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Intreduction

IMPORTANT NOTICE :

This equipment has been tested and found to comply with the limits for a Class
B digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference ina
residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more of
the following measures:

- Reorient or relocate the receiving antenna.

— Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

-- Consult the dealer or an experienced radio/TV technician for help.

{c) The provisions of paragraphs (a) and {b) of this section do not apply
to digital devices exempted from the technical standards under the provisions
of §15.103.

(d) For systems incorporating several digital devices, the statement
shown in paragraph (a) or (b) of this section needs to be contained only in the
instruction manual for the main control unit.




Chapter1 INTRODUCTION
“

About Thls manual

This Instroction manual explains the installation, operation, snd mainte-
nance of the Schiumberger SURF® Metor Interface Unit. Sehlumberger
urges ¥ou to read the entire manual before attempting installation, tests,
operations, or muaintenance.

Table 1.1
Section 1 Introduction This section describes the organization of
o this manusl, provides a produet description,
operations overview, and product specifica.
tions.
Section 2 Lostallution This section describes storage and unpack-
Bectio: ing instructions, prellminary tests, tools and
muaterinls, site selection, and installation.
Section 3 Operating Instructions This section deseribes controls and indica-

"’ tors, application of power, power ON/OFF
procedures, operating procedures, and any
special procediires,

Section 4 Theors (F Qperation This section explains how the product works,

et s Testing And Muintenance  This section cxplaing how to fest, trouble-

DL shoot, and maintain the product.

Sevtion & Replacement Parts, Sche-  This section provides part numbuors for
R matics, And Drawings replacement parts, and any applicable sche-

matic and hlock dingrams.
Section G Clomsry
Index
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INTRODUCTION

PRODUCT DESCRIPTION

The SURF® Meter Interface Unit (SURFG MIL o MIU)Y by Schlumberger,
i & compact electronic device that collects meter reading data from an
encoder register and transmits the dutu for collection by the meter reader.
A walk-by (hand held) or Drive-By unit receives the data und stores it, to be
downloaded into the utility billing system for processing

The SURF® MITT i easily installed and operates within an RF bandwidth
which does not require an operating license, Since the SURK MIU can be
muunted a5 much ay 500 feet from the encoder register, (See Table 1.5 for
system computible encoders and maximum installation cuble length/dis-
tance.), optimum broadeast signal sirength is obtainable, insuring a high
percentage of avcurate, one pass readings.

The SURF® MIII also meets FCC regulations part 15,247, allowing higher
output power and greater range. The SURF MIU nses frequency-hopping
spread-spectrum technology to avoid RF interference and enhanoe seourity.

The SURFE® MIU was designed to offer many advantages to utility ergani-
zations of all sizes. Among

* Tneresses meter reading securacy.

. Tliminates ""hard o read"” meters.

*  Protects utility liubility by increasing meter reader
safety.

*  Requoires no programming.

. Eeonomizes manhours needed to collect and process
meter reading datz,thereby increasing utility profits.

Figure 1-2. Wall MIU
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INTRODUCTION

OPERATIONS OVERVIEW

The SURFE MIU collects meter readings from the encoder register on an
hourly basis and transmits the Information every four seconds, allowing the
meter to be read by either 2 hand held, walk-by unit or the Drive-By Data
Collection Tnit.
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INTRCDUCTION

SPECIFICATIONS

Electrical Specifications

Table 1.2 Electrical Specifications

Baitary

3.6V D size Lithium

Trensmit Period

Ewvery 4 seconds

Register Read Period

Onee each hour

Transmitter Specifications

Table 1.3 Transmitter Specifications

Trensmitter Channels

50

Channel Frequency

910-920 MHz

FCC Verification

Part 15,249 or 15.247

Environmental Conditions

Table 1.4 Environmental Conditions

Operating Tempearature

-22° to 149°F (-30° to 65°C)

Storage Temperature

-22° to 149°F (-30° ta 657C)

Operating Hurmnidity

0 to 95% Condensirg

Encoder Register Interface

Table 1.5 Encoder Register Interface

Maximum Cable
Encoder Register Length
Schlumbemger ARB I, IV, V* 91 meters
Schlumberger Pro Read™ 152 melers
Sensus ECRII* 681 meters

* Meets manufacturers’ published specification for wire lagth

hetwean encoder and remote receptacle.
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Dimensions and Weight

Table 1.6 Dimensions and Weight
Dimensions ‘Refer fo following figures
Weight 11b (450 grams )

Figure 1-7. MIU Dimensions - Front View
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Figure 1-8. MIU Dimensions - Side View
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Chapter 2

INSTALLATION

STORAGE

UNPACKING

T'his section describes storage and unpacking instructions, preliminary
tests, tools and moterials, site selection, and installation.

Inspect shipping containers fer damage upon receipt and inspect contents
of any damaged cartons prior (o storage.

Store the cartons in a clean, dry environment. The temperatore should
remain between =227 and 149°F (<307 and 65°C), Keep in mind that the
SURF® MIU has an internal hattery, Storage for more than one year, of the
SURF® wall MIL, may affect product life, Be sure lo use g first-in rst-oot
inventory contral systenm,

As with all precision electronic Instrumenis, the SITRFm MIT! shonid he
handled with care; however, special handling is unnecessary.

After unpacking the MIU, inspect it for damage, If the MIU appears to be
damaged, or proves to be defective upon installation, notify yeur Schlum-
berger Sales Representative, If the MIU requires reshipment, nse the origi-
nal cardboard box and packing material.

PRELIMINARY TESTS

The SURF® MU does not TRgUire Aoy (ests oF programming prior o
installation.
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INSTALLATION

TOOLS AND MATERIALS

Tables 1 and 2 show the recommended tools and materials you may
need to successfully install the SURF ® MIU or to replace the MIU"s
internal Batlery. Note that some items may not apply to your spe-
cific installation or the list may nol contain all reguired tools or

materials,
RECOMMENDED TOOLS
Table 2-1 Recommended Tools
Item Description/Recommendation Use
Contalns standard tools includim:
Assorted screwdrivers
Needle-nose pliers "
Tool kit Wire stripper V?;::(;Udsulllsstall ation
Diagonal cutters P
Electrician's knife
Hammer
Magnat 6 Ib. force Activatirg the MIU
RECOMMENDED MATERIALS
Table 2-2 Recommended Materials
Description/Recam-
N mendation Uss
Solid 3 conauctor, |
Cable #22 AWG [black! E‘.;o?sr:tr:hrg MIU to encoder
greensred) g
Moisture Dow Corning #4 or | Covaring exposed wires and
protaction GE N%faguard Terminal Screws on register
compound GBad and MU
(4] Splicing three-conductor
Scotchloks catilies
@ Splicing replacemen!
Celoape battery wirss
Documentation Receiving and recording
Site Work Ordar | provided by your information about the work
utility site

2-2
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INSTALLATION

INSTALLATION

SAFETY AND PRELIMINARY CHECKS

Obserye the following safety and preliminary ehecks before snd during
each instollation:

Verify that you are at the location specitied on the Site Work
Order.

Verify that the site is safe for vou and your equipment.

Notify the customer of your presence and tell the customer
that vou will need access to the water meter

If the Site Work Order does not have an MIU ID number on
It, write in the ID number of the MTU you are about to install,
1f the Site Work Order already has an MIU ID number on it,
verify that it matches the 1D number on the MIU youo are
about to instull.

Note:

*Always follow your company's safety practices
and installation guidelines when installing an
MIU.

*Never perform an installation during a lightning
storm or under excessively wet conditions.

*Use only approved climbing equipment.

SITE SELECTION

The SURF® MIU should be installed and operated in an environment
where the temperature stays between -22° and 149°T (-30° and 65°C).
Installation and operation in moderate temperatures increases relinhility
and product life,

Folluw these guidelines when selecting a location to install the SURF MIU:

Far hest results, Schlumberger recommends mounting the
MILU an the outside of the building and in a location that pro-
vides a direct line-of-sight to the path of the meter reading
device,

For best results, Schlumberger recommends, the MIU be
installed approximately five feet above the ground.

The MIU must be installed in a vertical and upright position.

The preferred mounting surface for the MIU is a flat wall,
hant it can alao e mounted o oa pipe.

The selected location should be clear of all obstructions.

Avold installing the MIU behind metal fences or walls,

SURF® Hardware Instruction Manual

2-3



INSTALLATION

*  Themaximum cable length between the encoder register and
MIU depends on the register’s manufacturer and model.
Refer to Table 3-C for maximum cable lengths,

Table 2-3 Cable Length and Manufacturer

Encoder Register Maximum Cable Length
Schlumberger ARB 111, IV, '|I]E 4 21 matars
Schlumbemer PRO-READ™ * 152 meters
Sensus EGRII@ * 61 maetars

* Meels manufacturers’ published specification for wire legth
betwean encoder and remote receplacie.

VERIFYING/PREPARING THE ENCODER REGISTER

This SURF® MIU is designed for use with three types of encoder registers:

Schlumberger’s ARB® and Pro Read®, and Sensus ECRI®, Before install-
Ing an MIT, the encoder register must be correetly wired and/for pro-
grammed to work with the MIU.

If a three-conductor cable is not connected to the encoder register, it will
have to be connected and run to the outside of the building. Refer to Steps
1 =9 in this procedure for that information.

I a three-conducior cable is already connected to the encoder register and
available on the outside of the boilding, the wire eolorfAerminal serew cun-
nections on the encoder register will have to be verified. Refer to Step 4 in
this procedure for that information,

If a three-conductor cable alveady connects a Pro Read” encoder register to

a wall-mounted receptacle, the Pro Read” must be programmed for three-
wire mode. Refer to Step 4 in this procedure for that infermation,

If a three-conductor cable already connieets an ARF® or Pro Read®
encoder register to a wall-mounted receptacle, the cable may have o be
extended to o location that is appropriate for mounting the MIU, Refer ta
the section “Splicing a Three-Conductor Cable.”

1 Remove the terminal screw cover from the encoder register.

2 Strip off /4" from the jacket of the three-conductor cable.

3 Strip ofT 1/2" of insulation from each of the three wirey,

4 Connect one wire to each terminal serew per (he manolacturer's
mstructions. See Figore 2.1 and Figore 2.2,

Note: Make sure the Sensus ECRIT” is wired as noted
above (Black wire to the R terminal, Green wira
to B terminal, and Red wire to G terminal).
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— INSTALLATION

— Mote: If the MIU will be connected to a Pro Read ™
encoder register, the Pro Read "must be pro-
grammed for three-wire mode usinga Pro
Read ™ programmer and its ten-dig@t TDI for-
mat. Do this through the Pro-Read ~ receptacie
before removing the recrgptacle. For more infor-
mation about Pro-Read  programmars, contact
your Schlumberger sales representative.

= Figura 2-1. Wiring a Schiumberger Encoder Register

SURF™ Hardware Instruction Manual 2-5



INSTALLATION

Y GALLONS /
\ READING 1000 G
arg"

Figure 2-2. Wiring a Sensus ECRII

Figure 2-3. Cable Threaded Around Strain Relief Posts

w

Thread the cable around the strain relief posts (Figure 2-3.).

2-6
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INSTALLATION

Figure 2-4 Applying Moisture Protection Compound

6 Use s penerous amount of moisture protection compound {Dow Corn-

ing #4™ or GE Novaguard GB24%) to completely cover the terminal
screws and exposed wire ((Figure 2-4).

Figure 2-5. Covering the Terminal Screws

7 Align the cable with the notch in the terminal screw cover and snap the
cover onto the encoder register (Figure 2-5),
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INSTALLATION

8§  Run the cable from the encoder register installation point to the MIU,
I ing it Iy as Ty

9 W mecessary, drill a hole in an appropriate location and run the cable
through the hole to the vuiside of the building.

INSTALLING THE MIU

Please read and comply with all of the information in “Yerifying/Preparing
the Encoder Register™ hefore continning with this sectivn,

Please read this entire section before attempting an MIU installation:

1 Select a location for the MTUT that meets the recommendations in “Site
Selection.”

2 Fastening the three-conductor cable securely as necessary, run it from

where it exits the building to where the MTU will be mounted.

3 Unserew the bolt holding the Main Housing to the Mounting Adapter.

Clip

Mounting Adapter @ g

Flgure 2-4.  Wall MIU Exploded View

4 Release the Clip at the botton of the MITT and sepurate the Main

Housing from the Mounting Adapter (Figure 2-4.).

2-8
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INSTALLATION

5 Rased on Figure 2-5. and the particnlar requirements of the
installation site, decide how you will install the MIU.

Note: A variety of holes in the Mounting Adapter
allows for & quick and easy installation:

* When the cable will enter through the rear of
the MIU, rather than the bottom of the MIU,
use the indicated hole to enter the cable.

* When the MIU will replace a receptacle,
using the corract holes allows use the recep-
tacle's original mounting holes.

= When the MIU will be mounted to a pipe, use
the indicated hole to bolt ithe Mounting
Adapter to a pipe clamp.

HaleFat H
Tamper Fin H
Crble Exft — | £

“lp" demw :
Strain Relief Past :
Rira alits Enliy

Mzuniine Hole Confinura fins
_ For zew or 2xisting sies
1. Ealii Mounling Hetis A |

Bak Hek For T ARRY B

Pps Meuning :'chr_ < 1
£ 00 Prs Bead =
5. Haw o Read 3

Strair Reliel Post

—— SealHek
illam Czbz Enlry =

Figure 2-5. Figure 2-7 Mounting Adapter

6 With the Mounting Adapter in the desired pogition and the Arrow
pointing op, screw the Monnting Adapter to the wall.

7 M the cable was not routed through the "'Rear Cable Entry Hole,"
route the cable theough the notch ut the bottom of the Mountiog
Adupter (Figure 2-6.5ee Figure 2-7 )

8 To provide masimum strain reliel, wrap the cable around the Strain
Relief Posts (Figures 2-6 and 2.7
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INSTALLATION

Figure 2-6. Cable Enteting Bottom of Mounting Adapter

Figure 2-7. Cable Entering Back of Mounting Adapter
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INSTALLATION

Route the cable through the notch in the top of the Mounting Adapten
Make sure the cable stays in the notch during the installation of the
Main Housing (Fipures 2-62.6 and 2-72.7).

10 Tnstall the Main Tlowsing by mating the hinge elements at the top of the
Main Housing to the hinge elements at the top of the Mounting
Adopter and then lowering the Main Housing until is snaps into place.

11 Connect one wire to each terminal screw as deseribed in Table 2-13.

12 Follow the steps in “Testing the Installation,”

Table 2-13 Encoder Register Wire Color Codes

Encoder

Register Wire Color / Encoder Terminal
Schlumberger Black /B Green/ G Red /R
ARE Ill, IV, V@
Schiumbermger Pra Black /B Green [ G Red /R
Read™
Sensus ECRIP Black /R Green/ B Red /G

TESTING THE INSTALLATION

Refer to Section 5, “Testing And Maintenanee.™

COMPLETING THE INSTALLATION

After veritying that the MIU is working correctly, follow these steps to com-

plete the installation:

1  Install the bolt that holds the Main Housing to the Mounting Adapter.

Note: Use a generous amount of maoisture pratection

compound {Dow Corning #4 or GE Novaguard
| GB24) to completely cover the Terminal
Screws and exposed wires.

Slide the Terminal Cover onto the Main Housing. Make sure the Ter-
minal Cover is seated properly and the cable is fitled into the notch at
the top of the Terminal Cover,

Install the Tamper Pin into the Terminal Screw Cover

Tnstall & seal wire or seal dlip through the Seal Holes at the bottom of
the Main Housing.

Verify that the requirements of the Site Work Order have been met
and that you have recorded 21l rmguired information.

Clean up the Installation site before leaving.
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INSTALLATION

SPLICING A THREE-CONDUCTOR CABLE

Splicing three-conduector cables tngether should be avoided whenever possi-

ble. However, ifan exisiing ARE? or Pro Rend” wall receptacle is nat in
an appropriste location for replacement by an MIU, it may be necessary to
splice the cable and extend it fo an appropriate location.

Follow these steps to splice a three=conductor cable:

MNote: If the MIU will be connected to a Pro-Rea
encoder regisier, the Pro-Read™ must be
programmed for three-wire mode using a
Pro-Read® programmer and its ten-digit TOI
format. Do this through the Pro-Read
recaptacle before removing the receptacle.

1 Remove the receptacle from the wall,
2 Remove the wires from the receptacle.
3 Cutaway the exposed copper from each wire.

4 On the three-conducter cable that is 1o be spliced on, strip oft 34" of
the jacket, Do not stelp the Insolation from the individual wires,

S Mateh up one pair of colored wires (Black to Black, Green to Green,
and Red to Red) and insert the matching-coloved pair into a Seotchlok
(Figure 2-8).

Figure 2-8, Unstripped Wires in a Scotchlok

2-12 SURF* Hardware Instruction Manual



INSTALLATION

6 Using a Sceotchlok erimping tool or a pair of Channel locks, squeeze the
“button” on the Scotchlok until it ks completely Mat (Figore 2-11),

Figure 2-9. Depressing the Scotchlok Button

7 Tnspect the Seotchlok to verify that both wires are fully inserted. If
they are not, redo the splice (Figure 2-10).

Figure 2-10. Completed Scotchlok Splices

8 Repeat Steps 5 through 7 for each pair of wires.

9 Tuck the Seotehloks into the splive enclosure and route the cables
through the cutouts at the ends of the splice enclosure (Figure 2-111
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INSTALLATION

Figure 2-11. Spliced Cables in a Splice Enclosure

10 Coat the inside of the splice enclosure with Dow Corning ## or GE
Novagnard GE24% moisture protection compound (Figore 2-12).

Figure 2-12. Filling the Splice Enclosure

11 Close the splice enclosure, pressing it firmly until the teeth lock
together (Figure 2-13).

2-14 SURF® Hardware Instruction Manual



INSTALLATION

Figure 2-13. A Completed Splice
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INSTALLATION

REPLACING THE BATTERY

Follow these steps to change-out the wall SURF® MTUs internal Battery:
1 Unscrew the bolt bolding the Main Housing to the Mounting Adapter,

2 Remove the seal wire or seal clip from the Scal Holes at the bottom of
the: Muin Housing,

3 Punch the Tamper Pin out of the Terminal Screw Cover,
4 Remove the Terminal Serew Cover.
5 Remove the wires from the Terminal Screws.

6 Using a flat-head screwdriver, gently pry down the clip on the bottom
of the Main Moosing, When the cdip dlears the tah on the Mounting
Adapter, pull the Main Housing away from the Mounting Adapter.

7 Remove the Main Housing by lifting it antl it unhinges and comes free
from the Mounting Adapter:

#  Remove the Battery Prom the Main Houosing by pressing in on the left
end of the Battery until it releases and comes free from the Main Hons-
ing.

9 Asclose to the Battery as possible, cut the battery connection wires ane

at u time.

Note: Cutting the battery connection wires one at a
time prevents shorting.

1% Use pel-caps to splice the wires from the new Battery to the wires that

connected (o the old Battery.

11 Snap the Battery into the Receiving Clips on the Muain Housing.

Note: Insure the SURF® Wall MIU's black wire is
connected to ground (-) and the red wire is
connected to the positive (+) wiras of the new
battery.

12 Go back to the section entitled "Installing the MIU" and repeat
each step, starting with Step 7, as necessary.
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Chapter 3 OPERATING INSTRUCTIONS
feesss———— T

At the time of installation, the installer should use a Hand Held to verify
that the SURF® MIT is operating properly. After following the Installztion

instruetion (See Chapter 2} , the SURFOMTU will vperite automatically
and eontinuously without any type of human intervention.
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Chapter 4 THEORY OF OPERATION

SURF® MIU PROGRAMMING

The MIU i= not feld programmable. At the factory, each of the following
ftems are programmed into the MIU;

Seriul number - Each MIU is given @ unigue serial numberfidentification
number. Custom serial numbers are not available. The default value is the
Iast programmed valoe plus one.

Time between encoder register reads <The time hetween encoder register
reads is set for one hoor.

Time between MIU transmissions - The time between MIU transmissions is
set for approximately 4 seconds,

RF PROTOCOL ERROR DETECTION

The RF protocol is comprised of a header, dati packet, and an error detec-
fion mechanism that reduces the erroneous datn.

RF FREQUENCY CONTROL ALGORITHM

The MIU's frequency hopping spread spectrum has a sequence of at least
50 different channels for teansmitting data. Associated with the 50 channels
are 50 frequencies (or actually PLL pre-scalar values) that can be pre-
sefected in a pseudo random manner, These 50 pre-scalars are coded bnto
the software.

Note: The SURF® MIU avoids the 914 MHz to aveid
collision with the Advaniage® probe.

RF TRANSMISSION PERIOD AND RANDOMNESS

The random period generstion uses the same random seed created for the
channel definition to generate the trangmit rundomness. The randommess
alporithm is defined so that no two consecutive transmissions from two
MIUs will interfere with one another.,

LOW BATTERY RF EMISSIONS

The MIU stops BF transmissions when the battery discharges below the
normal opernting voltage.
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THEORY OF OPERATION

TROUBLESHOOTING

Six-Wheel Encoder Normal Operation

If the odometer reads 123456, the display shonld be 1 23455,

Note: Note that the last digit displayed Is a five if the
last digit on the odometer is five through nine.
The last digit displayed is a zero if the last digit
on the odometer is zero through four.

Four-Wheel Encoder Normal Operation

If the odometer reads 123456, the display should be 123 400,

Abnormal Operation

Below are examples of abnormal operation for four-wheel encoders.
Abnormal operation for six-wheel encoders is similar except that digits
occupy all six positions,

A If an (H) or a (- ) necors on any of the four pesitions, the display

on the HHU will display it
Examples: 12-400 or12H400

Note:  Ifthe wire between the SURF® wall MIU and the
encoder is cut or reads as open, the display on
the HHU will be dashes.

Exumple; == ---

B I the odometer reads 123456, the display should be 12 3 4 - -
with the last two digits blinking on and off four times and then
remaining on. Then, opens
=) are displayed in all digit positinns,

Example: ---- - -

Tur threg-wire installation, the preblem may be in the register,
wiring between register and receptacle, receptacleé pins, or the
TU-89 pins. If all pins are clean and the wiring is verified to be
good, replace the registen,

C  CIf the odometer reads 123456, the display should be 123 4 - -
with the last two digits blinking on and off four times and then
remaining on. Then, shorts (H) are displayed in all digit positions.
Example: HHHH--

For three-wire installation, replace the register.
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Chapter 5 TESTING AND MAINTENANCE

After the MIU has been installed and wired, follow these steps to verily that
the MTU is working properly:

1 Activate the MIU by bolding the magnet for two seconds against the
arrow on the Main Housing, The arrow is just to the right of the Ter-
minal Screws,

2 Power up the Hand-Held Unit (HHU) test device and start the testing

program provided,
\ Warning To avoid AF signal saturation of the
HHU, position yourself at least 2 to 3
feet from the MIU.

3 When the MIU is installed correctly, its ID number and o meter read-
Ing appears on the HATs display. Verify that this is the corvect meter
reading by compuring it to the meter’s dial. 1f the readings are the
same, proceed to “Completing the Installation.”

4 If o meter reading does not appear on the HITs display or the meter
reading in the HALs display is not the siume as the reading an the
meter’s dial:

= Verify all electrical connections.
= Test the installation again.
5 Ifa Pro-Read®Encoder Register is used:

* Insure the unit Is programmed in “3-
wire mode.”

= Verify all electrical connections.

* Reactivate the MIU. {See Step 1)

G Ifa problem still exists, contact your Schlumberger sales
representative,
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Chapter 6 REPLACEMENT PARTS, SCHEMATICS,
AND DRAWINGS

“

"Tabed 6.0 lists the avallable replacement parts for the SURFEMIL,

Table 6.0 Available Replacement Parts

I Part Name Part Number
Battery
I Tamper Pin
Terminal Screw Cover
I Mounting Adaprer
.
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