the time over which the leak check pressure 15 s
change will be measured, in seconds. T
1

Edit the leak check time if desired (minimum 1, maximum 999) and press [ENT].
Press [ENT] again when ready to start the leak test. The leak test display is:

1 2
1. Standard MAIN RUN screen first line showing measured l l
pressure.
. N 70.089 MPa a HI
2. Active RPT position indicator
o ) ] ] Leak testing 13 s
3. Indication that leak test is running and countdown of time
remaining. T
3

[ESC] can be used to abort the running leak test. [ENT] while the leak test is running
restarts the leak check timer. When the leak check timer countdown has completed PPCH-G
beeps three times and the leak check results screen is displayed:

1 2
1. Total pressure change from start to finish of leak check time. l l
2. Indicator of RPT used to run leak check. AP 0.61 MPa HI
3. Average rate of change of pressure over the leak check Rate 0.04 MPa/sec
time period. T
3

From the leak check results screen, press [ENT] to repeat the leak test.
Press [ESC] to return to leak check main menu and exit to the MAIN RUN screen.

ﬂ As a general rule, the maximum acceptable leak rate for optimal PPCH-G automated
pressure control operation and to assure in tolerance measurements with default pressure control
parameters is 0.002 % of reading/second. In dynamic control mode, to handle higher test system leak
rates, increase the hold limit using [SPECIAL], <6control>, <1limits> (see Section 3.4.6.1) or try using
hi volume dynamic control (see Section 3.4.6.2).

To view the results of the most recently completed leak check, press <2view>.
Press [ENTER] or [ESC] to return to the MAIN RUN screen. If NO leak check data is stored
(i.e., if the PPCH-G has never run a leak test or a reset has cleared previous leak test results),
the results screen displays <Data NOT available> briefly and returns to MAIN RUN screen.
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"g Leak check is range specific in the sense that leak check is run using the active range.
However, only one set of leak check results is maintained in memory and each leak test completed
overwrites the memory. View leak check always shows the results of the last leak check run
regardless of the range that is now active. The results screen includes the range indicator to
indicate the range in which the leak check was run.

3.3.10 [ENT/SET P] (SET PRESSURE AUTOMATICALLY)
O PURPOSE

To enter and execute target pressure and ramp values for PPCH-G automated pressure control.

""ZF See Section 3.2.2 for information on automated pressure control and the different control
modes available with PPCH-G.

O OPERATION

The operation of [ENT/Set P] depends on the active pressure control mode.
Dynamic mode: See Section 3.3.10.1.

Static mode: See Section 3.3.10.2.

Monotonic mode: See Section 3.3.10.3.

Ramp mode: See Section 3.3.10.4.

Interrupting automated pressure control: See Section 3.3.10.5.

Commands for setting zero pressure: See Section 3.3.10.6.

"g The active range pressure control mode and parameters can be viewed and edited using
[SPECIAL], <6control> (see Section 3.4.6).

3.3.10.1 DYNAMIC CONTROL MODE, [ENT/SET P]

If the PPCH-G is not set for dynamic control, use SPECIAL, <6control>,
<2mode> to select dynamic control mode. Select <1standard> or <2hi
volume> depending upon the characteristics of the system into which PPCH-G
is controlling pressure (see Section 3.2.2.2).

ﬂ For best results, wait 5 minutes with the PPCH-G vented before controlling
pressure when changing to or from standard dynamic control mode. This is to allow
time for the PPCH-G thermal pressure control unit to respond and stabilize.
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O OPERATION

To access the jog step adjustment function, press Jog step size: IH
[SETUP], <3jog>. The display is: 0.010 MPa

Edit the value of the jog step as desired. Press [ENT] to return to the MAIN RUN screen with
the new jog step size active. Press [ESC] to return to the MAIN RUN screen with no change
to the jog step size.

a A L
'ﬂ Pressing [£_\] and [ /' ] simultaneously is a short cut to the <Jog step size:> menu.

"ﬂ The jog step setting is range specific. A jog step setting made in one range does NOT
affect other ranges.

3.4.4  <4UL> (UPPER LIMIT)
O PURPOSE

To set the upper limit pressure value for a pressure range and measurement mode.
O PRINCIPLE

The UPPER LIMIT function allows the setting of a maximum pressure not to be exceeded
when using a specific range and measurement mode. Absolute and gauge measurement
modes (see Section 3.3.3, O PRINCIPLE) have their own, specific limits.

Automated pressure control targets greater than the upper limit are not accepted. When the
pressure measured by PPCH-G exceeds the upper limit, automated or direct manual pressure
control is aborted and an intermittent warning beep sounds.

The UPPER LIMIT function is most often used to protect the device or system connected to
the PPCH-G TEST port from accidental overpressure.

ﬂ The default upper limit is 105 % of AutoRange span or 102 % of Q-RPT default (maximum)
full scale, whichever is lower.

ﬂ The upper limit is very useful in assuring that the pressure ramps of monotonic or ramp
pressure control modes do not result in an accidental overpressure.

O OPERATION
To view or edit the upper limit press [SETUP], <4UL>.
The display is:

Upper limit: IH

1. Entry field for upper limit value in active pressure unit of 71.400 MPa a
measure and measurement mode. T

1

Edit the upper limit value as desired. The maximum upper limit is 105 % of AutoRange range
or 102 % of default QRPT range, whichever is lower. Press [ENT] to return to the MAIN
RUN screen with the new upper limit active. Press [ESC] to return to the MAIN RUN screen
with no change to the upper limit.
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3.5

3.4.7  <7DRV> (DRIVERS)
O PURPOSE

To control the output signals of PPCH-G'’s 8 channel, 12 V external drivers.
O PRINCIPLE

PPCH-G external drivers are available to drive peripheral equipment in a PPCH-G system,
for example, solenoid valves. The driver electrical connections are available from a rear
panel connector.

ﬂ See Section 7.1 for driver specifications and connector pin-outs.

O OPERATION

To access the driver control function press [SETUP], External drivers: 1
<7drv>. The display is: 2 3 4 5 6 17 8

Pressing the keypad numerical key driver number turns that driver ON and OFF with either a
momentary or a toggled response. An active driver is indicated by <*> immediately following
the driver number.

Pressing [ENT] while in the external drivers menu causes a menu to appear that allows
selection of whether the driver actuation by selecting the driver number will be
<1momentary> or <2toggle>.

[SPECIAL]

O PURPOSE

[SPECIAL] accesses a menu of PPCH-G settings, adjustment and features that are less commonly used
or not normally used in regular operation.

O OPERATION

Press [SPECIAL] from the MAIN RUN screen to access the
SPECIAL menu. The display is:

1lAutoZ 2remote 3head
4reset 5pref 6Punit|

7internal 8cal 9log

"g Some

screens, such as the SPECIAL menu, go beyond the two lines provided by the display. This is

indicated by a flashing arrow in the second line of the display. Press the cursor control keys to move the
cursor to access the lines that are not visible or directly enter the number of the hidden menu choice if you

know it.

SPECIAL menu choices include:

<1AutoZ>
<2remote>

<3head>
<4reset>
<5pref>

<6Punit>

Manage AutoZero function for the active Q-RPT or utility sensor (see Section 3.5.1).

View and edit PPCH-G COM port (RS-232) and IEEE-488 interface settings (see Section
3.5.2).

Set HEAD function fluid and height unit of measure (see Section 3.5.3).
Access PPCH-G’s various reset functions (see Section 3.5.4).

View and set screen saver time, keypad sound frequency, unit ID number, time/date,
security protection level (see Section 3.5.5).

Customize the [UNIT] key pressure unit of selections (See section 3.5.6).
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When using an Axxx (absolute) Q-RPT in absolute measurement mode, with AutoZ ON,
absolute pressure is calculated as:

Pabs = Pu = Poffset,A

In absolute measurement mode, execution of the AutoZ function to update the AutoZ value
(Pottset,a), is initiated by the operator.

AutoZ in gauge measurement mode, dynamic compensation for atmospheric pressure

PPCH-G Q-RPTs are intrinsically absolute but they can also be used in gauge measurement
mode (difference from atmosphere) (see Section 3.3.3, O PRINCIPLE). Gauge
measurement mode is achieved by subtracting the value of atmospheric pressure from the
Q-RPT's absolute reading using AutoZ and by dynamically compensating for changes in
atmospheric pressure between opportunities for AutoZ to execute (see Section 3.2.4).

In gauge measurement mode, the value of Pgq, is always zero gauge pressure. Zero gauge
pressure, by definition, is applied to the Q-RPT when it is vented to atmosphere. In gauge
measurement mode, the AutoZ routine is run automatically whenever the PPCH-G is in the
vented condition.  This assures regular automated updating of the Pogsete Value
corresponding to atmospheric pressure. Gauge pressure is the measured absolute pressure,
Py, minus Pofisetc-

Pgauge = Pu = Poffset,G

When AutoZ is ON, dynamic compensation for atmospheric pressure is also applied to
compensate for changes in atmospheric pressure between AutoZ updates (see Section 3.2.4).
The measured gauge pressure is calculated using APy, to correct the value of Pogset.c-

Pgauge = Pu = Poffset.G = APatm

In gauge measurement mode, execution of the AutoZ function to update the value of Py,
occurs automatically whenever PPCH-G is vented. Updating AP, occurs automatically
continuously during unvented operation.

"ﬂ Take care to consider fluid heads in gauge mode operation. The fluid head when vented may
be different from the fluid head at other pressures due to the height of the reservoir to which the
Q-RPT is connected when vented (see Section 3.3.7, Q PRINCIPLE).

AutoZ ON/OFF

The AutoZ function can be turned ON and OFF, separately for gauge and absolute
measurement modes. Table 9 summarizes the effect of AutoZ ON and OFF for PPCH-G
Q-RPTs in absolute and gauge measurement modes.

Table 9. AutoZ ON and OFF

MEASUREMENT AutozZ Poteat AP, RgﬂtT"lﬁE
MODE STATUS APPLIED APPLIED
RUNS
ON YES . When initiated
Absolute Not Applicable by operator
OFF NO Not available
ON YES Automatically
when PPCH-G
Gauge OFF YES NO in VENT
condition

Recommendations for the Use of the AutoZ Function

The AutoZ function provides a powerful and easy to use tool for improving the stability over
time of PPCH-G internal and external Q-RPTs and maximizing the recalibration interval by
compensating for change in zero between full recalibrations. The following simple
recommendations will help assure that you use this feature to best advantage.
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In gauge measurement mode: Always leave AutoZ ON when operating.

In absolute measurement mode: Always leave AutoZ ON when operating if the AutoZ
routine has been run regularly using a valid Zggse
reference.

In absolute measurement mode: Run AutoZ at least every 30 days or when RPM4 has
been exposed to temperature changes exceeding 15 °C
(36 °F).

In absolute measurement mode: Run AutoZ only when a reference whose measurement
uncertainty is known to be significantly better than that of
the Q-RPT to be AutoZeroed is available. Keep range
ratios in mind when comparing uncertainty.
A £ 0.1 % FS barometer is roughly 100 times better than
a £ 0.01 % 100 MPa (15 000 psi) Q-RPT because the Q-
RPT/barometer pressure range ratio is 1000:1.

In absolute measurement mode: Allow the PPCH-G to stabilize at atmospheric pressure
and ambient temperature for 10 to 15 minutes before
running AutoZ. This stabilization period is not necessary
to AutoZ a utility sensor.

In absolute measurement mode: Take care to properly consider fluid heads on the
Q-RPTs and the AutoZ reference.

O OPERATION

"g The AutoZ function and values are Q-RPT AND measurement mode (absolute, gauge) specific.

"g When AutoZ is run for an external Q-RPT in an RPM4, the PPCH-G causes the RPM4 to run
its own AutoZero routine. The RPM4 Q-RPT is then AutoZeroed as if it had been AutoZeroed
independently of the PPCH-G.

To access the PPCH-G AutoZ function menu press [SPECIAL], <1AutoZ>. The display is:

1
1. Active Q-RPT designator. l

2. Indication of active measurement mode (<abs> for absolute, 1off 2view IH
<gage> for gauge).

o ) ) 3edit 4run abs ON
3. Indication of whether AutoZ is currently ON or OFF for this
Q-RPT and measurement mode. T T

2 3

Select <1off> (or <1on>) to change the AutoZ status for the current Q-RPT and
measurement mode from ON to OFF or vice versa.

"g AutoZ ON is indicated by a <z> in the MAIN RUN screen, top line, fourth character from the
right. When AutoZ is OFF, the character is blank.

Select <2view> to view the current value of Pgsgset fOr the active Q-RPT and measurement mode.

"g Potrser should be zero for Axxx Q-RPTs when the PPCH-G is new or has just been calibrated. Psee
should be roughly equal to atmospheric pressure for a PPCH-G Q-RPT in gauge mode.
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7. APPENDIX

7.1 DRIVERS

The PPCH-G drivers option provides eight open collector drivers for operating external valves, solenoids,
indicators, etc. When operating from the setup-driver screen (see Section 3.4.7), pressing [ENT] allows
the operating mode of the drivers to be set. The two modes of operation are momentary and toggle.
A momentary driver changes ON/OFF state while the corresponding driver number on the keyboard is
being pressed. In toggle mode, the driver ON/OFF state toggles each time the corresponding key is
pressed and released.

Each driver output can sink 500 mA at 12 V. However, the total output of all the activated drivers cannot
exceed one Amp. Therefore, refer to Table 25 if multiple drivers are being activated simultaneously.

Table 25. External drivers current output

# OF ACTIVE MAX CURRENT
DRIVERS PER OUTPUT

1 500 mA
400 mA
275 mA
200 mA
160 mA
135 mA
120 mA
100 mA

o|lN|Jojalh~|lwWw|N

The male connector (P/N 401382) for the DRIVERS port is delivered with the PPCH-G accessories.
Table 26 and Figure 18 should be referred to when building a cable to utilize the drivers port.

Table 26. External drivers pin outs

EXTERNAL DRIVERS

PIN DESCRIPTION
A D1 | Driver #1 (Open Collector)
C D2 | Driver #2 (Open Collector)
E D3 | Driver #3 (Open Collector)
G D4 | Driver #4 (Open Collector)
M D5 | Driver #5 (Open Collector)
J D6 | Driver #6 (Open Collector)
K D7 | Driver #7 (Open Collector)
L D8 | Driver #8 (Open Collector)
B Drivers (+ 12 V)
D Drivers (+ 12 V)
F Drivers (+ 12 V)
H Drivers (+ 12 V) Figure 18. Drivers connector schematic
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1.2

7.3

7.2.1

UNIT CONVERSION

PRESSURE

PPCH-G performs all internal calculations in Sl units. Numerical values input or output in other units
are converted to Sl immediately after entry and back to other units just before output as needed.

Table 27 provides the conversion coefficients used by PPCH-G to convert numerical values
expressed in Sl units to corresponding values expressed in other units.

Table 27. Pressure unit of measure conversion coefficients

TO CONVERT FROM Pa To MULTIPLY BY
Pa Pascal 1.0
mbar millibar 1.0 E-02
hPa hecto Pascal 1.0 E-02
kPa kilo Pascal 1.0 E-03
bar bar 1.0 E-05
mmWa @ 4°C millimeter of water 1.019716 E-01
mmHg @ 0°C millimeter of mercury 7.50063 E-03
psi pound per square inch 1.450377 E-04
psf pound per square foot 1.007206 E-06
inWa @ 4°C inch of water 4.014649 E-03
inWa @ 20°C inch of water 4.021732 E-03
inWa @ 60°F inch of water 4.018429 E-03
inHg @ 0°C inch of mercury 2.953 E-04
kem? kilogram force per centimeter square 1.019716 E-05
mTorr milliTorr (micron of mercury 7.50063
Torr Torr (millimeter of mercury) 7.50063 E-3
User user User defined coefficient

REMOTE [ENT]

The PPCH-G remote ENTER function operates by detecting the open or closed status of the REMOTE

ENTER switch.

The normal status of the ENTER switch is OPEN. When PPCH-G detects a CLOSED condition held for

300 ms, it is interpreted as equivalent to a press of the [ENT/SET P] key.

Any switch may be used to accomplish the remote ENTER function. The switch should be installed on
the optional remote ENTER cable (DHI P/N 103128). Install the switch by connecting its two terminals to

the black and white wires of the remote ENTER cable.

1. Black wire

2. White wire

Figure 19. Remote [ENT/SET P] connector schematic
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8. WARRANTY

8.1 OVERVIEW

Except to the extent limited or otherwise provided herein, DH Instruments, a Fluke Company warrants
for one year from purchase, each new product sold by it or one of its authorized distributors, only against
defects in workmanship and/or materials under normal service and use. Products which have been
changed or altered in any manner from their original design, or which are improperly or defectively
installed, serviced or used are not covered by this warranty.

DH Instruments, a Fluke Company and any of its Authorized Service Providers’ obligations with respect
to this warranty are limited to the repair or replacement of defective products after their inspection and
verification of such defects. All products to be considered for repair or replacement are to be returned to
DH Instruments or its Authorized Service Provider after receiving authorization from DH Instruments or
its Authorized Service Provider. The purchaser assumes all liability vis a vis third parties in respect of its
acts or omissions involving use of the products. In no event shall DH Instruments be liable to purchaser
for any unforeseeable or indirect damage, it being expressly stated that, for the purpose of this warranty,
such indirect damage includes, but is not limited to, loss of production, profits, revenue, or goodwill, even
if DH Instruments has been advised of the possibility thereof, and regardless of whether such products
are used individually or as components in other products.

The provisions of this warranty and limitation may not be modified in any respect except in writing signed
by a duly authorized officer of DH Instruments, a Fluke Company.

The above warranty and the obligations and liability of DH Instruments, a Fluke Company and its
Authorized Service Providers exclude any other warranties or liabilities of any kind.

Table 28. DHI Authorized Service Providers

DH INSTRUMENTS, A FLUKE COMPANY
AUTHORIZED SERVICE PROVIDERS

TELEPHONE, NORMAL SUPPORT
COMPANY ADDRESS FAX & EMAIL REGION
DH Instruments, a Fluke 4765 East Beautiful Lane Tel 602.431.9100 Worldwide

Company

Phoenix AZ 85044-5318
USA

Fax 602.431.9559
cal.repair@dhinstruments.com

Minerva
Meettechniek B.V.

Chrysantstraat 1
3812 WX Amersfoort
NETHERLANDS

Tel 31 33 46 22 000
Fax 31 33 46 22 218
info@minervaipm.com

European Union

Ohte Giken, Inc.
Technology Center

258-1, Nakadai,
Kasumigaura-machi, Niihari-Gun
Ibaraki, 300-0133

JAPAN

Tel 81.29.840.9111
Fax 81.29.840.9100
tech@ohtegiken.co.jp

Japan/Asia

DHI Products Technical
Service Division

National Institute of Metrology
Heat Division

Pressure & Vacuum Lab

NO. 18, Bei San Huan Donglu
Beijing 100013

PR CHINA

Tel 010.64291994 ext 5
Tel 010.64218637 ext 5
Fax 010.64218703

Peoples Republic of
China
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NOTES
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AXXX

A type of Q-RPT with a built-in vacuum reference that is intrinsically absolute (e.g. ALOM). In
PPCH-G, Axxx Q-RPTs support absolute and gauge measurement modes.

Absolute Mode

Measurement mode in which the Q-RPT indicates absolute pressure (difference from vacuum).

AutoRange

A function that optimizes PPCH-G measurement and control for a specific, user defined
range of operation.

AutoRanged Range

A PPCH-G range created using the AutoRange function.

AutoTest or ATest

PPCH-G on-board automated testing sequences and their results.

AutoZero or AutoZ

A process by which a Q-RPT and measurement mode is rezeroed (offset) relative to a standard.

Barometer

PPCH-G’s on-board atmospheric pressure measuring sensor. Also referred to as

on-board barometer.

Control Mode

Type of automated pressure control (static, dynamic, monotonic or ramp).

Control Parameters

Parameters affecting pressure control and the Ready/Not Ready determination (target,
target limit, hold limit, stability limit, rate limit).

Custom Control

Automated pressure control in which the control parameters are not the default control
parameters.

Default Range (DF)

A Q-RPT or utility sensor's maximum range that is always available on [RANGE] and
cannot be deleted.

Deviation The deviation of the current pressure from the target pressure control value. Indicated in
MAIN RUN screen when in dynamic control mode.
DUT Device Under Test. The device or devices pneumatically connected to the PPCH-G

TEST port that the PPCH-G is being used to test or calibrate.

Dynamic Control

Control mode in which the pressure is constantly adjusted to remain as close as
possible to the target value.

External device or
External Q-RPT

A Q-RPT in an RPM4 external to PPCH-G used by PPCH-G for precise pressure
measurement.

FS Abbreviation of “full scale”. The full scale value is the maximum pressure or the span of
a measurement range. Limits and specifications are often expressed as % FS.

Gauge Mode Measurement mode in which the Q-RPT indicates gauge pressure (difference from
atmospheric pressure), but only in the positive direction (above atmosphere).

Head A difference in height between the PPCH-G reference level and the DUT.

Hold Limit An automated pressure control parameter. Maximum acceptable difference between the
current pressure and the target pressure value.

IH or luH Internal, Hi. The Q-RPT (IH) or utility sensor (luH) internal to PPCH-G if there is only
one or, if there are two, the one that has the highest full scale default range.

IL Internal, Lo. Refers to a Q-RPT internal to the PPCH-G that is the lower of the two if

there is a second Q-RPT or utility sensor in the PPCH-G.

Measurement Mode

Whether pressure is being measured relative to absolute zero or vacuum (absolute mode)
or relative to atmospheric pressure (gauge mode).

Monotonic Control Mode

Automated pressure control mode in which pressure is set to a target value and then
controlled at a low rate of change in the same direction as the as the pressure set.

Pofrset The difference between a Q-RPT reading and the AutoZero reference at the time AutoZ
is run. Used by the AutoZ function when Auto Z is ON to compensate Q-RPT readings
for changes in zero over time.

Psta0 AutoZero reference value. Value indicated by the device against which the Q-RPT is
zeroed by AutoZ.

PA Pressure adder, used to offset a Q-RPT, utility sensor or barometer to calibrate it.
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PM Pressure multiplier, used to adjust span of a Q-RPT, utility sensor or barometer to calibrate it.
Q-RPT 1. The transducer used by PPCH-G for low uncertainty pressure measurement. The Q-
(Reference Pressure RPT in a single Q-RPT PPCH-G, or the higher pressure range Q-RPT in a dual Q-
Transducer) RPT PPCH-G, is referred to as the Hi Q-RPT.

2. The lower pressure range Q-RPT in a dual Q-RPT PPCH-G is referred to as the Lo Q-
RPT.

PPCH-G Q-RPTs are designated by a leading A (absolute) followed by three
numbers and a letter indicating the maximum range of the Q-RPT in MPa (nnnM).

Ramp Control Mode

Automated pressure control mode in which pressure is set and maintained at a target
rate of change

Rate

The rate of change of the current measured pressure. Indicated in the MAIN RUN
screen when control is suspended and in certain phases of automated pressure control.

Ready/Not Ready

Indication used to indicate when control PPCH-G pressure meets specific behavior
criteria. Ready/Not Ready is indicated by an LED on the PPCH-G front panel and is
used to determine when test readings should be taken.

RPM4 Reference Pressure Monitor manufactured by DHI. RPM4s can be set up to act as external
measurement devices to operate with PPCH-G.

Span The difference between FS and the lowest point in a range.

Stability Limit A limit expressed in units of pressure per second (e.g., kPa/second). The stability limit is

used as the Ready/Not Ready criterion. Ready if rate of change is less than stability limit.
Not Ready if rate of change is greater than stability limit.

Static Control

Control mode in which the pressure is set near the target value and then shut OFF and
allowed to evolve freely.

Target Pressure

The value to which dynamic, static and monotonic automated pressure control sets the
pressure.

UL

Same as Upper Limit.

Upper Limit

A range specific maximum value of pressure not be exceeded and at which PPCH-G will
abort pressure setting and beep.

Utility Sensor

The internal, high (luH) transducer in a PPCH-G if when there is no Q-RPT in the IH
position. A utility sensor is a low accuracy pressure transducer used for pressure
indication, safety and housekeeping functions, not for low uncertainty measurement.

User Level Levels of security that can be set to protect certain PPCH-G functions from being accessed.

QDUT On-board automated test sequence that AutoRanges PPCH-G based on characteristics
of the Device Under Test (DUT).

QTEST Automated test sequence set up and executed using current PPCH-G settings.

X1H, X1L, X2H, X2L

External 1, Hi; External 1, Lo; External 2, Hi; External 2, Lo. Position designators of
Q-RPTs external to a PPCH-G (in RPM4s) that have been connected to PPCH-G and
initialized so that they can be used by PPCH-G for pressure measurement.

“1" is the first RPM4 in the communications daisy chain and “2” is the second.

“Hi” is the Q-RPT in the RPM4 if there is only one or the one that has the highest full
scale default range if there are two.

“Lo” is the lower of the two Q-RPTs if there are two Q-RPTs in the RPM4.
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