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Table 25. RPM4 lllustrated Parts Breakdown of Internal Assembly (see Figure 19)

# REQUIRED DESCRIPTION PART NO.
1 Manifold, A20M 123521
1 Manifold, A70M 124410
14 Screw, M3 .30C60KCSS
14 Lock washer, M3 .30NLOCS
4 o-ring, 5-193 5-193-V884-75
2 Bracket, transducer 123583
2 Cowling, transducer 123511
2 Transducer 807029
1 Tee 209-1
2 Union SS-100-6
2 Adaptor, ss SS-100-1-0S
2 Adaptor, barb MH-1012-V
1 Plug, ss 124411

Figure 19. RPM4 lllustrated Parts Breakdown of Internal Assembly
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Table 26. RPM4 lllustrated Parts Breakdown of Electronic Chassis (see Figure 20)

# REQUIRED DESCRIPTION PART NO.
1 Micro card 401365
4 Standoff SS-5172-200-00
10 Screw .30C80KCSS
11 Lock washer .30NLOCS
1 Driver board 401745
1 Power supply 103284
4 Standoff .30C300SFTS
4 Washer .30NWSFS
1 Cable assembly, DC power 401962
1 Cable assembly, AC power 401964
401365
102386
.30CBOKCSS
.30NLOCS

.30C300SFTS
.30C80KCSS
30NWSFS
.30NLOCS

.30C80KCSS
.30NLOCS

§8-5172-200-00 401962

Figure 20. RPM4 lllustrated Parts Breakdown of Electronic Chassis
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5.6 HPMS MAINTENANCE

There are no HPMS maintenance procedures other than the overhaul procedure.

5.6.1 HPMS OVERHAUL

RPM4/HPMS A70M/A20M-AF is generally overhauled as one common assembly.
Removal of RPM4 from the HPMS is not recommended unless required to perform
RPM4 and/or HPMS repairs. See Section 5.4.1 if it is necessary to remove the RPM4 from
the HPMS.

Any or all of the following items may be included as part of an RPM4/HPMS A70M/A20M-
AF overhaul:

Check that RPM4 rear panel mounted cooling fan operates when RPM4 is powered.
Clean and inspect HPMS rear panel TEST port connection.

Check that internal fittings, screws, bolts and nuts are tight.

Perform system leak and operational check.

Check Lo Q-RPT pressure relief valve for proper operation. It should crack at about
3300 psi. Do not apply pressure greater than 3 600 psi to the RPM4 Lo Q-RPT as it
may be damaged beyond repair. The RPM4 warranty does not cover damage due
to Q-RPT overpressure.

Clean RPM4 and HPMS front panel.

Verify that RPM4 internal barometer reads atmospheric pressure within + 0.15 psi
(1 kPa). Adjust if necessary (See Section 5.2.2).

Perform calibration of quartz reference pressure transducers (Q-RPTs), if necessary (see
Section 5.3)

© 2007 DH Instruments, a Fluke Company Page 124



5. MAINTENANCE, ADJUSTMENTS AND CALIBRATIONS

5.7 HPMS ILLUSTRATED PARTS BREAKDOWN

Table 27. HPMS Assembly lllustrated Parts Breakdown (see Figure 21 and 22)

# REQUIRED DESCRIPTION PART NO.
1 HPMS bracket 124142
1 RPM4 mounting bracket, rear 124143
1 RPM4 mounting bracket, side 124155
1 High pressure manaul valve 400902-02
1 Valve nut 122039
1 Valve seat 122034
1 Tube weld assembly 124146
1 Tube weld 124147
1 Tee connector SS-200-3
1 Tube, 248 mm 304-F2-125
1 Tube, 40 mm 304-F2-125
1 Bracket, Relief valve 123118
1 Pressure relief valve 402188
1 DH500 bulkhead 123812-01
1 Foot switch cable assembly (Not Pictured) 402196
1 LED, green 252-122
2 LED, red 252-121
4 Rubber foot pad 2959-405-BLK
1 Adaptor SS-200-R-4
2 DH200 gland 20-2LM4
2 DH200 collar 20-2L4
1 DH500 gland 60-2HM4
1 DH500 collar 60-2H4-316
2 Adaptor 2CM2-316
14 Lockwasher, M4 .40NLOCS
11 Washer, M4 AONWSAS
12 Nut, M4 40CNFHS
2 Screw, M3 x 10 .30C100MXFS
4 Screw, M4 x 10 .40C100KCSS
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60-2H4-316
60-2HM4
121734

RN

TEST PORT 123812-01
60-2HM4 304-F2-125
/sn-zm.sw 248mm
304-F2-125
124146 40mm
\ \ §5-200-3 ss-200.R4 402188
2CM2-316
2CM2-316
HI LO
RPT RPT
RPM4
\124147
20-2LM4 122039
20-2L4 122034

400902-02

Figure 21. HPMS Schematic
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Figure 22. RPM4/HPMS-AF Assembly
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6. TROUBLESHOOTING

RPM4 is a sophisticated pressure setting and measuring instrument with advanced on-board features and
functions. Before assuming that unexpected behavior is caused by a system defect or breakdown, the
operator should use this manual and other training facilities to become thoroughly familiar with RPM4
operation. This troubleshooting guide is intended as an aid in identifying the reason for RPM4 behavior
and determining whether the behavior is normal operation or due to an internal or external problem.

Identify the symptom or unexpected behavior you are observing from the SYMPTOM list below.
A PROBABLE CAUSE is provided and a SOLUTION is proposed including references to manual
sections that provide information that may be of assistance.

Table 28. Troubleshooting guide

SYMPTOM

PROBABLE CAUSE

SOLUTION

Will not power up.

Blown fuse.

Replace fuse.

Cannot access certain functions
>ACCESS RESTRICTED<

User level has been set that restricts access
to certain functions.

Change user level or consult system
manager. 3.5.5.5

Displays <FATAL ERROR> or
<FATAL FAULT>.

Encountered unresolved internal software
conflict.

Cycle power to clear. Please record
conditions leading up to event including
the numbers displayed when [ENT] is
pressed and report to your DHI
Authorized Service Provider. Table 23

Front panel keys seem to be
disabled.

"remote” command has been sent from a
host computer.

Send "local” command from host
computer or cycle RPM4 power. 4, 4.4.4

Measured pressure display or
other displays have too much/not
enough resolution.

Resolution setting needs to be changed.

Change resolution setting using the
resolution function, using AutoRange or
by initializing an AutoTest. 3.4.2, 3.3.4,
3.3.10

Can't increase resolution to level
desired in AutoRanged range.

Resolution setting is limited when
AutoRanging under 10 % of Q-RPT default
range.

Operation is normal. 3.3.4, Table 6

Values that should be non-zero
are displayed as zero.

Resolution setting needs to be increased to
view significant digits.

Change resolution setting. 3.4.2

Keypad presses make undesired
sounds or NO sounds.

Keypad sound settings are incorrect.

Use SOUND function to set keypad
sounds as desired. 3.5.5.2

Bottom line of display has
changed and you want to change
it back.

The DISPLAY function has been used to
change the display.

Use [DISPLAY] to set bottom line to
desired display. 3.3.6

Bottom line of display is blank.

DISPLAY mode is “clean”.

Use [DISPLAY] to change bottom line
display if desired. 3.3.6

The pressure units available
under the [UNIT] function key are
not the ones you want.

UNIT function needs to be customized.

Use PresU function to customize the
UNIT function or reset units to default.
3.5.6,3.5.9.2

Front panel display is dim.

Screen saver option has activated.

Operation is normal. Press any key to
resume full screen power. Adjust screen
saver time, if desired. 3.5.5.1
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SYMPTOM

PROBABLE CAUSE

SOLUTION

AutoRange is not selecting the
desired Q-RPT for the specified
range.

The Q-RPT range does not cover the
specified AutoRange full scale pressure.

Check that Q-RPT default range is high
enough to cover the AutoRange. 3.2.3

The specified operating mode is absolute
and absolute is OFF for the desired Q-RPT

Check that absolute measurement mode is
ON for the Q-RPT. 5.3.5

Pressure display is flashing and
beeper is sounding intermittently.

Current upper limit of active range has been
exceeded.

Reduce pressure. Change UL and/or
change active range using [RANGE],
[AUTORANGE] or AutoTest. 3.4.4,
3.3.4,3.3.10

“Hi (or Lo) Q-RPT EXCEEDED
PMAX?” displays alternating with
normal display.

RPM4 Q-RPT has been overpressured
(Pmax! exceeded).

Correct the overpressure condition and
cycle power ON and OFF to clear.
Q-RPT may be damaged! 3.4.4.1

Display is

<HILO RPT ACTIVE!!>

the HPMS CAUTION LO RPT
ACTIVE light is flashing and
RPM4 is beeping.

The Lo Q-RPT is receiving pressure but the
Hi Q-RPT is currently selected.

Since the Hi Q-RPT is selected on
RPM4, the Lo Q-RPT should be shut off
by the LO Q-RPT SHUTOFF valve.
Reduce pressure and close the

LO Q-RPT SHUTOFF valve or select the
Lo Q-RPT on the RPM4. Do not apply
more than 3 000 (20 MPa) to the

Lo Q-RPT. 3.25

A Ready (green Ready/Not Ready
indicator) indication is never
achieved.

Stability settings is too tight and/or existing
conditions will not allow Ready to be
achieved.

Adjust stability setting or correct other
conditions. Consider using an AutoTest to
set stability appropriately. 3.4.3, 3.2.1,
3.3.10

Cannot select absolute
measurement mode.

Absolute measurement mode has been
turned off in the calibration function.

Check that absolute is ON for the Q-RPT.
5.35

Display update rate of indicated
pressure changes when changing
pressure.

RPM4 automated read rate function is ON to
automatically adjust read rate depending
upon rate of change of pressure.

Operation is normal. Turn automated
read rate function OFF if desired. 3.5.7.2

Display update of indicated
pressure is too slow when
pressure is changing quickly.

RPM4 automated read rate function is OFF.

Turn automated read rate function ON to
automatically adjust read rate depending
on pressure rate of change. 3.5.7.2

Pressure is changing but display
of pressure is NOT and the
bottom right hand corner of the
display is a numerical countdown
followed by <avg>.

Average DISPLAY function is ON and
pressure display is updating only with the
average value at the end of each averaging
cycle.

Go to a DISPLAY function other than
average or press [+/-] to get the
instantaneous value Average DISPLAY.
3.3.6

Pressure measurement seems
erratic.

The RPM4 and/or the connection to the test
system and or the GPC1 pressure controller
is contaminated with liquids.

Purge and clean affected systems.
Contact DHI Authorized Service
Provider if RPM4 is contaminated
internally. 8, Table 23

Pressure indicated by RPM4
never becomes stable.

These is a leak in the pressure system to
which RPM4 is connected.

Find and correct leak. Consider using
RPM4 leak check function. 3.3.5

The pressure applied to the RPM4 has
recently been changed and the pressure is
still stabilizing.

The time it takes for pressure to stabilize
after making a pressure change
increases with the size of the pressure
change and size of the test volume. Up
to five minutes or more can be required
for pressure to stabilize within 0.001% of
the measured pressure

The RPM4 display resolution is higher than
is necessary and you are observing normal
evolution of the pressure (Note: if viewed
with enough resolution, pressure is
NEVER perfectly stable).

Use the resolution setting function,
AutoRange or AutoTest to reduce
resolution to a level that is appropriate
for the test being run or the uncertainty of
the device being calibrated. 3.4.2, 3.3.4,
3.3.10

Disagreement between two Q-RPTs
in system appears excessive.

Difference is actually within tolerance and
acceptable disagreement.

Compare differences observed to
tolerances on Q-RPT measurements.
1221

Apparent inaccurate pressure
control/measure and little or no
response from Q-RPT:

Reference transducer destroyed by
overpressure.

Contact DHI Authorized Service Provider.
8, Table 23
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SYMPTOM

PROBABLE CAUSE

SOLUTION

Apparent inaccurate pressure
measurement.

Incorrect pressure units and/or measurement
mode (gauge or absolute).

Set desired pressure units and/or
measurement mode. Consider reference
temperature if unit is inWa. 3.3.2, 3.3.3

Q-RPT calibration coefficients have been
altered.

Check and correct calibration coefficients if
needed. 5.3

AutoZ has been run and turned ON with an
incorrect standard for zero.

Check value of Pgiser. Rerun AutoZ with a
valid reference. 3.5.1

Apparent inaccurate pressure
measurement and <h> is
displayed on top line of screen.

An unplanned “head” correction is active or
head height or fluid is incorrect.

Operation is normal. Remove or change
“head” correction. 3.3.7

AutoZ was just run in gauge mode
but measurement indication is
NOT zero. <h> is displayed on
top line of screen.

A head correction is applied and current
indication is the value of the head.

Operation is normal. 3.3.7, 3.3.9.1, 3.5.1

Pressure applied is zero gauge
but reading is NOT zero.

Need to run AutoZ to rezero in gauge mode.

Run AutoZ. 3.3.9.1

Current measurement mode is absolute and
RPM4 is indicating atmospheric pressure.

Check measurement mode setting and
set to gauge if gauge pressure
measurements are desired. 3.3.3

Pressure applied is atmospheric
but RPM4 indicates near zero.

Current measurement mode is gauge and
RPM4 is indicating zero gauge pressure.

Check measurement mode setting and
set to absolute if absolute pressure
measurements are desired. 3.3.3

Is NOT reading pressure applied
to the Lo Q-RPT.

HPMS Lo Q-RPT Shut Off Valve is closed
shutting off the Lo Q-RPT from the HPMS
TEST port.

Familiarize yourself with the HPMS
configuration and operation. Open the
Lo Q-RPT Shut Off Valve. 3.2.5

Is NOT reading pressure applied
to RPM4 TEST port.

RPM4 has two TEST ports and pressure to
be measured is connected to correct port but
active Q-RPT is NOT the Q-RPT on that
TEST port.

Familiarize yourself with your RPM4
configuration. Set active Q-RPT and
range to read on desired test port.
24.3.2,323,33.1

[ENT] is not
AutoTest function.

accessing the

You are in a Display mode other than Rate
that uses the [ENT] key.

Press [DISPLAY] and set the Display
mode to Rate. 3.3.6.2
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APPENDIX

UNIT CONVERSION

7.1.1 PRESSURE

RPM4 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 28 provides the conversion coefficients used by RPM4 to convert numerical values
expressed in Sl units to corresponding values expressed in other units.

Table 29. 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
user User User defined coefficient
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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 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.

Items returned to DHI under warranty claim but determined to not have a defect covered under warranty
or to not have a defect at all are subject to an evaluation and shipping charge as well as applicable repair
and/or calibration costs.

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.

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

Table 30. DHI Authorized Service Providers

DH INSTRUMENTS, A FLUKE COMPANY
AUTHORIZED SERVICE PROVIDERS

Company

Phoenix AZ 85044-5318
USA

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

Fax 602.431.9559
cal.repair@dhinstruments.com

Minerva Meettechniek B.V.

Chrysantstraat 1
3812 WX Amersfoort
the 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

Tel 81/29.840.9111
Fax 81/29.840.9100
tech@ohtegiken.co.jp

Japan/Asia

Page 135

© 2007 DH Instruments, a Fluke Company



RPM4/HPMS A70M/A20M-AF OPERATION AND MAINTENANCE MANUAL

NOTES

© 2007 DH Instruments, a Fluke Company Page 136



9. GLOSSARY

9.

GLOSSARY

@ DH Instruments

A Fluké Company

AXXX

A type of Q-RPT with a built-in vacuum reference that is intrinsically absolute (e.g. A1OM).
Axxx Q-RPTs support absolute, gauge and negative gauge measurement modes.

Absolute Mode

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

Active Q-RPT

The Q-RPT that is currently selected to be displayed on the top line of the RPM4
display. Most function selections affect the active Q-RPT.

AutoRange

A function that optimizes RPM4 measurement and control for a specific, user defined
range of operation.

AutoRanged Range

An RPM4 pressure measurement range created using the AutoRange function.

AutoTest or ATest

RPM4 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 RPM4's on-board atmospheric pressure measuring sensor. Also referred to as on-board barometer.
A type of Q-RPT that is intrinsically gauge and is capable of operating bi-directionally,
BGxxx above and below atmosphere, through zero. BGxxx Q-RPTs support gauge and

negative gauge measurement modes.

Default Range (DF)

A Q-RPT’s maximum range that is always available using [RANGE] and cannot be deleted.

Deviation

A DISPLAY function in which the deviation of the current pressure from a target pressure
is displayed.

DUT

Device Under Test. The device or devices pneumatically connected to the RPM4
TEST(+) port that the RPM4 is being used to test or calibrate.

Differential mode

Measurement mode in which the measured pressure is the different between the Hi and
Lo Q-RPT (Hi - Lo).

Abbreviation of “full scale”. The full scale value is the maximum pressure of a measurement

FS range. Limits and specifications are often expressed as % FS. Also see span.
G A type of Q-RPT that is intrinsically gauge but only measures pressure greater than
XXX
atmosphere. Gxxx Q-RPTs support gauge measurement mode only.
Measurement mode in which the Q-RPT indicates gauge pressure (difference from
Gauge Mode . ) . R
atmospheric pressure), but only in the positive direction (above atmosphere).
Head A difference in height between the RPM4 reference level and the DUT.
HiLo A DISPLAY function in which the highest and lowest pressure measurements since
reset are recorded and displayed.
The designation of a single Q-RPT in an RPM4, or, if there are two, the one that has the
Hi Q-RPT highest full scale default range. This is the A70M (10 000 psi) in the RPM4
A70M/A20M-AF.
The designation of the pseudo Q-RPT that results from the combination of using two Q-
HL Q-RPT : -
RPTs simultaneously in parallel measurement mode.
HPMS High pressure mounting system: Bracket used to hold the RPM4 and isolate the Lo Q-

RPT from the test pressure when it is not in use.

Inactive Q-RPT

In an RPM4 with two Q-RPTs, the Q-RPT that is not currently displayed on the top line
of the display. The inactive Q-RPT may be displayed on the second line of the RPM4
display using the Q-RPT DISPLAY function.

Lo Q-RPT

The designation of a the Q-RPT with the lower full scale default range in RPM4s with
two Q-RPTs. This is the A20M (3 000 psi) in the RPM4 A70M/A20M —AF.

Measurement Mode

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

Negative gauge or
compound gauge

Measurement mode in which the Q-RPT indicates gauge pressure (difference from
atmospheric pressure), in both positive and negative directions (above and below
atmosphere).
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The difference between a Q-RPT reading and the AutoZero reference at the time AutoZ

Pofiset is run. Used by the AutoZ function when Auto Z is ON to compensate Q-RPT readings
for changes in zero over time.
p AutoZero reference value. Value indicated by the device against which the Q-RPT is
std.0 zeroed by AutoZ.
PA Pressure adder, used to offset a Q-RPT or barometer to calibrate it.
PM Pressure multiplier, used to adjust span of a Q-RPT or barometer to calibrate it.

Parallel Measurement
Mode

Operating mode of RPM4s with two Q-RPTs in which both Q-RPTs are used to measure
together in parallel and the indicated pressure is the average of their readings. This
creates a pseudo Q-RPT designated HL.

The maximum pressure limit of a Q-RPT. If the pressure measured by the Q-RPT

Pmax! L
exceeds Pmax!, an overpressure condition occurs.
PPC3 Pressure controller calibrator manufactured by DHI. RPM4 can be used as an external
reference device for a PPC3. PPC3 automates RPM4 pressure control.
The transducer used by RPM4 for low uncertainty pressure measurement. May be
Q-RPT designated as Hi, Lo or HL depending on its position and role in t he RPM4.

(Quartz Reference
Pressure Transducer)

Q-RPTs are designated by a leading A, G or BG (absolute, gauge or bi-directional
gauge) followed by three numbers and a letter indicating the maximum range of the Q-
RPT in kPa (nnnK) or MPa (nnnM).

Rate

A DISPLAY function in which the rate of change of pressure in pressure unit/second is
displayed.

Ready/Not Ready

Front panel LED indication of when the pressure measured by RPM4’s active Q-RPT is
stable within the stability limit. Leading character of the second line when the inactive
Q-RPT is displayed on the second line in Q-RPT DISPLAY mode.

RPT2x

Parallel measurement mode in which both Q-RPTs of an RPM4 with two Q-RPTs are
used together and the indicated pressure is the average of their measurements.

SDS (Self Defense
System)

A system to protect Q-RPTs from overpressure made up of isolation and vent valves
and internal operating logic. SDS is not used in RPM4 A70M/A20M-AF.

The difference between FS and the lowest point in a range. For example, the span of a

Span 100 kPa FS range in negative gauge mode is nominally 200 kPa (from - 100 kPa to 100 kPa).
A limit expressed in units of pressure per second (e.g., kPa/second). The stability limit is used
Stability Limit 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.
Target The value from which deviations are measured in the Deviation DISPLAY function.

UL (Upper Limit)

A user settable maximum pressure limit. When pressure exceeds UL, RPM4 beeps
intermittently. In negative gauge measurement mode, there is also a user settable lower limit.

User Level

Levels of security that can be set to protect certain RPM4 functions from being accessed.

QDUT

On-board automated test sequence that AutoRanges RPM4 based on characteristics of
the Device Under Test (DUT).
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