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4.1 GPS iz

GPS 77+ LEDRES UNREL. AEICEEYIENE ZBICHKBLTILEI L,
BB "7VTFORBEREE) (p.16)

FRDOEBERZAHTANDHEY. —EHHE (1 ~ 2:BMEE ) FRL TWEWES (BIR
OFF oMW & =) [F. AEF& PQ3198 Z#eft - BREHR. AH/HEFEHEL TR
APREBICRZ X TICKRADIDINB ZENHD XY, ( PV TFTORERE (p.16) LD,
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GPS #IiDifEn GPS ¥v—/7 DikiE
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DEREZTo B (FIEIREE ) (BEZFHIRTERL, FEIFHMLNT
ZIRWRETT)

BR:THE2E PQ3198 L#EHKET 3. .
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HESE

PQ3198 DFZIMHIESRE

GPS BAIBESINIRETTOD. PQ3198 HHEDEAENREXHFEK 4
m sec T9,

fef2 U, BIRDREETH DOP EAKE WBE TIEHNRIOESFBIENME W2 6.
ZDRDTIEHD EEA,

PIOTTOERERIE

ABOEFREAHTAND EEP—EHEFERL TWLWRWE =, AIDREE
L2 ETORREIE. 7Y TFDRESBFTE GPS HEDMEICKELE
EBEZTET,

BN GPS BIEES KHIRIT BHICE. FVTFFELZEDRESL
NELEEYDEVEFRICKRET 22 EHEENTT, FICHMOFYE
BEILDILEALIGFREDLSIC, BEEMMNE K RIEARUNZELGIF
TWRWKESRIGF TR, FEDRBULINESH S £<HIRTERVZ &
NHDET,

BIC, IO TERZAND EEP—EHBEHERALU TLWRWE ZE, B2
RKEDHAWCIBHIC 7 VT 2REBUTREREESODRELAA D ENE
BETY, BAPRI VI RE LEZ BB Z2ARANRONIGRICT VT
FTERBETDE. BEREANTHSETSEEL THRMREICHS BN
ZELHDFET,

Fle, PYTTORBEFTHIEYBREXRSTLREEY ORI T, LEEREE
S2HANRSNZHE. —E GPSHZEEZHIEL CEHEDEERICELD. K
BENERET % & RBAMREEICR>TULES 2 &ENHH FIF, PQ3198 D
xRl GPS FAMMREAR WHARERI K &, RAFWIEZTA R KB AHE
MNBDET, ( 42 BABEIENE, (p17)88)
REPBEOREHRZITSHEIF. LEZRBESHENGIRLEWREICT
VFFTEBRELTLEST W,

GPS oO—ILA—IX

—RRMIC GPS ZERICIE. O—ILA—NEWSHELH D FT, Zhid.
FRHBBNIHZ2—EHERET B VY han, RocFRHMNEA
TN3EL5ICHBBBERTY,

R TIE, 20354 6 B 16 H 23 K 59 7 59 LI, CDFEIC LD
BAMBENERICTERLBZDET,

53558OHBICONT

PQ3198 &, 52 5FICHBLTWE A,
SE5MOAENS - ciHE. PQ3198 ' [ BRE ] RELADEIZ. ms
BEEORLBESEZBI T LE Sk, GPS RS — (GPS Err)
EBD, FRLUBBLABENTERLADET,

PQ3198 A [ BRE 1 REED IS IF. BEEICEAMENTONET,
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E4E PO3198 D GPS ffir & BHBEIL DT

| 4.2 wuBmEwE

PQ3198 (. AIGIREOD & = ICHAMEZEERBL X,
RZMEICIE. TEBERZMHE & 'ms BXFHIE © 2&HHH. PQ3198 DEHFIREE
LK DERDFT,

PQ3198 ' [ RE | KEEDK Ic RfEe X I,

BEBARE 1 #( 1B PQ3198 DEXI7—% % GPS M SBUS L 7T — %
) ICAIELE I, GPS Y= EETHNIE. PQ3198 & GPS K

ERBUIRLITEEL TWE Y,

PQ3198 N [ RE | REELAD EE RSN KT,

ms FSZ#@E PQ3198 DAEBEFET & GPS BXID X LAY £16 ms LA DIHEIE. 30

M 1 Bl ms BUTHAHBEZITVET,

EER  PQ3198 OREESETEE IR, 0.3 )/ H (23°C+5°C) TY . GPS DA
RS —EEE (1 BRERE ) i< & PQ3198 ORERKETAS GPS K
ZE +16 ms LET B AN B D £,
PQ3198 Ok Ic. PQ3198 DARERKET & GPS BZID XL A 16 ms
EDRELBoBAR. WETFT—YOBAOEAEN ENBL BB
$h. GPS ARV M EFAEL, LBEBRHPOBLME FITVEE Ao
(PQ3198 MEHERT UREREICRS &, "BERIRBE, 270 F
I)

4.3 GPS 1Y M&#E

PQ3198 Tid. FFZIMIEIREE (GPS ¥ — 0 B EDIREE ) TRz L IEE. BRI
GPS DIRENZTILT B ERD GPS ARV R EHKAELE T,
1. GPS =5 — (GPS IN)

GPSIS—hNRHELLZEEZBHKRULET,

(BRHEERE(GPS Y=V FEB) NS TS —RE(GPS Y — U FBLUN) IClhofce &)
2. GPS Az (GPS OUT)

GPS T —hNHE LI & EEBRULET,

(ZZ—4REE(GPS ¥ — 7V FEBLUMN) H SIZBIERE (GPS Y — U F®) IChofc & &)
3. GPS BT 5 — (GPS Err)

GPS OB ABERETH DI EEERULET,

(PQ3198 OWERMFET & GPS AN 16 ms L Eghic& &)

EEEE

GPS (Global Positioning System) (&, XEH FEHFKL. BEHER - ZHAT 5H
MIRTLTHD. ZOEAICE > TIE. GPS HRIETE DRI ELLS
ftgdzehHBbEd,

AERBICREHSINCBEIZ, LREOBEESEZEHTRIELEDOTREBEWVWT LITE
BLTLEZWL,

GPS DFIRICH > T, BV AT LOHEZTSICEREL T, ERFEOEFEIK
BWTZDHHZEAI D ELNEETT,
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E5E (HE

BOE

BB BRER. BRE2. &E2000m £T
fEFR IR & 0°C ~50°C. 80%rh T (#£EBELRV\I &)
GPS 7> 57 -40°C ~ 85°C  40%rh ~ 95%rh
REERIEE S -20°C ~ 50°C. 80%rh YT (#EBELRW &)
GPS 7> 77 -40°C ~ 85°C (fEBLAEWT &)
BEEHRIE Z2 EN61010
EMC EN61326 Class A
EIREREE European Union and Others
EN301 489-1
EN301 489-17
EN303 413

Australia, New Zealand
AS/NZS 4268

ERFEHEREE GPS BFRIMERE +2 ms U (PQ3198 A{FER ON i)

BIR 71002 AC 7% 7% (DC12 V)
ERERERE: AC100 V ~ 240 V
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Introduction

Introduction

Thank you for purchasing the HIOKI Model PW9005 GPS Box.To obtain maximum perfor-
mance from the device, please read this manual first, and keep it handy for future refer-
ence.

The latest edition of the instruction manual

The contents of this manual are subject to change, for example as a
result of product improvements or changes to specifications.

The latest edition can be downloaded from Hioki's website.

https://www.hioki.com/global/support/download

Product registration
Register your product in order to receive important product information.
https://www.hioki.com/global/support/myhioki/registration

[EIrEs

Hereby, Hioki declares that the radio equipment Model PW9005 is in compliance with
Directive 2014/53/EU.

The full text of the EU declaration of conformity is available at the following Hioki’s website:
https://www.hioki.com/global/support/download/declaration

| Verifying Package Contents

When you receive the device, inspect it carefully to ensure that no damage occurred during
shipping. In particular, check the accessories and connectors. If damage is evident, or if it
fails to operate according to the specifications, contact your dealer or Hioki representative.

« GPS Box

Accessories + GPS antenna (Approx. 5 m)
* RS-232C cable
« Instruction Manual (this publication)

Transporting Precautions

Use the original packing materials when transporting the device, if possible.

Pack the device so that it will not sustain damage during shipping, and include a descrip-
tion of existing damage. We do not take any responsibility for damage incurred during ship-
ping.



https://www.hioki.com/global/support/download
https://www.hioki.com/global/support/myhioki/registration
https://www.hioki.com/global/support/download/declaration
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Safety Information

Safety Information

This manual contains information and warnings essential for safe operation of the device
and for maintaining it in safe operating condition. Before using it, be sure to carefully read
the following safety precautions.

A\DANGER

This device is designed to comply with IEC 61010 Safety Standards,
and has been thoroughly tested for safety prior to shipment. How-
ever, mishandling during use could result in injury or death, as well
as damage to the device. Using the device in a way not described in
this manual may negate the provided safety features.

Be certain that you understand the instructions and precautions in
the manual before use. We disclaim any responsibility for accidents
or injuries not resulting directly from device defects.

The following symbols in this manual indicate the relative importance of cautions and warnings.

Indicates that incorrect operation presents an extreme hazard that
M could result in serious injury or death to the user.

Indicates that incorrect operation presents a significant hazard that
M could result in serious injury or death to the user.

Indicates that incorrect operation presents a possibility of injury to the
M user or damage to the device.

Indicates advisory items related to performance or correct operation of

NOTE_ the device.

Safety Symbols

=== Indicates DC (Direct Current).

Symbols for Various Standards

Indicates that the product conforms to regulations set out by the EU
c E Directive.
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Operating Precautions

| Operating Precautions

Follow these precautions to ensure safe operation and to obtain the full benefits of the var-

ious functions.

Installation Precautions

Storage tem-
perature and
humidity
Operating
temperature
and humidity

ANCAUTION

NOTE

GPS Box: -20°C to 50°C, 80%RH or less (non-condensating)
GPS antenna: -40°C to 85°C (non-condensating)

GPS Box: 0°C to 50°C, 80%RH or less (non-condensating)
GPS antenna: -40°C to 85°C, 40%RH to 95%RH

Avoid the following locations that could cause an accident or dam-
age to the instrument.

Exposed to direct sun-
light

Exposed to high tem-
perature

Exposed to water, oil,
other chemicals, or sol-
vents

Exposed to high humid-

In the presence of cor-
rosive or explosive
gases

Exposed to strong
electromagnetic fields
Near electromagnetic
radiators

ity or condensation

Near induction heating
systems

(e.g., high-frequency
induction heating sys-
tems and IH cooking
utensils)

Exposed to high levels
of particulate dust

Subject to vibration

* Do not slant the device or place it on top of an uneven surface. Dropping
or knocking down the device can cause injury or damage to the device.

* Do not install the device with any side except the bottom facing down.
This may cause a fire or other malfunction in the device.

» To avoid damage to the device, protect it from physical shock when
transporting and handling. Be especially careful to avoid physical shock
from dropping.

This device may cause interference if used in residential areas. Such use
must be avoided unless the user takes special measures to reduce elec-
tromagnetic emissions to prevent interference to the reception of radio and
television broadcasts.
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Operating Precautions

ADANGER To avoid electric shock, do not remove the device's case. The inter-
. nal components of the device carry high voltages and may become
very hot during operation.

ACAUTION » To avoid damage to the device, protect it from physical shock when
- transporting and handling. Be especially careful to avoid physical shock
from dropping.
* Avoid using an uninterruptible power supply (UPS) or DC/AC inverter
with rectangular wave or pseudo-sine-wave output to power the instru-
ment. Doing so may damage the instrument.

AC Adapter

AWARN’NG * Use only the Z1002 AC Adapter that ships with the PQ3198. AC
- adapter input voltage range is 100 to 240 VAC (with £10% stability)
at 50/60 Hz. To avoid electrical hazards and damage to the device,
do not apply voltage outside of this range.
* To avoid electrical accidents and to maintain the safety specifica-
tions of this instrument, connect the power cord only to a 3-contact
(two-conductor + ground) outlet.

ACAUT’ON + To avoid damaging the power cord, grasp the plug, not the cord, when unplug-
_——— ging it from the power outlet.
* To avoid equipment failure, do not disconnect the cable while communications
are in progress.
+ Before connecting or disconnecting any cord, always turn off thePQ3198. Fail-
ure to do so could result in equipment malfunction or damage.

« After connecting the cord, tighten the screws on the connector securely. Failure
to secure the connector could result in equipment malfunction or damage.

Preliminary Checks

Before using the device for the first time, verify that it operates normally to ensure that no
damage occurred during storage or shipping. If you find any damage, contact your dealer
or Hioki representative.
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Chapter 1 Overview

Product Overview

When used with the PQ3198* Power Quality Analyzer, the PW9005 GPS Box allows the
instrument to acquire the time accurately by using the Global Positioning System (GPS).

For information about the PQ3198 that is not included in this manual, refer to the Instruc-
tion Manual that came with the PQ3198.

*: The PW3198 Power Quality Analyzer can also be used in conbination with the PW9005.

| 1.2 Part Names/Functions and Display Indicators

Locking clamp
Pass the AC adapter cord through this
clamp (to prevent the AC adapter from
being unplugged).

—

( HIOKI PW9005 GPS BOX <‘>

RS-232C INPUT A DC power supply output cable

@ Connect to the PQ3198’s AC adapter ter-
(=) minal to supply power to the PQ3198.

©—@\®  OUTPUT
==12V36\A ==12V35VA
: 1 AC adapter terminal
RS-232C Interface Connect the Z1002 AC Adapter that
Connect the PW9005 to the PQ3198 us- came with the PQ3198.

ing the included RS-232C cable.

NOTE The PW9005 has no power switch. It
turns on automatically when the AC
adapter is connected.

[ b Antenna terminal
G

Connect the included GPS antenna.
GPS ANTENNA Serial No.
C€ WADE N JAPAN.\\ Displays the instrument's serial num-

ber. Do not remove the label as the in-
formation is contains is necessary in
order to manage the device.

7 7

HIOKI PW9005A980-07
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Chapter 1 Overview

HIOKI PW9005A980-07
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Chapter 2 Connecting the PW9005 to the PQ3198

| 2.1 Pre-measurement Inspection

1. Inspection before Connecting the Device

Cable inspection Do not use the GPS box if you dis-
Has the insulation worn off the RS- * cover any damage. Doing so may
232C or DC power supply cable? | \pg | Cause electric shock.

Are the wires exposed? Contact your HIOKI distributor.

*NO

AC adapter inspection
« Is the AC adapter damaged? *
» Has the insulation worn off the

power cord? YES
¥ o
PW9005 inspection
Is the GPS box damaged?
YES

¥ No

Continued to the next page.

HIOKI PW9005A980-07
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Chapter 2 Connecting the PW9005 to the PQ3198

2. Inspection after Turning on the Device

After connecting the AC adapter

See: p. 10

* Is the PQ3198 on?

* Is the PQ3198 operating on AC
adapter power? (There is no
power switch on the GPS box. It
turns on when the AC adapter is
connected.)

W ves

After configuring the PQ3198

See: p. 11

* Was the PW9005 detected? (The
[GPS] icon on the PQ3198's screen
should be a color other than red.)

* YES

The inspections are complete.

There may be a break in the power
cord or DC power supply output
cable, the AC adapter may be mal-
functioning, or the GPS box may
be malfunctioning.

Contact your HIOKI distributor.

The PQ3198 may not detect the
PW9005 if it is connected with a
cable other than the included RS-
232C cable.

If the PW9005 is not detected
despite being connected with the
included RS-232C cable, there
may be a break in the RS-232C
cable, or the device may be mal-
functioning.

Contact your HIOKI distributor.
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Chapter 2 Connecting the PW9005 to the PQ3198

2.2 Connection Procedure

Read "Operating Precautions" (p.3) carefully be- PQ3198 Power Quality Analyzer
fore connecting the GPS box. 4 ,/

See: "1. Connecting the GPS
Antenna to the PW9005" (p.9)

See: "2. Connecting the RS-232C
cable to the PW9005" (p.9)

See: "3.Connecting the DC Power Supply
Output Cable to the PQ3198" (p.10)

See: "4. Connecting the Z1002 AC
Adapter to the PW9005" (p.10)

1. Connecting the GPS Antenna to the PW9005

1 Align the groove on the BNC con- GPS antenna BNC connector groove
nector on the GPS antenna with the
connector guide on the PW9005’s
antenna terminal and insert. ;/\

d; Antenna terminal con-

2 Turn the connector clockwise to nector guide
lock it in place.
(To disconnect the connector, turn \l"'
it counterclockwise to unlock it and «
then pull.)

2. Connecting the RS-232C cable to the PW9005
1 Connect the PW9005 to the 5080
PQ3198’s RS-232C interface with DDDD

the included RS-232C cable.

== l== =1 Py
/A\WARNING Turn off all devices before connect- J ‘
ing them. Failure to do so may
result in electric shock.

l @ RS- 2320
NOTE_ The PQ3198 may not detect the &‘ cable

PW9O005 if it is connected with a cable
other than the included RS-232C cable.

HIOKI PW9005A980-07
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Chapter 2 Connecting the PW9005 to the PQ3198

3. Connecting the DC Power Supply Output Cable to the PQ3198

1 Connect the PW9005’s DC power supply
output cable to the PQ3198’s AC adapter
terminal.

NOTE Turn off the PQ3198 before connect-

ing the cable.
DC power supply
output cable

4. Connecting the Z1002 AC Adapter to the PW9005

1 Connect the power cord to the AC *_
adapter’s inlet.

2 Connect the AC adapter’s output
plug to the PW9005.
(Loop the AC adapter’s cord through
the locking clamp to keep it from be-
coming disconnected.)

3 Connect the power cord’s input /

plug to an outlet.

Z1002 AC Adapter

/
1. Open the locking clamp. %
{/ \/
2. Pass the AC adapter’s cord e
through the locking clamp.
3. Close the locking clamp. %

NOTE_ + The PW9005 does not have a power switch. Since connecting the AC adapter
will turn on the device, be sure to connect the adapter last.

« Disconnect the AC adapter from the PW9005 to turn it off.

HIOKI PW9005A980-07



11

Chapter 3 Configuring GPS with the PQ3198 (Verifying the GPS Status)

NOTE Use the device in combication with the PW3198 with the firmware version
1.07 or later installed. If the installed firmware is version 1.06 or earlier,
they will not operate properly.

GPS operation is configured with the PQ3198. GPS operation should be configured while
the PW9005 is connected to the PQ3198.

The following screen is used to make settings and view the device status while in [SET-
TING] mode.

[SYSTEM]
screen

[MAIN]

If [RECORDING]:
Stop recording with the START/STOP key and
then press the DATA RESET key.

If [ANALYZING]:

2819/83/28

Press the DATA RESET key. 16:52:69

*: For the PW3198, press ﬂ key.

HIOKI PW9005A980-07
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Chapter 3 Configuring GPS with the PQ3198 (Verifying the GPS Status)

I 3.1 Setting the Connected Device to GPS

Set the RS-232C connected device to [GPS].
After making this setting, the GPS mark (p.14) will appear at the top of the screen.

\ A
a ° [RS-232C connection]*

Display the
pull-down menu
Select [GPS]

@ Accept the setting

cancel N —— 2819/83/28
g larcuare 10:52:27
*: For the PW3198, select [RS connection].
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Chapter 3 Configuring GPS with the PQ3198 (Verifying the GPS Status)

| 3.2 Setting the Time Zone

The time zone should be set as the time difference from Coordinated Universal Time
(UTC*). If using the device in Japan, this parameter should be set to [+09:00].

a ° Select the box

next to
[RS-232C]

Display the
pull-down menu

Select [+09:00]

@ Accept the setting

ESC
Cancel 2819/83/28
8 a 18:52:27

NOTE Configure the time zone setting when the GPS mark is yellow or blue. The
setting will not be applied if configured while the GPS mark is red. When
changing the time zone, the PQ3198'’s internal time will be reset once the
GPS mark (p.14) turns blue (indicating that time correction is active). (It
will take several seconds for the time to be reset.)

Start recording after verifying that the GPS mark has turned blue, and that
the PQ3198’s time has been set properly.

*Coordinated Universal Time (UTC)
The official time used worldwide. Although UTC is almost identical to Greenwich Mean
Time (GMT), which is based on astronomical observations, UTC is determined by mea-
suring 1 Sl second using an atomic clock. Regular adjustments ensure that GMT and
UTC differ by no more than 1 second.
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Chapter 3 Configuring GPS with the PQ3198 (Verifying the GPS Status)

3.3 Checking the GPS Status

The GPS status can be checked on the [SYSTEM]-[MAIN]-[HARDWARE] screen.

»FSEEEITE«

DOP value
No. of GPS satellites 0 to 9,999
Indicates how many sat- Indicates the reliability of
ellites are being used. GPS positioning. Smaller

(non-zero) values indicate
greater reliability.

2019Y

GPS Status| 3D((Mum. | &

|
GPS status 5 =
Err : No GPS data " g 5 . 2019/03/28

13:86:21

2D : 2D independent position
3D :3D independent position
D2D : Differential 2D position
D3D : Differential 3D position

I 3.4 GPS Mark (GPS Status and Error Status Display)

The GPS mark at the top of the PQ3198 screen indicates the GPS status when the RS
connected device is set to [GPS].

The mark’s color indicates the GPS status.

Red : The PQ3198 cannot detect the
PW9005.

Yellow: The PW9005 cannot acquire satellites
or is otherwise unable to calculate its
position.

Time correction was canceled during | & ! [ Hardare
recording.

Blue : The PW9005 has acquired satellites,
and the PQ3198’s internal clock is be-
ing corrected.

—

NOTE If the GPS mark is red, the PQ3198 is unable to detect the PW9005.

See: "2. Connecting the RS-232C cable to the PW9005" (p.9),
"4. Connecting the Z1002 AC Adapter to the PW9005" (p.10)
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Chapter 4 PQ3198 GPS Positioning and Time Correction

| Chapter 4

4.1 GPS Positioning

Position the GPS antenna so that it has a clear view of the overhead sky, with no obstruc-
tions nearby.

See: "Antenna installation" (p.16)

When turning on the PW9005 for the first time, or when the device has not been used for a
certain period of time (about 1 to 2 weeks, with the power turned off the entire time), it may
take some time after connecting the device to the PQ3198 and configuring it for it to
acquire satellites and calculate its position. (Depending on the environment in which the
antenna has been installed, this process may take anywhere from several minutes to sev-
eral dozen minutes (p.16).)

Once the PW9005 has calculated its position, the PQ3198 will begin time correction.
When starting recording with the PQ3198, be sure to verify that the GPS mark (p.14) is blue.

NOTE Note that if PQ3198 recording is started while time correction is disabled,
GPS time will not be used to record times and event times on time series
graphs.

The GPS Positioning Process and the Status of the GPS Mark
GPS positioning process GPS mark status

Immediately after connecting the Yellow

PW9005 and PQ3198 and configuring| The PW9005 is unable to acquire satel-

the PQ3198 (initial state) lites or calculate its position.

See: "Chapter 2 Connecting the
PW9005 to the PQ3198" (p.7), *If the GPS mark is red, it is possible that
"Chapter 3 Configuring GPS the PW9005 and PQ3198 have not been
with the PQ3198 (Verifying the connected properly.(p.7)

GPS Status)" (p.11)

When the PQ3198 has started and ended
time correction of its internal clock.

Blue

HIOKI PW9005A980-07
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Chapter 4 PQ3198 GPS Positioning and Time Correction

NOTE

PQ3198 time correction error

Once GPS time correction has been enabled, the maximum reciprocal rela-
tive time error for the PQ3198 is 4 ms. However, larger errors are possible
with large DOP values, which indicate that positioning is subject to a low
level of reliability, even when the PW9005 has calculated its position.

Antenna installation

When turning on the PW9005 for the first time or using it for the first time
after a certain period of time has passed, the amount of time it takes to cal-
culate its position varies significantly with the antenna location and GPS
satellite positions.

In order for the PW9005 to acquire GPS satellites quickly, it is best for the
antenna to be positioned with a clear view of the overhead sky with no
obstructions nearby. By contrast, the unit’s ability to acquire satellites may
be compromised when the antenna is positioned such that its view of the
overhead sky, and therefore of the constellation of GPS satellites, is
obstructed, for example due to placement in a forest or on a street sur-
rounded by tall buildings.

When turning on the PW9005 for the first time or using it for the first time
after a certain period of time has passed, it is particularly important to test
reception of satellite signals by placing the antenna in a location where it
has an unobstructed view of the entire sky. If the antenna is placed so that
it has only a limited view of the overhead sky, for example indoors or on a
veranda, the unit may be unable to detect its position, even after dozens of
minutes have passed since it was turned on.

Similarly, if the antenna is placed next to a large obstruction such as a
building, it may initially acquire satellites only to lose reception later due to
the satellites’ movement. If the PW9005 is unable to detect its position for
an extended period of time while recording data with the PQ3198, the
instrument may cease to be able to perform time correction (see "4.2 Time
Correction Processing" (p.17)). When you plan to record data for an
extended period of time, it is recommended to place the antenna so that it
has as unimpeded a view of the overhead sky as possible.

GPS rollover problem

Generally, GPS receivers have a rollover problem. This is a phenomenon
such that the date information will be reset after a certain period of time,
resulting in a false date output.

The system time of the device rolls over at 23:59:59, June 16, 2035. Sub-
sequently, the time correction will not be performed correctly.

Leap second

Model PQ3198 does not deal with leap seconds. When the PQ3198 is not
in [SETTING] mode, a leap second will exceed the millisecond time correc-
tion range, resulting in a GPS time error (GPS Err) and failure of the time
correction function. When the PQ3198 is in [SETTING] mode, time correc-
tions will operate properly.
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4.2 Time Correction Processing

The PQ3198 performs time correction when the PW9005 has acquired GPS satellites and
calculated its position.

Two types of time correction are used, depending on the PQ3198’s operational status: con-
tinuous time correction and millisecond time correction.

rection

Continuous time cor- |[SETTING] mode. The PQ3198’s time data is corrected with time

Continuous time correction is performed while the PQ3198 is in

data acquired from GPS satellites once every second. As long as the
GPS mark is blue, the PQ3198 is synchronized with GPS time.

Millisecond time cor-|[SETTING] mode. As long as the difference between the PQ3198’s

Millisecond time correction is performed whenever the PQ3198 is not in

rection internal clock and the GPS time is less than 16 ms, time correction is per-
formed once every 30 seconds using millisecond units.
NOTE The precision of the PQ3198’s internal clock is 0.3 s/day (at 23°C £5°C). If

the PW9005 is unable to detect its position for a certain period of time
(about 1 hour), the difference between the PQ3198’s internal clock and
GPS time may exceed 16 ms.

A GPS event is generated and time correction is halted during subsequent
recording if the difference between the PQ3198'’s internal clock and GPS
time exceeds 16 ms while the PQ3198 is recording, since such a large dif-
ference would compromise the measurement data’s time consistency.
(Once recording is stopped and the PQ3198 returns to [SETTING] mode,
continuous time correction is used.)

4.3 GPS Event Function

When the GPS status changes after recording has been started with the PQ3198 in the
time-corrected state (with a blue GPS mark), the next GPS event is generated.
1. GPS error (GPS IN)
Indicates that a GPS error has occurred.
(The instrument changed from the time-corrected state [blue GPS mark] to the error
state [GPS mark other than blue].)
2. GPS position detected (GPS OUT)
Indicates that the GPS error was cleared.
(The instrument changed from the error state [GPS mark other than blue] to the time-
corrected state [blue GPS mark].)
3. GPS time error (GPS Err)
Indicates that GPS time correction is not possible.
(The difference between the PQ3198’s internal clock and the GPS time reached or
exceeded 16 ms.)
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CAUTION

The Global Positioning System (GPS) was developed and is managed and
operated by the United States. The positioning functionality offered by the
system has been known to decline dramatically on occasion. Note that the
information and descriptions of functionality provided in this manual do not
constitute a guarantee of performance, including in the event of a deteriora-
tion in GPS performance as described above. All use of GPS functionality is
the sole responsibility of the user and should occur in the context of an
understanding of the system’s characteristics.
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Operating environment

Operating temperature
and humidity

Storage temperature
and humidity

Applicable Standards

Wireless certification

Real-time correction
accuracy

Power supply

Power supply output
Backup battery life
Interface

Dimensions

DC power supply out-
put cable length

Weight

Product warranty
period

GPS function details

Accessories

Indoors, pollution degree 2, altitude up to 2000 m (6562 ft.)

0°C to 50°C (32°F to 122°F), 80%RH or less (non-condensing
GPS antenna: -40°C to 85°C (-40°F to 185°F), 40%RH to 95%RH

-20°C to 50°C (-4°F to 122°F), 80%RH or less (non-condensing)
GPS antenna: -40°C to 85°C (-40°F to 185°F) (non-condensing)

Safety EN61010
EMC EN61326 Class A

European Union and Others
EN301 489-1
EN301 489-17
EN303 413

Australia, New Zealand
AS/NZS 4268

Within +2 ms of GPS time accuracy (when PQ3198 is on)

Z1002 AC Adapter (12 VDC)
Rated supply voltage: 100 V to 240 V AC (Voltage fluctuation of £10% from
the rated supply voltage are taken into account.)
Rated power supply frequency: 50 Hz/60 Hz
Anticipated transient overvoltage 2500 V
Maximum rated output: 36 VA (sharing power supply with PQ3198)

12 V DC; PQ3198 power supply (35 VA)
Approx. 6 years (at 23°C (73.4°F), for time and positioning backup)

RS-232C (asynchronous serial)
Connector : D-sub 9 pins (1 connector)
Connects to : PQ3198

Approx.100Wx40Hx60D mm (3.94"Wx1.57"Hx2.36”D) (excluding pro-
truding parts)

Approx. 1,150 mm

Approx. 330 g (11.6 oz.) (excluding GPS antenna, GPS box only)

3 years
1PPS signal : 1 s UTC synchronized pulse
Captured data : Time and satellite information

GPS antenna
RS-232C cable (Approx. 2 m (78.74"))
Instruction manual

HIOKI PW9005A980-07
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Chapter 6 Maintenance and Service

Chapter 6

To clean the device, wipe it gently with a soft cloth moistened with water or mild detergent.

ACAUT’ON Never use solvents such as benzene, alcohol, acetone, ether, ketones,
o thinners or gasoline, as they can deform and discolor the case.

Modifying or Repairing the Device

AWARNING Do not attempt to modify, disassemble or repair the device; as fire,
- electric shock and injury could result.

| 6.1 Replaceable Parts and Operating Lifetimes

Useful life depends on the operating environment and frequency of use. Operation cannot
be guaranteed beyond the following periods
For replacement parts, contact your dealer or Hioki representative.

Part Replacement life

Backup lithium battery Approx. 6 years

It is recommended to replace the backup battery periodically. Contact your HIOKI distribu-
tor for a replacement battery.

HIOKI PW9005A980-07
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6.2 Disposing of the GPS Box

When disposing of this device, remove the lithium battery and dispose of battery and
device in accordance with local regulations.

AWARN’NG * To prevent electric shock, disconnect the device from the Z1002 AC
— Adapter, RS-232C cable, and GPS antenna before removing the lith-
ium battery.
* Battery may explode if mistreated. Do not short-circuit, recharge,
disassemble or dispose of in fire.

* Keep batteries away from children to prevent accidental swallowing.

Removing the lithium battery

T
1 Remove the 4 screws from the 2 Top case
sides of the device. \ I 1
Al -
2 Remove the top case and lift it Screws Serews

off.

¢ . P

3 Remove the lithium battery
from the battery holder, which
is mounted on the circuit i =

\ T
board. @L\Q —®

Lithium battery °

® ol |
CALIFORNIA, USA ONLY g 0
Perchlorate Material - special han-

dling may apply. // 3
See www.dtsc.ca.gov/hazard- \y
ouswaste/perchlorate
) =
=

N
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6.3 Troubleshooting

If damage is suspected, check the "Before requesting
your dealer or Hioki representative.

Before requesting repairs

repairs" section before contacting

Problem Symptom

Probable Causes

Remedies and References

* The PQ3198 will not
recognize the
PW9005.

» The PQ3198’s GPS
mark stays red.

The cable may not be connected
properly.

Verify the connection to the PQ3198.

See: "2.2 Connection Procedure"
(p.9)

Use the Z1002 AC Adapter included

with the PQ3198 and the RS-232C

cable included with the PW9005.

unable to calculate
its position.

* The PQ3198’s GPS
mark stays yellow.

The PW9005 or PQ3198 may be|See: "2.1 Pre-measurement
malfunctioning. Inspection” (p.7)
» The PW9005 is When turning on the PW9005 for |See: "4.1 GPS Positioning" (p.15)

the first time or after it has not
been used for a certain period of
time, it may take some time for
the device to acquire satellites
and calculate its position.

The device may not be able to
acquire satellites due to the manner
in which the antenna has been
installed.

Position the antenna so that it has
as unobstructed a view of the over-
head sky as possible and avoid
placing it near obstructions.

See: "Antenna installation" (p.16)

Transporting Precautions

Use the original packing materials when transporting the device, if possible.
Pack the device so that it will not sustain damage during shipping, and include a descrip-
tion of existing damage. We do not take any responsibility for damage incurred during ship-

ping.
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Warranty Certificate HIOKI

Model Serial number Warranty period

Three (3) years from date of purchase (___/___ )

Customer name:

Customer address:

Important

+ Please retain this warranty certificate. Duplicates cannot be reissued.

+ Complete the certificate with the model number, serial number, and date of purchase, along with your name and
address. The personal information you provide on this form will only be used to provide repair service and information
about Hioki products and services.

This document certifies that the product has been inspected and verified to conform to Hioki's standards.
Please contact the place of purchase in the event of a malfunction and provide this document, in which case Hioki will
repair or replace the product subject to the warranty terms described below.

Warranty terms

1.

N

The product is guaranteed to operate properly during the warranty period (three [3] years from the date of purchase).
If the date of purchase is unknown, the warranty period is defined as three (3) years from the date (month and year) of
manufacture (as indicated by the first four digits of the serial number in YYMM format).

If the product came with an AC adapter, the adapter is warrantied for one (1) year from the date of purchase.

. The accuracy of measured values and other data generated by the product is guaranteed as described in the product

specifications.

. In the event that the product or AC adapter malfunctions during its respective warranty period due to a defect of

workmanship or materials, Hioki will repair or replace the product or AC adapter free of charge.

The following malfunctions and issues are not covered by the warranty and as such are not subject to free repair or

replacement:

-1. Malfunctions or damage of consumables, parts with a defined service life, etc.

-2. Malfunctions or damage of connectors, cables, etc.

-3. Malfunctions or damage caused by shipment, dropping, relocation, etc., after purchase of the product

-4. Malfunctions or damage caused by inappropriate handling that violates information found in the instruction manual or
on precautionary labeling on the product itself

-5. Malfunctions or damage caused by a failure to perform maintenance or inspections as required by law or
recommended in the instruction manual

-6. Malfunctions or damage caused by fire, storms or flooding, earthquakes, lightning, power anomalies
(involving voltage, frequency, etc.), war or unrest, contamination with radiation, or other acts of God

-7. Damage that is limited to the product's appearance (cosmetic blemishes, deformation of enclosure shape,
fading of color, etc.)

-8. Other malfunctions or damage for which Hioki is not responsible

. The warranty will be considered invalidated in the following circumstances, in which case Hioki will be unable to perform

service such as repair or calibration:

-1. If the product has been repaired or modified by a company, entity, or individual other than Hioki

-2. If the product has been embedded in another piece of equipment for use in a special application (aerospace,
nuclear power, medical use, vehicle control, etc.) without Hioki's having received prior notice

. If you experience a loss caused by use of the product and Hioki determines that it is responsible for the underlying issue,

Hioki will provide compensation in an amount not to exceed the purchase price, with the following exceptions:
-1. Secondary damage arising from damage to a measured device or component that was caused by use of the product
-2. Damage arising from measurement results provided by the product
-3. Damage to a device other than the product that was sustained when connecting the device to the product

(including via network connections)
Hioki reserves the right to decline to perform repair, calibration, or other service for products for which a certain amount
of time has passed since their manufacture, products whose parts have been discontinued, and products that cannot be

repaired due to unforeseen circumstances.
HIOKI E.E. CORPORATION
http://www.hioki.com 18-07 EN-3
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