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Rosemount 702 Wireless Discrete Transmitter for plunger arrival

NOTICE

Read this manual before working with the product. For personal and system safety, and for optimum product performance, make sure to
thoroughly understand the contents before installing, using, or maintaining this product.

Customer Central>

1800999 9307 (7:00 a.m. to 7:00 p.m. CST)
National Response Center

1800 654 7768 (24 hours a day)

Equipment service needs

International

1952906 8888

The products described in this document are NOT designed for nuclear-qualified applications. Using non-nuclear qualified products
in applications that require nuclear-qualified hardware or products may cause inaccurate readings.

For information on Rosemount nuclear-qualified products, contact an Emerson™ Sales Representative.

A WARNING!
Failure to follow these installation guidelines could result in death or serious injury.
. Ensure only qualified personnel perform the installation.

Explosions could result in death or serious injury.

. Before connecting a handheld communication device in an explosive atmosphere, ensure that the instruments are installed
in accordance with Intrinsically Safe or non-incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the appropriate hazardous locations
certifications.

. When connecting the plunger arrival sensor in a hazardous area, ensure that it is installed in accordance with Intrinsically
Safe or non-incendive field wiring practices.

. The power module may be replaced in a hazardous area. The power module has a surface resistivity greater than 1 Gigaohm

and must be properly installed in the wireless device enclosure. Take care during transportation to and from the point of
installation to prevent electrostatic charge buildup.

. The surface resistivity of the antenna is greater than 1 Gigaohm. To avoid electrostatic charge buildup, do not rub or clean
the antenna with solvents or a dry cloth.

. Substitution of components may impair intrinsic safety.

Electrical shock could cause death or serious injury.
. Use extreme caution when making contact with leads and terminals.

Radio frequency hazard considerations:

. This device complies with Part 15 of the FCC Rules. Operation is subject to the following conditions: This device may not cause
harmful interference. This device must accept any interference received, including interference that may cause undesired
operation.

. This device must be installed to ensure a minimum antenna separation distance of 20 cm from all persons.



A CAUTION!

Shipping considerations for wireless products.

The unit was shipped to you without the power module installed. Remove the power module prior to shipping.

Each Black Power Module contains two “C” size primary lithium-thionyl chloride battery. Primary lithium batteries are regulated
in transportation by the U. S. Department of Transportation, and are also covered by IATA (International Air Transport
Association), ICAO (International Civil Aviation Organization), and ARD (European Ground Transportation of Dangerous Goods). It
is the responsibility of the shipper to ensure compliance with these or any other local requirements. Consult current regulations
and requirements before shipping.

The power module with the wireless unit contains two “C” size primary lithium/thionyl chloride batteries. Each battery contains
approximately 2.5 grams of lithium, for a total of 5 grams in each pack. Under normal conditions, the battery materials are self-
contained and are not reactive as long as the batteries and the pack integrity are maintained. Care should be taken to prevent
thermal, electrical, or mechanical damage. Contacts should be protected to prevent premature discharge.
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Introduction

Using the manual

This manual provides information on installing, operating, and maintaining the
Rosemount” 702 Wireless Discrete Transmitter for plunger arrival detection. The table
below lists the different variants of the Rosemount 702 transmitter; refer to the table if
looking for documentation on different variants:

Model Number Functionality Manual
702DX22/32/42 Two channel discrete I/O Reference Manual
702DX61 One channel for Tyco TraceTek | Reference Manual
liquid hydrocarbon leak detec-
tion
702DX52 Discrete Transmitter for Plung- | Reference Manual
er Arrival Detection

Product description

The Rosemount 702 for plunger arrival detection is designed to work with the ETC Cyclops
plunger arrival sensor (ET-11000). The transmitter provides power to the plunger arrival
sensor, reads and communicates the sensor state via wirelessHART. Features of the
Rosemount 702 Transmitter include:

. Simple and easy installation practices currently being used for robust installations

. Flexibility to meet your most demanding applications

. Wireless output with >99 percent data reliability delivers rich HART® data, protected
by industry leading security

. Sensor state latching for host system compatibility
. Provides power to external plunger arrival sensor

. The integral LCD display conveniently displays the latched plunger sensor state,
power output state, and diagnostics of the transmitter


http://www2.emersonprocess.com/siteadmincenter/pm%20rosemount%20documents/00809-0200-4702.pdf
http://www2.emersonprocess.com/siteadmincenter/pm%20rosemount%20documents/00809-0200-4702.pdf

Introduction

Figure 1-1: 702 Plunger Arrival Sensor

A. Plunger arrival sensor (ETC Cyclops) G. Lower lubricator outlet

B. 702 plunger arrival H. Production gas

C. Lubricator I. Well casing

D. Plunger |. Well casing/production tube
E. Wastewater K. Well casing

F. Upper lubricator outlet

1.2 Product recycling/disposal

Recycling of equipment and packaging should be taken into consideration and disposed of
in accordance with local and national legislation/regulations.

2 702 Wireless Discrete Transmitter
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Configuration

Safety messages

Instructions and procedures in this section may require special precautions to ensure the
safety of the personnel performing the operations. Information that potentially raises
safety issues is indicated by a warning symbol (/4). Refer to the following safety messages
before performing an operation preceded by this symbol.

A WARNING!
Failure to follow these installation guidelines could result in death or serious injury.
. Ensure only qualified personnel perform the installation.

Explosions could result in death or serious injury.

. Before connecting a handheld communication device in an explosive atmosphere,
ensure that the instruments are installed in accordance with Intrinsically Safe or non-
incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

. When connecting the plunger arrival sensor in a hazardous area, ensure that it is
installed in accordance with Intrinsically Safe or non-incendive field wiring practices.

. The power module may be replaced in a hazardous area. The power module has a
surface resistivity greater than 1 Gigaohm and must be properly installed in the wireless
device enclosure. Take care during transportation to and from the point of installation
to prevent electrostatic charge buildup.

. The surface resistivity of the antenna is greater than 1 Gigaohm. To avoid electrostatic
charge buildup, do not rub or clean the antenna with solvents or a dry cloth.

. Substitution of components may impair intrinsic safety.

Electrical shock could cause death or serious injury.

. Use extreme caution when making contact with leads and terminals.
Radio frequency hazard considerations:

. This device complies with Part 15 of the FCC Rules. Operation is subject to the following
conditions: This device may not cause harmful interference. This device must accept any
interference received, including interference that may cause undesired operation.

. This device must be installed to ensure a minimum antenna separation distance of 20 cm
from all persons.
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2.2

2.2.1

Benchtop Configuration

Benchtop configuration includes only the steps necessary to securely join the device to the
wireless network. Further configuration can be performed either locally or via the wireless
network. See Device network configurationSection 2.4 for detailed configuration guidance.
Remove the power module-side housing cover to expose the terminal block and HART®
communication terminals, then connect the power module to power the unit for
configuration.

The Rosemount 702 Transmitter is compatible with industry standard HART configuration
tools such as the Emerson™ AMS TREX" Device Communicator, AMS Wireless Configurator
or AMS Device Manager. Refer to the documentation for the respective communication
tool for proper operation.

Figure 2-1: Rosemount 702 Compatible with HART Configuration

Device Network Configuration

To communicate with the Gateway, the transmitter must be configured to securely join
the wireless network.

Entering device tag

The long tag is used to identify this device on the wireless network. The long tag of each
device must be unique. Configure the tag according to the site specific tagging
convention.

Entering the network ID and join key

Configure the Network ID and Join Key so they match the Network ID and Join Key of the
Gateway. Refer to the wireless gateway documentation for further information.

702 Wireless Discrete Transmitter
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2.2.2 Entering Network ID and Join Key Via AMS TREX

Take the following steps to enter the network ID and join key via TREX.

1. The Overview screen shows at startup.

O Wk Dt

orF 21
Overview

Device Status: Good ®
Comm: Not Connected

Plunger State

True
Plunger Quality

Good
Plunger Count
Update Rate

2. From the Overview screen, navigate to the Configure screen.

T2 Wik Discrats

x EEr

[*"9 Guided Setup
Basic Setup A
Configure Discrete Channels 0
Join to Network N
Configure Update Rate w,
Configure Device Display %,

Confiqurs

3. Enter the network ID.

Reference Manual 5
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Enter the network ID that
this device should join to:
(9999)

4.,  EntertheKey 1join key.

T
Enter the join key for the ©
wireless network: i
(Key 1):
alalalatalatalal

A B c D
1 2 3 E
4 5 6
d F
7 8 9 |
0 Leci]
Cancel 0K

5.  Enterthe Key 2 join key.

702 Wireless Discrete Transmitter
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6.

7.

______________wm =
Enter the join key for the e
wireless network: ©
(Key 2):

e TalalaTatulaTal
A B c D
1 2 3 E
4 5 (]
F
7 8 9
0 e |
Cancel OK

Enter the Key 3 join key.

T
Enter the join key for the ®
wireless network: =
(Key 3):
fAnnnnnnny

A B o D
1 2 3 E
4 5 6
' F
7 | 8 9
0 &
Cancel OK

Enter the Key 4 join key.
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8.

9.

I
Enter the join key for the =
wireless network: ©
(Key 4):

L TalalaTaTa TaTuhy
A B Cc D
1 | 2 3 E
4 5 (]
I F
i | 8 9
0 &
Cancel OK

Select the Yes - Attempt to Join Now button.

This device has been configured to
prevent joining to the network.
Would you like to change the
configuration so the device will

® Yes - Atempt to Join Now

©O No - Do Not Attempt to Join Now

Cancel

oK

The validation screen displays.

702 Wireless Discrete Transmitter
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Join to Network

Operation completed successfully.

Cancel OK

2.2.3 Entering the network and join key via AMS

Take the following steps to enter the network ID and join key via AMS.
1. From the AMS Overview screen, select the Join Device to Network tab.

T 04/DE/3018 065407540 [T03 Wirelers Dincrrte ey 4]
Hile Ao

Oree |
e s
Diewice oMt
s mevememe
“ ..E‘
1 0
Fwvary Pumode Verabiod
Plige Sups Eﬂmﬁla .
[ off | ' o
Charwed § Dol
[]
ﬂ.'_'hm—]
Shewtcuty
v i Combgure Lbdass Rae Joan Dhircd 12 etwodc
| & Confguie
; ¥ Service Toch
|
Sed | iDeae ke
Diewice it pynchionized: Devce Paramebert not Synchaonized

2. The]Join Device to Network screen opens. Enter all four key fields and select Next to
complete.

Reference Manual 9
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Join Device o Network v = ‘
Jon Device to Hetwork

Erter tha nebwork 1D that this device should jon 1o }
H ll‘Js.-mkID 55

Entier the join ey for the winsiess netwad

Ky 1

[ 00000000

Hary 2

[ 000000

ey 3

I DOD0G000

Ky 4

[ T0000000

Mt Cancl | Heb
2.2.4 Field Communicator Bench Configuration

All of the below references and screenshots associated with Field Communicator is using
the Emerson AMS TREX. Similar screens are present in other versions of field
communicators; refer to the manual for your handheld communicator device for more
information. The Transmitter Device Description (DD) is required for HART
communication. To obtain the latest DD, go to Emerson.com/Device Install Kits and then
visit the Emerson™ Web page for your handheld device.

Guided Setup for the Field Communicator

To connect to the Rosemount 702 Discrete Transmitter using a handheld communication
device, first remove the rear housing cover, attach the HART communication leads to the
COMM terminals on the terminal block, and follow the steps for the Guided setup, below.

1. Onthe Home screen, select Configure.

10 702 Wireless Discrete Transmitter
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0z Wiroless Discroto

07 To2-1
Overview

Device Status: Good ®

Comm: Connected

Plunger State
True
Plunger Quality
Good
Plunger Count
0
Update Rate
16 s

2. Onthe Configure screen, select Guided Setup.

Note

Alternatively, Manual Setup can be selected to verify or change all configuration settings
including option and advanced settings.

5 44

N2 Wiraless Discrata
oT 702-1
Configure

Guided Setup ®

Manual Setup ®

K &

Crvesrview Service Tools Configure

3. Select Basic Setup.

Reference Manual 11
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12

044

TR Wirskess Descrote
x OT ma2-1
(8 Guided Setup

Basic Setup

Configure Discrete Channels £
Join to Network Wy
Configure Update Rate RS
Configure Device Display X

Enter a Long Tag. When completed, select OK.

Long Tag can have up to 32
characters. Enter a Long Tag:
(DT 702-1)

RN EIENEY A EXEA KN N N
EF TN KA K FA RN Y 1Y

©

Laadalolelnl) Ll
sjxlefvlofa)m

Cancel OK

Enter a Tag. When completed, select OK.

702 Wireless Discrete Transmitter
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6.

7.

uppercase characters. Enter a
Tag:

T TN-1h

Tag can have up to 8 | )

Cancel 0K

Enter a Descriptor. When completed, select OK.

Descriptor is a free form field

with up to 16 uppercase ©
characters. Enter a Descriptor:
(A

1
dalaialelelriole e

o w e n 1) v 01 jo0)r

olefoluloln]e

ZiX[|c|v|iBINIM
Cancel OK

Enter a Message.When completed, select OK.

13
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P A—
Message is a free form field
with up to 32 uppercase
characters. Enter a Message:
Al

NS} S | E | FE— | S— ] I S | S | S | S_—

AlSIDIFIG | H|J|K]L
L L  we—— I |

ZIX1ICIVIBININ
RN M NN NN NN NN B S

- |

Cancel OK

8.  EnteraDate. When completed, select OK.

purpose such as the last

Date can be used for any | o
calibration date. Enter a

Nokne
05/14/2013
1 2 3
| 4 5 6
7 8 9
. 0 I |
Cancel OK

9.  Whenfinished, select Send to implement configuration changes.
10. Basic Setup "Operation completed successfully" screen appears.

14 702 Wireless Discrete Transmitter
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Basic Setup

Operation completed successfully.

Cancel OK

11.  When configuration is completed, remove the HART communication leads from the
COMM terminals on the terminal block and replace the rear housing cover.

2.2.5 Latching configuration

To configure Latching with AMS TREX, take the following steps.
1. Atstartup, the Overview screen displays.

Device Status: Good @
Comm: Joining
Plunger State

True
Plunger Quality

Good
Plunger Count

1]

Update Rate

2. Fromthe Overview screen, select Configure. Select Configure Discrete Channels.

Reference Manual 15
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T2 Wik Diciate
L= Guided Setup

Basic Setup B
Configure Discrete Channels B
Join to Network Y
Configure Update Rate w,
Configure Device Display RN

EREES -

3.  Enterthe duration the plunger state should be latched active after detected.

How long should the plunger .
state be latched active after ©
detected?

(60 Seconds)

4.  Operation completed successfully message displays when completed.

16 702 Wireless Discrete Transmitter
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Configure Discrete Channels

Operation completed successfully.

Cancel OK I

2.2.6 AMS Wireless Configurator Bench Configuration

AMS Wireless Configurator can connect to devices directly, using a HART modem, or
through a Wireless Gateway.

Guided Setup

Select Guided Setup to verify or change initial configuration settings.
1. Openthe AMS Intelligent Device Manager from Windows as shown.

§ File Edit Wiew Took Window Help
ajn) e 1a) o wa

Current Device

E-gL AMS Device Manages | | Manudacturer | Device Ty | DeviceRev | Pretocol | Protscol . |
= ls Plara Le<ations 062018 E:4:02.840 | Rosemeunt TO2 Whrele 4 HART 7

i [ Area
-] Calibration

[ User Configurations
i [§] Device List

= gl Physical letworks

EIC-GEEGaNSE
2, HART Modem 2
HART Modem 1

*

2. TheOverview screen displays. Select the Configure tab.

Reference Manual 17
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B DA CoUSNZ B PO Wele Dot e 4]

e ————

&R v
overiew [l
1B
§ Teenien B
- Ovaratw Dwaksn Canerancatag
m ? o
Py P Vst
Punger S st flds
T — =
Chareal 1 Cat
¥
Zhi Bracten
= =]
Shodous
[T —— Crbgurs Updas Farw I S —
& Configure y
'lz Service Tooks
5

Select the Service Tools tab.

Mowwan oo pEme e & T i
Fols  Bawgni  Hilp
ap el
oare Rl
£ Conigur
b Gubded Senap oy
Mo Seap Lo I deacrpk wewsage e ok
| Tanfguns decete rot and oo vk
Wiy
e o I e Pl - el ) P v i rsbv
Corfgues Lot Pl | whrraion 4 e peeasy.
D Seasy
B Lot dewor Sk are e aden oo
|
Tres: [Caneni = Tl |- s o)
[ Drvics Paremater not Syrchemmand, .

The Basic Setup screen opens. Enter the Long tag. When done, select Next.

702 Wireless Discrete Transmitter
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e —
Bamc Setp |

The fikds bedow can be used for devioa/application iderification.

| nest | cance Hep |

5.  Enterthe duration the plunger state should be latched active after detected. When
done, select Next.

%4 Configure Discrete Channels - 04/06/2018 08:54:02.840 (S0
. Pra—
How long should the plunger state be latched active after detected?
| 60 Seconds
d

[ Net> |  Canced | Heb

6.  Select a device display option. When done, select Next.
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89 Configure Device Display - 04/06/2018 08:54:02.240 oo

Select a device display option:
" Dicabled
" On Demand
% Pesiodic

[ Net> | Cancel | Help ]

7. Choose which device variable to show on the device display, then select Next. When
finished, select Send to implement configuration changes.The Guided Setup is
complete.

J

19 ]

Shiploy e e
Display kems |

Chocse which device varablels) to show on the device dispiay

¥ Channel 1 Siate I
[T Channel 1 Court
[ Gt 3 it Mote: Chosen variables will be daplayed on sach winlsss uodate
[T Channsl 2 Court

T Bectonics Temperahne

7 Supoly Vokage

Tiext iTI Help ['

Manual Setup

Select Manual Setup to verify or change all configuration settings, including advanced,
optional settings.

1. From the Configure screen, select Manual Setup.
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2. Setup Current State for Channels. When done, select Send.

4 ouos s 00340340 70 vy Qo 4 i
Fle dcimn sy
&l ¥
. Neoed R 1y ]
uucn.d:::ﬂw ki
& Marasl Setep Sersor Conrmcton: Plunger Arvwal Sensor

Sensor
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SIG |
COM
Plunger Siais-
1 Bwwctor. . Lt Same S O '
Fow Saen
o Overview hZ Dvecten. Tt e — .
-
18 ot bise B o
|3 Sorkcn Fosks
| -
T [ Cunmry | Serdl | Cieey 3 W
Deace st i1 g""‘“‘ = -

3. Selectthe Display Mode. When done, select Send.
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Diaplary Opiora.
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T a1 Coumt
=25 aieds] 0 #row on
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I Oranne 2Count |
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4.  Select appropriate settings in the Variable Mapping, Data Collection, and
Communications Settings fields. When done, select Send.
48 4052018 85402440 DU Weres B S 4 |
File  actions  Melp
SR W]
Weries | Ciacrntn Crarros | Diaplay  HART | Sacusty | vce Temparatuee | Devicn inomaton |
’:“c"::::’m atn Yy mc-mm Sarg
i hiy | = | ]
‘ ;;nmm | I
:;:uzs.- =1
T
Tormpertan =
Ve
[Erreey =]
Hicte: The varable mag & deteerrad by the chocs for Varable
Fageerg
Dot Collection ||
mn.;.mn-::.“w g | Dot S [y "
Tere: [Cuarend -l [ Sed | Do s ||
Diewice st ynchenaed Denoe Parmeters not Synchimnized
5.

fields. When done, select Send.

Select appropriate settings in the Write Protection, HART Lock, and Radio Upgrade
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u 04/D6/2028 083402.840 702 Wiredess Discrete Rrv. 4] ol
Fie Actions Help
Syl e
Wesier | Duscrete Charrist | Display | HART Sty | Desice Temperstune | Device infomation |
"ﬂ“‘"sz;“hup Pt Pretocter: Pk Upgpace
o Maraud Setups Wi protect Dot Jor Lpgracy Carfagurs nbsity for the wrvkens Paremttery.
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i AR Logk
Lock Satun
[ Device siocknd
=
4 Overview.
> serceTook |
| [ Swa | oo e
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Fig - Actiens  Halp

Sl ¥

Wrsess | Discree Crarns | Daglay | HARIT | Secusty Devicn Temparsti | Device tomation |
= 3 Configuwe
Gusded Setup

Select appropriate settings in the Electronics Temperature fields, beginning with the
Setup field. When done, select Send.

eidal B

Bectoncs Temgerntum

S

o hanal Setup

Bactonce Terparpure Linkr

Bectronacs Tergarsture
T8N g

[ s |

s

|_bw |

select Send.

Add the Long Tag, Tag, and Descriptors in the Indentification fields. When done,
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T 04706/2018 DA5402.840 (702 Wirebess Discrete Rev. &] [E=ERET
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2.3 HART menu tree

For ease of operation, changing setup, such as switch type, can be completed in several
locations.
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Home

1 Overview

2 Configure

2 Service Tools

Cheeniew
1 Device Status

3 Plunger State

4 Plunger Guality

5 Plunger Count

& Update Rate

7 Join to Network

& Device Information

2 Communication Status

Drevice Status

1 Refresh Alerts
2 Mo Active Alerts
2 History

4F:

5 A

EM:

| F
1 Alert Description”
2 Alert Image

Device Information
1 Identification

2 Revisions

2 Radio

4 Device Crplions
5 Security

s

1 Alert Description
J— 2 Mlert Image

M::

1 Alert Description
2 Alert Image

Identification

1 Device Image

2 Long Tag

3Tag

4 Model

5 Final Assembly Number
& Date

7 Descriptor

& Message

9 Model Numbers

Revisions

1 Universal Revision

2 Field Device Revision
3 Software Revision

4 Hardware revision

5 DD Revision

Model Mumbers

1 Model Mumber |
2 Model Number 11
3 Model Mumber [l

Radio

1 MAC Address

2 Manufacturer 1D

3 Device Type

4 Device Revision

& Software Revision
& Hardware Revision
T Output Power

& Min Broadcast Rate

Device Options
1 Local Alam Report
2 Plunger Enhanced

Home

1 Cherview

2 Configure

3 Senvice Tools

{2 Manual Setup

Configure
1 Guided Setup .|

Manual Setup

1 Wireless

2 Discrete Channels
3 Display

4 HART

5 Security

& Device Temperature
T Device Information

Guided Setup
1 Basic Setup

2 Configure Discrete Channels

3 Jain to Nebwork
4 Configure Update Rate

5 Configure Device Display

1 Networlc ID
2 Join to Network
32 Broadcast Information

1 Config Adv Brdcst

2 Update Rate

1 Configre Message 1
1 Broadcast Configuration

Security

1 Write Protect

2 Device is Locked

3 Over the Air Upgrade

Broadcast Configuration
1 Burst Mode 2
2 Burst Command
3 1% and Trigger Var
4 2™ \ariable
5 3™ Varable
E 41 arizble
7 & arizble
3 6" Variable
3 7 Varizble
&1 arizble
1% [Discrete] Variable
Mum [Discrete] Variables

1 Trigger Mode

2 Trigger Level

3 1% and Trigger Var
4 Triggered Rate

§ Default Update Rate
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2 Configure Message 2
1 Broadcast Configuration

Broadcast Configuration
1 Burst Mode 2
2 Burst Command
3 1% and Trigger War
4 2™ Wariabla
5 3™ \ariable
& 41" Variable
7 8" arizhle
2 6! Varizble
9 7" Variable
B \arizbla
4% [Discrete] Variable
MNum [Discrete] WVariables

1 Trigger Mode
zlokebae 2 Trigger Level
32 1% and Trigger Var

4 Triggered Rate
5 Default Update Rate

Broadeast Configuration
1 Burst Mode 2
2 Burst Command
3 1% and Trigger Var
4 2™ Variable
5 3™ Variable
& 41 Yarizbla
7 5 \farizble
2 6" Varizble
2 T8 arizhle
&1 Warizble
15t [Discrete] Variable
Mum [Discrete] Varables

1 Broadcast Configuration

1 Trigger Mode

2 Trigger Level

3 19 and Trigger Var
4 Triggered Rate

& Default Update Rate

Updste Rate

3 Configwre Message 2

1 Refresh Events _I List of Failed Alerds |
2 Failed Mask

3 Maintznance Mask _I Lottt |

4 Advizary Mask % List of Advisory Alerts |

Ewvent Motification

& Disable Advanced Broadcasting

2 Burst Command

3 Burst Command 2
4 Burst Command 2
5 View'Config Msg 1
& View'Config Msg 2
¥ View'Config Msg 3

2 Disorele Channels

1 Plunger State

1 Ch1 Legic Optien
2Ch1 Latch Mode
3.Chi Latch Duration
4 Ch1 Rollover

5 Chi Reported Value

1 Ch2 Logic Option
2 Ch2Z Rollover

3 Ch2 Reported Value
4 Ch2 Fault Option

5 Ch2 Fault Value

& Ch2 Fault Time
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1 Variable Mapping

1 Display Mode

2 Display Cptions

1Channel 1 State
2 Channel 1 Count
3 Channel 2 State
4 Channel 2 Count
& Electronics Temp
& Supply Voltage

1 Variable Reporting
2PVis
3A5Vis
4TV is
5QVis

| 2 Communications Settings |

1 Wir

1 Poll Addr
3 Data Collection

1 Meas Status Log
2 Configure Data Hist

ite Profect

2 Device is Locked

3 Lock/Unlock

4 Over the Ar Upgrade

& Device Temp

1 Elect Temp

2 Elect Temp Quality
3 Elect Temp Units
4 Elec Temp USL

5 Elec Temp LSL

7 Device Information
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3 Service Tools
1 Alerts
1 Refresh Aet
2 No Adtive Alerts
2 History
1 Clear Alert History
2 List of Previous Alerts
2Variables
1 Mapped Varisbles
1 Frimary Variable
1 PV {label of what i mapped)
2 PV Guality (label of what is mapped)
| 2 Secondary Variable
1 5V (label of what is mapped)
2 SV Quality (label of what is mapped)
| 3 Tertiary Variable
1 TV (label of what is mapped)
2 TV Quality (label of what is mapped)
| 4 Quaternary Variable
1 TV (label of what is m=pped)
2 TV Guality (label of what is mapped)
1 Plunger State
2 Plunger Count
3 Plunger Guality
4 Power Save Staie
5 Power Save Count
& Power Save Guality
T Elec Temp
8 Elec Temp Guality
2 Supply Voltage
Violtage Guality
3Trends

41 Channel 1 State
2 Channel 2 State
3 Channel 1 Count
4 Channel 2 Count
5 Data History

1 Device Variable

2 Vriable Units

3 Bample Interval

4 Date of Newest Val
5 Time of Newest Val
& View History

7 Refresh
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4 Communications

1 Comm: Connected

2 Join Mode

3 Meighbor Count

4 Advestisement Count
8 Join Attempts

5 Maintenance

1 Routine Maintenance

1 Transmitter Log
2 Locate Device
2 Install New Power Module

| 2Manual Overide

1 Channel 2 Output

| 2 Reset/Restore

1 Device Reset
2 Restore Default Settings
2 Reset Discrete Channel Count

1 Ch1 Count
2 Reset Ch 1 Count
3 Ch2 Count
4 Reset Ch 2 Count

& Simulate

1 Channel 1 Siate
2 Electronics Temp
3 Supply Volage

2.4 Detailed Configuration

Configuring Latching Period

The Rosemount 702 for plunger arrival includes the ability to latch plunger arrival events
for a configurable duration. See figures below for an example of the latching period.

Figure 2-2: Short Latch Time Events

A: Measured
B: Reported

Short events (less than latch hold time) of the measured value will be latched to the
reported value for the duration of latch hold time.

Reference Manual
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The start of latch hold timer will begin when the measure signal first transitions to active
state.

Figure 2-3: Latch Hold Timer

A: Measured

B: Reported

Note

The default for the plunger arrival option will be to latch high. This is what is required to function
with the ETC cyclops arrival sensor.

For full latching details refer to Section 5.2 of this manual.

The duration should be configured to hold the plunger arrival event long enough for the
rest of the system to react. Considerations such as wireless update rate, Modbus/OPC scan
rates, etc. should be taken into account while setting the latch duration. To avoid the
potential for missing arrival events, the latch duration should be greater than or at least
equal to the configured wireless update rate. The default update rate for the plunger
arrival option is 16 seconds and the default latch duration is 60 seconds.

To configure the latch period refer back to Section 2.2.5 and follow the steps to reach setup
channel 1.

Advanced burst configuration

Procedure

For discrete inversion (advanced), select the Wireless tab from the Configure screen. The
Burst Command, Burst Command 2, and Burst Command 3 fields may be populated by
selecting from the dropdown menus in each field.
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Figure 2-4: Burst Commands

File Actions Help
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2.4.2 Advanced discrete inversion

To set the discrete inversion (advanced), count roll over, reported value, and fault state:

Go to manual setup, select discrete channels, select Setup Channel.
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Figure 2-5: Discrete Inversion

T 04/06/2018 08:5402.840 [702 Wireless [ & Siup Channel 1 -
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¥ Service Tools
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Atable of the Reported values is shown below for reference.

Plunger arrival application types

Table 2-1: Reported Values

32

Reported
Value Value Name Analog Value Discrete Value
Plunger Plunger Plunger Plunger Plunger Plunger
EventNot @ EventDe- EventNot EventDe- EventNot @ EventDe-
Detected tected Detected tected Detected tected
Default False True 0.000 1.000 240 242
Off/On off On 0.000 1.000 0 1
Open/ Opened Cllosed 46.000 6.000 46 6
Closed
Running/ Stopped Running 25.000 26.000 25 26
Stopped
Slow/Fast Slow Fast 8.000 7.000 8 7
Forward/Re-| Forward Reverse 9.000 10.000 9 10
verse
Bottom/Top ~ Bottom Top 12.000 11.000 12 11
Empty/Full Empty Full 14.000 13.000 14 13
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Table 2-1: Reported Values (continued)

Reported

Value Value Name Analog Value Discrete Value
Cold/Hot Cold Hot 16.000 15.000 16 15
Dry/Wet Dry Dry 32.000 33.000 32 33
Absent/ Absent Present 45.000 44.000 45 44
Present

2.4.3 Configure LCD

Select the Display tab to configure Display Modes, Display Options.

Figure 2-6: Configure LCD display
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2.4.4 Configure Variable Reporting

To configure Variable Reporting, select the HART tab, and then the dropdown menus.
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Figure 2-7: Configure Variable Reporting
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2.4.5 Configure Security

To figure Write Protection and Otap block out, select the Security tab and access the
dropdown menus to populate the fields.

Figure 2-8: Configure Security.
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2.4.6 Configure temperature units

Select the Device Temperature tab to setup temperature. Use the dropdown menu to
populate the field.

Figure 2-9: Configure Device Temperature
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2.4.7 Configure the device tagging

Select the Device Information tab to configure the Tag and Identification fields.
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Figure 2-10: Configure Device Identification

" GUDG016 OB SHAZBAD (D2 Wirless Dvete ey, 4] oI i - 4 [EEmes™="
[File Actons Help - - -
| 8n ¥
mu|mmu|mu|nmn|um|5m|nmer
= 8 Conbigni
Gusidd Satup Mt )
o Wenial Setup Lv_-sg1 Long Tagcen heve upto 33 charactens
Teg Tag oen have up b § uppercese chamcen.”
BrRE
Dueryir’ Duacrptor @ i bww torm e with 1 13 16 grercinns charactens
[
rm.u Masihoe 5 & fria o Seld with 5% 32 upbarcass chiracien
Dty Dimbe can be wed for sy pumose such os e last calbation date
| RETE]
A iong tag.and shot Tag am moomraanded for st pedartance
|
| ol
L]
2.5 Removing the Power Module

After the device and the network have been configured, remove the power module and
replace the rear housing cover. Insert the power module only when the device is ready for

commissioning.

36
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3 Installation

3.1 Safety messages

Instructions and procedures in this section may require special precautions to ensure the
safety of the personnel performing the operations. Information that potentially raises
safety issues is indicated by a warning symbol (/4). Refer to the following safety messages
before performing an operation preceded by this symbol.

A WARNING!
Failure to follow these installation guidelines could result in death or serious injury.
. Ensure only qualified personnel perform the installation.

Explosions could result in death or serious injury.

. Before connecting a handheld communication device in an explosive atmosphere,
ensure that the instruments are installed in accordance with Intrinsically Safe or non-
incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

. When connecting the plunger arrival sensor in a hazardous area, ensure that it is
installed in accordance with Intrinsically Safe or non-incendive field wiring practices.

. The power module may be replaced in a hazardous area. The power module has a
surface resistivity greater than 1 Gigaohm and must be properly installed in the wireless
device enclosure. Take care during transportation to and from the point of installation
to prevent electrostatic charge buildup.

. The surface resistivity of the antenna is greater than 1 Gigaohm. To avoid electrostatic
charge buildup, do not rub or clean the antenna with solvents or a dry cloth.

. Substitution of components may impair intrinsic safety.

Electrical shock could cause death or serious injury.

. Use extreme caution when making contact with leads and terminals.
Radio frequency hazard considerations:

. This device complies with Part 15 of the FCC Rules. Operation is subject to the following
conditions: This device may not cause harmful interference. This device must accept any
interference received, including interference that may cause undesired operation.

. This device must be installed to ensure a minimum antenna separation distance of 20 cm
from all persons.

Reference Manual 37



Installation

3.2

38

Physical installation

Choosing an installation location and position

When choosing an installation location and position, consider access to the Rosemount
702 Transmitter for ease of power module replacement. For best performance, the
antenna should be vertical with space between objects in a parallel metal plane, such as a
pipe or metal framework, as the pipes or framework may adversely affect the antenna’s
performance.

Refer to wireless best practices and Wireless System Engineering Guide.
Installing the transmitter

The transmitter is designed to use the B4 Universal Mounting Bracket. This curved,
stainless steel bracket includes a U-bolt and fasteners for mounting the transmitter to a 2-
in. pipe or pole. The B4 bracket attaches directly to the Transmitter. The B4 bracket may
also be used to in other mounting configurations such as mounting the transmitter to a
wall or a panel. For installation of the ETC cyclops sensor, please follow their specific
guidelines noted in the installation manual

Required equipment

. Mounting Kit (part number 03151-9270-0003)

- Onebolt, 3/8-1x1-1/2

- One lock washer
. Strap wrench for battery cover removal and installation
. 9/16-in. combination wrench or adjustable wrench

. #2 Phillips screwdriver
Other required equipment (not included)

. Shielded cable (minimum 3-wire)

. Cable glands
LCD display
If an LCD display is ordered, it will be shipped attached to the transmitter.

The optional LCD display can be rotated in 90-degree increments by squeezing the two
tabs, pulling out, rotating and snapping back into place.

If the LCD pins are inadvertently removed from the interface board, carefully re-insert the
pins before snapping the LCD display back into place.

If the LCD pins are inadvertently removed from the interface board, carefully re-insert the
pins before snapping the LCD display back into place.

Note
Only use Rosemount Wireless LCD part number: 00753-9004-0002.
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Installation

Figure 3-1: LCD Display

A. LCD pins
B. LCD display
C. LCD cover

3.3 Electrical installation

Making electrical connections

Make electrical connections through the cable entry in the side of the connection head.
Cabling/conduit may vary depending on installation practices; cabElecle glands are
available to order as an option on the 702. Contact your local sales representative if cable
glands are needed. Be sure to provide adequate clearance for cover removal. Make sure to
route the sensor wiring so that the power module installation is not obstructed.

Wiring the arrival sensor

The Rosemount 702 Transmitter has screw terminals corresponding to each of the plunger
arrival sensor’s wiring terminals. These terminals are labeled as follows:

PWR OUT: Power out to the arrival sensor
SIG: Input signal from the arrival sensor
COM: Common ground for both the power output and the signal
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Figure 3-2: Wiring the Arrival Sensor

j =

A A
B
C
Rosemount 702 Transmitter ETC Cyclops Sensor
A. PWR OUT A. PWR
B. SIG B. SIG
C.coM C.coMm
Grounding

Grounding of the electronics enclosure should be done in accordance with local/national
installation codes and with facility recommended wiring practices. Grounding is
accomplished by using the external case grounding terminal.
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Figure 3-3: Grounding screw location

A. Grounding screw location

Grounding of the sensor shield wire is accomplished by using the internal case grounding
screw inside the terminal side cover. There is one grounding screw connection provided,
located inside the housing, see Figure 3-xx. The ground screw is identified by a ground
symbol © . Ensure that the sensor shield does not come into contact with any of the other
screw terminals.
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4 Commisioning and verification

4.1 Safety messages

Instructions and procedures in this section may require special precautions to ensure the
safety of the personnel performing the operations. Information that potentially raises
safety issues is indicated by a warning symbol (/4). Refer to the following safety messages
before performing an operation preceded by this symbol.

A WARNING!

Failure to follow these installation guidelines could result in death or serious injury.
. Ensure only qualified personnel perform the installation.

Explosions could result in death or serious injury.

. Before connecting a handheld communication device in an explosive atmosphere,
ensure that the instruments are installed in accordance with Intrinsically Safe or non-
incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

. When connecting the plunger arrival sensor in a hazardous area, ensure that it is
installed in accordance with Intrinsically Safe or non-incendive field wiring practices.

. The power module may be replaced in a hazardous area. The power module has a
surface resistivity greater than 1 Gigaohm and must be properly installed in the wireless
device enclosure. Take care during transportation to and from the point of installation
to prevent electrostatic charge buildup.

. The surface resistivity of the antenna is greater than 1 Gigaohm. To avoid electrostatic
charge buildup, do not rub or clean the antenna with solvents or a dry cloth.

. Substitution of components may impair intrinsic safety.

Electrical shock could cause death or serious injury.

. Use extreme caution when making contact with leads and terminals.
Radio frequency hazard considerations:

. This device complies with Part 15 of the FCC Rules. Operation is subject to the following
conditions: This device may not cause harmful interference. This device must accept any
interference received, including interference that may cause undesired operation.

. This device must be installed to ensure a minimum antenna separation distance of 20 cm
from all persons.
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Wireless connectivity and power module

The Wireless Gateway should be installed and functioning properly before any wireless
field devices are powered. Install the Black Power Module, SmartPower" Solutions model
number 701PBK into the Rosemount 702 Transmitter to power the device. Wireless
devices should be powered up in order of proximity from the Gateway, beginning with the
closest device, then working outward from the Gateway. This results in a simpler and faster
network installation. Enable Active Advertising on the Gateway to ensure new devices can
join the network faster. For more information see the Smart Wireless Gateway Manual
(document number 00809-0200-4420).

Wireless network communication

To communicate with the Wireless Gateway, and ultimately the host system, the
transmitter must be configured to communicate with the wireless network. See benchtop
testing in section 2.3.

Verify Connectivity using the Field Communicator

The chevron-shaped status bar at the top of the LCD screen indicates the progress of the
network join process. When the status bar is filled, the device is successfully connected to
the wireless network. Refer to section 5.3. To verify the wireless connectivity, use one the
following methods.

Procedure

1. On the Overviews screen, select Service Tools.

Device Status: Good ®

Comm: Not Connected

Plunger State
True

Plunger Quality

Plunger Count

Update Rate

2. On the Service Tools screen, select Communications.
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3.

oA

WM Wirehess Gas Moniton
Wirehess Gas Mordtor #1687

Service Tools

Communications

View the following communications information:

R4

WOM Wiikis G Moniton
x Wirpliss Gas Monitos #1687
I8 Communications

Comm: Connected

Join Mode >
Attempt to join immediately on poweru®-*
Neighbor Count

3
Advertisement Count

0

Join Attempts

» Communication status: displays whether the device is or is not connected to the
wireless network.

* Join Mode: Displays the current join mode.

Select Join Mode to change the way that the device joins the wireless network.
Attempt to join immediately on powerup orreset is the default option.

Select send twice to update the Join Mode.
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Join Mode ©

AR b0 join immedistiely on Dowery

© Don't attempt to join

O  Join now

Attempt to join immediately on
powerup or reset

Cancel 0K

2. * Neighbor Count: Displays the number of available neighboring devices.
» Advertisement Count: Displays the number of advertisement packets received.
6.  Whenfinished, select Back to return to the Communications screen.

4.2.2 Verify Communication using AMS Wireless Configurator

Open the AMS Wireless Configurator.
In the Device Manager pane, expand the wireless network.
Expland the wireless Gateway.

Select the device list.

ik W=

In the device pane, double-click the device icon.

T NN S

'Y File Edit View Tool Window Help
SR :wle] 28] ¢ w6l

Corrent Device  QaoEfZ018 06:54:02.840

= _1;.! ANG Devioe Manages Tag Harme | Mlaruf ecturer I Dwvice Ty—. | Device Rev | Protocol Fretocol ... |
5 8 Pl Locatons Boomt — RIWade 7
& 7] Asee
) [t Calibration
#-[0) Wser Confiqurations
5[] Device List
= ﬁ Physical Metwarks
= 5l USRTC-GREGAMSSE
q‘_—, HART Modem 2
oy, HART Modem 1§
-E ‘Wireless Metwork 1

Select service tools.
In the service tools pane, select communications.

On the Communications tab, in the join status area, verify that all four network join
steps are completed.
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| |

[Dewscn bt synchwonioed: 711270087 3000 AH

4.2.3 Verify communication using Wireless Gateway

Open the Wireless Gateway web interface. This page shows whether the device has joined
the network and is communicating properly.

Figure 4-2. Wireless Gateway Home Page
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Change the network ID and join key

Using the field communicator to change the Network ID and Join Key

If the Network ID and Join Key need to be changed, refer to “Joining a wireless network
using Field Communicator” in Guided Setup for the Field Communicator.

Using AMS Wireless Configurator to change the Network ID and Join Key

If the network ID and Join Key need to be changed, see Section 2.2.3.

System verification

After installation of the 702DX52 for plunger arrival one must verify functionality.

Verify the sensor: To do so, pass a ferrous object (ex. Wrench) past the cyclops
sensor to simulate an arrival. Verify via the LCD screen and/or field communicator
that channel 1 indicates a state change. If a state change is seen, sensor wiring is
correct; if nothing is seen, please go back through the installation steps and confirm
that everything has been done accordingly.

Verify System integration: It is important to verify the latch time is configured
correctly. The default latch period is set to one minute. Verify the host system can
detect the arrival event by moving a ferrous metal object (ex. Wrench) past the
arrival sensor. The signal should be passed from the device, through the Wireless
Gateway and detected at the final host application (ex. PLC, Modbus/OPC, etc.). If
nothing is seen, confirm the latch time is appropriate considering the full system
scan cycle.
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5 Operation

5.1 Safety messaages

Instructions and procedures in this section may require special precautions to ensure the
safety of the personnel performing the operations. Information that potentially raises
safety issues is indicated by a warning symbol (/4). Refer to the following safety messages
before performing an operation preceded by this symbol.

A WARNING!

Failure to follow these installation guidelines could result in death or serious injury.
. Ensure only qualified personnel perform the installation.

Explosions could result in death or serious injury.

. Before connecting a handheld communication device in an explosive atmosphere,
ensure that the instruments are installed in accordance with Intrinsically Safe or non-
incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

. When connecting the plunger arrival sensor in a hazardous area, ensure that it is
installed in accordance with Intrinsically Safe or non-incendive field wiring practices.

. The power module may be replaced in a hazardous area. The power module has a
surface resistivity greater than 1 Gigaohm and must be properly installed in the wireless
device enclosure. Take care during transportation to and from the point of installation
to prevent electrostatic charge buildup.

. The surface resistivity of the antenna is greater than 1 Gigaohm. To avoid electrostatic
charge buildup, do not rub or clean the antenna with solvents or a dry cloth.

. Substitution of components may impair intrinsic safety.

Electrical shock could cause death or serious injury.

. Use extreme caution when making contact with leads and terminals.
Radio frequency hazard considerations:

. This device complies with Part 15 of the FCC Rules. Operation is subject to the following
conditions: This device may not cause harmful interference. This device must accept any
interference received, including interference that may cause undesired operation.

. This device must be installed to ensure a minimum antenna separation distance of 20 cm
from all persons.
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Defining channel descriptions

The 702 provides four device variables:

. Plunger arrival state (channel 1) - By default when a plunger event is detected, this
value state will indicate “True” and will remain true for the duration of the
configured latching time. A reported value of “False” indicates that a plunger event
has not been detected. Other reported values can also be configured, refer to
AMS Wireless Bench Config.

. Plunger arrival counts (channel 1) — Reports the number of plunger state transitions
that have occurred since the last reset.

. Power savings state (channel 2) - By default power savings state is set to “False.”
This indicates that power is being provided from the 702 to the plunger arrival
sensor. The setpoint for this variable can be set to “True” which would remove
power from the sensor if desired. WARNING - This is an advanced setting and not
recommended for most applications. When power is removed, plunger arrival states
WILL NOT be detected. If more information on this feature is desired contact your
local sales representative.

. Power saving counts (channel 2) — Reports the number of times power savings state
has been enabled. (This would normally be reported at zero for most applications).

. Electronics temperature - This indicates the internal operating temperature of the
device. For normal operation, this should be within the limits specified in
Section 9.3.3. The value can be configured to report either Celsius or Fahrenheit, see
AMS Wireless Bench Config.

. Supply Voltage - This indicates the effective voltage delivered by the power module.
When the voltage falls below 6V, the power module should be replaced soon. When
the voltage falls below 5.2V the 702 will no longer provide plunger state
measurements and the power module must be replaced to restore proper
operation.

Latching feature

The Rosemount 702 has a latching feature that, when enabled, allows detection of
momentary state changes to be held for a configurable latch period. The latching feature
can be configured to detect either high or low state changes. By default, the Plunger state
(channel 1) is enabled to latch high state changes for a period of one minute.

The following are some examples to demonstrate how the latching time works.

Note
Hold time is set to four seconds for illustration in the following examples.

Short events (less than latch hold time) of the measured value will be latched to the
reported value for the duration of latch hold time.
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Figure 5-1: Latch Time Short Events

A

=

A. Measured
B. Reported

The start of the latch hold timer begins when the measured signal first transitions to active
state.

Figure 5-2: Latch Hold Time Start

B

A Measured
B. Reported

The latch only applies to transitions into the active state. As soon as the reported value is
no longer latched,the devices is armed for the next event.

Figure 5-3: Latch Applies to Transitions to Active State

-

A. Measured
B. Reported

If the measured value goes inactive and active again before the initial latch hold timer
experies, the latch hold timer will restart from the beginning of the most recent event.

Figure 5-4: Latch Hold Timer Restarts

A. Measured
B. Reported
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5.4 Interpreting LCD display

Procedure
1. All Segments On: used to visually determine if there are any bad segments on the
LCD display.

XX XX XX

2. Device Identification: used to determine Device Type.

3. Device Information - Tag: user entered tag which is eight characters long - will not
display if all characters are blank.

4, PV Screen - Plunger State (Channel 1). If the 702 is reporting a latched state, the
word “Hold” will be displayed on the center line.
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CH1

ABSENT

5. SV Screen - Power Savings (Channel 2).

6.  Electronics Temperature.

7.  Supply Voltage.

8. Channel 1 Count of close/open cycles.
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9.  Channel 2 Count of close/open cycles.

5.4.1 Diagnostic button screen sequence

The following five screens will display when the device is operating properly and the
Diagnostic Button has been pressed and held for longer than two seconds.

Procedure

1. Diagnostic Button Screen 1: Tag - user entered tag which is eight characters long -
will not display if all characters are blank.

Abcde
fgh
>
2. Diagnostic Button Screen 2: Device Identification - used to determine Device ID.
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3. Diagnostic Button Screen 3: Network ID

4.  Diagnostic Button Screen 4.9: the device has joined a network and has been fully
configured and has multiple parents.

5. 5. Diagnostic Button Screen 5: voltage reading at the power module terminals.
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5.4.2 Network connection status screens

One of the following network diagnostic status screens will display in the fourth position of
the Diagnostic Button Screen sequence. The screen displayed is dependent on the
progress of the device in joining the wireless network

Procedure

1. Diagnostic Button Screen 4.1: the device is attempting to start the radio.

2. Diagnostic Button Screen 4.2: the device has just restarted.

3.  Diagnostic Button Screen 4.3: the device is starting to join the process.

4,  Diagnostic Button Screen 4.4: the device is in a disconnected state and requires a
“Force Join” command to join the network.
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5. Diagnostic Button Screen 4.5: the device is searching for the Network.
6.  Diagnostic Button Screen 4.6: the device is attempting to join a network.
7.  Diagnostic Button Screen 4.7: the device is connected to the Network, butisina

“Quarantined” state.

Reference Manual 57



Operation

8.  Diagnostic Button Screen 4.8: the device is joined and operational, but is running
with limited bandwidth for sending periodic data

9.  Diagnostic Button Screen 4.9: the device has joined a network and has been fully
configured and has multiple parents.

5.4.3 Device diagnostic screens

The following screens will show the device diagnostics depending on the state of the
device, continuing after Diagnostic Button Screen 5.

Procedure

1. Diagnostic Button Screen 6.1: There is a critical error which may prevent the
electronics board from operating correctly.
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2.

3.

4.

O\

BOARD

FAILUR

Diagnostic Button Screen 6.2: There is a warning which should be addressed, but
should not affect the device output.

O\

BOARD

WARN

Diagnostic Button Screen 7.1: the terminal voltage has dropped below level of
operating limit. Replace the Black Power Module model number 701PBKKF (Part
Number: 00753-9220-0001).

N

SUPLY

FAILUR

Diagnostic Button Screen 7.2: the terminal voltage is below the recommended
operating range - if this is a self-operated device, the power module should be
replaced. - for line powered devices, the supply voltage should be increased.

59



Operation

5.  Diagnostic Button Screen 8: the device cannot retrieve information from the radio in
the device - the device may still be operational and publishing HART data.

O\

RADIO

FAILUR

6.  Diagnostic Button Screen 9: configuration of the transmitter is invalid such that
critical operation of the device may be affected - check the extended configuration

status to identify which configuration item(s) need to be corrected.

O

CONFIG

FAILUR

7.  Diagnostic Button Screen 10: a switch attached to the transmitter has failed, and
valid readings from that switch are no longer possible - check the switch and switch
wiring connections - check additional status for more detailed information of the

failure source.
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O\

SNSR

FAILUR

8.  Diagnostic Button Screen 11: The device has not yet received all of the requested
wireless bandwidth needed to operate as configured.

O

BDWTH

LIMITD

9. Diagnostic Button Screen 12: One or more output channels are being driven to a
fault state.

2

FAULT

OUTPUT

10. Diagnostic Button Screens 13 +: All of the periodic screens except supply voltage will

now be displayed to conclude the Diagnostic Button Screen Sequence. These
screens are:

e Channel 1 State

* Channel 2 State

* Electronics Temperature
e Channel 1 Count

e Channel 2 Count
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Modbus and OPC mapping

Following is a table of parameters that can be used for Modbus and OPC mapping. These
parameters are used by the Emerson Wireless Gateway and can be found in the web
interface of the gateway. some of these parameters are analog values and some are
discrete, and this is noted in the description. The setpoint parameters are used to drive the
output channel and for the readback of the state of the output channel.

Table 5-1: Modbus and OPC Parameter Mapping

Parameter Name Description Read|Write
CHANNEL_1_STATE Analog value for plunger state Read
CHANNEL_1_COUNTS Analog value for plunger counts Read
CHANNEL_1_STATE_D Discrete value for plunger state Read
CHANNEL_2_STATE Analog value for power savings state Read
CHANNEL_2_COUNTS Analog value for power savings count Read
CHANNEL_2_STATE_D Discrete value for power savings state Read
CHANNEL_2_SETPOINT_D Discrete value for power savings setpoint Read/Write
SUPPLY_VOLTAGE Analog value for power module voltage Read
DEVICE_TEMPERATURE Analog value for device temperature Read
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6 Maintenance

6.1 Safety messages

Instructions and procedures in this section may require special precautions to ensure the
safety of the personnel performing the operations. Information that potentially raises
safety issues is indicated by a warning symbol (/4). Refer to the following safety messages
before performing an operation preceded by this symbol.

A WARNING!
Failure to follow these installation guidelines could result in death or serious injury.
. Ensure only qualified personnel perform the installation.

Explosions could result in death or serious injury.

. Before connecting a handheld communication device in an explosive atmosphere,
ensure that the instruments are installed in accordance with Intrinsically Safe or non-
incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

. When connecting the plunger arrival sensor in a hazardous area, ensure that it is
installed in accordance with Intrinsically Safe or non-incendive field wiring practices.

. The power module may be replaced in a hazardous area. The power module has a
surface resistivity greater than 1 Gigaohm and must be properly installed in the wireless
device enclosure. Take care during transportation to and from the point of installation
to prevent electrostatic charge buildup.

. The surface resistivity of the antenna is greater than 1 Gigaohm. To avoid electrostatic
charge buildup, do not rub or clean the antenna with solvents or a dry cloth.

. Substitution of components may impair intrinsic safety.

Electrical shock could cause death or serious injury.

. Use extreme caution when making contact with leads and terminals.
Radio frequency hazard considerations:

. This device complies with Part 15 of the FCC Rules. Operation is subject to the following
conditions: This device may not cause harmful interference. This device must accept any
interference received, including interference that may cause undesired operation.

. This device must be installed to ensure a minimum antenna separation distance of 20 cm
from all persons.
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Power module replacement

Expected power module life is 10 years at reference conditions.

When the power module needs to be replaced, remove the power module cover and the
depleted power module. Replace the power module with a new Black Power Module,
SmartPower™ Solutions model number 701PBK (part number 00753-9220-0001). Then
replace the cover and tighten it specification. Always ensure a proper seal so that metal
touches metal, but do not overtighten.

Handling the power module

The Black Power Module with the wireless unit contains two “C” size primary lithium/
thionyl chloride batteries. Each battery contains approximately 2.5 grams of lithium, for a
total of 5 grams in each pack. Under normal conditions, the battery materials are self-
contained and are not reactive as long as the batteries and the battery pack integrity are
maintained. Care should be taken to prevent thermal, electrical or mechanical damage.
Contacts should be protected to prevent premature discharge.

Use caution when handling the power module. It may be damaged if dropped from
heights in excess of 20 feet.

/A Battery hazards remain when cells are discharged.
Environmental considerations

As with any battery, local environmental rules and regulations should be consulted for
proper management of spent batteries. If no specific requirements exist, recycling through
a qualified recycler is encouraged. Consult the materials safety data sheet for battery
specific information.

Shipping considerations

The unit was shipped to you without the power module installed. Remove the power
module prior to shipping.

Each Black Power Module contains two “C” size primary lithium batteries. Primary lithium
batteries are requlated in transportation by the U.S. Department of Transportation, and
are also covered by International Air Transport Association (IATA), International Civil
Aviation Organization (ICAO), and European Ground Transportation of Dangerous Goods
(ARD). It is the responsibility of the shipper to ensure compliance with these or any other
local requirements. Consult current requlations and requirements before shipping.

Cyclops

For maintenance on the ETC Cyclops sensor please refer to the manual found on the
ETC website.

Resetting counts

1.  Toreset the counts for the transmitter, use your configuration tool to navigate from
the “Overview” screen to the “Service Tools” screen.
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Select “Maintenance” tab and then select “Reset/Restore.”
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Use the “Reset Channel 1” button to restore the counts back to 0. See the Example

for AMS below:
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File Actions Help

&lr ¥
Service Tools Routine Maintenance | Manual Ovemide  Reset/Restore |
&9 Service Tools A
Alert
- Resets the device elecirorics {user configuration is preserved)
Variables Device reset
Trends
Commirtiniestions S | Resets the device to default settings (user corfiguration not

= Maintenance preserved).

Simulate

Reset Discrete Channel Count
Channel 1 Count

I Reset Channel 1 Court | I Resets plunger state (Channe! 1) count to zer
Channel 2 Courtt
r T
Reset Channel 2 Count | Resets power save (Channel 2) count to zero
) Overview
&) Configure
Service Tools
Send Close Help
Device last synchronized: Device Parameters not Synchronized.
Service support

To expedite the return process outside of the United States, contact the nearest Emerson
representative.

Within the United States, call the Emerson Instrument and Valve Response Center using
the 1-800-654-RSMT (7768) toll-free number. This center, available 24 hours a day, will
assist you with any needed information or materials.

The center will ask for product model and serial numbers, and will provide a Return
Material Authorization (RMA) number. The center will also ask for the process material to
which the product was last exposed.

A CAUTION!

Individuals who handle products exposed to a hazardous substance can avoid injury if they are
informed of and understand the hazard. Returned products must include a copy of the required
Safety Data Sheet (SDS) for each substance.

Emerson Instrument and Valve Response Center representatives will explain the additional
information and procedures necessary to return goods exposed to hazardous substances.
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NOTICE

Shipping considerations for wireless products.

The unit was shipped to you without the Power Module installed. Please remove the
Power Module prior to shipping the unit.

Each Power Module contains two "C" size primary lithium/[thionyl chloride batteries.
Primary lithium batteries (charged or discharged) are requlated during transportation
by the U.S. Department of Transportation. They are also covered by IATA (International
Air Transport Association), ICAO (International Civil Aviation Organization), and ARD
(European Ground Transportation of Dangerous Goods). It is the responsibility of the
shipper to ensure compliance with these or any other local requirements. Consult
current regulations and requirements before shipping.
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7 Diagnostics and troubleshooting

7.1 Safety messages

Instructions and procedures in this section may require special precautions to ensure the
safety of the personnel performing the operations. Information that potentially raises
safety issues is indicated by a warning symbol (/4). Refer to the following safety messages
before performing an operation preceded by this symbol.

A WARNING!
Failure to follow these installation guidelines could result in death or serious injury.
. Ensure only qualified personnel perform the installation.

Explosions could result in death or serious injury.

. Before connecting a handheld communication device in an explosive atmosphere,
ensure that the instruments are installed in accordance with Intrinsically Safe or non-
incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

. When connecting the plunger arrival sensor in a hazardous area, ensure that it is
installed in accordance with Intrinsically Safe or non-incendive field wiring practices.

. The power module may be replaced in a hazardous area. The power module has a
surface resistivity greater than 1 Gigaohm and must be properly installed in the wireless
device enclosure. Take care during transportation to and from the point of installation
to prevent electrostatic charge buildup.

. The surface resistivity of the antenna is greater than 1 Gigaohm. To avoid electrostatic
charge buildup, do not rub or clean the antenna with solvents or a dry cloth.

. Substitution of components may impair intrinsic safety.

Electrical shock could cause death or serious injury.

. Use extreme caution when making contact with leads and terminals.
Radio frequency hazard considerations:

. This device complies with Part 15 of the FCC Rules. Operation is subject to the following
conditions: This device may not cause harmful interference. This device must accept any
interference received, including interference that may cause undesired operation.

. This device must be installed to ensure a minimum antenna separation distance of 20 cm
from all persons.
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Troubleshooting

Wireless

Verify that you are using the 702DX52 option transmitter and not another option; if so,
verify the channel 2 state is “off” or “False.” If the device is not joined to the network after
power up, verify the correct configuration of the Network ID and Join Key, and verify Active
advertising has been enabled on the Wireless Gateway. The Network ID and Join Key in the
device must match the Network ID and Join Key of the Wireless Gateway.

Sensor

If the channel is not measuring proper, verify wiring is correct (refer to section 3.2.2). If
wiring is correct, verify the latching configuration is set correctly (refer to section 5.2).
Note once again that latching duration should be longer than the update rate. Finally verify
that you are using the correct arrival sensor and check that the power module is not
depleted.

Power

If the wireless device does not turn on after the power module is installed, the power
module may be depleted. Change out the power module and see if the wireless device
turns on.

Table 7-1: Diagnostics

Recommended Ac- Associated Device
Device Status State the Problem tions Status Bits

Invalid Configuration | The user specified con- | 1. Click on details for | Byte 2; bit6
figuration of this device | more information. 2.
is invalid. Correct the parameter
that has a configura-
tion error. 3. Reset the
device. 4. If the condi-
tion persists, replace
the transmitter.

Input Failure Afault has been detec- | 1. Check the discrete | Byte 3; bit 6
ted with the discrete circuit wiring, connec-
input wiring or switch. | tions and switches. 2.
If the condition per-
sists, replace the
transmitter.
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Table 7-1: Diagnostics (continued)

Device Status

State the Problem

Recommended Ac-
tions

Associated Device
Status Bits

Output Failure

The discrete output has
not reached its inten-
ded output state.

1. Check the discrete
circuit wiring, connec-
tions, switches and in-
dicators. 2. Check that
the load being driven
by the discrete output
is within the product
specifications. 3. Re-
set output protection
by de-activating the
output for five sec-
onds. This can be done
by using Service Tools/
Maintenance/Manual
Override. 4. If the con-
dition persists, replace
the transmitter.

Byte 3; bit 7

Critical Power Failure

The supply voltage is
too low for the device
to broadcast updates.

1. Replace the power
module.

Byte 6; bit 2

Electronic Failure

Afailure has been de-
tected in the device
memory and/or elec-
tronics.

1. Confirm and correct
all configuration pa-
rameters. 2. Restore
device to default set-
tings under Service
Tools->Maintenance-
>Reset/Restore. 3.
Perform a device re-
set. 4. If the condition
persists, replace the
transmitter.

Byte 0; bit 0 Byte 0; bit
1 Byte 0; bit 3 Byte 0;
bit 6 Byte 0; bit 7

tronics board is detec-
ted as stuck in the ac-
tive position.

If the condition per-
sists, replace the
transmitter.

Radio Failure The wireless radio has | 1. Reset the device. 2. | Byte 12; bit4
detected a failure or If the condition per-
stopped communicat- | sists, replace the
ing. transmitter.

Button Stuck Abuttonontheelec- | 1.Resetthe device.2. | Byte 12;bit4
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Table 7-1: Diagnostics (continued)

Device Status

State the Problem

Recommended Ac-
tions

Associated Device
Status Bits

Electronic Warning

The device has detec-
ted an electronics error
that does not currently
impact the device
measurement reading.

1. Confirm and correct
all configuration pa-
rameters. 2. Restore
device to default set-
tings under Service
Tools->Maintenance-
>Reset/Restore. 3.
Perform a device re-
set. 4. If the condition
persists, replace the
transmitter.

Byte 0; bit 4 Byte 0; bit
5

acquire the wireless
communication band-
width necessary to sup-
port the configured up-
date rates.

width may take some
time depending on
the configured update
rates and other devi-
ces in the network.
Wait several minutes
to seeif the error re-
solves itself. 2. There
may be too many devi-
ces attached to the
wirelessHART net-
work, or the update
rates may be too fast.
Try using a different
network, or slowing
down the update rate
on one or more devi-
ces.

Environmental Condi- | The temperature of the | 1. Verify ambient tem- | Byte 8; bit 5
tions Out of Range transmitter electronics | perature is within the
has exceeded its safe | transmitter's operat-
operating range. ing range. 2. Mount
the transmitter away
from process and envi-
ronmental conditions.
Voltage Conditions The supply voltage is 1.Replace the power  Byte 8; bit4
Out of Range low and may soon af- | module.
fect broadcast up-
dates.
Capacity Denied The device has failed to | 1. Obtaining the band- | Byte 12; bit 0
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Table 7-1: Diagnostics (continued)

tion mode and may not
be reporting actual in-
formation.

tion is no longer re-
quired. 2. Disable Sim-
ulation Mode in Serv-
ice Tools. 3. Reset the
device.

Recommended Ac- Associated Device
Device Status State the Problem tions Status Bits
Database Storage The device has failed to | 1. Reset the device. 2. | Byte 0; bit 2
Warning write to the database | Iflogging dynamic da-
memory. Any data tais not needed, this
written during this advisory can be safely
time may have been ignored. 3. If the con-
lost dition persists, replace
the transmitter.
Fault State Active Either the host has not | 1. Verify that the dis- | Byte 1, Bit 0
delivered a discrete crete control host is
command withinthe | online and sending
fault state time, orthe | discrete commands. 2.
delivered discrete com- | Ensure that the dis-
mand from the host in- | crete control host is
dicates a bad status. sending commands at
least once within the
fault state time (fault
state time can be ad-
justed to meet the
needs of the applica-
tion). 3. Verify that the
discrete control host is
sending commands
with good status . 4. If
the condition persists,
replace the transmit-
ter.
Simulation Active The deviceisinsimula- = 1. Verify that simula- | Byte 8; bit 0

High Power Active

The device is operating
in a high power mode.
This is not recommen-
ded for this device.

1. Disable high power
mode.

Byte 2; bit 7 only if de-
vice_powerMode ==
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8 Appendix A

8.1 Product Certifications
To view current Product Certifications, follow these steps:
Procedure
1. Go to Emerson.com/Rosemount/702.
2. Scroll as needed to the green menu bar and click Documents & Drawings.
3.  Click Manuals & Guides.
4.  Select the appropriate Quick Start Guide.

8.2 Ordering Information, Specifications, and
Dimensional Drawings

To view current Rosemount 702 Ordering Information, Specifications, and Dimensional
Drawings, follow these steps:

1. Goto Emerson.com/Rosemount/702.

2 Scroll as needed to the green menu bar and click Documents & Drawings.
3. Click Data Sheets & Bulletins.

4 Select the appropriate Product Data Sheet.
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9.1
9.1.1

9.1.2

Appendix B specifications and
reference data

Functional specifications

Discrete input

Single or dual SPST dry contacts, single SPDT dry contacts or leak detection. To maintain
.S. ratings, contacts must be limited to simple switches or leak detection only.

A.1.3 Switching threshold, models 702DX32, 702DX42

. Open greater than 100 K Ohm
. Closed less than 5 KOhm

A.1.4 Momentary discrete input, models 702DX32, 702DX42

Detects momentary discrete inputs of 10 millisecond or more duration. At each wireless
update, device reports current discrete state and accumulating count of close-open cycles.
Accumulating count registers from 0 to 999,999, then re-sets to 0.

A.1.5 Discrete output, model 702DX42
Maximum rating: 26 Vdc, 100 mA

On resistance: typical 1 Ohm

Wireless output

IEC 62591 (WirelessHART®) 2.4 GHz DSSS

A.1.7 Radio frequency power output from antenna

External (WK option) antenna: maximum of 10 mW (10 dBm) EIRP

Extended range, external (WM option) antenna: maximum of 18 mW (12.5 dBm) EIRP
High gain, remote (WN option) antenna: maximum of 40 mW (16 dBm) EIRP

A.1.8 Local display(")

The optional integral LCD can display discrete state and diagnostic information. Display
updates at each wireless update.

(1) Reference conditions are 70 °F (21 °C), and routing data for three additional network devices.

Reference Manual
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9.1.3

9.14

9.2
9.2.1

9.2.2

9.2.3

78

Humidity limits

0-100 percent relative humidity

Wireless update rate, models 702DX32, 702DX42

User selectable, 1 sec. to 60 minute.

Physical specifications

Wireless power module electrical connections

Replaceable, Intrinsically Safe Lithium-Thionyl Chloride power module with PBT polymer
enclosure. Ten year life at one minute update rate.

Note
Reference conditions are 70 °F (21 °C), and routing data for three additional network devices.

Note

Continuous exposure to ambient temperature limits -40 °F or 185 °F (-40 °C or 85 °C) may reduce
specified power module life by less than 20 percent.

Switch terminals

Screw terminals permanently fixed to terminal block
A.2.3 Field Communicator connections
Communication terminals

Clips permanently fixed to terminal block.

A.2.4 Materials of construction

Enclosure

. Housing - low-copper aluminum, or stainless steel
. Paint - Polyurethane

. Cover O-ring - Buna-N

Terminal block connections

The Rosemount 702 has a pair of screw terminals for each of two channels, and a pair of
communication terminals. These terminals are labeled as follows:

. CH1+: Channel one positive
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9.24

9.2.5

9.2.6

9.2.7

9.3
9.3.1

o CMN: Common
. CH2+: Channel two positive
J CMN: Common

o COMM: Communication terminals

Antenna

. PBT/PCintegrated omnidirectional antenna

Conduit entries

15-14 NPT

Enclosure ratings (702)

NEMA® 4X and IP66/67

Mounting

Transmitters may be attached directly to switch, brackets also permit remote mounting.
See Dimensional drawings for more information.

Performance specifications

Electromagnetic compatibility (EMC)

Meets all industrial environment requirements of EN61326 and NAMUR NE-21. Maximum
deviation <1% span during EMC disturbance.(2)

(2) During surge event device may exceed maximum EMC deviation limit or reset; however, device will self-recover and return to normal
operation within specified start-up time.
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9.3.2

9.3.3

9.4
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Vibration effect

Wireless output unaffected when tested per the requirements of IEC60770-1 field or
pipeline with high vibration level (10-60 Hz 0.21 mm displacement peak amplitude/
60-2000 Hz 3 g).

Wireless output unaffected when tested per the requirements of IEC60770-1 field with

general application or pipeline with low vibration level (10-60 Hz 0.15 mm displacement
peak amplitude/60-500 Hz 2 g).

Temperature limits

Description Operating limit Storage limit

Without LCD display -40to 185°F -40to 185 °F
-40to 85°C -40to 85°C

With LCD display -4to175°F -40to 185°F
-20to 80°C -40to 85°C

High-gain remote antenna functional
specifications
Output

WirelessHART® 2.4 GHz DSSS (direct sequence spread spectrum). Radio frequency power
output from antenna:

. High gain remote (WN option) antenna: maximum of 40 mW (16 dBm) EIRP
(equivalent isotropically radiated power)

Communications range

2/3 mile (3,300 ft.) (1.0 km) with L.O.S.
Coaxial length

25 ft. (7.6 m) with type N connections
Coaxial material

. Heavy duty, low loss LMR400 cable

. Minimum coaxial bend diameter: 1.0 ft. (0.3 m)
Antenna

. Remote-mount omni directional antenna

. Fiberglass and aluminum construction

. 8 Db Gain
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Meets MIL-STD-810G (method 510.5, procedure I and Il)

Physical specifications

Weight: 1.0 1b (0.4 kqg)

RF lightning arrestor

In-line lightning arrestor

Electrical connection: lightning arrestor MUST be grounded per local electrical codes and
regulations.

Mounting bracket

Horizontal or vertical mast accommodation
Supported mast diameter: 1.0- to 2.5-in. (2.5 to 6.4 cm)
Aluminum bracket

Nickel/zinc plated mounting U-bolts

Ratings

NEMA® 4X, and IP66/67

Vibration

3g max vibration
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9.5 Dimensional drawings

Figure 9-1: Device Connection and RF Lightning Arrestor
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A. Antenna
B. Mounting bracket
C. Mounting arrester
D. 25 th (7.5 m) cable
E. Min drip loop @12-in. (0.3 m)
9.6 Installing the high gain remote antenna
1. Mount the transmitter following best practice mounting procedures as outlined in

the Quick Start Guide and Manual.
2. Connect the RF lightning protector to the device and tighten.
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Figure 9-2: RF Lightning Protector

3.  Connectantennato mounting bracket and tighten nut carefully.

Figure 9-3: Connect Antenna to Mounting Bracket
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4. Unwind coaxial cable and connect the cable to both the antenna and the lightning
protector connected to the transmitter, leaving one loop minimum for a drip loop.
Ensure the drip loop is lower than the device, allowing water to flow away from the
device.

Figure 9-4: Create a Drip Loop

5.  Apply the coaxial sealant around each of the coaxial connections and at the lightning
arrestor, making sure the RF connections are completely sealed.
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Figure 9-5: Apply Coaxial Sealant

ﬂ J..‘*J _:;/;]/_;h

6.  Attach U-bolts to mounting bracket in correct orientation ensuring that antenna will
be positioned in a vertical position.
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Figure 9-6: Attach U-bolts

7. Tighten U-bolts to mast and ensure that antenna is pointed in a vertical direction.
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Figure 9-7: Tighten U-bolts
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