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Statement of Compliance
with Federal Performance Standards

The TLS-250i, TLS-250i Metric, TLS-250i Emergency Generator Version and TLS-250i ? lus! when e

er S-2 W
with Series 7 842 0.2 GPH Capamtance probes, are classified as Automatic Tank Gauging Systems an
been third-Party tested by Midwest Research Institute (MRI). The results of testing showed that these

systems are capable of detecting a 0.20 gallon per hour leak w1th a 99% probability of detectlon [P(D)]and a
1% probability of false alarm [P(FA)]. Therefore, these systems meet the Federal performance standards
established by the U.S. E.P.A. (0.20 gallons per hour at [P(D)] of 95% and [P(FA)] of 5% and the Federal
performance standard measuring water in the bottom of a tank to the nearest % inch.

The TLS-250i Plus!, when equipped with Series 8472 0.1 Capacitance probes and/or Series 8473 0.1 GPH
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P(FA)|. Therefore, these systems meet the Federal performance standards established by the U.S.
0 our at IP(nﬂ of 95% and [D(FA\] of 5%,
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Summaries of the results of the tests described above are available from the Veeder-Root Company, 125
Powder Forest Drive, Simsbury, CT 06070.

dards for ir monitoring for
tanks and piping in Sections 280.43(g) and 280.44(c) of U.S. E.P.A. Regulation 40 Part 280. The
TLS-250i, when used in the interstitial space of a double-walled underground storage tank, can detect a
release through the inner wall in any portion of the tank that routinely contains product. The TLS-250i,

when used in the interstitial space of double-walled piping, can detect a release from any portion of the
underground piping that routinely contains regulated substances.

The TLS-250i, when Dronerlv installed, complies with the technical standards for interstitia
CF

:U!‘i

1) Laboratory testing of interstitial sensors by the Veeder-Root Company Engineering Department and Quality
Assurance Department to verify compliance with Federal regulations.

2) Field testing at numerous service stations under actual operating conditions by Veeder-Root Company.

Summaries of results of the above testing are available at Veeder-Root Company in Simsbury, Connecticut.
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System Start-Up and Operating Instructions TLS-250i and TLS-250i Plus! |/l
Inventory Monitor and Interstitial Leak Sensor With In-Tank Leak Detection “

ATTENTION

READ THIS IMPORTANT SAFETY INFORMATION BE-
FORE STARTING UP OR OPERATING A TIS-250i OR
TLS-250i Plus! SYSTEM.

This p"o duct has been installed and will operate in the
h ighly combustible environment of a gasoline storage
tank. It is Mﬂpntlal that you carefully read and follow the

warnlngs and instructions in this manual to protect
yourself and others from death, serious injury, explosion
or electrical shock.

tha

For safety reasons, we have taken particular care in the

safety reasons, we have taken particular
design of this product to limit the power in the wiring to
the fuel tanks and to keep that wiring physically separate

from any other wiring. It is your responsibility to maintain

(‘D

the effectiveness of these safety features by btdrting up

annnvrdansa #+ b
and operating this product in accordance with the

instructions and warnings which follow. Failure to do so
could create danger to life and property.

Leaking underground tanks can create serious envi-
ronmental and health hazards. It is your responsibility to
operate the product in accordance with the instructions
and warnings found in this manual.

Failure to start-up and operate this product in accord-

ance with the instructions and warnings found in this

manlml Wl“ lebul[ ln \"!dm(’ "“ “"‘l!dnt}es ((’nnef‘ued

with this product (see Section 8).
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X WARNINGS:
% EXPLOSION COULD OCCUR IF OTHER WIRES
SHARE TLS-250i PROBE AND SENSOR WIRE
CONDUITS OR WIRING TROUGHS. CONDUITS
AND WIRING TROUGHS FROM PRORES AND

SENSORS TO THE MONITOR MUST NOT CON-
TAIN ANY OTHER WIRES.

IMPROPER SYSTEM OPERATION COULD
RESULT IN INACCURATE INVENTORY CON-
TROL OR UNDETECTED POTENTIAL ENVI-

RONMENTAL AND HEALTH HAZARDS IF
PRORBRE- AND SENSOR-TO-MONITOR WIDR

A7 RGN AV ARSCIVANSLN R ANSAN VY AAVEY

RUNS EXCEED 1,000 FEET. RUNS OVER 1,000
FEET ARE NOT UL APPROVED FOR THIS
APPLICATION. PROBE- AND SENSOR-TO-

MONITOR WIRING MUST NOT EXCEED 1,000
FEET.

EXPLOSION AND/OR EQUIPMENT DAMAGE

¥ :
COULD QCCUR IF CONDUITS DO NOT ENTER

THE MONITOR THROUGH THEIR DESIG-
NATED PREFORMED KNOCKOUTS.

EXPLOSION COULD OCCUR IF THE MONITOR
IS INSTALLED IN A VOLATILE, COMBUS-
TIBLE OR EXPLOSIVE (CLASS I, DIVISION I
OR DIVISION II) ATMOSPHERE. DO NOT

INSTALL MONITOR IN A VOLATILE COM-
BUSTIBLE OR EXPLOSIVE ATMOSPHERE.

IN INSTALLATION AND USE OF THIS PRO-
DUCT, COMPLY WITH THE NATIONAL ELEC-
TRICAL CODE; FEDERAL, STATE AND LOCAL

CODES; AND OTHER APPLICABLE SAFETY
CODES.

TO AVOID ELECTRICAL SHOCK RESULTING
IN PERSONAL INJURY, BE SURE AC POWER

TO THE MONITOR IS OFF DURING INSTAL-
LATION.

CAREFULLY READ THE OPERATING IN-
STRUCTIONS AND WARNINGS FOUND IN
THIS MANUAL. FAILURE TO DO SO COULD
RESULT IN UNDETECTED ENVIRONMENTAL

AND HEALTH HAZARDS.

FAILURE TO COMPLY WITH THESE REQUIRE-
MENTS COULD RESULT IN SERIOUS PER-
SONAL INJURY, PROPERTY LOSS, EQUIP-
MENT DAMAGE, AND UNDETECTED POTEN-
TIAL ENVIRONMENTAL AND HEALTH

HAZARDS.

tls  WARNING: S
% MAY IMPAI S
CIRCUITRY WITHIN THE P
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AND CONSOLE BARRIER FORM AN INTRIN-
SICALLY SAFE, ENERGY-LIMITED SYSTEM.
THIS SYSTEM MAKES THE TLS PROBE AND
SENSOR INTRINSICALLY SAFE FOR USE IN A

CLASS I, GROUP D HAZARDOUS LOCATION.

THE TLS-250i PROBE AND SENSOR WIRING IS
INTRINSICALLY SAFE ONLY WHEN CONNEC-
TED TO VEEDER-ROOT'S MONITOR FORM
NUMBER 7941.
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DO NOT APPLY POWER TO THE SYSTEM UNTIL ITS

INSTALLATION HAS BEEN CHECKED AND FOUND
TOREINACCORDANCE WITH THR INQTDRI IOTINNG
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OUTLINED IN THE VEEDER-ROOT TLS-250i EIGHT-
TANK SYSTEM “SITE PREPARATION AND INSTAL-
LATION INSTRUCTIONS,” MANUALNO. 576013-577;
THE NATIONAL ELECTRICAL CODE; FEDERAL,

STATE AND LOCAL CODES; AND OTHER APPLI-

CABLE SAFETY CODES.
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INTRODUCTION

This manual describes system start-up and operating proce-
dures for TLS-250i Standard, TLS-250i Metric, TLS-250i Emer-
gency Generator Version and TLS-250i Plus! Eight-Tank Series
UST Monitoring Systems.

U.S. versions of the TLS-250i use gallons, inches and degrees
Fahrenheit for the calculation and display of information. The
Metric version follows the same set up procedures, but all infor-
mation is in millimeters, liters and degrees Celsius. The Emer-
gency Generator Version differs from standard since it operates
normally in the Leak Detect Mode and features small variations

in set-up, operating and reporting procedures.

Where procedures or displays differ from U.S. standard sys-
tems, the differences will be shown or explained.

The TLS-250i, TLS-250i Metric, TLS-250i Emergency Generator
Version and TLS-250i Plus! Eight-Tank Systems, when equipped
with Series 7842 0.2 GPH Capacitance probes are classified as

Automatic Tank Gauging Systems and have been third-party
tested by Midwest Research Institute. The results of that testing

System Start-Up and Operating Instructions TLS-250i and TLS-250i Plus!
Inventory Monitor and Interstitial Leak Sensor With a k

showed that these systems are capable of detecting a 0.20 gallon
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probability of false alarm [P(FA)|. Therefore, these systems meet
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System Start-Up and Op
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Inventory Monitor and Interstitial

SECTION 1 — PREPARATION CHECKLIST

Before you start checkout and setup procedures for this
TLS-250i or TLS-250i Plus! System, be sure you have the
materials and information shown on this checklist.

MANDATORY

O Epoxy sealant kit (one per probe and sensor, furnished
with each probe and sensor).

0O Warranty Registration and Checkout Form.
O TLS-250i or TLS-250i Plus! Eight-Tank System Site Prepara-

tion and Installation Instructions, Manual No. 576013-577.
Tank <
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volume.
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OPTIONAL

Ticted helow are o
areo

Listed below lsetun narameters. Enter desired

p etup parameters. Enter desire
values in the appropriate spaces. Establishing this
information will save time and inconvenience during
setup.

Leak Detect Mode

Start Time: (AM/PM)
Leak Detect Mode
Stop Time: (AM/PM)

Leak Report Type: 0.2 GPH __0.1 GPH (Plus! Systems Only)

Auto Print Time #1: (AM/PM)

Auto Print Time #2: : (AM/PM)

Auto Print Time #3: (AM/ PM)
Qe A

m avity oy /1r\ tay ol
woelurity voace Lup to 5IX

TANK NUMBER

#]

#2 #3 #4 #5 #6 #7 #8

Overfill Alarm Limit (Gallons/Liters)

Low Level Alarm Limit (Gallons/Liters)

Theft Alarm Limit (Gallons/Liters)

Leak Alarm Limit (Gallons/Liters)

Fuel Coefficient of Thermal Expansion**

Tank Diameter (Inches/mm)

Tank Tilt* (Incheo/uuu}

Product Label Code (See Section 4.P.)

Manifolded Tank Configuration (Tank Nos.)

* Iheal hai + ingg ot tha 611w
Fuel height readings at the fill riser and p"'ubc rise

have been taken for each tank at the time of probe mstal—
lation and recorded in the TLS-250i and TLS-2501 Plus!
“Site Preparation and Installation Instructions.” See Sec-
tion 4.N. for Tilt instructions.

>

Be sure power is OFF before starting this intrinsic safety

check.

1. Check to be sure probe and sensor wires are con-
tained in a separate, dedicated rigid conduit.

4]  WARNING: EXPLOSION COULD OCCUR IF OTHER
WIRES SHARE TLS-250i AND TLS-250i Plus!
PROBE AND SENSOR WIRE CONDUITS OR WIR-
ING TROUGHS. CONDUITS AND WIRING
TROUGHS FROM PROBES AND SENSORS TO THE

MONITOR MUST NOT CONTAIN ANY OTHER
WIRES.

See the TLS-250i and TLS-250i Plus! Eight-Tank System
“Site Preparation and Installation Instructions,” Manual

No. 576013-577, for wiring diagrams.

** Thanl OAanffin
rue Lol
€S

Label Codes are used. (See Section 4.P.)

2. Check to be sure probe- or sensor-to-monitor wiring
does not exceed 1,000 feet.

WARNING: IMPROPER SYSTEM OPERATION
COULD RESULT IN INACCURATE INVENTORY
CONTROL OR UNDETECTED POTENTIAL ENVIR-

ONMENTAL AND HEALTH HAZARDS IF PROBE-
OR SENSOR-TO-MONITOR WIRE RUNS EXCEED

1000 DRET RIING QUVER 1 MN TRET ADLE NOTITY
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b

APPROVED FOR THIS APPLICATION. PROBE- OR
SENSOR-TO-MONITOR WIRING MUST NOT
EXCEED 1,000 FEET.

See the TLS-250i and TLS-250i Plus! Eight-Tank System
“Site Preparation and Installation Instructions,” Manual

No. 576013-577, for wiring diagrams.
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3. Verify that all conduits enter the monitor through
preformed conduit knockouts.

iI}) WARNING: EXPLOSION AND/OR EQUIPMENT

kg DAMAGE COULD OCCUR IF CONDUITS DO NOT
ENTER THE MONITOR THROUGH THEIR DESIG-
NATED PREFORMED KNOCKOUTS.

See the TLS-250i and TLS 250i Plus’! Fight-Tank System
“Site Preparation and Installation Instructions,” Manual
No. 576013-577, for wiring diagrams.

4. Open the monitor cover by removing the two screws
ontherightside ofthe cover and swing the door open.
(It may be necessary to loosen the two screws in the
left cover to open the right door.) Locate the power
supply terminal strip in the lower left-hand corner of
the cabinet.

5. Verify that #12AWG (or larger) conductor has been
connected between the barrier ground (terminal 5 on
the power supply wiring strip) and the earth ground bus
on the power panel being used to supply AC line voltage
to the monitor. (See the TLS-250i and TLS 250i Plus!
Eight-Tank System “Site Preparation and Installation
Instructions,” Manual No. 576013-577 for correct wiring
diagram.)

6. Verify that power supply terminals are correctly wired.
(See the TLS-250i and TLS 250i Plus! Eight-Tank System
“Site Preparation and Installation Instructions,”Manual
No. 576013-577 for correct wiring diagram.)

7. Verify that system power is properly wired to a
separate, dedicated breaker.

8. Locate the intrinsically safe barrier cover inside the
monitor cabinet remove the two screws and openthe

cover.

Verify that all probe and sensor connections have
been made properly using color-coded wires and that

hava ha
the proper color-code designations have been main-

tained throughout the probe- or sensor-to-monitor
wiring hook-ups.

©

10. If any discrepancies are found in wiring or installation,
refer to the TLS-2501 and TLS-250i Plus!/ Eight-Tank
System “Site Preparation and Installation Instructions,”
Manual No. 576013-577 for the correct nrocedures

I'recy Pprocequres,

11. Closethebarrier strip cover and fasten its two screws.
Close the monitor cover and replace the locking
screws (2) on the right side of the cabinet.

DO NOT APPLY POWER TO THE SYSTEM UNTIL ITS
INSTALLATION HAS BEEN CHECKED AND FOUND TO
BE IN ACCORDANCE WITH THE INSTRUCTIONS OUT-
LINED IN THE VEEDER-ROOT TLS-250i AND TLS-250i

L QT MDTITATAMYMNRT
Plus! EIGHT-TANK SYSTEM “SITE PREPARATION

AND INSTALLATION INSTRUCTIONS,” MANUAL NO.
576013-577; THE NATIONAL ELECTRICAL CODE; FED-
ERAL, STATE AND LOCAL CODES; AND OTHER APPLI-
CABLE SAFETY CODES.

B. TLS-250i Pushbutton Functions
and Operating Modes

1. TLS-250i Systems feature front-panel pushbuttons that
let you enter or change all system and tank setup
parameters. In addition, these buttons are used during
normal operation to review inventory information and
call for printed reports. An easy-to-read Liquid Crystal
Display (LCD) presents inventory, setup and diagnostic
information. Values displayed are identified by elec-
frr\nln lahale i in fho NORMAT mode an

ndh ada
nic iaoeis LOC NURNMAL MOGE ana o0y umyna‘y coaes

when the systems are in either its SETUP or DIAGNOS-
TIC modes.

The following explanation of pushbutton functions
and operating modes will be helpful during the
System Power-up and Checkout procedures de-
corihad 1in Qo 'O“ 2_F

SUTIUTWU 1 ST LU LA

PUSHBUTTON FUNCTIONS
| INCREMENT ' FUNCTION |
[ CURSOR \\\ / TANK ]

) [ ..

| LEAK ALERT RESET / \ PRINT |

CURSOR — SETUP mode only
Depress button to move cursor (flashing digit) to digit to be
changed.

INCREMENT — SETUP mode only
After cursor is set, depress INCREMENT button to change
digit to desired value.

LEAK ALERT RESET

.| NOTE: The LEAK ALERT RESET button is a multi-
"_'.-] purpose button whose functions change depending on
‘™ key-switch position and display information.
NORMAL MODE — Depress once to shut off and reset audible
alarm (will not shut off alarm LEDs) except when displaying
the Leak Rate function. When audible alarm is inactive,
depress once to test LEDs and audible alarm, except when
displaying the Leak Rate function. When Leak Rate shown on
display, depress twice to start leak detect test for all tanks. Or,
depress once, then select tank # and depress again for single
tank test. SETUP MODE — When on the -A or -B setup codes,
depress to reset sensor configuration. DIAG MODE — Depress
to set the system in Sensor Checkout Mode.

DDTATTT
IniiN1
Set display to information to be printed using keyswitch,
FUNCTION, TANK buttons. Depress PRINT button once for
printout.
FUNCTION
vlisw i1v
Depress button to advance display function.

TANK
Depress button to advance displayed tank.



System Start-
ry Monito

OPERATING MODES

The Operating Mode keyswitch provides access to the

various modes required to set up, operate and service the

TLS-2501.

In the NORMAL mode, all inventory and sensor status
may be viewed on the display and, using the PRINT button,
printed by the optional printer. In the SETUP mode, all

d fnvcf-f:al T anlr Sensor

AaCT REN

Up and Operating Instructions TLS-250i and

With T
i

Turning the keyswitch to the ALARM RESET position will
reset the flashing display and alarm relays after an alarm

condition has been detected. The ALARM RESET posi-

setup parameters may be entered, viewed on the display

and changed if required. The DIAGNOSTIC mode reveals
important information about the system which is helpful

\NllllC ser Vll,lll}, LIIU CqulplllUllL

Mode keyswitc¢h.

tion will only reset the SENSOR ALARM CAUSE LEDs
for those sensors which have been corrected or which
have returned to a NORMAL condition.

The following is an explanation of the inventory, setup
and diagnostic information accessible using the Operating

KEYSWITCH POSITION

NORMAL SETUP DIAGNOSTIC
Format*  Function Code  Format* Function Code Format” Function
HH:MM  Time of Day 8/8 ml\/[l)r\[ﬂ) Kﬂlmeﬂ?f DgyD 0  {IRRRRR Product ID. Rev. Level
- onth and Day T XXXXXX ial N
GGGGGG  Fuel Volume 0c YYYY Year 2 XXX ;rsgi gii‘i" Budmgzrde
1A HH:MM Leak Detect Mode Start Time
; 3 XXX XX Probe Length
GGGGGG Temperature- 1o MMM Leak Detect Mode Stop Time A XXX Probs Date Code
Eﬁ:l";fo"lz?r-;zd oA HHMM A P iy 4 KXXK.XX 107 Standard Capacitance Vaiues
28 HHMM  Auto Print Time #2 * # of samples.
ARRAAn 1 ians 20 HH:MM Auto Print Time #3 5  XXXX 8t Dry Cah_branpn Constants
Fuluba - Uilagy 3 I.D. High Water Alarm Limit 6 XXXX 81 Wet Calibration Constants
W.OD  Fuel Height 3A GGGGGG  Overfill Alarm Limit 7 XXXX.XX Updated Dry Variables
’ 3B GGGGGG  Low Level Alarm Limit TA  XXXX.XX Updated Wet Variables
0 Waterteignt | g B30 Look Alarm Limi P Mistory faport prinout
CEEE N Fusl Temnaratiive 3BC  SNNN.O  Thermal Coefficient 8A — No Display. Used for Sensor
il rueh 1empeialtic 1 3480 660 Inventory Increase Report Delay Time Alarm Hlstory Report Printout
. 4 GGGGGG  1.00 Height Volume Capacity ; .
GGGGGG Delivery Volume H GGGGGG  0.95 Height Volume Capacity 9 XKXXXX ;OOfSIp;:“C;psacnance Values
GGEDD Leak Rate HA  GGGGGG  0.90 Height Volume Capacity samp ,
’ HB GGGGGG  0.85 Height Volume Capacity Use INCREMENT button to advance through Capaci-
MMM WA Qaronl Qiadic HC GGGGGG  0.80 Height Volume Capacity tance and Calibration Values for Functions 4-9.
AN "A” Sensor Status | 4x GGGGGG  0.75 Height Volume Capacity ,
{for each £ GGGGGG  0.70 Height Volume Capacity tThese numbers may vary up to 33 for 0.1 Capacitance
active sensor) EA GGGGGG  0.65 Height Volume Capacity probe.
g EB GGGGGG  0.60 Height Volume Capacity
NN B SensorStatus | gc GGGGGG 055 Height Volume Capacity
IR 4B GGGGGG  0.50 Height Volume Capacity
active sensor) L GGGGGG  0.45 Height Volume Capacity
LA GGGGGG  0.40 Height Volume Capacity
LB GGGGGG  0.35 Height Volume Capacity
LC GGGGGG  0.30 Height Volume Capacity
4C GGGGGG  0.25 Height Volume Capacity
P GGGGGG  0.20 Height Volume Capacity
PA GGGGGG  0.15 Height Volume Capacity
PB GGGGGG  0.10 Height Volume Capacity
PC GGGGGG  0.05 Height Volume Capacity
5 11.0D Tank Diameter
6 Sli.ob Tank Tilt
7 nanpnnn Manifolded Tank Configuration
8 CCC Product Code and Product Label
] nnnnnn System Security Code
9A RRRRRR  Relay #1 Configuration
98 RRRRRR  Relay #2 Configuration
9C n Auto-Transmit Message Mode
9AB MMM Auto-Transmit Repeat Time
9AC n Temperature-Compensated Volume
9BC SSS Auto-Transmit Delay Time
9ABC n Generator OFF Mode and
Leak Report Enable
(Emergency Generator Versions only)
— n External Input Alarm Enable
—A nHH.H Audible Water Alarm Disable/Sensor
Type Selectlon and Water Alarm Delay
Time — "A" Sensors (see Section 4. W)
—B n HH.H Audible Water Alarm Dlsable/Sensor
Type Selection and Water Alarm Delay
Time — “B” Sensors (see Section 4.X)
—C nnnann Relay #1 Sensor Alarm Function
—AB  nnnnnn Refay #2 Sensor Alarm Function

*Some formats may differ for metric versions. In all cases, G {Galions) will be L (Liters), | (Inches)

will be mm (millimeters) and F (°Fahrenheit) will be C (°Celsius).
**Optional inventory report feature selectable in Setup Mode.
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C. System Power-Up and Checkout

TMAANT ADDT UDNUDTITD MO MITIN OUCNIO RS TTATANTY /MO TRATOM AT T A T ART

DUNUTAPPLYPOWER TO THE SYSTEM UNTILITSINSTALLATION
HAS BEEN CHECKED AND FOUND TO BE IN ACCORDANCE WITH
THE INSTRUCTIONS OUTLINED IN THE VEEDER-ROOT TLS-250i
EIGHT-TANK SYSTEM “SITE PREPARATION AND INSTALLATION
INSTRUCTIONS,” MANUAL NO. 576013-577; THE NATIONAL ELEC-
TRICAL CODE; FEDERAL, STATE AND LOCAL CODES; AND OTHER
APPLICABLE SAFETY CODES.

IMPORTANT": Read this inform

ation ho
URN1IANI nEeaqa thus migrmatic e

up and checkout!
The TLS-250i is programmed by entering desired values for various setu

,,,,,,,,, desir alues fo ous setup
and operating parameters. It uses procedures similar to those used to set
the time in a digital watch. Displays are selected and values entered or
changed using specified buttons.

The FUNCTION button on the TLS-250i is used to advance the display

vAarm A Frimatio s e P o

from one function to the next (ie., to advance from “Time-of-Day” to
“Month/Date”). When using the FUNCTION button, be sure the display
shown on the LCD actually represents the desired information BEFORE
you enter or change any values. Confirm this by observing the Function
Code that appears in the display. The FUNCTION button is sensitive and
the display can easily jump beyond the desired display if the button is heid
down.

1
11 x'\'(,:yovvu,ku

s the d
to any other position nd then back to setup. The di splay will return to
Time-of-Day and you may index to the desired function using the
FUNCTION button.
ol NOTE: Although TLS-250i Eight-Tank Systems can monitor up to eight
ivd tanks with one console, if fewer than eight tank probes are connected,
the system skips the unused tank positions (except when in “SETUP”

U I N JE e, Y PRy T PO, o .

mode). For example, if only four probes are connected , depressing the
TANK button while in the “NORMAL” mode will advance the display
through 1,2 3 4 andthenreturnto 1. Thesameis true for sensors in the
system.

If a system with four tanks only displays information for three, this

would indicate that the missing probe is improperly connected.

If you inadvertentlv n oh
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To power up the TLS-250i systems:
1. Set the Operating Mode keyswitch to “DIAG” (diagnostic) position.
2. Apply system power by setting the station power panel breaker to the
“ON” position.
a. The LCD should show the error code E00.
b. If any other error code appears, refer to the TLS-250i trouble-
shooting manual for an explanation.

¢. TLS systems with the optional integral printer will print an error
code interpretation.

Set the Operating Mode keyswitch to “NORMAL” position.
a. A random time value will appear in the display.

4. Depress the FUNCTION button twice to display fuel height for tank
#1 in inches to two decimal places.

w

. SAring nrobe #1 i corree
a. A proper di Sp ay indicates the wir ing to probe #1 is correct.

5. Depressthe TANK button to display fuel height for tank #2. Again, a

display in inches to two decimal places indicates proper probe wiring.

C>LOL CHltal DIAaCesS INAlCAles TOD

6. Repeat this procedure for each tank in the system until the display
returns to tank #1.

7. Depressthe FUNCTION button to display water héight for tank #1 in
inches to one decimal place.

a. A proper display indicates the water sensor in the probe is
functioning.

. NOTE: If there is less than 3/4 inch of water in the tank, the TLS will
15 show 0.0 inches on the display. Water is displayed in inches to tenths
= from 3/4 inch and up.

4
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Function Code
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Function Code Display

NORMAL SETUP

ALARM RESET—m\S— DIAG.

DIAG
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Water Height Display
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Depress the TANK button to display water height in tank #2 in
inches to one decimal place.

Repeat step 8 for each tank until the display returns to tank #1.
Depress the FUNCTION button to display fuel temperature for tank

An
77 1 lll UCSI cCD 1 d.lll ClIlIClL LU one u':\,uuax pla\,c

a. A proper display indicates the temperature sensor is working.

. Depress the TANK button to display the fuel temperature in tank #2

in degrees Fahrenheit to one decimal place.
Repeat step 11 for each tank until the display returns to tank #1.

13. Perform the Sensor Learn procedure.

.

£~

a. Set the Operating Mode Keyswitch to “SETUP”.

b. Depress the FUNCTION button until Function Code -A or -B
appears on the display.

c. Depress the LEAK ALERT RESET button.

d. Return the Operating Mode Keyswitch to “NORMAL”.
NOTE: On systems equipped with a printer, a sensor configuration

+ il ha tad +
report will be printed automatically after you depress the LEAK

ALERT RESET button.

~ Place the system in Sensor Checkout Mode.

a. Set the Operating Mode Keyswitch to the “DIAG.” (diagnostic)
position.

b. Depress the LEAK ALERT RESET button. The “DIAG” annunci-
ator in the LCD will begin to flash.

¢. Return the key to the “NORMAL” position.
NOTE: In the “‘NORMAL” operating mode, sensor status is polled every
15 minutes. The Sensor Checkout Mode provides immediate access to
the current sensor status.

Depress the FUNCTION button six times to display t

for sensor #1A.
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exist and the sensor is connected. A ‘1’ in any dlglt means an
alarm condition has been detected or a sensor is out.

. Depressthe TANK button to display the sensor status for sensor #2A.
. Repeat step 15 for all sensors in the system until the display returns

to Sensor #1A.
NOTE: Be sure the number of sensors accessed using the TANK button
is the same as the number of sensors in the system. If the number of
sensors shown is less than the number installed, a sensor may be

connected improper 1y or a defective sensor may exist.

Depress the FUNCTION button to display status for sensor #1B.

Repeat steps 15 and 16 to review the sensor s
until the display returns to sensor #113.
Exit the Sensor Checkout Mode,

LdLLlﬁ 1()1 d.ll 1) DSTIIDULD

S D,

a. Turn the key to the “DIAG” position.
Depress the LEAK ALERT RESET butt

—
|2

on. The “DIAG"

Lol

annunc i-

>, DULLOn. 101 DAL anfiitunhcl

ator will stop flashing.
¢. Return the Operating Mode Keyswitch to the "NORMAL” position.

21. Remove the probe junction box cover in probe manhole #1.

22. Check the conduit-to-box seals for watertightness.

. Seal probe wiring connections and sensor wiring connections in the

probe junction box using the epoxy sealant furnished with probe.
Replace probe junction box cover. BE SURE seal is watertight.

Seal the probe wiring connections for all other probes in the system,
following the same instructions described for probe #1.

TLS-250i Plus! |
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n-Tank Leak Detection M=
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SECTION 3 — SYSTEM OVERVIEW

PRINTER ROLL

LCD DISPLAY

SETUP AND OPERATING
BUTTONS

A. TLS-250i, TLS-250i Metric and TLS-250i Plus!
Systems

These TLS-250i Systems are electronic continuous monitor-
ing devices designed to offer improved business management
through detailed inventory information and provide com-
pliance with regulations governing liquids stored in under-
ground tanks.

1. Inventory Monitoring Capabilities

TLS-250i Systems can display full inventory information for
all tanks in the system and, when equipped with the integral
printer, provide a printed inventory report as well. The fol-
lowing inventory data is available by tank:

® Tank #
® Fuel Volume

® Date and Time
® Product Type
¢ Ullage ® Fuel Height

® Water Height ® Fuel Temperature
® Temperature-Compensated Fuel Volume

ALARM CAUSE LEDs

MODE KEY SWITCH

2. Automatic Inventory Increase Report

After a bulk delivery has been made to a tank, an Inventory
Increase Report will be generated automatically.

3. Alarm Capabilities

During the setup process, alarm limits can be entered to
identify certain conditions. These include:

® Potential Overfill
® Losses Due to Theft
or Leak

® High Water
® Low Inventory Level

When any of these conditions is detected, the system will
alert you with a printed alarm report (if equipped with a
printer) and, for most conditions, a display indicator.

In addition, any of these alarm limits can trigger one or both
of the two relays built into the TLS System to activate other
external alarm devices.
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4. In-Tank Leak Detection

The TLS-250i Systems can conduct in-tank leak tests auto-
matically at programmed times or on demand using buttons
on the front panel keyboard. TLS-250i and TLS-250i Metric
Systems are capable of detecting leaks as small as 0.2 gallons
per hour. The TLS-250i Plus! Systems can detect leaks as
small as 0.1 gallons per hour, when used with a Cap 1 or
Magnetostrictive Probe.

When a leak test is complete, the system will generate a
printed leak test report (if equipped with a printer) showing
a PASS, FAIL, INVALID or SHORT result, and it will store the
results in memory for retrieval through the front panel dis-
play or the RS-232 interface.

5. Interstitial Leak Sensing Capabilities.

The TLS-250i Interstitial Leak Sensors monitor the annular
space and piping sumps in double-wall tanks for the pres-
ence of liquids.

An audible alarm and flashing LEDs indicate the presence of
liquid and identify which sensor in the system has detected
the condition.

TLS-250i leak sensors can also be installed in piping sumps to
monitor the area for liquids.

In addition, if a sensor fails or is disconnected, the front-
panel LEDs and audible alarm will indicate a “Sensor Out”
condition and identify the sensor.

n

B. 2

TLS-25
Emergency generators are typically located at unattended
and/or remote facilities and their underground fuel tanks
are normally full. Fuel should leave the tank only when the

PR
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The TLS-250i emergency generator version runs a con-
tinuous leak test as its normal mode of operation. To start
a continuous leak test, program a Leak Detect Start Time
and leave the Leak Detect Stop Time disabled. The test will
run for 24 hours in systems with four or less tanks and 13

P TR

hours in systems with five to eight tanks.

TLS-250i and TLS-250i Plus! WMl

Leak Sensor With In-Tank Leak Detectlon =

At the beginning of a test, an inventory report will be
printed. If the generator starts, the TLS stops the leak test
and prints and stores in memory a “Generator Start”
message with the date and time.
shuts off, a “Generator Stop” message with date and time
is printed and stored. Fifteen minutes after the generator
shuts off, a new inventory report is printed and the leak

test is started again.

W th
When the generator

At the end of each test period the leak test result is stored,
the test is restarted autom: aticallv and another mvpntnrv

SQ AULoMALICANY aanoither 1y

report is printed.

)5

Start and Stop messages, and leak test reports can be
retrieved from memory through the integral printer or via

+la DQ ‘)Q") commun

tne no- communica

All programmable alarm limits, alarm relays, communi-
cations and reporting features found in the standard
TLS-250i are included in the emergency generator version.

IMPORTANT: Inventory and Leak Test information provided
by TLS-250i Systems should be used as part of a con-
scientious Inventory Contrcl and Regulatory Com-

ian Dhr,
pliance Program. If routine inventory reconciliation

reveals a loss of product, use the Leak Detect feature to
provide a more accurate indication of product loss. All
Inventory Reconciliation records and Leak Test
reports should, as required, be saved to comply with
local, state and Federal UST regulations.

Do not excavate tanks or take other remedial action
based solely on TLS-250i Inventory or Leak Test

ATIXTAXIQ MNARTIITDRA A ©
reporis! ALWAYS CONFIRM A SUSPECTED LEAX

USING AN ALTERNATE TEST METHOD OR
INSPECTION TECHNIQUE.

IMPORTANT: EVEN SMALL LEAKS CAN CAUSE
SEVERE ENVIRONMENTAL DAMAGE. IT IS

TR AR ATIRIELRENEL  FEYE oY YT amne

RECOMMENDED THAT THE TLS-250i SYSTEM

BE SET REGULARLY IN ITS LEAK DETECT
MODE WHEN THE FACILITY IS CLOSED

AIVANJAZES VY ARARUIN A EEEG R iaN/aain a 1 &P SURNRIRIESLT.
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SECTION 4 — SYSTEM SET-UP

IMPORTANT: This manual describes system start-up, setup and operating

procedures for the TLS-250i and TLS-250i Plus! Eight-Tank System.

X

Where procedures or dispiays are different for the TLS-250i Metric or
the Emergency Generator versions, the differences will be shown or

exnlained
explalneqd,

The TLS-250i requires that certain parameters be set prior to operation.
Some apply to the system as a whole while others apply to specific tanks

and sensors.

NOTE: “System” setup parameters are values th

"‘l i individial 1
vl only. It is not necessary to set individual values fo

0L L2CCCE8Ary

1ly
w the TANK selector button.

System setup parameters include:

ly to the monitor
each tank using

Code Formatt  Function Requirement
0A HH:MM  Time of Day MANDATQRY
0B MM-DD  Month-Date MANDATORY
0C YYYY Year MANDATORY
1A HH:MM  Leak Detect Mode Start Time OPTIONAL
1B HH:MM  Leak Detect Mode Stop Time OPTIONAL
1C 0.n Leak Report Type OPTIONAL (Plus! Systems Only)
2A HH:MM  Auto Print Time #1 OPTIONAL
2B HH:MM  Auto Print Time #2 OPTIONAL
2C HH:MM  Auto Print Time #3 OPTIONAL
] nonnnn - System Security Code OPTIONAL
9A RRRRRR Relay #1 Configuration OPTIONAL
98 RRRRRR Relay #2 Configuration OPTIONAL
9C n Auto-Transmit Message Mode OPTIONAL
9AB MMM Auto-Transmit Repeat Time OPTIONAL
9BC SSS Auto-Transmit Delay Time OPTIONAL
9AC n Temperature-Compensated Volume OPTIONAL
9ABC nn IGenfrgtor Off Mlgde and OPTIONAL

\_ear\ ||ep0fl Lnaule

éEmergency Generator Versions Only)
- n xternal Input Alarm Enable OPTIONAL
-C nnnnnn  Relay #1 Sensor Alarm Function OPTIONAL
-AB nnpnnn Relay #2 Sensor Alarm Function OPTIONAL

.} NOTE: “Tank” setup parameters are values which apply to the individ-
!.')] ual tanks or sensors. It will be necessary to use the TANK bution to

et
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select each specific tank or sensor forwhich a value is being entered.

Tank setup parameters are:

Code  Formatt  Function Requirement
3 1.D. High Water Alarm Limit OPTIONAL

3A GGGGGG  Overfill Alarm Limit OPTIONAL

38 GGGGGG Low Level Alarm Limit OPTIONAL

3C GGGGGG Theft Alarm Limit OPTIONAL

3AB GG.0 Leak Alarm Limit OPTIONAL

3BC SNNN.O  Fuel Thermal Coefficient MANDATORY*
3ABC MM Delivery Report Delay Time OPTIONAL

4 GGGGGG  1.00 Height Volume Capacity MANDATORY
H GGGGGG  0.95 Height Volume Capacity OPTIONAL

HA GGGGGG  0.90 Height Volume Capacity OPTIONAL

HB GGGGGG  0.85 Height Volume Capacity OPTIONAL

HC GGGGGG  0.80 Height Volume Capacity OPTIONAL

4A GGGGGG  0.75 Height Volume Capacity MANDATORY**
E GGGGGG  0.70 Height Volume Capacity OPTIONAL

EA GGGGGG  0.65 Height Volume Capacity OPTIONAL

EB GGGGGG  0.60 Height Volume Capacity OPTIONAL

EC GGGGGG  0.55 Height Volume Capacity OPTIONAL

4B GGGGGG  0.50 Height Volume Capacity MANDATORY**
L GGGGGG  0.45 Height Voiume Capacity OPTIONAL
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Code Formatf  Function Requirement
LA GGGGGG 0.40 Height Volume Capacity OPTIONAL
LB GGGGGG  0.35 Height Volume Capacity OPTIONAL
LC GGGGGG  0.30 Height Volume Capacity OPTIONAL
4C GGGGGG  0.25 Height Volume Capacity MANDATORY**
P GGGGGG 0.20 Height Volume Capacity OPTIONAL
PA GGGGGG  0.15 Height Volume Capacity OPTIONAL
PB GGGGGG 0.10 Height Volume Capacity OPTIONAL
PC GGGGGG 0.05 Height Volume Capacity OPTIONAL
5 I1.0D Tank Diameter MANDATORY
6 SIL.DD Tank Tilt OPTIONAL
7 nnnnnn Manifolded Tank Configuration MANDATORY
8 CCC Product Code/Product Label OPTIONAL™*~
-A nHHH  Audible Water Alarm Disable and
Water Alarm Delay Time — “"A” Sensors  OPTIONAL
-B nHH.H Audible Water Alarm Disable and
Water Alarm Delay Time — “B” Sensors  OPTIONAL
T Some formats may differ for the TLS-250i Metric. In all cases, G
(Gallons) will be L (Liters), I (Inches) will be mm (millimeters) and F
(°Fahrenheit) will be C (°Celsius).
*  Fuel Coefficient of Thermal Expansion will be set automatically if
Product Label Codes are used for each tank (except for jet fuel and
AVGAS which must be entered manually). See Section 4.0, Product
Code and Product Label Code.
**  Must be entered for fiberglass tanks.
*** Must be entered for tanks containing diesel fuel.
The following instructions describe the proper methods of entering
ssvstem” and “tank” set: NORMAL SETUP
O‘)’DLLIII allul valiitn DCLU}J pal alllCLClD
A. Time and Date (MANDATORY) N
1. Turn the Operating Mode keyswitch to “SETUP” position. ALARM RESET DIAG.

. 2. Set the time of day using the following instructions.

a. The display will show a random time value in hours and minutes
(HH:MM). Code OA will appear in the display. A code number is
assigned for each function. Be sure that the proper code number
for the function being set is shown in the display. Otherwise,
incorrect information could be entered.

b. The hours digits (HH:MM) will be flashing indicating that their
value may be changed.

¢. Depress the INCREMENT button to select the desired value for
the hours digits (HH:MM). Be sure to increment to AM or PM,
whichever is correct.

=)

. ﬂpnrnsg the CURSO button
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(HH.MM). They will flash mdncatm,g., tha
changed.
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e. Depress the INCREMENT button to select the desired value for

the minutes digitg
tne minutes Gigiis.

f. Depress the FUNCTION button to complete the time set and
advance the display to the next function — Month and Date
(MM:DD), Code 0B.

Y
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Time Display
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Set the month and day using the following instructions.

a. The month digits (MM:DD) of the display will be flashing indicating

nnnnnn JTODIORAATIATTT
that their value may be changed. Depress the INCREMENT

button to select the desired value for these digits.

b. Depress the CURSOR button to activate the date display (MM:DD).
Repeat the procedures in Step 3.a. to set the values for the date
display. Depress the FUNCTION button to complete the month
and date set and advance the display to the next function — Year

(YYYY), Code 0OC.

4. Set the year by following the same procedures used to set the month
and date. The years digits will flash in this order: first two digits
(YYYY), the decades digit (YYYY) and the year digit (YYYY). When all
values have been entered, press the FUNCTION button to complete
the year set and advance the display to the next function — Leak

Start Time (HH:MM), Code 1A.

B. Leak Detect Mode Start and Stop Times (OPTIONAL)

The TLS-250i Eight-Tank System features in-tank leak detection that may
be programmed to start and stop automatically each day at selected
times.

THE RECOMMENDED MINIMUM TEST TIME IS FIVE (5) HOURS.

IMPORTANT: If a Leak Detect Start Time is set and no Leak Detect Stop Time
is entered, the test will run for 24 hours in systems of four or less tanks
and 13 hours in systems of five or more tanks. At the end of the test
period, the TLS will issue a Leak Test Report and begin another test
automatically. This cycle will continue until a Stop Time is entered or
the Start Time is removed.

It is recommended that the start time be set for at least 1 hour after
closing time, and the stop time be set for at least 30 minutes prior to
opening time. Providing this time buffer will also help avoid dispensing
fuel while in the Leak Detect mode and setting off the theft alarm.

If the Leak Detect Mode Start and Stop Time feature is not to be used,
simply leave the “EE” display showing by depressing the FUNCTION
button to advance to the next function. If a value is shown in the display
and you wish to “disable” this feature, depress the INCREMENT button

ALl

until the “EE” appears in the hours position.

1. Set the Leak Detect Start Time using the following instructions.

« N avay o Aioes ey o
a. Code lAwillbe shown in the display and the hours digits (HH:MM)

will be flashing indicating that their values may be changed.
Depress the INCREMENT button to select the desired value for

these digits. Be sure the desired time is properly set for AM or PM.

b. Depress the CURSOR buw‘ n and repeat this procedure to set the

minutes digits (HH:MM) of the start display. When all values have
been entered, depress the FUNCTION button to complete the

ess FUNCTION button complete the
Start Time and advance the display to the next function — Leak
Detect Mode Stop Time (HH:MM), Code 1B.

2. Setthe Stop Time by repeating the instruction procedures for Start Time,

paragraphs 1 a to 1b. Depress the FUNCTION button to complete the

Leak Detect Mode Stop Time and advance the display to the next func-
tion — Leak Report Type (0.n), Code 1C ( Plus! Systems only) or Auto-
Print Time #1 (HH:MM), Code 2A (Standard Systems).
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...1 NOTE: For Emergency Generator versions running in 24-hour Leak
S Test, enter a Leak Detect Start Time, but DO NOT enter a Leak Detect
Stop Time.

C. Leak Report Type (OPTIONAL — TLS-250i Plus! Systems only)

TLS-250i Plus! Systems give you the option of conducting either a 0.2 galion
per hour (GPH) or 0.1 GPH Leak Test. At the end of the test period, a report

far +ha anla A toct + il K tad Th
for the selected test type will be printed or stored in memory. The alternate

test type results can be retrieved using procedures in the diagnostic mode if
the test duration for the alternate test was sufficient to yield valid test results.

1. Select the Leak report Type using the following instructions:

a. The first digit to the right of the decimal point will be flashing indicat-
ing that its value may be changed. Press the INCREMENT button to
toggle the value between 2 and 1.

b. When the desired Leak Report Type is displayed, press the FUNC-

TION button to advance the display to the next functlon — Auto Print
Time #1 (HH:MM), Code 2A.

D. Automatic Print Times (OPTIONAL)

TLS-250i systems having the optional integral printer can be program-
med, using the following procedures, to automatically print or store in

memory inventory status reports at three separate times uarmg a 24-
hour period. Once the times have been set, the reports will be printed or

store

=9

at those times every day.

Automatic Print Times are optional. If any or all of them are not to be

usea leave the “EE bnowulg in the Ulbpldy and advance to the next
function by depressing the FUNCTION button. If a value is shown in the

display and you wish to “disable” the feature, use the CURSOR button to

iSit Savic calule, Use LNC LUURIVIR DAL

activate the appropriate hours digits and depress the INCREMENT
button until the “EE” appears in the hours position.

1. Set Auto Print Time #1 using the following instructions.

a. The hours digits (HH:MM) of the Auto Print Time #1 will be
flashing indicating that its value may be changed. Depress the

INCREMENT button to select the desired value for these digits.

b. Depress the CURSOR button and repeat this procedure to set the
minutes digits (HH:MM) of the Auto Print Time #1 display. When
all values have been entered, depress the FUNCTION button to
complete the Auto Print Time #1 and advance the display to the
next function — Auto Print Time #2 (HH:MM), Code 2B.

2. Set Auto Print Time #2 by repeating the instructions for Auto Print
Time #1. When the desired values have been entered, depress the
FUNCTION button to complete the Auto Print Time #2 and advance
the display to the next function — Auto Print Time #3 (HH:MM),

AAL 0N
puuc L.

3. Set Auto Print Time #3 by repeating the instructions for Auto Print
Time #1. When the desired values have been entered, depress the
FUNCTION button to complete the Auto Print Time #3 and advance

[ S CURTNR  § SR PSS |

the display to the next function — High Water Indicator (1.D), Code 3.

E. High Water Limit (OPTIONAL)

The TLS-250i measures water in the bottom of a tank and will show the
amount up to five inches to tenths of an inch on the monitor’s display and
in an inventory report.

The High Water Limit lets you set a water level value

ewhichwhen reached, will
activate a High Water Indicator in the display. In addition, the High Water
Limit may be programmed to trigger one or both alarm relays in the TLS

system (see section 4.R., Alarm Relay Configuration).

Leak Report Type Display

Auto Print Time Displays

p—
[y
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NOTE: Two alarm relays are built inte each TLS-250i monitor. Consult
the TLS-250i and TLS-250i Plus! Eight-Tank System “Site Preparation
and Installation Instructions,” Manual No. 576013-577, for power speci-
fications and proper installation when wiring to an optional, cus-

tomer-supplied alarm system.

t’-.:

NOTE: The High Water Limit cannot be set at a value over 5.0 inches (or-
199 mm). This is the maximum water height that the TLS-250i probe
can detect. In practice, it is advisable to set this value at a height lower
than the pickup for the submersible pump or suction line. This will help

to avoid the possibility of delivering water to a vehicle.

G

—
&

NOTE: To “disable” the High Water Limit in any tank set its value at 5.0.

»
3
»

L&

1. Set High Water Limit in inches to one decimal place (1.D), Code 3.
a. The first digit of the High Water Limit display (I.D) for tank # 1 will F—ﬁ
be flashing, ] [ ,l L‘l ol | 'I
b. Depress the INCREMENT button to select the desired value for l ‘ i -J '

this digit. \*

¢. Depress the CURSOR button to activate the Decimal dig

Deci git (1D
the display and depress the INCREMENT button to se lect
desired value.

=
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d. Depress the TANK button to advance the display to tank #2. ~

€. Repeat the procedures outlined for tank #1 to enter the High

Water Limit for tank #2. Depress the TANK button to advance the | Wy e Ny - i l

r H9D
display to tank #3.

f. Continue to follow these procedures to set the High Water Limit
values for each tank in the system.

High Water Limit Display (Metric Version)

8. Oncethe limits have been set and the tank indicator in the display
isreturned to tank #1, depress the FUNCTION button to advance
the display to the next function — Overfill Limit in gallons for tank
#1 (GGGGGG), Code 3A.

F. Overfill Limit (OPTIONAL)

The Overfill Limit feature will warn of a potential overfill condition during
abulk delivery from a tank truck. itis a galion value which when reached,

will trigger a printout showing alarm type, tank number, product, date
and time. In addition, the Overfill Limit can be programmed to trigger one
or both alarm relays in the TLS system (see Section 4.R., Alarm Relay
Configuration).

NOTE: Two alarm relays are built into each TLS-250i monitor. Consult
the TLS-250i and TLS-250i Plus! Eight-Tank System “Site Preparation
and Installation Instructions,” Manual No. 576013-577, for power speci-

fications and proper installation when wiring to an optional, cus-
tomer-supplied alarm system.

&,

Assuming an accurate tank chart, the Overfill Limit should be no greater
than a value 200 gallons less than the tank’s ¢ apacity.

ALy -
If no Overfill limit is desired for a tank, set its limit value at 999999, I f"“n ANENN B ] L l

1 -— .
1. Set Overfill Limit in gallons (GGGGGG), Code 3A. LI U uu P R |
a. The first digit \,fhb Overfill Limit display in gallons (GGGGGG) for "~
tank #1 will be hmg. Overfill Limit Display
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Inventory Monitor and Interstitial Leak Sensor With

b. Depress the INCREMENT button to select the desired value for
this digit.

...l NOTE: Zeros must be set in the leading digits to enter a limit value

W under six digits.

ATTER ST 1

¢. Depress the CURSOR button to activate the second digit of the
display and depress the INCREMENT button to select the desired

value

vaiul.

d. Repeat these procedures for each digit of the Overfill Limit for tank
#1 and depress the TANK button to advance the display to tank #2.

e. Set the Overfill Limits for each tank in the system using the same
procedures outlined in tank #1.

Ity

Once the limits have heen entered and the tank indicator in the
display has been returned to tank #1, depress the FUNCTION
button to advance the display to the next function — Low Level
Limit in gallons for tank #1 (GGGGGG), Code 3B.

G. Low Level Limit (OPTIONAL)

featu LS-250i is designed to w
inventory in any of the system’s tanks. When the preset low llml[ is
reached, a signal is sent to the monitor. The electronic label “LOW LIMIT”

will flash indicating the low level limit has been exceeded.

The Low Level Limit feature of TLS
)

TLS-250isystems withtheo

n
S-Soulsystems witn [SeRe) s

print a low limit repor

intaruill ols Th e ot '

integr ral prinier wiun aiso automaticall Y

product, date and time of day.

—
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In addition, the Low Level Limit may be programmed to trigger one or
both alarm relays in the TLS system (see Section 4.R., Alarm Relay

...l NOTE: Two alarm relays are built into each TLS-250i monitor. Consult
'q the TLS-250i and TLS-250i Plus! Eight-Tank System “Site Preparation
and Installation Instructions,” Manual No. 576013-577, for power speci-
fications and proper installation when wiring to an optional, cus-

tomer-supplied alarm system.

If no Low Level Limit is desired for a tank, set its limit at 000000 gallons.

1. Set Low Level Limits in gallons (GGGGGG), Code 3B.

a. The first digit of the Low Leve! Limit display (GGGGGG) for tank
#1 will be flashing.
b. Depress the INCREMENT button to select the desired value for

this digit.

c. Depress the CURSOR button to activate the second digit of the
display and depress the INCREMENT button to select the desired
value.

d. Repeat these procedures for each digit of the Low Level Limit for
tank #1 and depress the TANK button to advance the display to
tank #2,

e. Set the Low Level Limits for each tank in the system following the
same procedures outlined for tank #1.

f. Once the Low Level Limits have been entered and the tank

indicator in the display has been returned to tank #1, depress the

FUNCTION button to advance the display to the next function —
Theft Limit in gallons for tank #1 (GGGGGG), Code 3C

Tank Leak Detection
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H. Theft Limit (OPTIONAL)

The Theft Limit feature will warn of a 'sudden loss of fuel during the Leak
Detect Mode. It is a gallon value which, when reached, will trigger a printout
showing alarm type, tank number, date and time. In addition, the Theft Limit
can be programmed to trigger one or both alarm relaysin the TLS system (see
Section 4.R., Alarm Relay Configuration).

',} NOTE: Two alarm relays are built into each TLS-250i monitor. Consuit

elays
'ﬂ the TLS-250i and TLS-250i Plus! Eight-Tank System “Site Preparation

and Installation Instructions” Manual Ne. 576013- 577, for power speci-

fications and proper installation when wiring to an optional, cus-
tomer-supplied alarm system.

In addition, TLS systems with the integral printer will print a theft report
which shows the product and date and time of theft.

If no Theft Limit is desired

Qs M . ue a nNnnNnnNnnA
tank, set its limit value at 599999.

Or a
iVl a

1. Set Theft Limit, Code 3C.

‘ L i L LT e 0 I
a. The first digit of the Theft Limit display in gallons (GGGGGG) for /
tank #1 will be flashing. ~

Theft Limit Display

b. Depress the INCREMENT button to select the desired value for
this digit.

._l NOTE: Zeros must be set in the leading digits to enter a limit value
&3 under six digits.

c¢. Depress the CURSOR button to activate the second digit of the
display and depress the INCREMENT button to select the desired

wraliva

d. Repeat these procedures for each digit of the Theft Limit for tank
#1 and depress the TANK button to advance the display to tank #2.

e. Set the Theft Limits for each tank in the system followi
procedures outlined for tank #1.

s

Once the Theft Limits have been ent

been ered and the tank indicator in
the display has been returned to tank #1, d press the FUNCTION
button to advance the display to the t

1 3
ion — Leak Limit

J
(GG.0), Code 3AB.
I. Leak Limit (OPTIONAL)
The Leak Limit provides a warning that a preset amount of fuel has been lost

from a tank during a leak test period. It is an optional programmable volume
limit which, when reached, will cause a Leak Limit Report to be printed. In

addition, it can trigger one or both alarm relays in the TLS system — see
Section 4.R., Alarm Relay Configuration.

.1  NOTE: Two alarm relays are built into each TLS-250i monitor. Consult
Ha the TLS-250i and TLS-250i Plus! Eight-Tank System “Site Preparation
and Installation Instructions,” Manual No. 576013-577, for power speci-
fications and proper installation when "‘.’H'l.“g to an Gpt;gna} cus-

tomer-supplied alarm system.

The Leak Limit is in gallons and is automatically set as a negative value by
the TLS-2501. Its value may be set from —1.0 to —99.0. The minus sign and
decimal zero are fixed and cannot be ¢ hanged. If the total fuel lost during
a test reaches this value, a report will be printed and one or both relays
can be triggered.

14
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Inventory Monitor and Interstitial Leak Sensor With In-Tank Leak De

EXAMPLE: If a Leak Limit has been set at —25 gallons, the alarm relay
would be triggered when the TOTAL fuel loss in that tank during a single
test period reached 25 gallons. In an eight-hour test, a loss rate of 3.125
gallons per hour or greater would be necessary to trigger the relay. If the
limit was set at —5 g,allons aloss rate of .625 gallons per hour or greater in

| VR

an Clglll, hour test WUUIU tr lbbtl Lllt’ 1c1a_y

When establishing a Leak Limit, consider the length of the leak test period
and the desired loss rate in gallons per hour to be identified.

If no Leak Limit is entered for a tank, the system will default to a limit of
—99.0 gallons (-399.0 liters-metric version).

Mha Ffollawin chavrt ghawa
11T Juuuvvuls crnart snows t,l" r

length and loss rate.

IMPORTANT: The Leak Limit is designed to identify and warn of large leaks
that occur during a test period. Small changes in fuel conditions can
cause temporary variations in fuel level readings which balance out

tlhn Assrnntican Af o tagt
over the duration of a test in a tight tank. To prevent false reports and

alarms from being triggered by this condition, it is not recommended
that the Leak Limit be set at a value which would identify small leaks of
0.2 gallons per hour during the test period.

It is recommended that the Leak Limit be set at a value that will identify a
Leak Rate of one Gallon per hour or greater.

Test Length (hours) 5 8 7 8 9 10
Leak Limit (gallons) Minimum Loss Rate (GPH)
50 10.00 8.33 7.14 6.25 5.56 5.00
40 8.00 6.67 5.71 5.00 4.44 4.00
30 6.00 5.00 4.28 3.75 3.33 3.00
20 4.00 3.33 2.86 2.50 2.22 2.00
10 2.00 1.67 1.43 1.25 1.11 1.00
5 1.060
4

The total fuel loss is a temperature compensated value.

1. To enter Leak Limits, Code 3AB:

a Tha firat digit ¢ H H
a. 1hnelirst Ulglh ofthe Leak Limi

#1 will be flashing.

b. Depress the INCREMENT button to select the desired value (0-9)
for this digit.
c. Depress the CURSOR button to activate the second digit of the

display and use the INCREMENT button to select the desired
value.

d. Depress the TANK button to advance the display to tank #2 and
repeat steps a, b and ¢ to set the Leak Limit for tank #2.

©
-
e
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f. Once the Leak Limits for each tank in the system have been
entered and the tank indicator in the display has been returned to
tank #1 depress the FUNCTION button to advance the display to

tha nawvt Fiinatin Thinal Tharma ~ " ~r ~
the next function — Fuel Thermal Coefficient of EApan‘oiGu Code

Plus! A VAR

V

o

tectlon

Leak Limit Display (Metric Version)
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J. Fuel Thermal Coefficient of Expansion (FT

The coefficient of expansion (the ratio of expansion or contraction of fuel

due to temperature changes) varies among fuels approved for the

TLS-250i. To ensure accurate temperature compensation during leak test
procedures, this value must be entered for each tankin t

o qug
ares, valle Inust e enliereq ior eadcn noart uiil bYos

NOTE: If a “Product Label Code” has been assigned to a Product* (see

L L3 e
J

b Section 4.P.), the proper FTCE will be assigned automatically.

PR, 2l

*Except Product Label Code 39 — Jet Fuel, and 40 — AVGAS. These

FTCEs MUST BE ENTERED MANUALLY!

If no FTCE or Product Label Code is entered for a tank, the system will
default to the FTCE for gasoline. A DIESEL product label code MUST be
assigned to a tank containing diesel fuel (see Section 4.P., Product Code
and Product Label Code).

1. To set Fuel Thermal Coefficient of Expansion (+NNN.0), Code 3BC. /
| S nnn_‘gn iy
a. The first digit of the FTCE dispiay (0000.0) for tank #1 will be \ R | ILI Ly L afc !
flashing.
b. Depress the INCREMENT button to select either 0 (+) or —. FTCE Display
c¢. Depress the CURSOR button to activate the second digit and
depress the INCREMENT button to select the desired value (0 - 9).
d. Repeat these procedures for the remaining digits of the display for
tank #1 and depress the TANK button to advance the display to
tank #2

e. Setthe FTCE for the remaining tanks in the system using the same

procedaures outlined for tank #1.

f. Oncethe FTCE has been set for each tank and the tank indicator in
the display has been returned to tank #1, depress the FUNCTION
button to advance the display to the next function — Inventory
Increase Report Delay Time (MM), Code 3ABC.

K. Inventory Increase Report Delay Time (OPTIONAL)**
** NORMALLY USED WITH MANIFOLDED TANKS.

The Inventory Increase Report Delay Time is an OPTIONA

IS S AV O S VA Vs ¥ 9

parameter. It will delay the Automatlc Inventory Increase Report up to 99
minutes after the completion of a fuel delivery.

tan
vaii

IMPORTANT: The Inventory Increase Report records only the starting and end-
ing fuel volumes to calculate net increase. It does not compensate for
fuel dispensed during the bulk delivery OR THE DELAY PERIOD.

This delay time will prevent separate inventory increase reports from

i ann o b e e
being generated during intervals between multi-compartment bulk de-

liveries to one tank. It also allows fuel to “settle out” and helps prevent
false inventory increase reports from being generated as a result of fuel

movement. This is especially important for manifolded tank installations.

If at th

o
11, v uiiT

e d ~F Aalaosr mamio [ T S B
gallons, no

of this delay period, the increase has been less than 25
ventory increase report will be issued.

n
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1. Set Inventory Increase Report Delay Time, Code 3ABC. \.-‘ -. A )
' . . ) | - B
a. The first digit of the Inventory Increase Report Delay Time display = \ L1t g !
(GG) for tank #1 will be flashing. /
h. Depress the INCREMENT button to select the desired value for Inventory Increase Report
this digit. Delay Time Display
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¢. Depress the CURSOR button to activate the second digit of the
display and depress the INCREMENT button to select the desired
value.

d. Depress the TANK button to advance the display to tank #2 and
follow the same procedures outlined for tank #1.

4

Set the Inventory
system.

Increase R

[}

Once the deiay times have been entered for all tanks and the tank
indicator has been returned to tank #1, depress the FUNCTION

button to advance the display to the next function — Tank
cution 1o adavance ine qgispiay Lo the next function 1ank

Volume, Code 4 through Code PC.

L. Tank Volume (MANDATORY)

Tank Volume is a MANDATORY tank parameter. [t MUST be entered for
every tank in the system. Refer to the manufacturer’s tank volume chart
for volume specifications.

For flat endeaed cvlindrical stee

a
& O iRk Onadu Cyanu wee

(Code 4) MUST be entered for all tanks.

For fibergiass tanks: The volume capacities at 1.00 height (Code 4),0.75
height (Code 4A), 0.50 height (Code 4B) and 0.25 height (Code 4C)

oanariting MTIQT ha antarad far all tanlq
CApaliltits viud 1l UT TIHLWCICU 10U Al LAIiRS,

MPORTANT: it is recommended that aii 20 height voiume capacities (see the
following chart for function codes) be entered for tanks where reconci-

liation differences have shown distortion in the tank shape. This will
dation Gliaerences nave snown QGIstor tang snape. .nis wii

—

help improve inventory accuracy at all levels of the tank.

The TLS system will assume a 10,000 gallon, 96", flat-ended, cylindrical
B I T P i i S5 I R [ Y S P s R AT YA YA
tdIlK 11 1o neignt voiume CapdcCitlies are enterea drnda delduil Lo 4 Uivuuu
value for the 1.00 height volume capacities. All other capacities will
defanlt to 000000

1. Enter tank volumes in gallons (GGGGGG) for all capacities.

a. The first digit of the 1.00 height volume display (GGGGGG) for
tank #1 will be flashing.

b. Depress the INCREMENT button to select the desired value for
this digit.

a2 NOTE: Zeroes must be entered in the leading digits to enter a volume
* amount under six digits.
c. Depress the CURSOR button to activate the second digit of the

display and depress the INCREMENT button to select the desired
value.

d. Repeat these steps for each digit of the 1.00 height volume capacity
for tank #1 and depress the TANK button to advance the display
to tank #2,

e. Enter the 1.00 height volume capacities for all tanks in the system
following the same procedures outlined for tank #1.

]
5
-

Nevonn thin 100 hatobis ool oo el F IR L N
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entered, depress the FUNCTION button to advance the display to
d

t
esired funetion. If all 20 r’nnamhpq are being entered for
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all tanks, the next function will be 0.95 height volume capacity,
Code H. If the next capacity is to be at 0.75 height, continue to
depress the FUNCTION button until function Code 4A is
displayed.
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Tank Volume Display
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Function Code Function
4 1.00 Height Volume Capacity
H 0.95 Height Volume Capacity
HA 0.90 Height Volume Capacity
HB 0.85 Height Volume Capacity
HC 0.80 Height Volume Capacity
4A 0.75 Height Volume Capacity
E 0.70 Height Volume Capacity
EA 0.65 Height Volume Capacity
EB 0.60 Height Volume Capacity
EC 0.55 Height Volume Capacity
4B 0.50 Height Volume Capacity
L (0.45 Height Volume Capacity
LA 0.40 Height Volume Capacity
LB 0.35 Height Volume Capacity
LC 0.30 Height Volume Capacity
4C 0.25 Height Volume Capacity
P 0.20 Height Volume Capacity
PA 0.15 Height Volume Capacity
PB 0.10 Height Volume Capacity
PC ) OF8 Hoioht Unliimo (ananits

re V.US aigal voaumnde Uuyu\,u“y

h. Once all desired capacities have been entered and the tank
indicator in the display has been returned to tank #1, depress the
FUNCTION button to advance the display to the next function

TITNNN far tanl #1 N d.
111,

—Tank Diameter in inc .DD) for tank #1, Code 5.

oag
A it LaaaiOVel 1 INCNCS

M. Tank Diameter (MANDATORY)

Tank Diameter is a MANDATORY tank setup parameter, It is the inside
diameter of the k This dimension can usually be found on the tank
chart.

1. Enter Tank Diameter, Code 5, in inches to two decimal places (or
millimeters to one decimal nlace)

sniiielels L0 0N aediinal luL e

a. The first digit of the Tank Diameter display in inches (IIL.DD) for
tank #1 will be flashing.

b. Depress the INCREMENT button to select the desired value for
this digit.

MTMANEY

.1 NOTE: A zero must be set in the leading digit if the tank diameter is less
I3 than 100 inches.

¢. Depress the CURSOR button to activate the second digit of the
display and depress the INCREMENT button to select the desired
value.

d. Repeat these steps for each digit of the Tank Diameter for tank #1
and depress the TANK button to advance the display to tank #2.

e. Enter the Tank Diameter for each tank in the system, using the
same procedures outlined for tank #1.

f. Once the diameters for all tanks have been entered and the tank

ot de dla i T Lol

indicator in the display has been returned to tank #1, depress the
FUNCTION button to advance the display to the next function —
Tank Tilt in inches for tank #1, Code 6.

S ”

Tank Diameter Display

]'l N NE NN

"
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Tank Diameter Display (Metric Version)
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N. Tank Tilt (OPTIONAL)

The Tank Tilt adjustment allows you to enter a value which will adjust for
a discrepancy between TLS-250i probe and the center of the tank height
caused by the tilt of the tank. Fuel height readings at the fill riser and the
TLS probe riser should have been taken at the time of probe installation
and recorded in the appropriate section of the “Site Preparation and
Installation Instructions.” From these readings, a tilt value (the figure can
be a positive or negative value) may be determined.

The Tank Tilt adjustment is an optional value. It is easily calculated by
subtracting the fuel height in inches at the fill riser from the fuel height in
inches at the probe riser then dividing the difference by the distance in
inches between the two points. This equals slope in inches. Multiply the
slope by the distance from the probe to the tank center to obtain your tilt

Foyntvan

1aCLor.

age 1 NOTE: For best results, the TLS probe should be installed in the center
UL of the tank and the tilt factor should be set at 000.00.

r a tank, set its tank tilt value at 000.00

1. Enter TankTilt in inches to two decimal place (I11.DD) (or millimeters l Voo I
to one decimal place) for tank #1, Code 6. -~

a. The first digit of the display (I11.DD) for tank #1 will be flashing.

b. DC‘p‘(‘CSS the INCREMENT button to select the desired value for Ii_. '-i i-' ﬁ P} i- i
this digit. If the Tank Tilt adjustment is a negative value, enter a U U U U L' .:’ { |
minus sign () in the digit. l .

":| NOTE: Zeros must be set in the leading digits to enter a tank tilt value Tank Tilt Display (Metric Version)

1 A Flasenn e
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c. Depress the CURSOR button to activate the second digit of the
display and depress the INCREMENT button to select the desired
value.

d. Repeat these procedures for each digit of the Tank Tilt value for
tank #1 and depress the TANK button to advance the display to
tank #2.

e. Enter the Tank Tilt values for each tank in the system following the
same procedures outlined for tank #1.

f. Once the Tank Tilt values have been entered and the tank
indicator in the display has been returned to tank #1, depress the
FUNCTION button to advance the display to the next function —
Manifolded Tank Configuration, Code 7

0. Manifolded Tank Configuration (MANDATORY)

This entry is MANDATORY for systems with manifolded tanks.

The Manifolded Tank Configuration feature lets you tell TLS which tanks
in the system have been manifolded tog,ether With this information, TLS

alhla ¢ vvae s Ko snznn

is able to provide information for total product inventory automatically.

It is necessary to enter manifold information for one tank in a group only.
Corresponding information for the other tanks in the manifoided group is
automatically entered by TLS.

EXAMPLE: In a system with tanks 1, 2 and 3 manifolded and 4 and 5

manifolded, you need only to enter information for tanks 1 and 4.
For tank 1 enter 2 and Q for tank A enter 5 The gvstoem

Ltailx 1, €l 101 LAl Tl S, x0T Syosulril

automatically recognizes that tank 21is mamfolded with 1 and 3, 3is
manifolded with 1 and 2, and 5 is manifolded with 4.

NOTE: If there are no manifolded tanks in the system, depress the

WA TRTLSWINT AT 1

FUNCTION button to advance the alsplay to the next function.

G
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Inventory Monitor and Interstitial Leak Sensor With In-Tank Leak Detection

L. Enter Manifolded Tank Configurations, Code 7.

a. The first digit of the display (NNNNNN, N = 0-8) for tank #1 will be
flashing.
.1 NOTE: If tank #1 is not part of a manifolded group, but other tanks in
!.'.'] the system are, depress the TANK button to advance the displayto the
first tank in the first manifolded group.

b. Usingthe INCREMENT button enterthe

L/ L SLS VLD VTN oL, o

mamfolded to tank #1.

Ifanothertankis manifoldedt
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the first two, depress the C

button to activate the second digit in the display and use the
INCREMENT button to enter its tank number.

d. Be sure the rest of the digits in the display are “0” before using the
TANK button to advance the display to the next tank.

-

e. Ifthe nexttankis part of a manifolded group that has already been
entered under another tank, its corresponding tank numbers will
automatically appear in the display. Simply skip over this tank by
depressing the TANK button to advance the display to the first

tank in the next manifolded group.

f. Once the manifolding configurations for each tank group have
been entered, depress the FUNCTION button to advance the
display to the next function — Product Code and Product Label
Code, Code 8.

P. Product Code and Product Label Code (OPTIONAL)

S

The Product Code and Product Label Code features allow you to assign a

+ 1 funiir qugta
name or number designation to fuel stored in the tanks of your system.

These codes are used only in TLS systems having an integral printer or
those that interface with external reporting devices such as computers
and point-of-sale terminals.

The Product Label Code is an OPTIONAL tank parameter except for
tanks containing diesel fuel.

- TNE ™19 D

: For Diesel F uelb, a “Diesel” Product Label Code Must Be En-
tered to ensure proper Leak Test performance.

When no product labels are desired, a “0” in the Product Label Code will
cause the TLS to automatically default to a PRODUCT 1, PRODUCT 2. ..
label system.

There are two types of product codes shown in the Product Label Code
display. At the far left is a single-digit External Communications Interface
Product Code. 1t is designed to match product codes used by a point-of-
sale terminal or other external device to the product/tank configuration
of a system. Using the front-panel keys, it may be set only to a numeric
valuefrom Qto O {| e, Product 1 to tanks 1 D and 5 Product 9totanks 2

AaiYe IToin vio o (SA¢ 4T L0 N VO VARG LalQ o, rroQuUel 210 tanks o

and 4). If this product code has been set t,() a non-numeric value via an
external device, a dash (—) will be displayed in this location.

IMPORTANT: If a flashing dash is displayed during setup and the INCREMENT

an ey hand ~w g ot vnann] 2l Sl b T 1T )

bitton is pusnea on tne front panel, the alpha code will be replacea oy a

numeric code. The alpha code CANNOT BE REENTERED except
through an external input device,

In the center of the display is a two-digit Internal Product Label Code.
These codes are stored within the TLS-250i and may be used to assign
product designations by tank. Internal Product Label Codes may be

lrave or +}. u"‘}‘ +h

antoarad nging tho frant_na keys or th
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list of the codes follows.

-_.

When assigning ri‘Oduu Label Codes to manifolded tanks, it is advisable

t
to use the “generic” product label for the first tank i ma mfolded
group. When an inventory report is printed, manifolde Cinvi
are grouped under the heading of the first tank.
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EXAMPLE: For a manifolded group, tanks 1, 2 and 3 containing unleaded,
it is advisable to assign the labels as follows:

Tank 1 — Code 27 UNLEADED
Tank 2 — Code 28 UNLEADED 1
Tank 3 — Code 29 UNLEADED 2

The following is a list of Internal Product Label Codes contained in the
TLS and the Coefficients of Expansion of each of these fuels.

Fuei Coefficient of
Thermal Expansion

Product Product Standard and Generate
Label Code Label Versions Metric Version
00 None (Defauits to PRODUCT 1, 2, etc.) —070 -126
01 DIESEL —047 -085
02 DIESEL 1 =047 -085
03 DIESEL 2 —047 -085
04 DIESEL 3 —047 -085
05 DIESEL 4 —047 -085
06 GASOLINE —070 -126
07 LEAD FREE —070 -126
08 LEADED —070 -126
09 LEADED GASOLINE —G70 -i26
10 LEADED REGULAR —070 -126
11 NO LEAD —070 -126
12 PREMIUM —070 -126
13 PREMIUM LEADED —070 -126
14 PREMIUM UNLEADED —070 -126
15 REGULAR —070 -126
16 REGULAR 1 —070 -126
17 REGULAR 2 —070 -126
18 REGULAR 3 —070 -126
19 REGULAR 4 —070 -126
20 REGULAR LEADED —070 -126
21 REGULAR UNLEADED —070 -126
22 SUPER —070 -126
23 SUPER 1 —070 -126
24 SUPER 2 —070 -126
25 SUPER LEADED —070 -126
26 SUPER UNLEADED —070 -126
27 UNLEADED —070 -126
28 UNLEADED 1 —070 -126
29 UNLEADED 2 —070 -126
30 UNLEADED 3 —070 -126
31 UNLEADED 4 —070 -126
32 UNLEADED GASOLINE —070 -126
33 UNLEADED PREMIUM —070 -126
34 UNLEADED GASOLINE —070 -126
35 UNLEADED SUPER —070 -126
36 XTRA —070 -126
37 TOLUENE —047 -085
38 HYDRAULIC OIL —047 -085
39 JET FUEL (Jet “A”, JP-4, JP—5) —047* -085
40 AVGAS —075* -135*
41 #2 HEATING OIL —047 -085
42 KEROSENE —047 -085
43 TURBINE OIL —047 -085
44 XYLENE —047 -085
45 MID GRADE LEADED —070 -126
46 MID GRADE UNLEADED —070 -126

*Must be entered manually.

]
—
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External Communications Interface Product Codes

1. Enter Product Codes, Code 8.

wot nfF th a P
a. The first digit of the Prod

c
Communications Interface Pr
tank #1 will be flashing

abel Code dis

La
oduct Code (N, w

uct ’y, the Externai

here N = 0-9) for

b. Depress the INCREMENT button to select the desired value for

ank #1.
¢. Depress the TANK button to advance the display to tank #2 and
use the INCREMENT button to select the desired value.

d. Repeat the procedures for each tank in the system.

Internal Product Label Codes

a. The first digit of the Product Label Code display (N..NN) for tank
#1] will be flashing.

b. Depress the CURSOR button to activate the first digit of the
Internal Product Label Code display (N..NN, where N = 0-9).

¢. Depress the INCREMENT button to select the desired value for
this digit.

I l,i NOTE: A zero must be set in the leading digit to enter product codes
9o

d. Depress the CURSOR button to activate the second digi

display and depress the IN

value.
e. Depress the TANK button to advance the

repeat the procedures outlined for tank #1.

f. Oncethe Product Label Codes for all tanks have been entered and
the tank indicator has been returned to tank #1, depress the
FUNCTION button to advance the display to the next function —
Security Code, Code 9.

Q. Security Code (OPTIONAL)

The Security Code is a six-digit number designed to prevent unauthorized
access to the system through its external interface. Any six dlglts may be
selected making the code unique to this system. When less than six digits

couc UIGue Lo VAL 5ysiel T ATOS Lil@il Sil QuigilS

are to be used, leadmg zeros must be entered to fill the six digits allowed
for the security code.

NOTE: The Security Code may contain alphanumeric characters when

a2 entered using an external keyboard through the TLS system’s external

interface. These characters will appear as dashes (-—---- )onthedisplay.

IMPORTANT: Do not change externally entered security codes without the
proper authority! Depressing the INCREMENT button while on this
setup code will overwrite the alpha characters.

The Security Code is a “system” setup parameter and is OPTIONAL. Only
one code may be entered.
1. Enter a six-digit Security Code (NNNNNN, N = 0-9), Code 9.
a. The first digit of the Security Code display (NNNNNN) will be
flashing.
b. Depress the INCREMENT button to select the desired value for
this digit.
¢. Depress the CURSOR button to activate the second digit of the

display and depress the INCREMENT button to select the desired
value.

d. Repeat this procedure to enter values for the remaining four digits
of the Security Code.

22
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R. Alarm Relay Configuration (OPTIONAL)

The Alarm Relay Configuration feature allows you to program any or all
alarm indicators to trigger one or both of the TLS-250i internal alarm
relays.

Tor axamnle Alarm Reaela y #1 could be connected to an on site audible
LOT EXampie, Auarm neéiay # a1 CouG connected to an on site auGisie

alarm while Relay #2 is connected to a central security monitoring
service. Using the Alarm Relay Configuration feature you would be able to
tie the overfill and theft alarm indicators to the on-site alarm and any
other or all alarm indicators to the monitoring service alarm.

In addition, this feature lets you integrate external devices such as
hvdrocarbon monitoring wells into the TLS alarm relay system.

There is an Alarm Relay Confi;,urati(m display (N’\J’\INNN where N =0 for

GODEY o 1 £ GO oo v o 1

urr Or 1 107 UIN ) 1Ol \,a\_ll d.ld.l It ltld‘y s L/()\lt, ‘71‘\ lUI I\.tl(l\/ rr 1 ana
Code 9B for Relay #2. h ch digit represents the ON/OFF status of an
alarm indicator or external input for that particular relay.

Ist digit  Leak Limit Indicator
Z2nd digit High Water Indicator
3rd digit Overfill Indicator

Ath d!glt Low Limit Indicator

5th digit Theft Indicator
6th digit External Input (Generator ON)

If No Alarm Relay Configuration values are set, the system will default to:

Relay #1 = 000010 (Theft Indicator enabled)
Relay #2 = 001000 (Overfill Indicator enabled)

1. Set the Alarm Relay Configuration for Relay # 1, Code 9A.

b My e Attt A e Tl Y £ e A
d. 11T HISL UIZIU I LTS AldLII DCIay VOTHIZUL AULIOTT IS Pldy (NI

will be flashing.

b. Depress the INCREMENT button to select the desired OFF (0) or
ON (1) status for the Leak Limit Indicator.

¢. Depress the CURSOR button to activate the second digit of the
display (High Water Indicator) and depress the INCREMENT
button to select the desired OFF (0) or ON (1) status.

d. Repeat these procedures for each indicator and external input
OFF/ON status in the display and depress the FUNCTION button
to advance the display to set the Alarm Relay Configuration for
Relay #2, Code 9B.

e. Repeat the procedures outlined for Relay #1 to set the Alar

Relay Configuration for Relay #2.
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display to the next
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3. AuUuto-lransmit viessage viode \UIr'11uUiNALY

The Auto-Transmit Message Mode feature lets the TLS-250i transmit, or
transmit and repeat automatically, any or all alarm indications, delivery
and external input messages through the RS-232 communications port to
an external device. The repeat interval may be programmed to any time in
minutes from 001 to 240 (see Section 4.5, Auto Transmit Repeat Time).

Ifno Auto-Transmit Message Mode is selected, the TLS will default to a *0”
value (both transmit and repeat disabled).

IMPORTANT: If the Auto-Transmit Message Mode feature is desired, a Message

Maode miigt ho gat for aach Macgaga Tyno oW F MANL Jiolas,
VIUUT [IUSL UT 5TL 1UL Catill mMtooargtT 1ypc \auuwu Uy AN ulbpldy)

[0 1
k Sensor With In-Tank Leak Detection =

(Generator ON)

T A Al nd e
t————— 1 NeI INAIcator
l \— Low Limit Indicator

e — Qverfill Indicator

‘ ! ) | External Input

High Water Indicator

L Leak Limit Indicator

Alarm Relay Configuration
Display
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NOTE: In this function code, the TANK display becomes the Message
3 Type display. The TANK button is used to select the Message Type to be
transmitted.

The available message modes (first digit of the display N 9 C N) for each

message type are:
N =0 Transmit and Repeat disabled
N

A3 lnln/l
Transmit enabled, Repeat disabled

il
—

N =2 Transmit and Repeat enabled

The available message types (last digit of the display N 9 C N) which can be
transmitted or repeated are:

N =1 Leak Indicator Message

N =2 High Water Indicator Message
Overfill Indicator Message
Low Limit Indicator Message
5 Theft Indicator Message

Delivery Start Message

Delivery End Message

External Input On Message (Generator OFF)

External Input Off Message (Generator ON)

= - Sensor Fuel Message

N =E Sensor Water Message (Water Message not active at this time.)

N =H Sensor Out

il
L

3

t
TV

]
[Nelo oBEN B>

=L
N=P g Reserved
N=0

1. Set the Auto-Transmit Message Mode, Code 9C.

a. The Message Mode digit of the displa ay (N9CN) willbe flashing for

Shan il

Message Type #1 (shown in the tank number display).

o

Bepress the TANK button to advance the dispiay to Message Type

#2 and depress the INCREMENT button to select the desired
Message Mode.

c. Depre%s the INCREMENT button to select the desired Message

LY P

Mode \u 1or 4) for viessage 1ype #2.
d. Repeat this procedure for each Message Type.

e. After a Message Mode has been set for each Message Type, d
the FUNCTION button to advance the display to the next fun

epress
netion

— Auto-Transmit Repeat Time, Code QAB.

sl

T. Auto-Transmit Repeat Time (OPTIONAL)

The Auto-Transmit Repeat Time feature enables you to set the length of
time in minutes the TLS-250i will wait before it repeats the Auto-Transmit
Message if the Repeat mode is enabled (see Section 4.R.). The message will
continue to repeat at this interval until the alarm indicator has been reset
either manually using the front-panel keyswitch or automatically through

the external communications interface.

The interval time in minutes may be set from 001 to 240. The selected time
will apply to all Auto-Transmit Messages.

IMPORTANT: If an Auto-Transmit Message is bein

< o v,
vinad A Qi AWV LI QISHINL MOUSSApt 5 UCUIE T

terval and a second message occurs, it will be transmitted immediately
(unless a delay time has been set). After its initial transmission, the
second message will then be repeated at the same time as the first.

1lon in
re tedatar reguiar -

24
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1. Set the Auto-Transmit Repeat Time, Code 9AB.

a. The first digit in the Auto-Transmit Repeat Time display (MMM)
will be flashing.

b. Depress the INCREMENT button to select the desired value for
this digit.

"'l NOTE: A zero or zeros must be set in the leading digit(s) if the repeat
g time is less than 100 minutes.

c. Depress the CURSOR button to activate the second d
denress the INCREMENT bhutton to select the desired

UTPITOS LIt AN AN ALIVAZLLN & VUL v SEIRLL vii© s

igit and
n

valne
vaiue.

d. Repeat the procedures outlined above to set the desired value for
the third digit.
e. Once the Auto-Transmit Repeat Time has been set, depress the

FUNCTION button to advance the display to the next function
—Auto-Transmit Delay Time, Code 9BC.

U. Auto-Transmit Delay Time (OPTIONAL)

The Auto-Transmit Delay Time lets you set an interval between the time
any external commumc ation takes place with the TLS and time TLS sends

This feature permits inventory reporting programs to be completed in the
host computer before Auto-Transmit messages are sent. The delay time
should take int consideration the time required for a computer to finish

The delay in seconds can be set from 001 to 240 and will apply to all
Auto-Transmit Messages.

1. Set the Auto-Transmit Delay Time, Code 9BC.

. The first digit of the Auto-Transmit Delay Time display (MMM) will
be

e
flashing,

b. Depress the INCREMENT button to select the desired value for
this digit.
.} NOTE: A zero or zeros must be set in the leading digit(s) if the repeat
il
-r time is less than 100 minutes.
¢. Depress the CURSOR button to activate the second digit and
depress the INCREMENT button to select the desired value.

d. Repeat the procedures outlined above to set the desired value for
the third digit.

Nnenn tha A Myrangmit Nalay, Tirma hao hani cnt dAarmvace
vrnice ine ["\ULlJ llallblllll pvciay 11iHiC itad uccll DCL, UC}JIC)D LllC

FUNCTION button to advance the display to the next function —
External Input Alarm Enable, Code —.

o

V. Temperature-Compensated Volume in Inventory Report (OPTIONAL)

This option adds temperature compensated volume to the TLS-250i Inven-
tory Report in addition to gross volume. If this feature is enabled, the
temperature-compensated volume will appear on each printed report and
can be shown on the front panel display.

1. To select Temperature-Compensated Volume in Inventory Report:
a. The Temperature-Compensated Volume Display (n) will be flashing.
b. Press the INCREMENT button to set the value at either 0 or 1.

0 = option disabled
1 = option enabled

c. Once the Temperature-Compensated Volume Option has been set,
press the FUNCTION button to advance the display to the next

function — Generator OFF Mode, Code 9ABC.

Leak Sensor With In-Tank Leak Detection ﬁ

1 | ll,lll3 -_5:
\ Ny ARX it

Auto-Transmit
Delay Time Display

_| il o |
l S I

—
Temperature-Compensated Volume
in Inventory Report Display

25
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W. Generator OFF and Leak Report Enable Mode
(Emergency Generator Version Only)

The TLS-250i emergency generator version runs a continuous leak test as

its normal mode of operation. The test will run for 24 hours in systems
with four or less tanks and 13 hours in systems with five to eight tanks.

If the generator starts, the TLS stops the leak test, prints and stores in
memory a “Generator Qfm«r message with the date and time. When the

cralol HiCsody LT WALl aiilu v, vYWwiiCii oIt

generator shuts off, a “Generator Stop” message with date and time is
stored and printed. Fifteen minutes after the generator shuts off, an
inventory report is printed and the leak test is started again.

The generator input connects to the External I. putterminalin the TLS. A
dry contact switch is used to signal the TLS that the generator has turned

on. This switch may be either Normally ODen (NO) or Normally Closed
(NC). The Generator OFF Mode feature lets you match the switch type to
TLS so that the “Generator On” signal from the NO or NC switch is

properly recognized and TLS will interrupt its leak test.

The leak report in the emergency generator version is normally sup-
pressed. It can be printed first by depressing the FUNCTION button in
the NORMAL Mode until the leak rate appears on the display, then
depressing the PRINT button. The Leak Report Enable Option allows the
report to be printed automatically at the end of the leak test period.

0 -- Automatic Leak Report Disabled
1 -- Automatic Leak Report Enabled
Default is O

The Generator OFF Mode may be set to either 0 or 1. The proper settings
to match switch types are

0 -- For a switch which is normaliy open when the generator is OFF.
1 -- For a switch which is normally closed when the generator is OFF.

N avata N A N
If the system is not tied to a generator, the Generator OFF Mode must

be set to “0”.

The TLS will defauit to “1” if no Generator OFF Mode is set.

To set the Generator OFF Mode (Code 9ABC):

—_

a. The Generator OFF Mode display (n) will be flashing. Its value will
be 1.

b. Depress the INCREMENT button to set the value at either 0 or 1.

X. External Input Alarm Enable

An input from external monitoring devices, such as line leak detectors
and monitoring wells, can be wired directly to the TLS-250i console. When
this is done, the TLS-250i recognizes an “External Input ON” and
“External Input OFF” signal from the external device and can integrate
this signal into its own alarm and reporting functions.

The External Input Alarm Enable function lets you electronically assign
the input from an external monitoring device to the alarm cause feature
in the TLS-250i. When this function is enabled, a signal from the external
device wili activate the alarm cause LED for sensor #8B and trigger the
audible alarm.

.1 NOTE: In systems where the sensor #8B LED is already used by a
"ﬂ sensor, it is recommended that this feature be set to the DISABLE (0)
" status to avoid confusing alarm signais.

o
o

N
)

Generator OFF Mode Display

-

Gen. OFF Mode

Leak Report
Enable
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1. Set the External Alarm Input Enable, Code —.
a. The single digit in the display (N) will be flashing.

b. Depress the INCREMENT button to select the desired status (1 =
enabled, 0 = disabled).

¢. Once this status has been set, depress the FUNCTION button to
advance the display to the next function — Audible Water Alarm
Disable and Water Alarm Delay Time for “A” Sensors, Code —A.

Y. Audible Water Alarm Disable (OPTIONAL), Sensor Type Selection
(MANDATORY) and Water Alarm Delay Time for “A” Sensors (OPTIONAL)

Three setup functions are available in this display.
The Audible Water Alarm Disable feature is not active in this system.

The Sensor Type Selection function is used with switch-type liquid sensors
and lets you select NO or NC as the normal (non-alarm) condition.

--.l NWNTD. Th ~n gugts

lli? INU LY 1€ SySteimt

The Water Alarm Delay Time

e Yy
vpen sensor.

feature is not active in this system.

1 | I
1. LIer

—A.
a. The first digit of the display (Sensor Type Selection) (N HH.H) for
sensor #1A will be flashing.

b. Depress the INCREMENT button to select the desired condition:
0 = (Inactive)
1 = (Inactive)
2 = Switch-Type Sensor Normally Open
3 = Switch-Type Sensor Normally Closed

el .1 NOTE: The system reacts to the presence of any liquid with a fuel
g ajarm.

c. Once the Sensor Type Selection for all sensors has been set for the “A”
sensors, depress the FUNCTION button to advance the display to the
next function — Audible Water Alarm Disable, Sensor Type Selection
and Water Alarm Delay Time for “B” Sensors, Code —B.

Z. Audible Water Alarm Disable (OPTIONAL), Sensor ’I‘ype Selection

(MANDATORY) and Water Alarm Delay Time (OPTIONAL) f
Sensors

Sensor Type Selection can be set for the “B” sensors in the system.

1. Enter th

(4

Po st 200N 0T STCHSULS

Sensor 'Pynn Selection for “B” sensors, Code —B.
a. Repeat the procedures outlined for the “A” sensors.

b. Once these values have been set for the “B” sensors, depress the
FUNCTION button to advance the display to the next function —
Relay #1 Sensor Alarm Function, Code —C.
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External Input Alarm
Enable Display
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Delay Time (Inactive)
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r Alarm Disable (Veeder-Root
Sensors)
0 = (Inactive)
= (Inactive)
Sensor Type Selection

r AssAdilla Woe
2 = Switch- -Type } Nnv‘mn]lv Onen
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L 3 = Switch-Type Normally Closed

Water Audible
Delay Time (Inactive)

[~ Audible Water Alarm Disable (Veeder-Root
Sensors)
0 = (Inactive)
0 = (Inactive)
1 = (Inactive)

1
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Sensor Type Selection
2 = Switch-Type Normally Open
3 = Switch-Type Normally Closed
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AA. Relay #1 Sensor Alarm Function (OPTIONAL)

This feature allows you to assign the fuel leak, water leak or sensor out

A ala andite iq
alarms to internal alarm relay #1. When an assigned alarm conditon is

detected by a sensor, the alarm relay will be triggered.
i. Assign Sensor Alarm Functions for Reiay #1, Code —C.
.s.1 NOTE: If no values are set, the system will default to 000000 (disabled).
0
a. The first digit of the display (NNNNNN) will be flashing.

a MT AT . Y

A NULES uxuy the first three mgltb of the ulbpldy are used. The remammg
lﬂ three are inactive and reserved for future use.

b. Depress the INCREMENT button to select the desired status (1 =
assigned, 0 = disabled) for the fuel leak alarm.

¢. Depress the CURSOR hutton to activat

CURSOR bu the second digi

vate
using the INCREMENT button, select the status for the water leak
alarm.

d. Depress the CURSOR button again and select the status for the

sensor out alarm

e. Once the status for each alarm has been set, depress the

FUNCTION button to advance the dispiay to the next function —
Relay #2 Sensor Alarm Function, Code —AB.

AB. Relay #2 Sensor Alarm Function (OPTIONAL)

This feature allows you to assign the fuel leak, water leak or sensor out
alarms to internal alarm relay #2. When an assigned alarm conditon is
detected by a sensor, the alarm relay will be triggered.

—

Assign Sensor Alarm Functions for Relay #2 Code — AB

U —ani.

a. Repeat the procedures outlined for Relay #1.

SETUP PROCEDURES ARE COMPLETE. ALL DESIRED SYSTEM AND
TANK PARAMETERS SHOULD HAVE BEEN ESTABLISHED. TURN THE
OPERATING MODE KEYSWITCH TO “NORMAL”.

Setup Procedures Are Complete

At this point, all “system” and “tank” parameters should have been
entered.

[
[0 9]

|nnnnnu _
ol L c
%__I
| I | L Reserved
l Sensor Out
Water

' Fuel

Relay #1 Sensor Alarm Function Dispiay

I ]
| | ' t Reserved

Sensor Out
| ¢ Water
Fuel

Relay #2 Sensor Alarm Function Display
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AC. Extern Enter Station Header (OPTIONAL)

Afour-line custom station header may be entered into the TLS system via
the RS-232 port using an external keyboard. This header will appear on
Inventory Status, Leak Detect, and Automatic Delivery Reports each time
they are printed.

Each line of the header may contain up to 20 characters, and the header
typically includes information such as station name, address and
telephone.

"-| NOTE: The TLS-250i has factory-set conditions that must be matched

hv the kevhoard device. Thev are:

1N XeyDoarQg Qevice, 1 ey are:

Baud Rate .......... 300
Paritvy QOdd

TAIILY v e v s e n i wval

Security Code .. Disabled

[E—y

Connect a Keyboard Device.

a. Connect an RS-232 null cable (not a straight-through cable) from
the keyboard device to the front RS-232 plug on the underside of
the TLS-2501 monitor.

b. Set the baud rate of the keyboard to match TLS (factory set at 300
baud).

¢. Set the terminal for 10 bit character transmission: 1 start bit; 7
data bits; 1 odd parity bit; 1 stop bit.

2. Enter Station Header.
a. Using the keyboard, depress “CONTROL A”.

o

&l
>
3

-

c. Enter the first line of header. (All 20 characters must be filled.
Blanks MUST be filled using space bar.) The TLS-250i will echo
back the setup command after the 20th header line character.

d. Depress “CONTROL A"

f. Enter the second line of header (all spaces must be filled).

g. Depress “CONTROL A”.

7 header.

u
o
=
T
=t
=
=
-
o
—
=
=
[¢°}
=
e

h. Enter code 7 3 3 to access
i. Enter the third line of header (all spaces must be filled).
J- Depress “CONTROL A”.

k. Enter code 7 3 4 to access the fourth line of header.

. Enter the fourth line of header (all spaces must be filled).

NOTICE: THE OWNER OF THIS PRODUCT SHOULD RE-
MOVE THE FRONT PANEL KEY TO PREVENT MISUSE OF
THE PRODUCT. UNAUTHORIZED CHANGES IN THE SETUP
PARAMETERS COULD RESULT IN INACCURATE INVEN-

MADY NNAATTITIINAT AT TIATIMINMTIN AT DAMITATMT AT TIRATIIT I N

TORY CONTROL OR UNDETECTED POTENTIAL ENVIRON-

MENTAL AND HEALTH HAZARDS.

29
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SECTION 5 — OPERATING INSTRUCTIONS

_— il . A AW P

A. Front-Panel Button Functions

. .  INCREMENT / FUNCTION
TLS-250i Systems feature front-mounted pushbuttons that let you review all T—rfc,R—EiE_\ / /UF — :%
inventory information, tank by tank, and call for inventory reports. (7 CURSOR \ /Y TANK |

| e [ ['N
These buttons are also used to enter or change system and tank setup [ml‘*” ‘,I'j,l‘Jl\L JLJI
parameters and reset audible sensor alarms as required (refer to L LEAK ALERT RESET \ I;HNT —
Section 4).

The following is a brief description of each button’s function.

NOTE: The LEAK ALERT RESET button is a multi-purposc button

| T
% whose functions change depending on keyswitch position and display
information.

CURSOR — (Setup mode only) Depress CURSOR button to select digit to
be changed. Digit will flash,

INCREMENT — (Setup mode only) Used to select desired value for a

displayed digit.

LEAK ALERT RESET — NORMAL MODE — Depress once to shut off
and reset audible alarm (will not shut off alarm LEDs) except when
displaying the Leak Rate function. When audible alarm is inactive,
depress once to test LEDs and audible alarm, except when displaying the
Leak Rate function. When Leak Rate shown on display, depress twice to
start leak detect test for all tanks. Or, depress once, then select tank # and
depress again for single tank test. SETUP MODE —When on the —A or
—B setup codes, depress to reset sensor configuration. DIAG MODE

SIS0 conligurallor

—Press to set the system in Sensor Checkout Mode.

fopra Nt s cob

inventory, setup and diagnostic information. First
select the desired information using the keyswitch, FUNCTION and
TANK buttons.

FUNCTION — Depress FUNCTION button to advance display to next

fullL LI,

DPDINT

Tlgad t
L EOAlv L votlu

Lo print

TANK — Used to select tank or sensor for which information is to be
entered, displayed or printed (except during Auto-Transmit Message
mode setup where the TANK button is used to select message type).

B. Alarm Cause Indicator Functions

The TLS-250i has on its front panel eleven Alarm Cause LED indicators ALARMGALSE ™

that will flash when an alarm condition is detected. Three of the LEDs — D ®FuEL '-?“.“ QWATEP‘I:E""K eSE"'sofoT ]
. 1 3 5 7

Fuel Leak, Water Leak and Sensor Out — indicate the type of alarm (@2 (@ [@e [@s ]

condition sensed. The LEDs labeled 1-8 will show which sensor in the
system has detected the condition.

In addition. an audible

a
158 aQAoNn , adl AUQIDIC d

is detected.

[ r= NOTE: The audible alarm for water as an option is not active in this
system.

The audible alarm can be reset immediately using the Leak Alert Reset
button. However, the LED Alarm Cause indicators and LCD Annunciators
cannot be reset until the alarm condition has been corrected and the
Operating Mode keyswitch turned to the Alarm Reset position and back

rmal
to Normal.

%)
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NORMAL SETUP
|/

ALARM RESET@DIAG.

NOTICE: THE OWNER OF THIS PRODUCT SHOULD REMOVE
THE FRONT PANEL KEY TO PREVENT MISUSE OF THE
PRODUCT. UNAUTHORIZED CHANGES IN THE SETUP
PARAMETERS COULD RESULT IN INACCURATE INVEN-

MADY NARTDNAT AN TTATIMTVININAVIITY DATTIAT/TY A T TIATIITIR R

1URY CONRUL OR UNDETECTED PFOTENTIAL ENVIRON-

MENTAL AND HEALTH HAZARDS.

System Start-Up and Operating Instructions TLS-250i and TLS-250i Plus!
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C. Operating
The TLS-2501 Operating Mode keyswitch is a management feature that
aliows selection of the system operating modes — Normal, Setup,
Diagnostic and Alarm Reset. It also limits access to the Setup, Diagnostic

and Alarm Resgset modes so that only authorized personnel

an antoar nar
HAlall culliUNLCG polisnncr Cail Chuetr OF

change system, sensor and tank parameters.

n[esel GEeS 50 viial ©

There are four positions on the switch. The following is a brief description
of their functions.

NORMAL — For daily system operation. Displays inventory and sensor

gt aty ayma

v £ +3 “ras amatic an nragrammed onerating
OD(LDMO llllUlllIuLlUll’

2 A A
LUdeCD autUlllahl\, alia rogrdaiiimca Oopcr a.uu
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reports, monitors limit values for alarm conditions.

Normal display functions include:

UNITS
FUNCTION
TLS-250i TLS-250i Metric
Time of Day Hours/Minutes Hours/Minutes
Fuel Volume Gallons Liters
Temperature-
Compensated Volume| Gallons Liters
Fuel Height Inches/Hundredths Millimeters/Tenths
Water Height Inches/Tenths Millimeters/Tenths
Fuel Temperature Degrees F/Tenths Degrees C/Tenths
Delivery Volume Gallons Liters
(Last delivery
to tank)
Leak Rate Gallons per hour/ Liters per hour/
Hundredths Hundredths
“A” Sensor Status Status Indicator for Each Alarm Cause
0=0FF, 1=0N
“B” Sensor Status Status Indicator for Each Alarm Cause
0= QFF, 1 =0ON

SETUP — Provides access to system, sensor and tank parameters. Used
to enter and change setup values. The keyswitch limits the setup mode to
authorized personnel.

See Section 4. for System Setup procedures.

T A MRTOROITNE

DIAGNOSTIC — The Diagnostic function provides a means of accessing
certain information regarding system identification, capacitance values,

and calibration information. It also permits printing of the Alarm History

Report.

ed to reset LCD indicator and flashing alarm cause
and o erﬁll alarms have been triggered. Will also

NOTE: When an alarm condition is eliminated (i.e., excessive water has
Uyl been removed from inside the tank), the alarm will reset itself
automatically.

IMPORTANT: The Alarm Reset will shut off the flashing LEDs only after the
cause of the alarm indication had been corrected and the sensor
detects no other alarm condition.
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1. To display inventory and sensor status information:

. With the Operating Mode keyswitch in the NORMAL mode, depress
the FUNCTION button to select the desired display function (ie.,

Fuel \_/nhlmg, Water Height Sengor Qtat: PUDREN

oum 4Lel nelgny, Sensor status, et ).

¢

b. Depress the TANK button to select the desired tank or sensor for
which the information is to be displaved

v ARAIRNALI0ON 5 L0 DO LiSPIayea.

2. To print inventory information:
a. With Operating Mode keyswitch in the NORMAL mode, depress the
PRINT button. An inventory report will be printed for all tanks in
the system.

3. To print delivery information:

a. With Operating Mode keyswitch in the NORMAL position, depress
the FUNCTION button until “Gallons Delivered” appears on the
display.

b. Depress the PRINT button. The latest inventory increase report
for the display specified tank will be printed.

4. To print a complete Leak Test Results Report:

The automatic Leak Test Results Report generated at the end of a leak test
period shows only PASS, FAIL, INVALID or SHORT result indications for each

tank tested. A complete report showing the hour-by-hour cumulative change

and the final leak rate by tank can be printed by following these instructions.

.1 NOTE: TLS-250i Plus! Systems equipped with 0.1 GPH Capacitance or
"ﬂ Magnetostrictive probes have the ability to provide either 0.1 GPH or
0.2 GPH Leak Test Results Reports. This choice was made during the
test setup process. If a 0.1 GPH Leak Report Type was selected, the

small “c” annunciator will appear in the Leak Rate display. If 2 0.2 GPH
report was selected, the

“on

¢” annunciator will not appear.

The Leak Report Type (0.1 GPH or 0.2 GPH) can be ch

anged and the
respective results printed as long as the test duration was sufficient to
provide valid results for the alternate test report,

a. With the Operating Mode keyswitch in the NORMAL position, press
the FUNCTION button until the “Leak Rate” display appears.

b. Check the Leak Report Type annunciator (“c” for 0.1 GPH report, no

annunciator for 0.2 GPH report) to be sure the desired report type is
correct.

c. To change the report type, press the INCREMENT button to turn the
“c” annunciator on or off.

d. Press the PRINT button. A complete report of the last leak test results
will be printed.

5. To print sensor status information:

a. With the Operating Mode keyswitch in the NORMAL mode, depress

the FUNCTION button until the “A” annunciator appears in the
display.

b. Depress the PRINT button. A sensor status report will be printed
for all sensors in the system.

6. To print “System” Setup Information:

There are two reports showing system setup parameters not related
to individual tanks.

a. The first report shows all system setup parameters except the
auto-transmit parameters. To print this report:

1. Turn the Operating Mode keyswitch to SETUP position.

2. Using the FUNCTION button, select the function code for any
system setup parameter (except auto-transmit parameters).

3. Depress the PRINT button. All setup parameters shown on the
report will be printed.
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b. The second report shows the auto-transmit parameters. To print
this report:

1. Turn the Operating Mode keyswitch to SETUP position.

2. Using the FUNCTION button, select the function code for any
auto-transmit parameter.

3. Depress the PRINT button. All auto-transmit setup parameters
will be printed.

7. To print “Sensor” Setup Information:
a. Turn the Operating Mode keyswitch to SETUP position.

h. Using the FUNCTION bhutton, advance the display to function -A
or -B.

¢. Depress the TANK button to select the desired sensor.

d. Depress the PRINT button. All setup information for the sensor
location indicated by the tank number in the display will be
printed.

e. Depressthe TANK button to select other sensors in the system and
use the PRINT button to obtain reports.

8. To print “Tank” Setup Information:

TANK SETUP INFORMATION IS PRINTED ONLY FOR THE TANK
NUMBER SHOWN IN THE DISPLAY.

a. Turn the Operating Mode keyswitch to SETUP position.
b. Depress the FUNCTION button to advance display to any tank

setup function.
c. Depress the TANK button to select the desired tank.

d. Depress the PRINT button. A report showing all tank setup
information for the desired tank will be printed.

=

e. Depress the TANK button to select other tanks in the system and
use the PRINT button to request printed reports.

9. To print Tank Alarm History Report:

.1 NOTE: The tank alarm history report is an operational report rather
b than diagnostic. It is included in the Diagnostic Mode for security
== reasons.

a. Turn the Operating Mode keyswitch to “DIAG” (diagnostic)
position.

b. Depress the FUNCTION button to advance the display to Tank
Alarm History Report (Code 8). The display will show dashes

c. Depress the TANK button to select the desired tank.

d. Depress the PRINT button. A report showing the dates and times
ofthelast three occurrences of each type of alarm for this tank will
be printed.

e. Depress the TANK button to select other tanks in the system and
use the PRINT button to request printed reports.

10. To Print Sensor Aiarm History Report:

t NOTE: The Sensor Alarm History Report is an op

4
"v? rather than diagnostic. It is ncluded in the Diagnostic Mode for secur-
ity reasons.

a. Turn the Operating Mode keyswitch to “DIAG” (diagnostic)
position.

b. Depress the FUNCTION button to advance the display to Sensor
Alarm History Report (Code 8A). The display will show dashes

c. Depress the PRINT button. A report showing the dates and times
of the last three occurrences of each type of sensor alarm for all
sensors will be printed.

Leak Sensor With In-Tank Leak Detectl(r
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nk Leak Detect Operating Procedures
Before starting a test, see Section 6. —

1. To Start Leak Detect — All Tanks:
a. Turn kevswitch to NORMAL

n.
4. 11U LYSWILC " ixis p)

b. Depress the FUNCTION button until the Leak Rate display is
showing,

¢. Depressthe LEAK ALERT RESET button twice. The first time will
bring all dashes (------ Ytothe display, the second will start the Leak
Detect Test.

t start a L
Dlspensmg fuel during
sudden loss of inventory by th

Automatic Leak Alert will be activated.

. m
1

est while the station is in operation.

t
Detect Test will be interpreted as a
TLS-250i, and its Theft Indication and

UL, allQg anCiv ilaalauiili anG

ak Detec
a Lea
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NOTE: Amanually entered leak detect test will override automatic leak
detect start and stop times. A full-system test will run for 13 hours in

systems of five or more tanks and 24 hours in systems of four or less

tanks, and shut off automatically if no command from the operator is
received to terminate the test. After the test, automatic start and stop
times will again control the leak detect function.

To Start Leak Detect — Single Tank:

a. Turn keyswitch to NORMAL position.

b. Depress the FUNCTION button until the Leak Rate display is

showing.
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. advance the tank digit

e. Depress the LEA

the leak detect test
NOTE: Amanually entered leak detect test will override automatic leak
detect start and stop times. A single-tank will run for 97 hours and shut
off automatically if no command from the operator is received to
terminate the test. After the test, automatic start and stop times will
again control the leak detect function.

3. To Stop Leak Detect, depress the FUNCTION button until the Leak
Rate display is showing and depress the LEAK ALERT RESET
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F. Alarm Type Recognition

There are two types of alarm indications in a TLS-250i. The first is based on
programmed alarm limits sensed by an in-tank inventory and leak test probe.
These alarms are indicated by a flashing dispiay and/or annunciators in the
display and an alarm report printout (in systems equipped with a printer).

The other is based on alarm conditions detected by an interstitial or piping
sump sensor and indicated by an audible alarm, flashing alarm cause LEDs, a
flashing “A” or “B” annunciator, a flashing “Leak Detect” display annunciator
in the case of liquid alarms, and an alarm report printout (in systems

. . . N
equipped with a printer).

In addition, an external monitoring device wired to the TLS-250i can trigger
an External Input Alarm indication.

Any alarm condition can be programmed to activate one or both of the e
TLS-250i’s internal alarm relays to trigger external alarms.
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1. Alarm Indications and Causes
ALARM INDICATIONS CAUSE

INVENTORY AND IN-TANK LEAK DETECT PROBE LIMIT ALARMS

Cumulativé product loss during

“Low Limit” annunciator
Low Limit Alarm printout

Leak Flashing display
“Leak Detect” annunciator leak test has exceeded the
Leak Alarm printout programmed Leak Limit at the
end of any hour in the test
period.
Theft Flashing display Cumulative product loss during a
Theft Alarm printout leak test has exceeded the
programmed Theft Limit at any
time in the test period
Overfill Flashing display Fuel volume in a tank has
Overfill Alarm printout exceeded the programmed
Overfill Limit during a bulk
delivery. This alarm will be
triggered only if the inventory
increase is sufficient to activate
the Automatic Inventory Increase
Report feature.
Low Limit Flashing display The volume in a tank has

dropped below the programmed
Low Level Limit.

Tow Timit
L4UVY LaLtiin

(Magnetostrictive Probes only)

F}aauuls umylay

“Low Limit” annunciator
“Diag” annunciator

Low Limit Alarm printout

L $ 1 AU DR YN

llltf I‘ uel d.lld yater noais on a
Magnetostrictive Probe are less
than eight inches apart, Until a
sufficient amount of fuel is added
to the tank to eliminate this
condition, inventory, inventory
increase and leak test reports for
the affected tank are considered
invalid.

High Water

Flashing display
“Water” annunciator
High Water Alarm printout

Water collected in the bottom of
a tank has exceeded the
programmed High Water Limit.

LIQUID SENSOR ALARMS

Liquid Leak

Flashing Fuel Leak LED
Flashing Sensor Location LED
Flashing “A” or “B” annunciator
“Leak Detect” annunciator

Audible alarm
Fuel Alarm printout

A liquid sensor located in a tank
annulus or piping sump has
detected the presence of a liquid.

Sensor Out

Flashing Sensor Out LED

F‘lnch\na Sensor Location LED

Flashmg “A” or “B” annunciator
Audible alarm
Sensor Out printout

The system has detected a

H nar Failad gcangar in
disconnected or failed sensor in

the system.

External Input

External Input ON or OFF
printout

An external monitoring device
wired to the TLS-250 has turned
on or off.
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Alarm Operation and Reset

—

Inventory Probe Alarm Limits.

A flashing display indicates an alarm limit condition. When an alarm
limit is reached, the related annunciator on the display starts flashing
to indicate the type of alarm. If the system has a printer, a printout
will also occur.

a. To find which tank has an alarm limit condition:

1. Depress the TANK button to advance the display through the
tank numbers until a flashing number is shown. This indicates
that this tank has an alarm condition.

vent that has triggered the alarm:
UNCTION button to advance the display through

"ljm

s

nthe entire display shown is flashing, the quantity shown is

ad tha ala
amount that has trig iggerea the alarm.

The Overfill and Theft Indicators will not cause a display annunciator
to f!asb

When the Overfill Limit is exceeded, a printout shows the type of

alarm, time and date it occurs. ”nurnvar when the affected tank is

dlsplayed the tank number will flash. In addltlon when the gallons of
fuel is displayed, the tank number AND gallons quantlty will flash.

When the Theft Indicator is triggered, the display is not affected. A
printout will occur showing the type of alarm, the date and time.
To reset the flashing display and alarm relays, turn the mode
keyswitch to the ALARM RESET position then back to the NORMAL
position.

If the hlgh water or low 1nvent0ry alarm condition still exists, the
display will continue to flash.

2 Leak Sensor Alarms.

Flashing Alarm Cause LEDs and a beeping audible alarm indicate an
alarm condition detected by a leak sensor and, if programmed, an input
from an external monitoring device such as a line leak detector. For
liquid alarm conditions, a “Leak Detect” display annunciator will flash.
An “A” or “B” display annunciator will also flash to distinguish between A
and B sensors.
a. To reset the beeping audibie aiarm:

1. Depress the LEAK ALERT RESET button. (This will not reset

any visual alarm indications.)

b. To reset the alarm relays (if triggered):

1. Turn the Operating Mode keyswitch to the ALARM RESET
position and back to NORMAL.

¢. To reset the flashing Alarm Cause LEDs and LCD annunciators:
1. Correct the cause of the alarm condition.
IMPORTANT: Do not excavate tanks or take any other remedial action based
solely on TLS-250i Leak Alarm indications. The TLS-250i is not a preci-

sion leak test device. Call for a “precision” test to confirm a suspected
leak!

a. Liquid Leak: Confirm the type of liquid that has caused the alarm.
Correct the cause and re-install the sensor. (See the TLS-250i and
TLS-250i Plus!“Site Preparation and Installation Instructions,” Man-
ual No. 576013-577, for installation procedures.)

b. Sensor Out: Correct the sensor problem or replace the defective
sensor (see TLS-250i and TLS-250i Plus!/ Eight-Tank System “Site
Preparation and Installation Instructions,” Manual No. 576013-577,
for installation procedures).
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2. Place the system in Sensor Checkout Mode.

a. Set the Operating Mode keyswitch to the “DIAG.” (diag-
nostic) position.

b. Depress the LEAK ALERT RESET button. The DIAG
annunciator in the LCD will begin to flash.

3. Turn the Operating Mode keyswitch to the ALARM RESET
position and back to “NORMAL.”

4. Exit the Sensor Checkout Mode.
a. Set the Operating Mode keyswitch to the “DIAG.” position.
b. Depress the LEAK ALERT RESET button.

¢. Return the Operating Mode keyswitch to the “NORMAL”
position.

When a sensor location is removed from the system or moved to
another channel, the Sensor Out LED and Sensor Location LED will
flash since the TLS-250i expects to see asensor on that channel. Only
after resetting the Sensor Out condition will the LEDs turn off.

d. To reset Leak Sensor LEDs after a sensor has been removed from
the system or moved to another channel:

1. Place the system in Sensor Checkout Mode.
a. Set the Operating Mode keyswitch to the “DIAG.” (diag-
nostic) position.
b. Depress the LEAK ALERT RESET button. The DIAG
annunciator in the LCD will begin to flash.
. Turn the Operating Mode keyswitch to the SETUP position.
. Depress the FUNCTION button to access function code -A or -B.
. Depress the LEAK ALERT RESET button.
. Return the Operating Mode keyswitch to the “DIAG.” position.
). Depress the LEAK ALERT RESET button to exit the Checkout

Mode (the DIAG annunciator in the LCD will stop flashing).

7. Return the Operating Mode keyswitch to the "NORMAL”
position,

A~ W N

S

H. Changing Printer Paper Roll

TLS-2501 uses a 2-1/2 inch thermal paper. To order from Veeder-Root,
specify: P/N 576008-424, TLS-250i Printer Paper.

1. Lift paper roll cover and remove empty core.
2. Switch roll shaft to new roll and insert the new roll into the printer.
3. Snap the ends of the roil shaft into the slots.

4. Feed the end of the paper downward into the rollers. Depress the
PAPER FEED button to advance the paper through the rollers and
into the print position.
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IMPORTANT
LEAK DETECT TESTS

IMPORTANT! EVEN SMALL LEAKS CAN CAUSE SEVERE ENVIRONMENTAL DAMAGE!

Your leak detection program must be planned to comply with local, state and Federal regulations governing
underground storage tanks. All inventory and leak test records provided by the TLS system should be saved
as part of a conscientious regulatory compliance program.,

The TLS-250i, TLS-250i Metric, TLS-250i Emergency Generator Version and TLS-250i Plus! Eight-Tank
Systerns, when equipped with Series 7842 0.2 GPH Capacitance probes, are classified as Automatic Tank
Gauging Systems and have been third-party tested by Midwest Research Institute, The results of that testing
showed that these systems are capable of detecting a 0.20 gallon per hour leak with a 99% probability of
detection [P(D)] and a 1% probability of false alarm [P(FA)]. Therefore, these systems meet the Federal
performance standards established by the U.S. E.P.A. (0.20 gallons per hour at [P(D)] of 95% and [P(FA)] of

5%) and the Federal performance standard of measuring water in the bottom of a tank to the nearest %sinch.

The TLS-250i Plus! Eight-Tank System, when equipped with Series 8472 0.1 GPH Capacitance and/or Series
8473 0.1 GPH Magnetostrictive probes, qualifies as a Volumetric Tank Tightness Testing Method and has been
third-party tested by Midwest Research Institute. The results of this testing showed that the system was
capable of detecting a 0.10 gallon per hour leak with a 99% probability of detection [P(D)] and a 1%
probability of false alarm [P(FA)]. Therefore, these systems meet the Federal performance standards
established by the U.S. EP.A. (0.10 gallons per hour at [P(D)] of 95% and [P(FA)] of 5%).

IMPORTANT: Information provided by TLS-250i Systems should be used as partofa conscientious inventory
control and regulatory compliance program. If routine inventory reconciliation reveals a loss of
product, use the Leak Detect feature to provide a more accurate indication of product loss. Regular
leak tests must be conducted in accordance with all local, state and Federal regulations. All inventory
reconciliation records and leak test reports should, as required, be saved as documentation of
compliance with local, state and Federal UST regulations.

Do not excavate tanks or take other remedial action based solely on TLS-250i Inventory or Leak Test
Reports! ALWAYS CONFIRM A SUSPECTED LEAK USING AN ALTERNATIVE TEST METHOD OR

Y, MO IFATT Y T
INSPECTION TECHNIQUE.

THE TLS-250i WILL FUNCTION ACCURATELY WITH ONLY CERTAIN
APPROVED FLUIDS. See Section 4.P. of this manual for the list of approved
fluids.

A. Inventory Control

Good inventory control practices are the first line of defense against the
problems that can be caused by leaking underground tanks. TLS-250i Sys-
tems can, through their inventory reports, provide the required information
for stored products to help an operator accurately prepare inventory control
records. The American Petroleum Institute publication, “Recommended
Practice for Bulk Liquid Stock Control at Retail Outlets,” provides guidance to
operators of underground tanks on the requirements for maintaining control
of inventories.
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The leak detect function can be started and run during a period when no
dispensing from or deliveries to the tank are taking place. The LEAK ALERT
RESET button on the system console is used to start the test by depressing

the button twice. Leak detect tests may also be started and stopped using
automatic start and stop times (see Section 4.B.).

Immediately after the leak test is started, the system will print a full inventory

qt nhanlo Afénanl.
report. In addition, the TLS will perform a series of pre-test checks of tank

and equipment conditions to be sure they are suitable for a leak test at that
tim

e.
|" NOTE FOR EMERGENCY GENERATOR VERSIONS: At the begin-
¥ ]

ha mrintad 1L o

'“ {»‘ atact an invantars ranand e

1alesy, an uwcuuuly repor t will be pr inted. Ifthe gener ator derLb
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' the TLS stops the leak test, prints and stores in memory a “Generator
Start” message with the date and time. When the generator shuts off, a
“Generator Stop” message with date and time is printed and stored.
Fifteen minutes after generator shuts off, a new inventory report is
printed and the leak test is started again. Leak Test Reports are not
printed automatically. They must be requested using the front panel

buttons or via the RS-232 communications port.

C. Recommended Minimum In-Tank Leak Test Times

To ensure accurate leak test results, the following test length guidelines
should be adhered to.

EIGHT-TANK TEST PROBE TYPE MINIMUM
SYSTEM TYPE TEST TIME
TLS-250i 0.2 GPH 0.2 Capacitance 5 Hours
TLS-250i Metric
TLS-250i Em. Gen. Version
TLS-250i Plus!
TLS-250i Plus! 0.2 GPH 0.1 Capacitance 2 Hours
0.1 Magnetostrictive
TLS-250i Plus! 0.1 GPH 0.1 Capacitance 3 Hours
0.1 Magnetostrictive
Following the inventory report, the system will print out, t nkbytank, the
tank number, product label and any pre-test conditions in the tank that

may affect test results. These conditions are:

— Probe segments out of range
— Deliven Y mix errors

— Temperature out of range
— Recent delivery

— Tank level low
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System Start-Up and Operating Instructions TLS-250i and TLS-250i Plus!
- R | nve--terv Monitor and Interstitial Leak Sensor With In-Tank Leak Detection
During the leak detect test, the TLS again looks for tank and equipment [ N e
conditions that could invalidate or cause a false FAILURE reading. These
conditions are: STOF LEAK MONITOR
— Test mix error -
— Segment out of range JUN ) ‘_4 y 1991
— Delivery mix error &:00 AM
— Temperature change error .
—- Last hour error LEAK MONITOR REFORT
— First hour error
— Temperature out of range TEST’_‘STAE«'I TIME
— Recent delivery JUN Sy 1991
— Tank level low 11:00 FM
At the end of the test, which may be concluded by either depressing the leak DURATION = 7 HOURS
detect button twice or by an automatic stop time, the system will produce a a0
report which will indicate one of four conditions for each tank: GAL?HF‘
PASSED — Volume change (if any) was less than 0.2 gallons per hour TANE TEST
ST 1 INVALID
FAILED — Volume change was greater than +/—0.2 gallons per hour o FASSED
and all test conditions were acceptable. ] FAILED
INVALID — One or more test conditions was outside acceptable 4 PASSED
parameters and the volume change was greater than +/—0.2 gallons
per hour. The tank number, product label and unacceptable con-
ditions(s) will be printed after the leak rate report. Rt

SHORT — Test duration was too short to yield valid test results.

The report will then show, by tank, any conditions that occurred during the

v ld g

test which may have affected the test results.

oS Wil gy nave Ll i

To print a complete Leak Test Results Report, see Section 7.B.

.1 NOTE: If the TLS is used MANIFCLDED TANEK RESUL
!_l.i] with manifolded tanks, ‘
™ the final leak rates for the ' TANE  GAL/HE

manifolded tanks will be S 0. 06

reported separately and & -0,005

summed algebraically.

INR 4 r'\"r

MANIFOLDED TOTaL 0,01
TANE 1
FEEMIUM UNLEADED

SEG 1 TEST MIX ERR
SEG = TEST MIX ERR

SEG 1 DLVY MIX ERR

SEG 2 DLVY MIX ERR
TEMF CHANGE ERROR
RECENT DEL.IVERY

TEST ENDING TIME:
JUN 4, 1991
&:00 AM

e it S WIS G P, e ]

e
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Inventory Monitor and Interstitial Leak Sensor With In-Tank Leak Detection =3

D. Interstitial and Piping Sump Leak Sensing

The TLS-250i Leak Sensors monitor the annular space and piping sumps in
double-wall tanks for the presence of a liquid. Up to eight sensors may be

LUllllCLLb‘u to a blllgle Coinsoie.

The front panel LEDs and audible alarm will indicate a “Sensor Out” condition
if a sensor fails or is disconnected.

When a liquid or Sensor Out condition is detected, an audible alarm and
flashing alarm-cause LED indicators are triggered. The flashing LEDs indi-
cate the type of alarm — liquid or Sensor Out — and identify which sensor in
the system has detected the condition.

A Sensor Alarm printout will occur (i

printer) showing the sensor location,
occurrence.

n sys
alar

The audible alarm can be reset immediately using the LEAK ALERT RESET

huattnn Ha +tha flachi TETY Aln Mo ndia nAd Aignlax
vuLLullt. llUWCVCl, l;llC ua.ouuis LiLI) Alarin vause lllulLabUlB ana ulbpld.y

annunciators cannot be reset until the alarm condition has been corrected
and the Operating mode keyswitch turned to the ALARM RESET position and
_back to NORMAL.

if a secondary condition exists after the cause of the primary indication has
been corrected, the alarm indicators for that condition will be triggered.
1. Alarm Causes.

Two types of alarm causes can be detected by the system

Liquid Leak — Liquid has been detected by the sensor in the annular
space or piping sump. The “Fuel Leak” LED wiil flash.

Sensor Out — The system has detected an open sensor circuit indicating
a failed or disconnected sensor.

o
>
2
x}
3
P

=3
£

The rate at which the LEDs flash and the audible alarm beeps varies
according to the type of alarm. A liquid leak indication will cause the
rapid flash and beep. A sensor out indication will be slower.

3. Alarm Indication Priorities.

indicatinng ava nriaritioad tha TTQ OEM acnnnwding Pt

A}dllll Iaicalions are PllUllblLCu U.)’ blIC LLao~ auul a\,\,uxuuls LU LllUu
degree of severity. If more than one alarm condition is detected by a
single sensor, the more serious condition will supersede all others. The
order of alarm priority is: 1) Liquid Leak, 2) Sensor Out.

p AN AN A L L e T

——- SENSOF ALARM ——-

SENSOE 4A
FUEL DETECT

JUN 16, 1931
7:18 PM

B W il e W oo o By % 3% PRSNGSR S B



System Start-Up and Operating Ins truct1 s TLS-250i and TLS-250i Plus!
3 itia :

n-Tank Leak Detection

W
A. General Veeder —-REoot

125 Powder Forest Dr
Simsbury 0T 08070
C203) &51-2700

TLS-250i provides printed reports on inventory status and bulk deliveries
that can help speed shift changes and aid in detecting inventory losses.
The TLS also features reports and indicators that add extra security to
your fueling operation. INVENTORY REFORT
The following is a brief description of these reports. JUN 3, 19391

11200 FM

B. Report Descriptions

1. Inventory Status Report. TANE 1
FEEMIUM UNLEADED
The Inventory Status Report can be printed by depressing the PRINT a7 SALS SROSS
button while the system is in the NORMAL mode and the LCD is 271 GALS NET
showing time, fuel height, gallons of water or temperature. The 5239 GBALS ULLAGE
printout provides complete information on all tanks and includes dE.. 1 INCHES FUEL
station header, date and time, tank number and product, gallons of 0,0 INCHES WATER
fuel, ullage, inches of fuel, inches of water, and temperature of fuel. €1.9 DEGREES F
This report may also be printed automatically, three times a day, TANKE =
using the programmable Auto-Print Time feature. f;fgl;al_ZF UNLEADED
2100 GALS GROSS

2091 HALS NET
7900  GALS ULLAGE

25.25  INCHES FUEL
0.0 INCHES WATER
&6.1 DEGRFEES F

S

: I T e

\ At e T~
2. Sensor Status Report. I >
GTATUS

(
ORI R

NORMAL mode by depressmg the FUNCTION button until the “A”

annunciator appears in the dlcnla\r then donrncmng the PRINT SE-'NSOF' py =y NDE‘MAL
button. The report will show the status of each sensor in the system SENSDE: 4A F_UF—“-'L
and the external input. SENSOR €A NORMAL

SENSOR 8A NORMAL

EXTERMAL INF. STATUS
OFEN
B P S il =g S W o Yoy — PP T B

. AL A, e ey
3. Automatic Inventory Increase Report. "

TaNE 1
The Automatic Inventory Increase Report !S printed within one FREMIUM UNLEADED
minute (unless an Inventory Increase Delay Time has been entered — INVENTORY INCREEASE
see Section 4.J.) of the completion of a bulk delivery to a tank.
Information shown on the report is: station header; tank number and JUN 18, 1991
product label; starting and ending dates; times, volumes and tem- 23: 238 PM
peratures; and net inventory increase. 709  EHALLONS FUEL

96.7 DEGREES F

™A N

MPOR ANT: The Automatic inventory Increase feature measures beginning

d ending volumes to calculate net volume increase. IT DOES NOT JUN 18, 1991
(‘(\MPF‘N‘IQA‘W FOR FUEL DISPENSED DURING EITHER THE D59 FM
BULK DELIVERY OR THE INVENTORY INCREASE DELAY TIME. 5685 GALLONS FUEL
&60.4 DEGREES |

The last Inventory Increase Report can be reprinted by depressing
the PRINT button while the system is in the NORMAL mode and the 4376 NET INCREASE
Delivery Volume FUNCTION is selected.

S s e W e e B e i a4

42



System Start-Up and Operating Instructions TLS-250i and TLS-250i Plus! “
Inventory Monitor and Interstitial Leak Sensor With In-Tank Leak Detection R |

Indicator Reports.

The TLS-250i system has programmable indicator limits that can
warn of sudden losses due to theft, a potential overfill during bulk
delivery, low fuel inventory, and a high water condition in a tank. In

addition, its leak sensors will detect a fuel leak, water leak or sensor
out condltlon

eak sensor alarm is
+L1.

e HP R,

When an indicator limit is exceeded or
sshowin gule ype of indicator

frlﬂ'unrarl an automatic intont aooe
1obY L 1

automatic yl"n nisut oCcu
or alarm, date and time.

a. Theft Indicator detects a rapid drop in inventory during the
shutdown mode.

b. Leak Indieator provides an automatic alert during a leak test if the
cumulative volume loss exceeds the preprogrammed Leak Alarm
Limit.

c¢. Overfill Indicator warns of a potential overspill during bulk

i ;0o t Ir trel
delivery by a tank truck.

&

i 1 i H halaer: svencnd Vs,
d. Low Limit Indicator warns when inventory drops below preset low

limit amounts.

e. High Water Indicator warns when water level exceeds a preset
limit.

f. External Input On warns that an external device, such as a line
leak detector, has alarmed.

g. External Input Off warns that an external device, such as a line
leak detector, has returned to its normal state.

M
——~—=THEFT ALARM-~=--
TANE 1

PREMIUM UNLEADED

-~~~ LEAK ALARM -—=—
TANK 23

DIESEL

L mecpws § iy AN

JUN 4, 1991
2:00 AM

TANK, 2
REGULLAR UNLEADED
JUN 21, 1991

5:38 FM
MW‘J

————————

--LOW LIMIT ALARM--
TANK 2
FEGULAR UNLEADED

JUN 21, 1991
J: 14 AM
b — — PR N

-—HIGH WATER ALARM-—
TANK &
PREMIUM UNL.EADED

JUN 25, 13991

JUN 17, 1991
F: 09 FM
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h. Sensor Alarm shows the sensor number and type of alarm

condition.
——- SENSOR ALARM —~—-
SENSOR  «a
[t BN ¥ und §

JUN 16, 1991
7:18 FM

5. Tank Alarm History Report. A A
The Tank Alarm History Report is an operational report that includes ALARM HISTORY REFORT
thelast three occurrences of each type of indicator for each tank. The ‘ -= EXT. INFUT ON -—-
report shows the date and time of each occurrence fo r each tank

L 4 JUN 17, 1991
The Tank Alarm History Report is included in the Diagnostic mode for I:09 FM
secur lrv reasons. o
jjz2} NOTE FOR EMERGENCY GENERATOR VERSION: The Alarm His- JUN 9, 1931
"-“ tory Report will show “Generator ON” and “Generator OFF” in place of 4:25 FM
“External Input ON” and “External Input OFF”, s
JUN &, 1991
10: 25 AM
—=— EXT. INFUT OFF —-
JUN 17, 1931
9209 FM
. . JUN 3, 1991

6. Sensor Alarm History Report. 4125 EM
The Sensor Alarm History Report includes the dates and times of the -
last three occurrences of each type of sensor alarm for all sensors in JL:IN._ S y 1991
the system. 10:25 AM
The Sensor Alarm History Report is included in the D Diagnostic Mode | e LEAE meeem e

for security reasons.
JUN 4, 19931

' 2100 AM

JUN 1, 1391
3:00 AM
?%?FM ?IéTD?Y_T?TQTT = HIGH WATER ——w—
SENSOR CHANNEL 4 JUN_ =5, 13951
4 & 4 = 2 8 8N N e 8RR SR BN 1:‘:;4 AM
R = A L1 0] S —— —— e QVERF ILL e en
SENSOR 44 JUN 21, 1991
FUEL DETECT 2138 FM
J3T1éeémljjl e LOW LIMIT =
SENSOR 4A JUN 2, 15351
OFEN SENSOF: : 14 AM
MAY 30, 1991 e
11:47 AM || - THEFT e moem
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7. Leak Monitor Report.
The Leak Monitor R uep““ is printed by depressing the PRINT button STOF LEAE MONITOR
while the system is in NORMAL mode. FUNCTION must first be o
set to Leak Rate. JUN 4, 1991
£:00 AM
SEE SECTION 6 — “LEAK DETECTION” FOR COMPLETE INFOR-
MATION ON LEAK DETECT REPORTS. LEAE MONITOR FREFORT
«s.] NOTE FOR EMERGENCY GENERATOR VERSION: As its normal TEOT OTABT T T Me
W mode of operation the Leak Monitor Report Automatic Printout is \}GN ' r;,"" ' Tgll 1 P
disabled. It can be enabled by programming the Leak Report Enable 11: (-);l; ! M -
Setup function. If this Setup Option is programmed, the results of the e
last leak test will be shown. TEST HOURS 1 - €
TNE L TNEZ TNE3 TNES
DEGREES F
£1.9 66.1 55.9 55,4
GALLONS

NOTE: If the TLS is used
with manifolded tanks,
the final leak rates for the
manifolded tanks will be
reported separately and
summed algebraically.

el

—-—

Cyd
-

‘l!'

Pt N A A AN o\ A
MANIFOLDED TANK RESULTS:

TONE  GAL/HR
5 '
€
MANIFOLDED TOTAL ©.01
TANE 1
FREMIUM UNLEADED
SEG 1 TEST MIX ERR
SEE 2 TEST MIX ERE
SEGE 1 DLVY MIX
SEG 2 DLVY MIX
TEMF CHANGE ERROR

FECENT DEL. IVERY

EST ENDING TIME:

[

pys}

] [k
L e 8 §

T
T
GUIN Sy

U
200 AM

W"——M

0.0 0.0 «-0.2 0.0
0.3 0.0 -2.1 0.1
0.7 0.0 —-4,.0 0,1

1.2 0.1 -35.86 0.0
1.9 0.0 ""7 1 0.0
1.8 0.0 -3.3 0.1

DEGREES F

57.0 €5.9 55.6 55.3
TEST HOURS 1 - 6
TNE. S TNE 6
DEGREES F
97.2 S6.4
GHALLONS
0.0 0.0
Q.2 -0.1
0.2 -0.1
0.1 0.0
0.3 ~0.1
0.4 ~0,3
DEGREES F
S57.2 56.4
FINAL. LEAK RATES:
0.0
GAL/HE
TANE  GAL/HRE TEST
1 0.30 INVALID
= 0,00 ASSED
3 -1.55 FAILED
<} .01 PASSED
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8. System Setup Parameters Report. pAMA A AN A A AN AAAAAA AN
There are two reports showing setup parameters not related to
individual tanks. - _ I
CALENDAR CLOCK:
a. The first report shows all system setup parameters except auto- JuL. 4, 1991
transmit parameters. To print this report: 8:31 FM
1. Turn Operating Mode keyswitch to SETUP position. LEAK DETECT START:
2. Using the FUNCTION button, select the function code for any 11:00 FM

o 1 R - ) ] LEAE DETECT STOF:
3. Depress the PRINT button. All setup parameters shown on the 6100 AM

report will be printed.
AUTO FREINT 1:
8:00 AM

AUTO PRINT 2:
4:00 FM

AUTO PRINT 3:
12200 aM
SECURITY CZODE:

RELAY CONFIGURATION:
RLY 1 FLY 2
LEAK ALM YES  YES

HI WATER NO NO
OVERF ILL NO® YES
LO LIMIT NO NO
THEFT ALM YES MO
EXT. INFUT NO NO
SEN FUEL YES YES
SEN QUT NO YES

EXTERNAL INFUT ALARM
DISARLED

SENSDF' - DNF'IL-:UF‘ATI[JN

SENSOF 2A

CIE.'MC}{'\EI 4'_1_\.

Que ] v | fos )

SENSOR 6A
SENSOR 8A
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b. The second report shows auto-transmit parameters. To print this
report:

1. Turn the Operating Mode keyswitch to SETUP postion.

2. Using the FUNCTION button, select the function code for any
auto-transmit parameter.

3. Depress the PRINT button. All auto-transmit setup parameters
will be printed.

Sensor Setup Parameters Report.

The Sensor Setup Parameters Report reveals the status of the water
audible alarm and water alarm delay time for each sensor in the

system.
a. Turn the Operating Mode keyswitch to SETUP position.
b. Using the FUNCTION button, select function code -A.

¢. Depress the PRINT button. The sensor setup parameters for ail
sensors in the system will be printed.

wan DCllBUl VVi

T T
111=-1 4l

Al LM T A RISV T O e A F=ihd
WTO-TRANSMIT FARMS:
MESESAGE ™M RPT

SLEAK##$ DIS DIS
$WATRH##S DIS DIS
SOVFL#HS DIS DIS
$LOLVH#S DIS DIS
STHF TH#S DIS DIS
SDLETHHES DIS DIS

-2 Y N aY N VRFT ™ T M =T
SDLND#H#FS DIS Dis
SEXTNONS DIS DIS
SEXTOFF & DIS DIS

$FUEL - ##% DIS DIS
$OUT ##%$ DIS DIS
$RESEVDS DIS DIS
SRESEVDS$ DIS DIS
$FRESEVD$ DIS DIS

AL 1M ST AT T
(L= !

60 MINUTES

TRANSMIT DELAY TIME:
3 SECONDS

W

W\—W""\/\M‘,

SENSOR SETUF FARMS:

WATER AUDIEBLE ALARM:
SENSOR 1A DISABLED

P ) Jen LW

WATER ALM DELAY TIME
SENSOF 1A 0.5 HRS

e e
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10. Tank Setup Parameters Report.

48

Tank Setup Parameters Report includes all setup information related
to specific tanks. The report is printed by tank and includes: Product
Label and Product Code; High Water Limit; Overfill Limit; Low Volume
Limit; Theft Limit; Thermal Coefficient; Delivery Report Delay Time;
Tank Capacities; Tank Diameter; Tank Tilt Adder; and Manifolded
Tank Configuration.

To print the Tank Setup Parameters report:

a.

b.

jol

. Depres

Turn Operating Mode keyswitch to SETUP position.

Depress the FUNCTION button to select any tank setup parameter
function code.

Depress the TANK button to select the desired tank.

the PRIN'

VEL

3
CT

be printed.

(1]
- ;E

( TANE 1

FPREMIUM UNLEADED

FRODUCT CODE 1

HIGH WATER LIMIT:

4.0 INCHES WATER
OVERFILIL. LIMIT:
D500 GALLONS FUEL

LOW LIMIT:
1000 GALLONS FUEL

THEFT LIMIT:
=99 GALLONS FUEL

LEAEK LIMIT:

Il
e vad

THERMAL. COEFF:
=0.00069 GL/GL/DEE F

DELIVERY REFORT DLY:

1 MINUTES
TANK CAFACITY
10000  GALLONS FUEL

0 GALLONS FUEL

0  GALLONS FLEL
0 GALLONS FUEL
0 GALLONS FUEL

3/4 HELGHT CAPACITY
O  GALLONS FUEL
0 GALLONS FUEL
@  GALLONS FUEL
0  GALLONS FUEL
0  GALLONS FUEL

1/2 HEIGHT CAPACITY
QO GALLONS FUEL
0 GEALLONS FUEL
0  GALLONS FUEL
0 GALLONS FUEL
0 GALLONS FUEL

1/4 HEIGHT CAPACITY
0O GALLONS FUEL
O GALLONS FUEL
0  GALLONS FUEL
O GALLONS FUEL
O GALLONS FuUiEL

TANE
96 .00

DIAMETER:
INCHES

TANE. TILT ADDER:
Q.00  INCZHES

MANIFOLDED TANKS:

T N Lol —

W
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SECTION 8 — WARRANTY CONDITIONS AND LIMITATIONS OF LIABILITY

A. LIMITATIONS OF LIABILITY. We warrant that this
product will be free from defects in material and workman-
ship for a period of one (1) year from the date of installation
or ﬁfteen (15) months from the date of invoice, whichever
occurs first. During the warranty period, we or our represen-
tative will repair or replace the product, if determined by us
to be defective, at the location where the product is in use

and at no charge to the purchaser.

ot be responsibie for any expenses incurred by the

This warranty applies only when the product is installed in
accordance with Veeder-Root’s specifications, and a War-
ranty Registration and Checkout Form has been filed with
Veeder-Root by an Authorized Veeder-Root Distributor. This
warranty will not apply to any product which has been
subjected to misuse, negligence, or accident; or misapplied;
or used in violation of product manuals, instructions, or
warnings; or modified or repaired by unauthorized persons;
or improperly installed.

B. INSPECTION. You shall inspect the product promptly
after receipt and shall notify us in writing at our Simsbury
office of any claims, including claims of breach of warranty,
within thirty days after you discover or should have disco-
vered the facts upon which the claim is based. Your failure to
give written notice of a claim within the time period shall be
deemed to be a waiver of such claim.

C. LIMITATION OF REMEDY AND WARRANTY. The pro-
visions of Paragraph 1 are our sole obligation and exclude
all other remedies or warranties, express or implied, in-

cluding warranties of MERCHANTABILITY and FITNESS
FOR A PARTICULAR PURPOSE, whether or not purposes
or specifications are described herein. We further dis-
claim any responsibility whatsoever to you or to any other
person for injury to person or damage to or ioss of property
or value caused by any product which has been subjected
to misuse, negligence, or accident; or misapplied; or used
in violation of product manuals, instructlons, or warnings;
or modified or repaired by unauthorized persons; or im-
properly installed.

D. LIMITATION OF DAMAGES. Under no circumstances
shall we be liable for any incidental, consequential or
special damages, losses or expenses arising from this con-
tract or its performance or in connection with the use of, or
inability to use, our product for any purpose whatsoever.

E. LIMITATION OF ACTIONS. No action regardless of
form arising out of this contract may be commenced more
than one year after the cause of action has accrued, except
an action for nonpayment.

F. COLLATERAL PROMISES. There are no representa-
thl’lS warranhpq or conditions express or }mpl“’u’ otabubuly
or otherwise except those herein contained, and no agree-
ments or waivers collateral hereto shall be binding on either
party unless in writing and signed by you and accepted by us
at our Simsbury office.

G. INTERPRETATION. Rights and liabilities arising out of
any contract with us shall be determined under the Uniform
Commercial Code as enacted in Connecticut.

Warranty revised January 1, 1992

an



APPENDIX A. Results of U.S. E.P.A. Standard Evaluation — Volumetric Tank
Tightness Method and Automatic Tank Gauging System.

Results of U.S. EPA Standard Evaluation

This form tells whether the tank tightness testing method described below complies with the
performance requirements of the federal underground storage tank regulation. The evaluation was
conducted by the equipment manufacturer or a consultant to the manufacturer according to the
U.S. EPA’s “Standard Test Procedure for Evaluating Leak Detection Methods: Volumetric Tank
Tightmess Testing Methods.” The full evaluation report also includes a form describing the method
and a form summarizing the test data.

Tank owners using this leak detection system should keep this form on file to prove compliance
with the federal regulations. Tank owners should check with State and local agencies to make sure
this form satisfies their requirements.

Name  TLS-250/TLS-250i/TLS-350 UST Monitoring Systems
Version 8472 Digital Sensing Probe (Capacitance)

Vendor Veeder-Root

125 Powder Forest Drive P.0. Box 2003
(street address)
Simsbury_ CT 06070-2003 (203) 651-2700
(city) (state) (Zip) (phone)

Evaiuation Resuits

This method, which declares a tank to be leaking when the measured leak rate exceeds the
threshold of_0.071  gallon per hour, has a probability of false alarms [P(FA)] of < 0.10 %.

- The corresponding probability of detection [P(D)] of a 0.10 gallon per hour leakis __ 99 %.
Therefore, this method X]does [l does not meet the federai performance standards
established by the U.S. Environmental Protection Agency (0.10 gallon per hour at P(D) of 95%

Test Conditions During Evaluation

The evaluation testing was conducted in a __10,000 _ gallon (X]steel []fiberglass tank
that was 96 inches in diameter and 324 inches long.

The tests were conducted with the tank ___ 95 percent full.

The temperature difference between product added to fill the tank and product
already in the tank ranged from __-11.39 °F to 7.07 oF,

with a standard deviation of 5.71 °F,

The product used in the evaluation was __diesel




—

Volumetric TTT Method_TLS-250/T1$-2501/TLS-350 UST Monitoring Systems

Version 8472 Digital Sensing Probe (Capacitance)

Limitations on the Results
The performance estimates above ar

o
(o)
2

<
<
o

a
b3
-
]
-

a Tha mathnA
L 4 WiNd

e The vendor’s instructions for using the method are
e Thetank is no larger than _15,000  gallons.

e The tank contains a product identified on the method description form.
. *The method tests the tank below the liquid Tevel.
e Thetankis atleast 95 percent full. Associated testing (at MRI) of the system as an

ATG demonstrated that the method is valid when the tank is 50-95% full.
e The waiting time after adding any substantial amount orh proguct to t?\e tank ull

is at least 8.25 hours.

e The temperature of the added product does not differ more than
8.57 _ degrees Fahrenheit from that already in the tank.

e The waiting time between the end of “topping off,” if any, and the start of
the test data collection is at least NA hours.

e The total data collection time for the test is at least 2 hours.
e Large vapor pockets are identified and removed (for methods that overfill the tank).

e This method (XIcan [ cannot be used if the ground-water level is above
the bottom of the tank.

e Other limitations specified by the vendor or determined during testing:

This system operates in conjunction with an ATG system. If the groundwater level
is above the bottom of the tank, a non-tight tank is detected by means of
continuous monitoring of the water level in the bottom of the tank by an ATG System.

> Safety disclaimer: This test procedure only addresses the issue of the method’s
ability to detect leaks. It does not test the equipment for safety hazards.

Certification of Resulits
| certify that the volumetric tank tightness testing method was operated according to the

vendor's instructions. | also certify that the evaluation was performed according to the
standard EPA test procedure for volumetric tank tightness testing methods and that the results
presented above are those obtained during the evaiuation.

Dr. J.D. Flora, Jr./Mr. G. Joe Hennon MIDWEST RESEARCH INSTITUTE

[N
(printed name) - (organization performing evaluation)
1) T v A /

S N TS e A " € T/ an Kansas City, MO 64110
Asignature) ¢ o (city, state, zip)
April 25, 1991 (816) 753-7600
(date) (pnone number)
Volumetric TTT Method - Results Form Page 2 of 2
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Results of U.S. EPA Standard Evaluation
Volumetric Tank Tightness Testing Method

This form tells whether the tank nghmess testing method described below complies with the
performance requirements of the federal underground storage tank regulation. The evaluation was ~ —
conducted by the equipment manufacturer or a consultant to the manufacturer according to the

U.S. EPA’s “Standard Test Procedure for Evaluating Leak Detection Methods: Volumetric Tank

Tightmess Testing Methods.” The full evaluation report also includes a form describing the method
and a form summarizing the test data.

PP Py, NUvn [ I Ry
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with the federal regulations. Tank owners should check with State and local agencies to make sure
this form satisfies their requirements.

Method Description
Name TLS-250/TLS-250i/TLS350 UST Monitoring Systems

1m0 0A72 Nindi+al Caneina Dwaha (Mamnnatnetricrtiv
YT Ot %/ 9 vigyival SeNnsiy 1y riuvc \rlaylic Lusvi Tv L

Vendor Veeder Root

125 Powder Forest Drive P.0. Box 2003

(street address)
_Simsbury cT 06070-2003  (203) 651-2700
(city) (state) (@p) (phone)

Evaluation Resuits

This method, which declares a tank to be leaking when the measured leak rate exceeds the -
threshold of 0.069 gallon per hour, has a probability of faise alarms [P(FA)l of _ 1.0 %.

The corresponding probability of detection [P(D)] of a 0.10 gallon per hour leak is _99  %.

Therefore, this method (X]does [ does not meet the federal performance standards

established by the U.S. Environmentai Protection Agency (0.10 galion per hour at P(D) of 95%
and P(FA) of 5%).

Tant MAanditinme Morei
T OO LULIWUIUUGIO WUl

The evaluation testing was conducted in a _10,000 gallon ] steel [ fibergiass tank
that was 96 inches in diameter and 324 inches long.

The tests were conducted with the tank 95 percent full.

The temperature difference between product added to fill the tank and product
already in the tank ranged from _-11.39 °Fto__7.07 oF,
with a standard deviationof ___5.71  °F,

The product used in the evaluation was __diesel




Volumetric TTT Method_TLS-250/TLS-250i/TLS-350 UST Monitoring Systems
Version 8473 Digital Sensing Probe (Magnetostrictive)

Limitations on the Resuits
The performance estimates above are only valid when:

e The method has not been substantiaily changed.

_ T crmcn S b radkla e L PG R Y VI | S B Sy | R |

® 1Ne Vendor S insStructions 10 Using tne metnoa are ioliowea
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e The tank contains a product identified on the method descrintion form
- Al IFN [y HI AW s Il LRI W MW T WA NS Av 1) IP 19

*The method tests the“%ank below the liguid level,
e Thetankis atleast __95*  percent full. Associated testing (at MRI) of the system as an

ATG demonstrated that the method is valid when the tank is 50-95% full.
e The waiting time after adding any substantial amount of product to the tank

is at least _g 25 hours.

e The temperature of the added product does not differ more than
Q 87 Hanrna : mrarmbhait fram thad alraash, im tha $anls
e VI UUH vo P QIHITOTLHIGIL ITULLT U IQL QUL A\ UGS W,
e The waiting time between the end of “topping off,” if any, and the start of
the test data collection is at least NA hours
e The total data collection time for the test is at least 3 hours.

e Large vapor pockets are identified and removed (for methods that overfill the tank).

e This method [X/can [ cannot be used if the ground-water level is above
the bottom of the tank.  See other limitations below.*

*This svstem operates in conjunction with an ATG system. If the groundwater level
is above the bottom of the tank, a non-tight tank is detected by means of
continuous monitoring of the water level in the bottom of the tank by an ATG System.

> Safety disclaimer: This test procedure only addresses the issue of the method’s
ability to detect leaks. It does not test the equipment for safety hazards.

Certification of Results

| certify that the volumetric tank tightness testing method was operated according to the
vendor’s instructions. | aiso certify that the evaiuation was performed according to the
standard EPA test procedure for volumetric tank tightness testing methods and that the resuits
presented above are those obtained during the evaluation.

Dr. J.D. Flora, Jr./Mr. G. Joe Hennon MIDWEST RESEARCH INSTITUTE

(pnnted name) P / (organization performing evaluation)
oA .
Aj Ji/gy\* _ Kansas City, Missouri 64110

(signature) ( (ctty, state, zip)

April 26, 1991 (816) 753-7600
(date) (phone number)
Volumetric TTT Method - Results Form Page 2 of 2
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Results of U.S. EPA Standard Evaluation
Automatic Tank Gauging System (ATGS)

This form tells whether the automatic tank gauging system (ATGS) described below complies with
the performance requirements of the federal underground storage tank regulation. The evaluation
was conducted by the equipment manufacturer or a consultant to the manufacturer according to
the U.S. EPA’s “Standard Test Procedure for Evaluating Leak Detection Methods: Automatic

Tank Gauging Systems.” The full evaluation report also includes a form describing the method and
a form summarizing the test data.

Tank owners using this leak detection system should keep this form on file to prove compliance

with the federal regulations. Tank owners should check with State and local agencies to make sure
this form satisfies their requirements.

ATGS Description
Name TLS - 250/TLS - 250i/TLS - 350 UST Monitoring Systems

Version number 7842 Digital Sensing Probe (Capacitance)
Vendor Yeeder -Root
125 Powder Forest Drive, P.0. Box 2003
(street address)
Simsbury CcT 06070-2003 (203) 651-2700
(city) (state) (@p) (phone)

Evaluation Resulits
This ATGS, which declares a tank to be leaking when the measured leak rate exceeds the

threshold of _ 0.10  gallon per hour, h false alarms [P(FA)Jof _1  %.

]
w
ge)

The corresponding probability of detection [P(D)] of a 0.20 gallon per hour leak is 99  %.

L S Sl P |

The minimum water leve! (threshold) in the tank that the ATGS can detectis 1.40 inches.
The minimum change in water level that can be detected by the ATGS is 0.040 inches

{(provided that the water level is above the threshold).

Therefore, this ATGS [X]does [Jdoes not meet the federal performance standards
established by the U.S. Environmental Protection Agency (0.20 gallon per hour at P(D) of 95%
and P(FA) of 5%), and this ATGS does [Jdoes not meet the tederal performance
standard of measuring water in the bottom of the tank to the nearest 1/8 inch.

Test Conditions During Evaluation
The evaluation testing was conducted ina __10,000 _galion [X steel [ fiberglass tank that

was 96 inches in diameter and 324 inches long.

The temperature difference between product added to fill the tank and product already in the
tank ranged from __-8.4 °Fto_ 6.1  °F, with a standard deviation of 5.6  oF
The tests were conducted with the tank product levels 50 and 95 % full.
The product used in the evaluation was diesel

ATGS - Results Form Page 1 of 2
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Name of ATGS___TLS-250/TLS-250i/TLS-350 UST Monitoring Systems

Version 1842 Digital Sensing Probe (Capacitance)

Limitations on the Results

The performance estimates above are only valid when:
e The method has not been substantially changed.

e The vendor’s instructions for installing and operating the ATGS are followed.
e The tank contains a product identified on the method description form.
e The tank is no larger than __ 15,000 gallons.

Tha tamls in ad

BN emaaa
ineank is A

® t least percent full.

e The waiting time after adding any substantial amount of product
to the tank is 8.3 hours.

e The temperature of the added product does not differ more than
8.4 degrees Fahrenheit from that already in the tank.

e The total data collection time for the testis atleast___ 5  hours.
e Other limitations specified by the vendor or determmed dunng testing:

> Safety disclaimer: This test procedure only addresses the issue of the ATG system’s
ability to detect leaks. It does not test the equipment tfor safety hazards.

Certification of Results

| certify that the ATGS was installed and operated according to the vendor’s instructions and
that the results presented on this form are those obtained during the evaluation. | also certify
that the evaluation was performed according to one of the following:

[ standard EPA test procedure for ATGS
[J atternative EPA test procedure for ATGS

5. Joe Hennon/J.D. Fiora, dJr. Midwest Research Institute
(printed name) (organization performing evaluation)
4@“6’% J /\D m“"\ { Kansas City, Missouri 64110
(Sﬁgﬁature) 7 (city, state, zip)
/8] 1/ (816) 753-7600
date) ’ (phone number)
ATGS - Resuits Form Page 2 of 2
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Resuits of U.S. EPA Standard Evaluation

Ar1ntAamadin Tank fraitminsa Cuadarm ATAC)
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the performance requirements of the federal underground storage tank regulation. The evaluation
was conducted by the equipment manufacturer or a consultant to the manufacturer according to
the U.S. EPA’s “Standard Test Procedure for Evaluating Leak Detection Methods: Automatic
Tanl- Aaniing Quetarme ? Tha H:]1 acvalviatiAan rarmart alon semaliiAdas a0 farmm dacamtirme tha cemaslhmd AmAd
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a form summarizing the test data.

Tank owners using this leak detection system should keep this form on file to prove compliance
with the federal regulations. Tank owners should check with State and local agencies to make sure
this form satisfies their requirements.

ATGS Description
Name TLS-250/TLS-25017/TLS-350 UST Monitoring Systems

wmber 472 Digital Sensina Probe (Capacitance)

125 Powder Forest Drive, P.0. Box 2003
(street address)

__Simsbury CT____06070-2003 (203) 651-2700
(city) (state) (@ip) (phone)

Evaluation Resulits

This ATGS, which declares a tank to be leaking when the measured leak rate exceeds the
threshold of 0 126 nallnn per hour, has a nrnhahulml of false alarms rP(FAH of 0.2 9%,

The corresponding probability of detection [P(D)] of a 0.20 gallon per hour leak is _ 99 %.
The minimum water level (threshold) in the tank that the ATGS can detectis 1.52 _inches.
The minimum change in water level that can be detected by the ATGS is 0.027 inches

Inrn\nrlnrl that +hn water Inunl H ahn\ln tha thrachal~A)
\H WV TWiWwE W IGAL U B TYLAWWE WVl o G Yo Ui UIIGQIIUUl

Therefore, this ATGS does [ldoes not meet the federal performance standards
established by the U.S. Environmental Protection Agency (0.20 gallon per hour at P(D) of 85%
and P(FA) of 5%), and this ATGS (Xl does [Jdoes not meet the federal performance
standard of measuring water in the bottom of the tank to the nearest 1/8 inch.

Test Conditions During Evaluation
The evaluation testing was conducted in a _10,000 gallon (Xlsteel O fiberglass tank that

was 36 __inches in diameter and 324 inches iong.

The temperature difference between product added to fill the tank and product already in the
tank ranged from __-8.4  °Fto 6- 1 °F, with a standard deviation of __ 5.6 oF.
The tests were conducted with the tank product levels __ 50 and 95 % full.
The product used in the evaluation was __diesel

ATGS - Results Form Page 1 of 2
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Name of ATGS_T1| s-250/T1 52501 /T1S350 UST Monitoring Systems
Version_ 8472 Digital Sensing Probe (Capacitance)

Limitations on the Resuits

The performance estimates above are only valid when:

e The method has not been substantially changed.
¢ Th r installing and operating the
e The tank contains a product identified on the method descri

e The tank is no larger than 15,000 gallons.

e The tank is at least 50 __ percent full.
e The wamng time after addlng any substantial amount of product

o 8.3 P
to the tan Il'\ la O. ours

e The temperature of the added product does not differ more than

o W LI RI=th}

_ﬁ_ degrees Fahrenheit from that already in the tank.
e The total data collection time for the test is at least 2 __ hours.
¢ Other limitations specified by the vendor or determined during testing:

> Safety disclaimer: This test procedure only addresses the issue of the ATG system’s

ab!!:t\l to dﬂfm Inake 3 4 dnne not tast tha agquinment for safaty harards
HIT THUIMINIT: ) TUs 9dIGLly 1iacal US.

Certification of Results

I~ ot tham ATHRC fomambonllon ol -~
i el uly uidlt uie r\l\;lo was inst: IIUU a

that the results presented on

g iy

Ct‘J rding to the vendor’s instructions and
tain
that the evaluation was perform (‘J' f

ed dunng the evaluation. | also certify

o one of the foilowing:
@ standard EPA test procedure for ATGS

AT NBNEE W N T AT Nl

[ alternative EPA test procedure for ATGS

G. Joe Hennon/J.D. Flora, Jr. Midwest Research Institute
(pnnt ed n7me) (organization performing evaiuation)
/A
:ﬂ-@ ) ™ J D j/é-w¢ Kansas City, Missouri 64110
ﬂ%ugnature) {/ 4 (ctty, state, zip)
rl /

. ///5/ 7/ __(816) 753-7600

{(aate) i (pnone number)

ATGS - Results Form Page 2 of 2

57




Results of U.S. EPA Standard Evaluation
Automatic Tank Gauging System (ATGS)

This form tells whether the automatic tank gauging system (ATGS) described below complies with
the performance requirements of the federal underground storage tank regulation. The evaluation
was conducted by the equipment manufacturer or a consultant to the manufacturer according to
the U.S. EPA’s “Standard Test Procedure for Evaluating I.eak Detection Methods: Automatic
Tank Gauging Systems.” The full evaluation report also includes a form describing the method and
a form summarizing the test data.

Tank owners using this leak detection system should keep this form on file to prove compliance
with the federal regulations. Tank owners should check wi 1 agencies u

this form satisfies their requirements.

Al
th State and lo

ATGS Description
Name TLS-250/TLS-2501/TLS-350 UST Monitoring Systems

Version number 8473 Digital Sensing Probe (Maanetostrictive)
Vendor Veeder-Root
125 Powder Forest Drive, P.0. Box 2003
(street address)
Simsbury, cT 06070-2003 {203) 651-2700
(city) (state) (zp) (phone)

Evaluation Resulits
This ATGS, which declares a tank to be leaking when the measured leak rate exceeds the

PRy Wy - Y Y )

threshold of __0.093  galion per hour, has a probabiiity of faise alarms [P(FA)] of < 0.1 %.
The corresponding probability of detection [P(D)] of a 0.20 gallon per hour leak is __ 99 %.

The minimum water level (threshold) in the tank that the ATGS can detectis 1,32 inches.

The minimum change in water level that can be detected by the ATGS is0.024 inches
(provided that the water ievel is above the threshoid).

established by the U.S. Environmental Protggition Agency (0.20 gallon per hour at P(D) of 95%

and P(FA) of 5%), and this ATGS Xldoes Ldoes not meet the federai performance
standard of measuring water in the bottom of the tank to the nearest 1/8 inch.

Test Condition

SEw e

Durin

The evaluation testing was conducted ina _10,000  gallon [X] steel O fiberglass tank that

was 96 ___inches in diameter and 324 inches long.

The temperature difference between product added to fill the tank and product already in the
tank ranged from -8.4 °Fto 6.1 _°F, with a standard deviation of 5.6  °F.
The tests were conducted with the tank product levels 50 and 95 % full.
The product used in the evaluatjon was diesel

ATGS - Results Form Page 1 of 2
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Name of ATGS TLS-250/TLS250i/TLS-350 UST Monitoring Systems
Version 8473 Digital Sensing Probe (Magnetostrictive)

Limitations on the Resuits

The performance estimates above are only valid when:

e The method has not been substantially changed.
e The vendor’s instructions for installing and operating the ATGS are followed.

NNN  mallomem e
000 galions.

e The tank is at least 50 percent full.

e The waiting time after adding any substantial amount of product
to the tank is 8.3 hours.

e The temperature of the added product does not differ more than
__ 8.4  degrees Fahrenheit from that already in the tank.

e The total data collection time for the test is at least 2 hours.
e Other limitations specified by the vendor or determined during testing:

> Safety disclaimer: This test procedure only addresses the issue of the ATG system’s
ability to detect leaks. It does not test the equipment for safety hazards.

Certification of Resuits

| certify that the ATGS was installed and operated according to the vendor’s instructions and
that the results presented on this form are those obtained during the evaluation. | also certify
that the evaluation was performed according to one of the following:

[X standard EPA test procedure for ATGS
[ alternative EPA test procedure for ATGS

G. Joe Hennon/J.D. Flora, dJr. Midwest Research Institute
(printed name) (organization performing evaluation)
%%‘ \/// ﬂ \'Jj/’{"""—\,@/f Kansas City, Missouri 64110
&Ts(gnéture) V4 7 (city, state, zip)
1/ 19/ 9/ (816) 753-7600
(qate) ’ ' (phone number)

ATGS - Results Form Page 2 of 2
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