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WARRANTY

Ronan Engineering warrants equipment of its own manufacture to be free from defects in material and workman-
ship under normal conditions of use and service, and will repair or replace, at their option, any component found to
be defective, on its return, transportation charges prepaid, within one year of its original purchase. This warranty
carries no liability, either expressed or implied, beyond our obligation to replace the unit which carries the warranty.



1.0 GENERAL DESCRIPTION

The Models X76-4X and X76AST-4X Leak Detection
Systems combine the high reliability and low mainte-
nance of solid state circuitry and a fail safe design in
a weather tight corrosion resistant NEMA 4X
enclosure suitable for industrial and harsh environ-
ments. The systems provide an intrinsically safe
interface to all field sensors, on systems with optional
X57 barriers. The X76-4X system is expandable from
three to twelve inputs and will produce a high intensity
audible warning and a visual alarm when a leak is
detected. The X76AST-4X is equipped with three
inputs and is available with or without an |.S. barrier.
Each system is designed to monitor secondarily
contained underground or aboveground tank and
piping systems as well as high level, over-all protec-
tion within primary containment. Each system is
capable of monitoring four different levels of measure-
ments for leak detection.

1. Continuous liquid level sensing to provide alarm
and shutdown if liquid enters the annular space of
double-wall tanks, secondary contained piping, leaks
into manifolds or casson compartments and high
liquid level to prevent overfilling tanks.

2. Hydrostatic type sensing of “Wet” interstice double-
wall tanks with an alarm if there is a loss or increase
in liquid level. This form of monitoring will indicate a
leak in either the primary or secondary tank walls.

3. Pressure sensing of interstitial spaces with an
alarm if there is a loss of pressure in the tank
interstice below a preset threshold. This form of
monitoring will indicate a leak in either the primary or
secondary tank walls.

4. Vacuum sensing of interstitial spaces with an alarm
if there is a loss of vacuum in the tank interstice below
a preset threshold. This form of monitoring will
indicate a leak in either the primary or secondary tank
walls.

2.0 INTRINSIC SAFETY

Hazardous atmospheric mixtures include all explosive
or ignitable air mixtures involving gases or vapor at an
atmospheric pressure and with ambient temperatures
between zero and 120°F. The order of ignitability of
materials generally corresponds to the National
Electric Code groupings. The workable categories
and test materials used as typical for each are:

Group A: acetylene (8.7% by volume)
Group B: hydrogen (21.0% by volume)
Group C: ethylene (7.8% by volume)
Group D: methane (8.2% by volume)

The ignition capability of an electrical circuit is
determined by the electrical energy available and the -
manner in which such energy is released. Energy
may be released in the form of a spark, by resistive
heating effects or a combination of the two. There are
three basic mechanisms by which electrical energy
may be released in the form of spark discharge: -
discharge of a capacitive circuit, interruption of
current in an inductive circuit and make-break of a
resistive circuit.

The minimum ignition energy for any flammable
mixture is the smallest amount of energy released as
a spark and sufficient to ignite the mixture at 0 psig.

The most easily ignited air mixture is that mixture of a
flammable material in air, which requires the minimum
amount of energy for ignition. The flammables are
usually designated in percent by volume in air. -

Normal operating conditions include maximum supply
voltage and the extreme environmental conditions
which fall within the ratings given for the specific
equipment under investigation.

Abnormal operating conditions usually refer to any
two mechanical or electrical faults occurring in com-
bination. The faults are independent and include
accidental damage to, and failure of, components or
wiring.

Intrinsically safe electrical equipment and associated
wiring are incapable of releasing sufficient electrical
or thermal energy under normal or abnormal
operating conditions to cause ignition of a specific
hazardous mixture in its most easily ignited concentra-
tion in air. The flammable material may be a gas or
vapor. Underwriters Laboratory and Factory Mutual
approvals are based on examination and tests of
samples of production-quality equipment and inspec-
tion of manufacturing and quality-control facilities. Of
particular consideration are the adequacy of design
and workmanship, uniformity and dependability of

-production, effectiveness of quality control, functional

suitability, assurance of availability of service and
replacement of parts.

Installation of intrinsically safe monitors makes it man-
datory to maintain complete isolation between the
field contact wiring and any other potential source of
voltage.



To be completely assured of an intrinsically safe
installation, all equipment used must be approved by
an agency, and the installation, including the wiring,
plus ali the sensor inputs, must meet requirements of
isolation to avoid any failures that may occur in the
system.

CAUTION: The X76-4X and X76AST-4X Monitor
enclosures must be mounted in a general
purpose area as defined by the National Electric
Code.

Power input 115 VAC £10%, 60 Hz.

All wiring to sensors (i.e. Level Sensors LS-3,
LS-7, LS-30, HVA, Pressure Switch JT-2P and
Vacuum Switch JT-2V), must be installed in
separate dedicated conduit to comply with the
intrinsically safe requirements.

All wiring to auxiliary relays must be kept
separate from input wiring.

All external equipment used with the system must
comply with the National Electric Code for the
area where the equipment is being installed. This
is particularly important when selecting external
horns, push buttons and relays to be used with
the X76-4X & X76AST-4X Systems.

The system chassis must be properly grounded
including the intrinsically safe ground, if
equipped with an intrinsic safety barrier.

NOTE: RONAN ENGINEERING COMPANY does
not accept the responsibility for the installation of
intrinsically safe equipment.

Systems without intrinsic safety barriers shall
monitor sensors in non-classified areas only
except for sensors which carry an explosion
proof rating.

3.0 SPECIAL CAUTIONARY NOTES:
INTRINSICALLY SAFE MONITORS

Before applying power and beginning the test proce-
dure, it is important to review all the elements of the
monitor system, including the cabinet itself, to verify
that each component meets the requirements of the
National Electrical Code for the area in which it is
installed. Particular attention must be paid to review-
ing the selection of any externally supplied push
buttons, horns and bells, to assure that they are of an
appropriate electrical classification. Model X76RA-4X
and X76AST-RA-4X remote alarm annunciators are
recommended.

3.1

3.2
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3.4

Alarm Contact Inputs

Each sensor contact of the intrinsically safe
system must be brought to the I.S. barrier inputs
as discrete pairs of wires. The common practice
of running one wire to many held contacts is not
permitted if intrinsic safety is to be preserved.
This is due to the nature of the barrier design, in
which only a limited current, insufficient to actuate
more then one input, is made available to the field
wiring through each terminal. The jumpering of
terminals must be avoided, as it also defeats the
current-limiting properties of the barrier.

Each active input may be wired to a contact that
either opens or closes with an alarm condition.
Selection of the input contact type is accom-
plished on each module by the position of a
jumper switch, identified as “NO” and “NC” for the
normally open and normally closed positions,
respectively. Using this terminology, a field
contact that opens with an alarm condition is
termed a “normally closed” alarm input and, con-
versely, the field contact that closes with an alarm
condition is termed a “normally open” alarm input.

Optional External Horn and Bell Wiring

If electronic horns are used as the system
audible, they may be directly driven by the horn
driver outputs of the monitor. In this case, the
Ronan Model X36 Electronic Homn should be
installed with its V- terminal tied to the HORN
terminal of the monitor and its V+ terminal tied to
the V+ terminal of the power source. The Model
X76AST-RA-4X Remote Alarm Annunciator may
also be used and wired as shown in drawing
number X76D533.

Systems using conventional vibrator-type horns
and bells must use an interposing relay Model
KV-700 or X53-1014 or utilize one or more of the
onboard auxiliary relays.

Sensor and Contact Inputs

To maintain LS. certification, all |.S. input wires
must be routed through the special intrinsically
safe compartment, in pairs (contacts), and wired
to L.S. barrier input terminals as indicated on the
wiring diagram number X76D533 referenced in
this manual.

Auxiliary Relays

The wiring to the auxiliary relays is general
purpose and must be kept separate from
intrinsically safe wiring within the enclosures.
Refer to section 9.0 for specifications.



3.5 Power Supply Wiring

The 115 Vac source wiring must be ona
dedicated circuit in phase with all other pump
control systems and be connected to the
terminals identified with “H”, “N”, and “G”. This
wiring must be kept separate from .S. wiring.

4.0 GENERAL INSTALLATION

The Series X76-4X Leak Detection System is
available in a FPR NEMA 4 enclosure equipped with
plug-in modules for liquid level inputs, pressure inputs
and vacuum inputs. All are accessible through the
system front door. Clearly identified wire termination’s
located on the internal panel provide ease of wiring
for sensors, relays and power connections.

4.1 Field Wiring

The systems field wiring is shown on schematic
X76D553 and must be followed explicitly. The
system requires 115 Vac, 60 Hz, supply voltage
or 220 Vac, 50 Hz on European versions,
terminated to the appropriate terminals. All field
wires, of the sensors to be monitored, that are in a
Class |, Division 1 area, are to be terminated to
the input terminals of the | .S. barrier chassis.

5.0 TROUBLESHOOTING & REPAIR

The series X76-4X & X76AST-4X, Leak Detection
Systems are designed for trouble-free operation and
should not require troubleshooting in the field. Since
the system consists of plug-in modules, the initial
troubleshooting or repair should be limited to the
exchange of modules and verification of all incoming
field wiring connections.

5.1 X76-4X & X76AST-4X Leak Detection
System Cautionary Notes

CAUTION: Some of the systems internal
termination’s are powered by 115 Vac or

220 Vac. Touching these terminals can cause
electricai shock. De-Energize the system
before attempting any repair.

?

6.0 X76AM-4B ALARM MODULE
INPUTS

The X76AM-4B Alarm Module is connected via
factory wiring to three red “Alarm” LED’s and a green
“Power On” LED. The module continuously monitors
the status of any contact type input through the I.S.
barrier. Should an abnormal condition occur, the
alarm LED will illuminate and flash and the audible
alarm will sound. Pressing the ACKnowledge button
will silence the horn and change the flashing alarm
LED to a steady on condition. The alarm LED will go
off when the contact status returns to normal. If the
alarm modules is tied to an auxiliary relay, (maximum
of six), the auxiliary relay will be energized.

6.1 Operation

Each active input may be wired to a contact that
either opens or closes with an alarm condition.
Selection of the input contact type logic is
accomplished on each module by the position of a
jumper switch, identified as “NO” and “NC” for the
normally open and normally closed position,
respectively. Using this terminology, a field
contact that opens with an alarm condition is
termed a “normally closed” alarm input and,
conversely, the field contact that closes with an
alarm condition is termed a “normally open” alarm
input.

The X76AM-4B Alarm Module is designed for use
with contact type sensor inputs such as the
models: LS-3, LS-3s, L.S-3ss, LS-7, LS-7s,
LS-30, HVA, JT-2P and JT-2V. These sensors
will monitor and detect changes in liquid level,
pressure or vacuum caused by breached
secondary containment vessels or damaged
primary containment vessels.

7.0 X57-422P INTRINSIC SAFETY
BARRIERS

The X57-422P Intrinsic Safety Barrier is approved to
provide an intrinsically safe input signal from the
LS-3, LS-3s, LS-3ss, LS-7, LS-7s, LS-30, HVA, JT-2P
and JT-2V sensors. Each sensor is wired via the.
intrinsically safe barriers per wiring schematics shown
in this instruction manual. By utilizing the barrier,
direct buriable type cable can be used. This can help
reduce the installation costs, if desired.



7.1 Applications

The Intrinsically Safe Interface System accepts
intrinsically safe input signals from the hazardous
area via an approved barrier to provide output
signals that can be used for operating general
purpose external computers, logic systems or
shutdown circuits.

7.2 Mechanical Features

Input and output terminals are physically
separated. The input terminal compartment has a
water-tite threaded hub for terminating conduits
as do the output terminal compartments and
power wiring. All field wiring, including system
power shall enter the system through the
threaded hubs provided. Failure to comply couid
result in impaired system performance and
damage or failure of the systems safety features.

7.3 Special Installation Instructions

Equipment and associated wiring approved as
intrinsically safe may be installed in any
hazardous location for which it is approved. The
provisions of Articles 500-517 of the National

Electric Code need not apply to such installations.

As the intrinsically safe portion of the system is
made up of the contact inputs and associated
wiring, all input contact wiring is to be run in
conduit reserved for the exclusive use of this
intrinsically safe field wiring.

The field input wiring for any particular field
contact is to be of such size that the total loop
resistance is less than 1,000 ohms.

The system is to be grounded at the input voltage
terminals. The ground connection shall be such

that the resistance to ground is less than 1.0 ohm.

b

conducted by a factory trained representative or
ASC (Authorized Service Contractor) and then by
following the Ronan Start-Up and Certification
Procedures.

8.2 Re-Certification

Re-Cetrtification of the system should be
conducted at least once each year for compliance
with U.S.E.P.A. 40 CFR 280. Re-Certification
should be conducted by an ASC (Authorized
Service Contractor) and then by following the
Ronan Start-Up and Certification Procedures.

NOTE: Validation of the system warranty is
contingent upon submittal of start-up paper
work to the factory.

8.0 START-UP & TESTING

When the X76-4X or X76AST-4X Leak Detection
System is first installed, the system and the
installation should be thoroughly inspected prior to
applying initial system power. This inspection should
include, but not be limited to; testing for ground faults,
verifying sensor input wiring, verifying that all the
requirements for intrinsic safety have been met and
verifying that any external devices connected to the
monitor are approved for use in that area.

8.1 Start-Up (Commissioning)

Start-Up and Testing, (Commissioning), of the
X76-4X and X76AST-4X systems should be

9.0 SPECIFICATIONS

9.1 System, Model X76-4X and X76AST-4X

Power: 115 Vac, 60 Hz (or 220 Vac, 50 Hz on
European versions).

Power Consumption: Less then 200 VA.
Operating Temperature: 32 to 165°F

(0to 75°C).

Mounting: General purpose, Indoor or Outdoor
area; wall mount.

Auxiliary Relays: DPDT, 12 Vdc coil, 10 A
contacts.

9.2 Alarm Module, X76AM-4B
Field Sensor: Dry contact.

Field Sensor Voltage: 12 Vdc (Supplied by the
Module).

Number of Inputs: Three per module, (maximum
of 12 on Model X76-4X and maximum of 3 on
Model X76AST-4X).

Power Indicator: LED, Green.
Alarm Indicator: LED, Red, three per module.

9.3 LS. Barrier, X57-422P
Type: Zener Diode.
End-to-End Resistance: 240 ohms.
Maximum Voltage: 19.5 Vdc.
Fuse Rating: 50 mA.
Groups: A-G.

9.4 Leak Sensor, Model LS-3, LS-3s, LS-3ss
Housing: 304 stainless steel.
Mounting: 1/2" NPT male thread.

Switch:
Type: SPST, N.C.



9.5

9.6
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Rating: 10 VA.

Float Material: Buna-N (LS-3, LS-3s), 316
Stainless steel (L.S-3ss).

Pressure: 50 psig maximum.

Leads: 20 AWG.

Test Mechanism: Stainless steel cable (LS-3s).
Application: Vertical position liquid detection.
Listing: UL 48RO.

Tank Leak Sensor, Model LS-7, LS-7s
Housing: PVC (Geon 87241).

Liquid Specific Gravity: 0.70 minimum.
Switch:

Type: SPST, N.C.

Rating: 10 VA,

Float Material: PVC, (LS-7, LS-7s).

Pressure: 50 psig maximum.

Leads: 20 AWG.

Test Mechanism: Stainless steel cable (LS-7s).
Application: Horizontal position liquid detection.
Listing: UL 48RO.

Hydrostatic Leak Sensor, Model LS-30
Housing: 304 stainless steel.

Mounting: 1/2" NPT male thread.

Switch:

Type: DPDT, N.C. top, N.O. bottom.

Rating: 10 VA.

Float Material: Polysulfone.

Pressure: 50 psig maximum.

Leads: 20 AWG.

Application: Vertical position High/Low level
detection, 4" separation.

Listing: UL 48RO.

Tank Leak Sensor, Model JT-2P, JT-2V
Housing: Aluminum body with stainless steel
inlet, explosion proof, hermetically sealed, NEMA
Types 7 and 9.

Manifold: Brass, 1" NPT male thread.
Classification:

Class I: Groups A, B,CandD.

Class ll: Groups E, Fand G.

Switch:

Type: SPDT, N.O. (shelf condition).

Rating: 10 VA,

Electrical Connection: 1/2" NPT with PVC
insulated 18 AWG color coded leads.
Pressure:

Connection: 1/4" NPT.

Adjustment: Allen wrench through port.

Proof Pressure: 299 psig.

Gauge: 0-30 psig (JT-2P), 0-20" Hg (JT-2V).
Temperature Range: -40 to 180°F (40 to 82°C).
Listing: UL 48RO.

10.0 ORDERING INFORMATION

The Ronan Model X76-4X Leak Detection System
can be configured to meet the different local, State
and Federal codes for above and below ground -
storage by proper selection of sensors and monitor
modules. For example; a particular local code and/or
facility may require leak detection of the tank
interstice and piping containment sump. The monitor
system would be: Model X76-4X-6-2(LS-3)-2(L.S-30).

Model X76-4X - (___)- )

T

Probe Sensor Type:

LS-3  Vertical Liquid

LS-7  Horizontal Liquid
LS-30 Dual Level Reservoir
JT-2P Positive Pressure
JT-2V  Vacuum Leak

HVA  Mini Vertical Liquid
Note: Use additional listing if
more than one type of sensor
is used. e.g. 2(LS-3)-2(LS-7).
Probe Quantity

Number of Alarm Inputs:
3, 6, 9 or 12 (12 Maximum).

The Ronan Model X76-AST-4X Leak Detection
System was designed with above ground tank
installations in mind and can be configured to
meet the different local, State and Federal
codes for above as well as below ground
storage by proper selection of sensors and
monitor modules. For example; a particular
local code and/or facility may require leak
detection of the tank interstice, delivery spill
box and overfill prevention. The monitor system

Model ﬂgkgq.gﬁ_ Model )$76A)ST-4X-1 -3(LS-2).
T T L

Probe Sensor Type:

LS-3 Vertical Liquid

LS-7  Horizontal Liquid
LS-30 Dual Level Reservoir
JT-2P Positive Pressure
JT-2V  Vacuum Leak

HVA  Mini Vertical Liquid
Note: Use additional listing if
more than one type of sensor
is used. e.g. 2(LS-3)-2(LS-7).

Probe Quantity

Configuration Type:

1 = 1.S. Barrier & 3 Aux. Relays

2=1.8. Barrier & 1 Aux. Relay

3 = Without 1.S. Barrier,
includes 3 Aux. Relays

4 = Without 1.S. Barrier,
includes 1 Aux. Relay




11.0 TECHNICAL DRAWINGS

11.1 X76-4X Interior View
(Dead Front)

A.
B.

Test Push Button

Silence (Ack)
Switch

C. Alarm Horn Push

Button
Power Indicators
Alarm Incicators

11.2 X76-4X Interior View
(Component Section)

A.

B.

X76AM-4B Alarm
Module (4 Maximum}

Auxiliary Relays

Input Power
Terminals

. Intrinsically Safe

Barrier X57-422P

Intrinsic Safety
Chassis



11.3 X76AST-4X
Exterior View

A.
B.
C.

Alarm Indicators
Test/Ack Switch
Alarm Horn

11.4 X76AST-4X
Interior View

A.
B.
C.

Auxiliary Relays
Input Power Terminals

Optional Remote
Annunciator Terminals

X76AM-4E Alarm
Module

Optional X57-422P
Intrinsic Safety Barrier
(Not Shown)




._<ZO_w2m_>=Q\,>._ms_wmm<

Xy-9LX
i - . A0 onl.
9348 HOUAIEI o e T T e an
NVIOU HOUVILSO0N JNSOION3 SOOIk T i
(] v=9LX THVd GN% KINOSSY —Zevoset -
] [y=92X ONVd BN AIBrOSSY ~Z009IX =
] S Xv—900 VA ONS WSSy =2ov09IX z
WHOS ZI-XY=81X DNVd BAS AIBNISSY y-T8YO8IX =
g HouRs ouon 7501540 z
g 1008 HOMNS O¥Ien 96598 |- z
ABOTIN WIOH LHSWHOS CT3 D D
AUOTVN e =% I )
NYNOY UIHSVIL NUOH - SIOMX ) [}
[ [ o-ns | ¢] ] 3| ¢
i) (N3340) "0T) [STM-MZ-voumLiezsad | v | v | | ¥
e (a) 030 [sia-nz-veassrad f T [T [ e {21 | o
Een] Wd $ o 190-99-1¢ vl vl vl
X0 SIWamD]_omud M 9i1Z-90-78 CAEA A ED
LNONYd avisS W >-nud Lu/v Ju/y v ] st
DAONY A4O0R 3 90 w-rwey |u/v [a/v [N KD
] IS Q30 oni-es238 [u/v fajy st
1O0VS NN WNRSHSIVIH o-senusn_{u/v Tav [ u/v [un
LNONYd ONIGNL MNUHSIVIN O-STUSH A v e e
WONGY T3GV1 NOUINISH SeroRLx
] STV NOUVIRIGH 1—SeYRR
|ty SO0V HOUWOIN oWV (]
o] STIOV) NOUWNOHE o IRk
] SOGVI NOUWWOSe | -0ersin 3
WVHOS S1I0V) NOUVWRIOHS SRR 3
IR0 WIVO% OW Wd Hd 0475 X EE-01
NG HISYANO0T HIOGL 13 9L E<3
A0 5333 ONUNOON (RGO 3

10




ATENISSY TaNVd 8nS
Xp-9.X

TOAAIIIS ISUUIHIO SSTINN 'SIUON
“1GYQ9LX YIGANN ONIMVHO 33S IVEOWO ONREM NOJ L

"WABZT ¥Od T- 3$N
‘VASIL ¥O3 1= ISP X YAl T
WU VITOMIVIT

v3z'eomu b 350 VARZZ W04 €

b3

555
7

93ds NOUANOSIG ON 2ivd T .ﬂ...
] XVGAISSY_8-F-NSLSK evaisx | v | ¢ | ¢ ]
HwoY WIS ST aZIr-ex v | €12 z
NNCY TUGON VW Z6va8LxX | v z 3 (2]
230 1DO0S A3 S8-BiHS | o 9 ¥ |
2300 AVI3Y D0AZL AZ$J0-H-8114 [ ] 9 [
Xa130Rd X008 VNPRL Ziscew | ¢ 7 D - oMo
XNIOHd ¥0W 353 gteziez |t v 11 z o
WNIOHd ELT Y] £ 58 17 &8 1 1 ] 8 .
XINIOHS VD 0H3 zwwzi |z ]ele [
XINIOHJ v O3 [ X X X3 3 1 1 Lt jou s
XWNI0Hd [ORD N ) LS DRDRIVA WRRNEIL cetco |t l2]2 1
NVINOW " 100 wrenX 2 |2 ¢ .
NNOY Wd_Na 1=vevaeix ] ¢ 1 1 | ¢
(o] UOLONNOO "Gav08 wseux | ¢+ [ v 13 :
NGV HOLIIH0D cor-2ca—eak | ¥ | v | ¥ .
NG IO Wo-L5K Z62 | 3 L v | o ®
[ v B0S vorosix | 1 | 1t | ¢ LI JL_11 _J
WS R ) covaezx | v 1 L J 1 )
Sarvwia Givd W worx | - 11 | 2 ©
0XIH ONIHSNG 8-529 f z | e |2 o
L0V oNATITS aI0ME9 oul~-dsz3s | u/v [uv uv
ANONVA SIS N o-md | u/vjusn ey
IOV T ET L) vV | 2 | 2] 2
ONIGNL NNRMS TVIH o-sznusH [uAv T un [uv
DNGNYd ONGNE_ MNEHS IVIH o-conusH Ju [uiv [ui
oMt (91 ¥/5)_4300NV1S 9516 | 8 | 8 | @
N0 M3UIS GH Wd Hd SL/S X By- 95 (91 |9
L0 MRIIS GH NV S 91/S X 26-9 9t st In
N0 M3HIS O VS Hd 91/S X ZE-B! ¥ ) ¥
L0 BIHSYMND0T HI1001 1M 8 8 2
R HIHSOD0T HIDOA 1M N ERED
A0S UIHSVAII01 HIOOL 1% © ¥ v
N0 91_ons ]
NMSSAa RZ X SIS I T-v) 1
0 m
AN

NE78 S PN

11




ALt 9181
) ‘de-1r il
DONIHIM a@1314 ANV ) O :
NOILVTIVLSNI X-92X T ‘ ousy paISIT N -
> RRLER
“ | @ Jomod ndug
L1l - woJj ajesedas
oy yday aq 1SN
L AZ-1f % de-1f 0451251 €51 | (Bupyn piat)
” £108USS 10},.0 7 I ‘4. 8jauueyd s)ndu| J08U35
o jeaydAy ¢ B T ‘I, [9UURYD ’
(deQ)poy | -
g €9 it €D pif €a
e #—za| —eo| p—tea NOILLYDOT
OMIVZY
N _awwvw.”.o..nnt w 3 R B 118 i i 20) 4110 = Snomvz -w
Y 7
Buinm nduy 108U3s WOIY
_||+I. awsedas yday aq 1SN 0 |_ / _IO NOILYDO
ZHO9 ‘OVA OLL 'Y 0T 7 SNOMUVZVH
O[H[H PRI vlolol2)] Blolele] klolol] @lolole @ HON
glzi9]ci(8l2]9]c](8]2]9]5](8]219]1%
N
goo @ AN
sauseg ‘s || 1a1seg s0p || sesseg sy || so1iieg 'St N
deev-isx || deev-asx || deev-zsx | deev-isx «u@ﬁ_ﬂwﬁam
- Vieuueys || gieuuey) || SPUUEGS || TI9TUEYD Aeajsuinu|
219 2 |NCD
(Ponowal 19409 YuM umoye sissey) Jajseg Ajajes aeupnul)
9-y|su|vy suopeujuia | hupipy Josuss
21212 0N uonoas abieyoA ybiH uonoas Aajes Asulw|
|2 | @ |ON
3 00 94 jieys joued [01)U0I pUE SI0SUDS PI313 USDM)S] IIURISIP WINWREW (2
. ‘Rey ¥ 0} sSwIyo ool uey) 9] 9q
©]2] o |WOD “Relq DVA 02 lleys asueysisay ‘ndus 9jBuys e 0) $91198 U] PAJIBULOI B8Q AR SI0SUIE [BIOAGS (9
— uﬁh.“_-:o h«.ou«:oo Bupm yndut 10suas woup a)esedas yday 9q 1SN Jamod yndu] waysAs (g
cd|cul vy 19y /uegixny pajie)su| €] JOSUAE BY) YIJYM Ul JAWIUOIAUD 3Y) JOJ qe)Ns 3|qed JO)INPUCI oM}
10 sijed anim ejn aq jjeys jaued (01U0I aY} PUe JOSUSS YL UIIMIDQ BDujim plaly ({3
2|21 @ ]|oN Apapdadeal g, Pue .z, b, Sujod uiiele 10} .8, J0 L, 9.
2l o2 lon [eUIULIS} 0) PBJRUILLIIG) 3 O} 2IM PUCIVS aY) pue jauueyd aidoidde ay) 10} .S,
i |SUILLID} 0} PAIRUILLIS} 21IM U UM Sindul 3M OM) 94 jieys S)ndu) S108uUas Iy (€

sisseyD MoJes J|SUMIL| BY) YIBauaq Wa)sAs ay) Joje LSO INduy 105Uas yael (g
UNPUOI ajes Ajjeaisuinu) poajedpap e uj uns aq LSNN sjndu) Jjos8uas (1

S3LON INIHIM

12



7.22in. REF
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4 PLCS. ~ LEAK DETECTION SYSTEM
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- -t B 9.22in. REF.
0.687 in. T x| \\
f & |
2.500 in. POwER : \- ALLLETTERING
i | COLOR BLACK
| ™
+—Hi ™~ BORDER COLOR TEAL
|
S N
/ | \ y.
1.240 in. DIA. —/ ¢' \ DOOR
- r=— 0.855 In,
FRONT VIEW
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3 PLCS.

NOTE: Reference Ronan Engineering
Drawing Number X76D522.

|
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BOTTOM VIEW
X76AST-4X
ENCLOSURE MODIFICATION
DIMENSIONAL
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X76AST-4X FIELD INSTALLATION
AND SENSOR TERMINATION




FC-B
& q
RED ﬁg
ALK — LED (PWR) K ﬁg
EC-A /@
BLK NO
—~—— LED NC
o i)
BLK [EI LED
2
BLK
| & hvd o
o
[ o o
>
[ o o
CONNECTOR VIEWED
FROM WIRING SIDE
NOTES: ITEM | QUANTITY
1. Wire to extend 10 inches beyond circulit NO- [ 2 PARTNO. DESCRIFTION
board and includes items 3, 6, 7, and 8, y = - | X7edood Fce
) . 1 | x75-4010 PCB
2. For schematic see X76-4004. 5 - ; PPN TPY T BV ye—
3. -1 usedfor 115 Vac. 3 1 1 03-08-1082 Receptacie, 8 Pin
-2 used for 220 Vac. 4 | 4 | 4 | SMBase2s | Temmimal Block
4. Reference Ronan Engineering 5 1 1| xveB4se Brackel, Alarm Module
Drawing Number X76C492. 8 1 1 | ce831-56-C | Cable Clamp
7 | am | MR | SERSPTRO | Braiced Sieove
8 | Aar | AR | HSTTO-25Q | Heatshrink Tubing
8 | AR | AR | PLTIMG Tia Strap
10 1 1 6-32 % 516 Ph Pan Hd Scraw
11 1 1 #8 Int. Tooth Lockwasher
X76AM-4
ALARM MODULE ASSEMBLY

15




GREEN

WHITE
BLACK
RED
12 NPT 0.875 in.
CONNECTION
ke i
| 1
I 1
| !
| ]
SWITCH ——=1 |
LISTED 48RO
i
FLOAT—th 1 1]
|
I— _'_.:_. =1
I ! TO CONTROL PANEL ———
b RISER CAP —a{]
I : 7.750 in.
I —_—
1| RISER INTERSTICE
| RESERVOIR LIQUID
E ~ [
|
|
t TANK
N WALL
.
| | R
roar—tb 11| TYPICAL LS-30 POSITIONING
L_*%_J
by
anl
— 1310, [~

INSTALLATION INSTRUCTIONS LS-30
FOR DOUBLE-WALL FIBERGLASS TANKS WITHINTEGRAL RESERVOIR @

Lower sensor on cabie until half* of sensor is submerged in liquid. Pull remaining cable into junction
box and cut off excess cable length. Secure cable to prevent slipping into tank annulus. Connect
leads to wire from tank monitor terminal strip.

OTHER APPLICATIONS
High/High, Low/Low or High/Low level sensor.

NOTE: Bottom float, Red and Black wires. Top float, White and Green wires. For single alarm return
White and Black wires to panel, jump Green and Red. For dual alarm retumn alf four wires to panel.
Reference Ronan Drawing Number X76B542.

* The sensor position is dependent upon the product level. If
the tank is 3/4 full the sensor should be submerged 3/4 of its
range. It the tank is 1/4 full the sensor should be submerged

1/4 of its range. The interstice liquid should always be below

the resarvair riser. TANK LEAK SENSOR

MODEL LS-30
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RED (CAPPED WIRE)
BROWN (INPUT
WIRING TOMONITOR) BLUE (INPUT WIRING

TOMONITOR)
GREEN

1/2 in. NPT ELECTRICAL

CONNECTION
F 3
L | | |
——— LISTED 48RO
PRESSURE GAGE
0-15 PSI OR
VACUUM GAGE “~———— PRESSURE SWITCH
0-10in. Hg
n = FILL / TEST VALVE
RELIEF wé_w (1/4 in. MALE NPT)
VALVE .
£ ]
6.00 in. O
SO 5.00 in.
1 in. MALE NPT
¥

INSTALLATION INSTRUCTIONS
Install the JT-2P Positive Pressure Leak Sensor or compressed air or nitrogen, (DO NOT USE

JT-2V Positive Vacuum Leak Sensor on the tank OXYGEN), or evacuate the tank interstice through

interstice riser. All other tank ports must be sealed the JT-2P or V fill and relief valve manifold

with #150 class pipe fittings. Teflon paste type {(provided with the sensor) to 2.9 psig or 10 inches -

sealer is suggested for all threaded joints. Hg. When the pressure or vacuum has been
Provide electrical conduit, two each #18 AWG applied, the system alarm will retumn to normal.

wires to sensor input terminals of the Models
X76-4X, X7T6ETM-4X, X768, X76VS, X76LVC,
X76LVCS or X76ETM Tank Monitor. Contact the

NOTE: When filling the tank annulus with
compressed air or nitrogen, the sensor fill and relief
brown and blue sensor wires (NO position). Intrin- tmh:r;g:':vﬁ':g;:e muas;g.el:l,z;fdeerdexceed 3 psig or
sically safe wiring must be in a dedicated conduit )

only. No 115 Vac or other wiring is allowed in the WARNING: The red wire, (N.C. position) MUST be
same conduit. Pressurize the tank interstice with -~ capped off o prevent a short circuit to ground.

NOTE: Reference Ronan Engineering

Drawing Number X768556.

9 POSITIVE PRESSURENACUUM

TANK LEAK SENSOR ASSEMBLY
MODEL JT-2P & JT-2V
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BLACK
RED

3/4 NPT
CONNECTION

SWITCH

FLOAY

LISTED 48RO

INSTALLATION INSTRUCTIO

NS

FOR STEEL DOUBLE-WALL TANKS

Lower sensor on cable until it rests on bottom of the tank annulus in a vertical

position. Pull the remaining cable into the junction box and cut off the excess -
length. Secure cable 1o prevent slipping into the tank annulus. Connect leads to
wire from the tank monitor input terminal strip.

OTHER APPLICATIONS

B75in.

4—"“—

TTTH ccdoin
—— |
| F]l 1
o d
L~ ——
= !

eost— 1,310 in. —e

High level alamm for overfill prevention in the tank. Sump leak sensor. Piping sump
leak sensor. Secondary containment liquid level monitor. Pump start/pump stop

levsl sensor.

NOTE: Reference Ronan Engineering

Drawing Number X76B545.

TANK LEAK SENSCR
MODEL LS-3
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FLOAT
INTERNAL
SWITCH

I 2T\ )
: WIRE / 0.125in.
1.500 in. ég"::_
Y V1
0.125 in, ——w= 2376 in. 0.375 In.
— r. _______ 1 3
=5 || ______0)| o
INSTALLATION INSTRUCTIONS - LISTED 48RO
FOR FIBERGLASS TANKS
1. Insert fish tape through annulus space.
2. Aitach puli-string to LS-7.
3. Tag signal cable and pull string each 18 feet from LS-7.
(Typical for 8 foot diameter tank). WIRE INSTALLATION
4. Attach fish tape to pull string. CABLE
5. Pull LS-7 through tank annulus.
6. Match tag mark on signal cable and pull string. n‘;g&;zgs‘;:tt{\r‘:g:
7. LS-7 is now positioned at the tank bottom, centerline. ' .

NOTE: Reference Ronan Engineering

Drawing Number X76B546.

TANK LEAK SENSOR
MODEL LS-7
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12.0 THIRD PARTY
PERFORMANCE DATA

Evaluation of the Ronan liquid sensor Models
LS-3N.C., LS-3N.O., LS-7, LS-30 and HVA was
conducted using procedures described in the EPA
protocol “Standard Methods for Evaluating Leak
Detection Methods: Liquid-Phase Out-of-Tank
Product Detectors”. All of the sensors evaluated meet
the federal EPA requirements for detecting leaks in
underground storage tanks. The work was conducted
at the KWA Test Center by Ken Wilcox Associates,
Inc. Modifications to the procedures were made to
accommodate the specialized requirements of
interstitial monitors.

The Ronan Models X76-4X and X76AST-4X systems
were not tested as part of the evaluation as the leak
detection performance in subject to field performance
of the sensors. The systern control panel continuously
monitors all field sensors for changes in status. A
change in status at one of the sensors is communi-
cated to the control panel and responded to according
to system programming or setup. Any loss of
communication between the sensor and control panel
will be alarmed.

12.1 Description

Ronan Liguid Sensors, Models; LS-3N.C.,
LS-3N.O., LS-7, L.8-30 and HVA.

12.1.1 Detector Output Type: Quzlitative.
12.1.2 Operating Principle: Float Switch.

12,2 Evaluation Resulits

The detectors listed were tested for their ability
to detect a layer of liquid (hydrocarbon or water)
in the interstitial space of a double wall tank and
secondary containment around associated
piping. The following parameters were
determined:

Lower Detection Limit: The smallest product
thickness the detector can reliably detect.

Specificity: Whether or not the sensor
responds to various products.

Detection Time: Amount of time the detector
must be exposed to product before it responds.

Fall Time: Amount of time that passes before
the detector returns to its baseline reading after
product is removed.

12.2.1 Compiled Test Resulits:

Accuracy (%)100 100

Bias* N/A
Precision* (%) N/A
Detection Time (hh:mm:ss) <00:00:01
Fail Time (hh:mm:ss) <00:00:01
Lower Detection Limit (in) **

**See attached chart
12.2.2 Specificity Results (%):*

*These sensors will respond to any liquid which
has sufficient depth and gravity to raise the float.

LS-3N.C. LS-3N.O.
Test Gasoline| Water | Gasofine] Water
Accuracy (%) 100 | 100 | 100 | 100
Bias* N/A N/A N/A N/A
Precision® N/A N/A N/A N/A
Detection Time (hhummiss) | < 1sec j<1sec| <1sec |<1sec
Fall Time {(hhmm:ss) <1sec |<1sec| <1sec |<1sec
Lower Detection Limit (in) 1.09 0.85 0.92 0.67
LS-7 HVA (Mini)
Test Gasoline | Water | Gasoline | Water
Accuracy {%) 100 100 100 100
Bias* N/A N/A N/A A
Precision* N/A N/A N/A N/A
Detection Time (hhimm:ss) | <1sec |<1sec| <1sec |<1sec
Fall Time (hh:mm:ss) <1sec |<1sec] <1sec |[<1sec
Lower Detection Limit (in) 0.42 0.32 0.33 0.28
LS-30 (Low} | LS-30 (High)
Test Gasoline| Water | Gasoline| Water
Accuracy {%}) 100 100 100 100
Bias* N/A N/A N/A N/A
Precision® N/A N/A N/A N/A
Detection Time (hh:mm:ss) | <1sec |[<1se8c{ <1sec |<1sec
Fall Time (hh:mm:ss) <1sec |<1sec| <18ec {<1sec
Lower Detaction Limit (in) N/A 1.86 N/A 6.0

Table 12.1: Test Results. |



LS-3N.C. LS-3N.Q. LS-7 HVA
Calculated Calculated Calculated Calculatad
Run # Volume Level Run # Volume Lavel Run # Volume Level Run # Volume Level
1 128.0 0.8 1 100 0.67 1 40 0.34 1 44 0.29
2 127.0 0.8 2 101 0.68 2 38 0.32 2 44 0.29
3 127.0 0.8 3 101 0.68 3 38 0.32 3 42 0.27
4 127.0 0.8 4 100 067 4 38 0.32 4 46 0.30
5 128.0 0.9 5 100 0.67 5 38 0.32 5 43 0.28
6 127.0 0.8 6 100 0.67 8 38 0.32 6 43 0.28
Ave, = 0.9 in Ave. = 0.67 in Ave. = 0.32 in Ave. = 0.28 in
LS-30 (High Level)* LS-30 (Low Level)** Sensor No.  Description
(Hig C;Iculated ( Cl[cumd LS3N.C.  Vertical Liquid Sensor
LS-3N.O. Reservoir Sensor (Liquid Loss)
Run # 1 |
Run # Volunje Levesl un Volume lLeve LS-7 Horizontal Liquid Sensor -
1 N/A 6.0 1 278 1.88 LS-30 Dual Reservoir Sensor Liquid Loss/Gain
2 N/A 6.0 2 278 1.88 HVA Mini Vertical Liquid Sensor
3 N/A 6.0 3 272 1.84
4 N/A 6.0 4 274 1.85
5 N/A 6.0 5 276 1.87
6 N/A 6.0 6 275 1.86
Ave. = 6.0 in Ave. = 1.86 in
* Alarm occurs when liquid level exceeds 6 in fram bottom of probe.
** Alamm oceurs when liquid level is below 1.86 in.
Table 12.2: Water Tests.
LS-3N.C. LS-3N.O. LS-7 HVA
Calculated Calculated Calculated Calculated
Run # Volume Level Run # Volume Level Run # Volume Leval Run # Volume Level
1 162 1.08 1 136 091 1 51 0.43 1 50 0.32
2 163 1.09 2 137 0.92 2 51 0.43 2 52 0.34
3 162 1.08 3 136 0.91 3 50 0.42 3 52 0.34
4 162 1.08 4 137 0.92 4 50 042 4 51 0.33
5 162 1.08 5 137 0.92 5 50 042 s 51 0.33
6 163 1.09 6 137 0.92 6 50 0.42 6 52 0.34
Ave. = 1.09 in Ave, = 0.91 in Ava. = 0.43 in Ave. = 0.33 in
LS-30 (High Level)** LS-30 (Low Level)** Sensor No.  Description
(Hig Ca)l g ( cllculat — LS-3N.C. Vertical Liquid Sensor
cu LS-3N.O Reservoir Sensor {Liquid Loss)
# Vol Level e A -
Run # Vot:me Lirel Run °:m° a:e LS-7 Horizontal Liquid Sensor
1 : 1 LS-30 Dual Reservolr Sensor Liquid Loss/Gain
2 - b 2 ™ - HVA Mini Vertical Liquid Sensor
3 e L] 3 e -
4 e ke 4 -r ok
5 e ke 5 - -
6 - i 6 e -h
Ave. = 6.0 in Ave. = 1.86 in

** Tests conducted on L5-30 with gasclina.
Table 12.3: Gasoline Tests.
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