16JT

Double-Effect Hermetic Absorption
Liquid Chillers With PIC Controls
Units 810-880, 080-150, 080L-150L

Start-Up, Operation, and
Maintenance Instructions

SAFETY CONSIDERATIONS

Absorption liquid chillers provide safe and reliable service when
operated within design specifications. When oper ating this equip-
ment, use good judgment and safety precautionsto avoid damage
toequipment and property or injury to personnd.

Be sureyou under stand and follow the procedures and safety pre-
cautions contained in the chiller instructionsaswell asthose listed
in thisguide.

A DANGER

DO NOT USE OXYGEN or air to purge lines, leak test, or pressurize
achiller. Use dry nitrogen.

NEVER EXCEED specified test pressures. For the 16JT chiller, the
maximum pressureis 12 psig (83 kPa).

WEAR goggles and suitable protective clothing when handling lith-
ium bromide, octyl dcohol, inhibitor, lithium hydroxide, and hydro-
bromic acid. IMMEDIATELY wash any spills from the skin with
soap and water. IMMEDIATELY FLUSH EYES with water and con-
sult aphysician.

A WARNING

DO NOT USE eyebalts or eyebolt holes to rig chiller sections or the
entire assembly.

DO NOT work on high-voltage equipment unless you are a qudified
electrician.

DO NOT WORK ON electricd components, including control pan-
elsor switches, until you are sure ALL POWER IS OFF and no resid-
ua voltage can leak from capacitors or solid-state components.

LOCK OPEN AND TAG dectrical circuits during servicing. IF
WORK IS INTERRUPTED, confirm that al circuits are deenergized
before resuming work.

NEVER DISCONNECT safety devices or bypass dectric interlocks
and operate the chiller. Also, never operate the chiller when any safety
devices are not adjusted and functioning normally.

DO NQOT syphon lithium bromide or any other chemica by mouth.

BE SURE al hydrogen has been exhausted before cutting into purge
chambers. Hydrogen mixed with air can explode when ignited.

WHEN FLAMECUTTING OR WELDING on an absorption chiller,
some noxious fumes may be produced. Ventilate the area thoroughly
to avoid breathing concentrated fumes.

DO NOT perform any welding or flamecutting to a chiller while it is
under avacuum or pressurized condition.

NEVER APPLY an open flame or live steam to a refrigerant cyl-
inder. Dangerous overpressure can result. When necessary to heat a
cylinder, use only warm (110 F [43 C]) water.

DO NOT REUSE disposable (nonreturnable) cylinders or attempt to
refill them. It is DANGEROUS AND ILLEGAL. When cylinder is
emptied, evacuate remaining gas pressure, loosen the collar and
unscrew and discard the valve stem. DO NOT INCINERATE.

DO NOT ATTEMPT TO REMOVE fittings, covers, etc., while
chiller isunder pressure, vacuum or while chiller isrunning.

A CAUTION

— CONNECT THE ABSORPTION CHILLER to an emergency power

source to ensure that a constant power supply is maintained to the unit
in the event that the main electrica power source is interrupted or
temporarily lost. Failure to provide an emergency power source to the
chiller could result in crystdlization of the lithium bromide solution
insde the machine, rendering it temporarily inoperative. A potentialy
lengthy decrystdlization process might be required to return the
chiller to normal operation depending on the severity of the crystalli-
zation and/or the length of time the machine was without power.

PROVIDE AN EMERGENCY POWER SOURCE to the chilled
water and condenser water pumps to prevent the possibility of an
evagporator freeze-up. Failure to provide emergency power to these
pumps could result in machine operation with no flow of water
through the tubeside of the evaporator, absorber and condenser sec-
tions thereby allowing the water inside the evaporator tubes to freeze.
Further, a frozen evaporator tube can burst causing contamination of
the lithium bromide solution and the inside of the chiller. A freeze-up
in the evaporator will aso result in along period of chiller down time
due to the extensive repairs required to bring the chiller and the lith-
ium bromide solution back to its origina condition.

DO NOT climb over achiller. Use platform, catwalk or staging. Fol-
low safe practices when using ladders.

DO NOT STEP ON chiller piping. It might bresk or bend and cause
persond injury.

USE MECHANICAL EQUIPMENT (crane, hoit, etc.) to lift or
move ingpection covers or other heavy components. Even if com-
ponents are light, use such equipment when thereis arisk of dipping
or losing your balance.

VALVE OFF AND TAG steam, water or brine lines before opening
them.

DO NOT LOOSEN waterbox cover bolts until the waterbox has been
completely drained.

DO NOT VENT OR DRAIN waterboxes containing industrial brines,
liquid, gases, or semisolids without permission of your process con-
trol group.

BE AWARE that certain automatic start arrangements can engage
starters. Open the disconnects ahead of the startersin addition to shut-
ting off the chiller or pump.

USE only repaired or replacement parts that meet the code require-
ments of the original equipment.

DO NOT ALLOW UNAUTHORIZED PERSONS to tamper with
chiller safeties or to make major repairs.

PERIODICALLY INSPECT all valves, fittings, piping, and relief
devicesfor corrosion, rust, leaks, or damage.

PROVIDE A DRAIN connection in the vent line near each pressure
relief deviceto prevent a build-up of condensate or rain water.
IMMEDIATELY wipe or flush the floor if lithium bromide or octyl
alcohol isspilled oniit.

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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INTRODUCTION

Everyone involved in the start-up, operation, and main-
tenance of the 16JT chiller should be thoroughly familiar
with the following instructions and other necessary job data
before initial start-up and before operating the chiller and its
control system or performing chiller maintenance. Proce-
dures are arranged in the sequence required for proper chiller
start-up and operation.

ABBREVIATIONS AND EXPLANATIONS

CCN — Carrier Comfort Network

ECW — Entering Chilled Water

Gl — High-Stage Generator

G2 — Low-Stage Generator

HX  — Heat Exchanger

HX1 — High-Temperature Heat Exchanger
HX2 — Low-Temperature Heat Exchanger
LCD — Level Control Device

LCW — Leaving Chilled Water

LID — Local Interface Device

PIC — Product Integrated Control

PSIO — Processor/Sensor Input/Output Module
RLA — Rated Load Amps

Sl — International System of Units (metric)

Words printed in all capital letters can be viewed on the
LID (e.g., LOCAL, CCN, RUNNING, ALARM, etc).

Words printed both in all capital letters and italics can also
be viewed on the LID and are paramet&@©NTROL MODE,
COOLING SETPOINT, TARGET CAPACITY VAL\E;.)
with associated values (e.g., modes, temperatures, percent-
ages, pressures, on, off, etc.).

Words printed in all capital letters and in a box represent

softkeys on the LID control panel (e.§.; ENTEREXIT]).

Factory installed additional components are referred to as
options in this manual; factory supplied but field installed
additional components are referred to as accessories.

CHILLER DESCRIPTION

Chiller Information and Nameplate —  The chiller
nameplate includes model and serial number information
(Fig. 1). See Fig. 2 and 3 for the location of the nameplate
on the chiller.

Basic Absorption Cycle —  The 16JT absorption chiller
uses water as the refrigerant in vessels maintained under a
deep vacuum. The chiller operates on the simple principle
that under low absolute pressure (vacuum), water takes up
heat and vaporizes (boils) at a low temperature. For ex-
ample, at the very deep vacuum of 0.3 in. (6.4 mm) of mer-
cury absolute pressure, water boils at the relatively cool
temperature of only 40 F (4 C). To obtain the energy re-
quired for this boiling, it takes heat from, and therefore chills,
another fluid (usually water). The chilled fluid then can be
used for cooling purposes.

To make the cooling process continuous, the refrigerant
vapor must be removed as it is produced. For this, a solution
of lithium bromide (LiBr) salt in water is used to absorb the
water vapor. Lithium bromide has a high affinity for water,
and will absorb it in large quantities under the right condi-
tions. The removal of the refrigerant vapor by absorption keeps
the chiller pressure low enough for the cooling vaporization
to continue. However, this process dilutes the solution and
reduces its absorption capacity. Therefore the diluted lithium
bromide solution is pumped to separate vessels where it is
heated to release (boil off) the previously absorbed water.
Relatively cool condensing water from a cooling tower or
other source removes enough heat from this vapor to con-
dense it again into liquid for reuse in the cooling cycle. The
reconcentrated lithium bromide solution is returned to the
original vessel to continue the absorption process.

Double-Effect Reconcentration —  The 16JT re-
concentrates solution in 2 stages to improve the operating
efficiency. Approximately half of the diluted solution is pumped

to a high-temperature vessel (high stage) where it is heated
directly by high-pressure steam for reconcentration. The other
half of the solution flows to a low-temperature vessel (low
stage) where it is heated for reconcentration by hot water
vapor released in the high-temperature vessel. The low stage
acts as the condenser for the high stage, so the heat energy
first applied in the high-stage vessel is used again in the low-
stage vessel. This cuts the heat input to almost half of
that required for an absorption chiller with a single
reconcentrator.

Chiller Components — The major sections of
the chiller are contained in several vessels (Fig. 2 and 3,
and Table 1).

The large lower shell contains the evaporator and ab-
sorber sections. The evaporator and absorber are positioned
side by side in units 16JT810-880, but the evaporator is
positioned above the absorber in units 16JT080-150,
080L-150L. In the evaporator section, the refrigerant water
vaporizes and cools the chilled water for the air conditioning
or cooling process. In the absorber, vaporized water from
the evaporator is absorbed by lithium bromide solution.

16 JT 080 L

Absorption
Chiller

Additional
Length and Capacity

Unit Size

Double-Effect
(2-Stage)

Fig. 1 — Model Number Nomenclature



The smaller vessel above the evaporator/absorber assem-
bly is the high-stage generator. Here, approximately half of
the diluted solution from the absorber is heated and recon-
centrated to recover slightly over half of the water previ-
ously absorbed.

The other shell above the evaporator/absorber assembly
contains the low-stage generator and condenser. The other
half of the diluted solution is heated and reconcentrated in
the low-stage generator by high temperature water vapor from
the high-stage generator. The water vapor released from the
solution in this process is condensed to liquid in the con-
denser section.

The 16JT chiller also has two solution heat exchangers
and a steam condensate heat exchanger to improve operat-
ing economy; an external purge system to maintain chiller
vacuum by the removal of noncondensables; hermetic pumps
to circulate the solution and refrigerant; and various opera-
tional, capacity, and safety devices to provide automatic, re-
liable chiller performance.

Table 1 — 16JT Description

our | ATRORRSER [sorgmon|PRRETS
CONFIGURATION EDUCTORS

810-854 Side-by-side 1 1
857,865 Side-by-side 1 2
873,880 Side-by-side 2 2
080-120 Over-and-under 2 4
135, 150 Over-and-under 3 4
080L-120L Over-and-under 2 4
135L,150L Over-and-under 3 4

Flow Circuits — Figures 4 and 5 illustrate the basic flow

circuits of the 16JT absorption chiller.

The liquid to be chilled is passed through the evaporator
tube bundle and is cooled by the evaporation of refrigerant
water sprayed over the outer surface of the tubes by the re-
circulating refrigerant pump. The refrigerant vapors are drawn
into the absorber section and are absorbed by the lithium
bromide-water solution sprayed over the absorber tubes. The
heat picked up from the chilled liquid is transferred from the
absorbed vapor to the cooling water flowing through the ab-
sorber tubes.

The solution in the absorber becomes diluted as it absorbs
water and loses its ability to continue the absorption pro-
cess. It is then transferred by the solution pump to the gen-
erator sections to be reconcentrated. Approximately half of
the weak (diluted) solution goes to the shell side of the high-
stage generator where it is heated by high-pressure steam.
This boils out its absorbed water. This high-temperature re-
frigerant water vapor passes to the low-stage generator tubes.
In the shell side of the low-stage generator, the rest of the
weak solution is heated by the high-temperature refrigerant
water vapor from the high-stage generator. This boils out its
absorbed water.

The refrigerant water vapor boiled from the low-stage gen-
erator solution passes into the condenser section and con-
denses on tubes containing cooling water. This is the same
cooling water which had just flowed through the absorber
tubes. On the tube side of the low-stage generator, the con-
densed high-temperature refrigerant water passes into the con-
denser, where it is cooled to the condenser temperature. The
combined condensed refrigerant water from the two genera-
tors now flows back to the evaporator to begin a new re-
frigerant cycle.

The strong (reconcentrated) solution flows from the two
generators back to the absorber spray headers to begin a new
solution cycle. On the way, it passes through solution heat
exchangers where heat is transferred from the hot, strong so-
lution to the cooler, weak solution being pumped to the gen-
erators. Solution to and from the high-stage generator
passes through both a high-temperature heat exchanger and
low-temperature heat exchanger. Solution to and from the
low-stage generator passes through only the low-temperature
heat exchanger. This heat transfer improves solution cycle
efficiency by preheating the relatively cool, weak solution
before it enters the generators and precooling the hotter, strong
solution before it enters the absorber. The efficiency is fur-
ther improved by transferring heat from the hot steam con-
densate to the cooler, weak solution in the condensate drain
heat exchanger and trap.

The weak solution flowing to the generators passes through
a flow control valve which is positioned by a float in the
high-stage generator overflow box. The purpose of the valve
is to automatically maintain optimum solution flow to the
two generators at all operating conditions for maximum
efficiency.

During high load operation, some abnormal conditions can
cause the lithium bromide concentration to increase above
normal, with the strong solution concentration close to crys-
tallization (see Equilibrium Diagram and Chiller Solution Cycle,
Fig. 6). If, for some reason, the chiller controls do not pre-
vent strong solution crystallization during abnormal operat-
ing conditions and flow blockage does occur, the strong-
solution overflow pipe will reverse or limit the crystallization
until the cause can be corrected. The overflow pipe is lo-
cated between the low-stage generator discharge box and the
absorber, bypassing the low-temperature heat exchanger, as
shown in Fig. 4 and 5.

If crystallization occurs, it generally takes place in the shell
side of the low-temperature heat exchanger, blocking the flow
of strong solution from the generators. The strong solution
then backs up in the discharge box and spills over into the
overflow pipe, which returns it directly to the absorber sump.
The solution pump then returns the hot solution through the
heat exchanger tubes, automatically heating and decrystal-
lizing the shell side.

Equilibrium Diagram and Chiller Solution

Cycle — Asample solution cycle can be illustrated by plot-
ting it on a basic equilibrium diagram for lithium bromide in
solution with water (Fig. 6). The diagram is also used for
performance analyses and troubleshooting. Figure 7 may be
used to plot the solution cycle for your 16JT chiller.

The left scale on the diagram indicates solution and water
vapor pressures at equilibrium conditions. The right scale
indicates the corresponding saturation (boiling or condens-
ing) temperatures for both the refrigerant (water) and the
solution.

The bottom scale represents solution concentration, ex-
pressed as percentage of lithium bromide by weight in so-
lution with water. For example, a lithium bromide concen-
tration of 60% means 60% lithium bromide and 40% water
by weight.

The curved lines running diagonally left to right are so-
lution temperature lines (not to be confused with the hori-
zontal saturation temperature lines). The single curved line
at the lower right represents the crystallization line. The so-
lution becomes saturated at any combination of temperature
and concentration to the right of this line, and it will begin
to crystallize (solidify) and restrict flow.
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Steam Inlet

High-Stage Generator (G1)

Low-Stage Generator (G2)

Cooling Water Outlet

Condenser

Rupture Disc

Purge Storage Chamber

Control Center

Generator Overflow (GO) Loop Heat Exchanger
Knockout Chamber

Low-Temperature Heat Exchanger (HX2)
Name Plate

Absorber

22

REAR VIEW

Cooling Water Inlet

Evaporator

Chilled Water Outlet

LCD (Level Control Device) Box

Steam Condensate Outlet

Steam Trap

Refrigerant Pump

Drain Heat Exchangers (Second One is Optional)
High Temperature Heat Exchanger (HX1)
Solution Pump

Chilled Water Inlet

Solution Pump Service Valve

Fig. 2 — 16JT810-880 Typical External Schematic
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1 — Steam Inlet 16 — Evaporator

2 — High-Stage Generator (G1) 17 — Cooling Water Absorber Outlet

3 — Low-Stage Generator (G2) 18 — Solution Pump Service Valve

4 — Condenser 19 — Cooling Water Inlet

5 — Cooling Water Condenser Inlet 20 — Absorber

6 — Rupture Disc 21 — Chilled Water Inlet

7 — Purge Storage Chamber 22 — Chilled Water Outlet

8 — Cooling Water Condenser Outlet 23 — LCD (Level Control Device) Box

9 — Refrigerant Chamber 24 — Steam Condensate Outlet
10 — Name Plate 25 — Steam Trap*
11 — Refrigerant Pump 26 — High Temperature Heat Exchanger (HX1)
12 — Generator Overflow (GO) Loop Heat Exchanger 27 — Drain Heat Exchanger
13 — Knockout Chamber 28 — Solution Pump(s)
14 — Low-Temperature Heat Exchanger (HX2) 29 — Second Drain Heat Exchanger (Optional)
15 — Control Center 30 — Chilled Water Inlet (Optional Location)

31 — Chilled Water Outlet (Optional Location)

*If optional drain heat exchanger is used, locate the steam trap on
Item 29 vs. ltem 27.

Fig. 3 — 16JT080-150, 080L-150L: Typical External Schematic
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EA1 — Refrigerant Pump Overload Cutout

EA2 — Solution Pump Overload Cutout

EA4 — Vacuum Pump Motor Overload

FA1 — Chilled Water Low-Flow Cutout

FA2 — Cooling Water Low-Flow Cutout

LCD — Level Control Device

LC — Refrigerant Level Switches

PA1 — High-Pressure Switch (High-Stage
Generator)

PI1 — Compound Gage (High-Temperature
Generator)

PIC — Product Integrated Control

TA1 — Chilled-Water Low-Temperature Cutout

TA3 — Refrigerant Pump Motor High-
Temperature Cutout

NOTES:

LEGEND

1. Spray pump and second solution pump are located on large sizes only.
2. Vacuum pump is optional.
3. Electric capacity control is shown. (Pneumatic is optional.)

TAS5

Tl 1-4
TI5-8
T19-10
Tl 11-12
Tl 13-14

—A—
—4—
B>

*The LCD valve is physically located with the float in the high stage generator overflow box, not
where it is schematically shown in the illustration.

Fig. 4 — Typical Flow Circuits, with Data Points, Shown for 16JT080-150,080L-150L Arrangements

Level Control Device

— Temperature Control (Capacity Control)

Solution Pump Motor High-
Temperature Cutout

Solution High-Temperature Cutout
Weak Solution Thermocouples
Strong Solution Thermocouples
Refrigerant Thermocouples
Cooling Water Thermocouples
Chilled Water Thermocouples

Control Wiring

Piping Connections

Valve

r COOLING WATER OUT
! RUPTURE DISC Loc———®
2N ! -
1 CONDENSER ]
A HIGH.STAGE . N )
¥ GENERATOR i ISTEAMIN i
]
i i n l
] — 5
| :
! :
|
! LOW-STAGE
; GENERATOR %
1 Iy OVERFLOW 1
—— 4 PIPE
I ] g
LcD
" . HE -y
¥ = ABSORBER out
HIGH-TEMPERATURE - -
HEAT EXCHANGER cHiLep ™
oran ™ WATER
HEAT I
EXCHANGER 1 T T
COOLING
WATER IN
COND%NFSATE T SOLUTION REFRIGERANT

DILUTED LiBr -

LOW-TEMPERATURE

HEATEXCHANGER ~ FUMP PUMP
CONCENTRATED REFRIGERANT
LIQUID LiBr VAPOR

Fig. 5 — Typical Flow Circuits, (Simplified) Arrangement Shown for 16JT810-880
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The slightly sloped vertical lines extending from the bot-
tom of the diagram are solution specific gravity lines. The
concentration of a lithium bromide solution sample can be
determined by measuring its specific gravity with a hydro-
meter and reading its temperature. Plotting the intersection
point for these 2 values and reading straight down to the per-
cent lithium bromide scale will give the concentration. The
corresponding vapor pressure can also be determined by read-
ing the scale straight to the left of the point, and its satura-
tion temperature can be read on the scale straight to the right.

PLOTTING THE SOLUTION CYCLE — An absorption so-
lution cycle at typical full load conditions is plotted in
Fig. 6 from Points 1 through 14X. The corresponding values
for these typical points are listed in Table 2. Note that
these values will vary with different loads and operating
conditions.

Point 1 represents the strong solution in the absorber as it
begins to absorb water vapor after being sprayed from the
absorber nozzles. This condition is internal and cannot be
measured.

Point 2 represents the diluted (weak) solution after it leaves
the absorber and before it enters the low-temperature heat
exchanger. This includes the weak solution’s flow through
the solution pump. Point 2 is also used to calculate absorber
loss.

Point 2 represents the theoretical point calculated by refrig-
erant temperature and the concentration measured by the re-
frigerant level. Point 2is used to calculate absorber loss
and can be measured with a solution sample from the pump
discharge. The Product Integrated Control (PIC) monitors
Point 2 via the refrigerant temperature and calculates so-
lution concentration based on the refrigerant level. For more
information on the PIC, see the Controls section, page 13.

Point 3 represents the weak solution leaving the low-
temperature heat exchanger. The solution is at the same con-
centration as at Point 2, but at a higher temperature after
gaining heat from the strong solution. This temperature is
measured by the PIC controller.

Point 4 represents the weak solution leaving the drain heat
exchanger. It is at the same concentration as Point 3, but at
a higher temperature after gaining heat from the steam con-
densate. Its temperature can be measured manually at a well

provided for this purpose. At this point, the weak solution
first flows through the level control device (LCD) valve and

is then split, with approximately half going to the low-stage
generator and the rest going on to the high-temperature heat
exchanger.

Point 5 represents the weak solution in the low-stage gen-
erator after being preheated to the boiling temperature. The
solution will boil at temperatures and concentrations corre-
sponding to a saturation temperature established by the re-
frigerant vapor condensing temperature in the condenser. This
condition is internal and cannot be measured.

Point 6 represents the weak solution leaving the high-
temperature heat exchanger and entering the high-stage gen-
erator. Itis at the same concentration as Point 4 but at a higher
temperature after gaining heat from the strong solution. This
temperature is measured by the PIC controller.

Point 7 represents the weak solution in the high-stage gen-
erator after being preheated to the boiling temperature. The
solution will boil at temperatures and concentrations corre-
sponding to the saturation temperature established by the re-
frigerant vapor condensing temperature in the low-stage
generator tubes. The concentration is the same as Point 6 but
at a higher temperature; this temperature is measured by the
PIC controller which measures the condensed refrigerant va-
por leaving the low-stage generator tubes.

Point 8 represents the strong solution leaving the high-stage
generator and entering the high-temperature heat exchanger
after being reconcentrated by boiling out refrigerant water.
It can be plotted by measuring the temperatures of the leav-
ing strong solution and the condensed refrigerant vapor leav-
ing the low-stage generator tubes (saturation temperature).
These two temperatures are measured by the PIC controller
and used to calculate the strong solution concentration.

Point 9 represents the strong solution from the high-temperature
heat exchanger as it flows between the two heat exchangers.
It is the same concentration as Point 8 but at a cooler tem-
perature after giving up heat to the weak solution. The tem-
perature is measured by the PIC controller.

Point 9X represents the point on the crystallization line that
corresponds to the conditions at Point 9 if the solution were
cooled. This point is calculated by the PIC using the tem-
perature and concentration at Point 9 as a reference.

Table 2 — Typical Full Load Cycle Equilibrium Data

POINT SOLUTION TEMPERATURE YAPOR PRESSURE SOLUTION PERCENTAGE SATURATED TEMPERATURE
F C in. Hg mm Hg % F C
1 120 49 0.3 6 62.6 40 4.4
2 103 39 0.3 6 58.0 40 4.4
2' 100 38 0.2 5 58.0 36 2.2
3 149 65 1.0 25 58.0 79 26.0
4 160 71 1.4 35 58.0 90 32.0
5 171 77 1.9 48 58.0 100 38.0
6 279 137 18.0 156 58.0 190 88.0
7 290 143 24.0 608 58.0 200 93.0
8 318 159 24.0 608 63.8 200 93.0
9 175 79 1.1 28 63.8 82 28.0
9X 175 79 0.7 18 67.5 68 20.0
10 186 86 1.9 48 61.5 100 38.0
11 182 83 1.6 41 62.6 93 34.0
12 126 52 0.3 8 62.6 45 7.2
13 120 49 0.3 7 61.5 43 6.1
14 118 48 0.2 6 62.2 38 3.3
14X 118 48 0.2 4 65.0 29 -1.7
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Point 10 represents the strong solution leaving the low-stage
generator and entering the low-temperature heat exchanger.
It is at a weaker concentration than the solution from the
high-stage generator and can be plotted. The PIC controller
measures the temperatures of the leaving strong solution and
refrigerant vapor condensate (saturation temperature). The
concentration of the solution is calculated by the PIC
controller.

Point 11 represents the mixture of strong solution from the
high-temperature heat exchanger and strong solution from
the low-stage generator as they both enter the low-temperature
heat exchanger. The temperature is measured by the PIC
controller. The concentration is calculated using Points 9
and 10.

Point 12 represents the combined strong solution before it
leaves the low-temperature heat exchanger after giving up
heat to the weak solution. This condition is internal and can-
not be measured. The concentration is the same as Point 11.

Point 13 represents the strong solution leaving the low-
temperature heat exchanger and entering the absorber spray
nozzles, after being mixed with some weak solution inside
the heat exchanger. The temperature is measured by the PIC
controller, but the concentration cannot be sampled. After
leaving the spray nozzles, the solution is somewhat cooled
and concentrated as it flashes to the lower pressure of the
absorber, at Point 1.

Point 14 represents a theoretical point calculated by using
the concentration at Point 12 and the solution saturation tem-
perature at Point 2. It is used to determine how close the
chiller is to the crystallization line.

Point 14X represents the point on the crystallization line that
corresponds to the conditions at Point 14 if the solution were
cooled. Point 14X is calculated by the PIC using the tem-
perature and concentration at Point 14 as a reference.

Purge System — Figures 8 and 9 show the basic com-
ponents and flow circuits of the motorless purge.

The purge system automatically removes noncondens-
ables from the chiller and transfers them to a storage cham-
ber where they cannot affect chiller operation. Noncondens-
ables are gases such ag N, and H, that will not condense
at the normal chiller operating temperatures and pressures

1 — Storage Chamber 6 — Check Valve

2 — Auxiliary Valve 7 — Exhaust Bottle (Liquid Seal)

3 — Eductor 8 — Solution Return Valve

4 — Solution from Solution 9 — Separation Chamber
Pump 10 — Exhaust Valve

5 — Solution Returning to

Absorber

Fig. 8 — Purge System, 16JT810-880
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and, because they reduce the chiller vacuum, they reduce the
chiller capacity.

Some hydrogen (5 gas is liberated within the chiller dur-

ing normal operation and its rate of generation is controlled
by the solution inhibitor. The presence of most other gases
in the chiller would occur either through a leak (the chiller
is under a deep vacuum) or by entrainment in the refrigerant
and solution at initial charging. During operation, noncon-
densables accumulate in the absorber, which is the lowest
pressure area of the chiller.

For purging, the gases are continuously drawn from the
absorber into the lower pressure of eductors, where they are
entrained in solution flowing from the solution pump. The
mixture then continues on to the purge storage tank. The non-
condensables are released in a separator and the solution flows
back to the absorber by way of the generator overflow pipe.

Noncondensables accumulate in the purge storage tank where
they are isolated from the rest of the chiller. The storage cham-
ber is initially filled with solution that is displaced as the
chamber gradually fills with noncondensables. These gases
then must be periodically exhausted from the storage cham-
ber by a manual procedure. This is begun by closing a so-
lution return valve to force solution from the pump into the
storage chamber to compress the noncondensables to above
atmospheric pressure. Then the exhaust valve is opened to
bleed the noncondensables to the atmosphere through solu-
tion in the exhaust bottle. This operation is described in the
Maintenance Procedures, Purge Manual Exhaust Procedure
section, page 79.

Some chillers also have an optional, permanently in-
stalled vacuum pump system (as shown in Fig. 4) that re-
moves noncondensables directly from the absorber to evacuate
the chiller at initial start-up and after service work.

NOTE: This vacuum pump system does not take the place
of the purge system.

The pump is wired into the chiller control circuit for power.

®
CONDENSER

'~

ABSORBER
N—

P=-®

e
b1
T

:I_|
ONI
@

-

—-—

LEGEND
1 — Storage Chamber 7 — Eductor
2 — Solution Return Valve 8 — Solution Pumps
3 — Eductor 9 — Separation Chamber
4 — Eductor 10 — Exhaust Bottle (Liquid Seal)
5 — GO-Loop Box 11 — Exhaust Valve
6 — Eductor
NOTE: Number of eductors varies from one on smaller sizes to 4 on larger

Fig. 9 — Purge System, 16JT080-150, 080L-150L



L CONTROLS
Definitions

ANALOG SIGNAL — An analog signalvaries in propor-

tion to the monitored source. It quantifies values between
operating limits. For example, a temperature sensor is an ana-
log device because its resistance changes in proportion to
the temperature and it detects many values.

DIGITAL SIGNAL — A digital (discrete) signals a two-
position representation of the value of a monitored source.
For example, a switch is a digital device because it only in-
dicates whether a value is above or below a set point or bound-
ary by generating an on/off, high/low, or open/closed signal.

Overview — The 16JT absorption liquid chiller contains

a microprocessor-based control center that monitors and con-
trols all operations of the chiller. The microprocessor con-
trol system matches the cooling capacity of the chiller to the
cooling load while providing state-of-the-art chiller protec-
tion. The system controls cooling capacity within the set point
plus the deadband by sensing the leaving or entering chilled
water temperature and regulating the steam valve via a
mechanically-linked actuator. Movement of the valve causes
the steam rate to increase or decrease, thereby increasing or
decreasing the chiller’s capacity. The processor protects the
chiller by monitoring the digital and analog inputs and ex-
ecutes capacity overrides or safety shutdowns, if required.
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PIC System Components —  The Product Integrated
Control (PIC) is the chiller’s control system. The PIC con-
trols the operation of the chiller by monitoring all operating
conditions. The PIC can also diagnose a problem with the
chiller. It positions the steam valve to maintain leaving chilled
water temperature. The PIC can also interface with auxiliary
equipment such as pumps and cooling tower fans so that they
turn on only when required. The PIC checks all safeties to
prevent any unsafe operating conditions.

The PIC can interface with the Carrier Comfort Network
(CCN), if desired and can communicate with other PIC-
equipped chillers and other CCN devices.

The PIC system consists of five modules housed inside
the control center (Fig. 10):

» Master Comfort Controller (PC6400)

» Processor/Sensor Input/Output (Slave PSIO) Module

* First 8-Input Module

» Second 8-Input Module

* Third 8-Input Module

The PIC system also includes the following components:
« LID

» Six-Pack Relay Boards

* Temperature Sensors

* Pressure Transducers
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INTERNAL VIEW

°

CYCLE-GUARD™

SWITCH VACUUM PUMP

1 9 AUTO MANUAL START
\ / 17
DETAIL "A"
VACUUM PUMP
%/18
LEGEND
1 — Fused Disconnect 12— Pump Fuse Blocks (5) LID — Local Interface Device
2 — Low Voltage Transformers 13— Control Relays (7) MDC — Main Disconnect
(TR1, TR2, TR3, TR5) 14 — Primary Power Transformer (TR7) NEMA — National Electrical Manufacturer’s
3 — 6-Pack Relay Boards (2) 15 — Cooling Fan Association
4 — PC6400 (Master Comfort 16 — |Indicator Lights OL — Overload
Controller) 17 — Vacuum Pump Start Button PSIO — Processor/Sensor Input/Output
5 — Slave PSIO (Processor/Sensor 18 — Vacuum Pump Stop Button ) Module
Input/Output Module) 19 — Cycle-Guard™ Auto/Manual Switch RB — Relay Board
6 — 8-Input Modules (3) 20 — Panel Vent RP — Refrigerant Pump Contactor
7 — Location for Spare Modules (3) 21 — Panel Door Handle SP — Solution Pump Contactor
8 — Circuit Breakers (4) 8-IN — 8 Input Module SSP  — Solution Spray Pump Contactor
9 — Low Voltage Transformer, TR4 CR — Control Relay TB — Terminal Block
10 — Terminal Blocks (3) FB — Fuse Block TR — Transformer
11 — Pump Motor Overloads (5) GL — Ground Lug VP — Vacuum Pump Contactor

Fig. 10 — Typical 16JT Chiller PIC Control Center
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The control center is divided into two areas. The control Figure 11 is a schematic representation of the PIC control
voltages contained in each area of the control center are: system.

« upper right side: all extra-low voltage wiring (24 v or less)
* left side: 115 vac control voltage and chiller high power

wiring
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©CONOT~WNE

N

o0 AW

© N

agrwONE

Noo

0o

ONOOAWONE

Spare

LID «— LID (Local Interface Device)
INPUTS oooo OUTPUTS
. Cycle-Guard™ Auto/Manual Switcb 1. Chilled Water Pumps
. Weak LiBr Leaving LCD Box L CoOMM 1\ 2. Cooling Water Pumps
Strong LiBr Leaving G1 PC6400 3. Solution Pumps No. 1 and 2
Weak LiBr Leaving High HX1 N > and Solution Spray Pump.
Strong LiBr Leaving G2 Y ooc— 4. Refrigerant Pump
. G2 LiBr Qverflow Plpel COMM 3 5. Capacity Control Valve
. Strong LiBr Leaving High HX1 6. Tower Fan Relay
. Stop Button on LID W ; 'I’-_\:SFE RE|aﬁ{ "
. arm Lig
Transducer Reference Voltage \
G1 Internal Pressure
Solution Pump No.1 Pressure
Solution Pump No. 2 Pressure COMM 3 f Cycle-Guard Valve
Refrigerant Level Sensor 2. Chiller Run Rela
Refrigerant Temperature W\ SLAVE PSIO x| 3. Spare /
Entering Chilled Water ! = — "1 4. spare
Leaving Chilled Water 5. Spare
Weak LiBr Leaving Absorber COMM 3 Le Spare
Weak LiBr Leaving Low HX2
. Cooling Water Entering Absorber
. Cooling Water Leaving Absorber/
\ PIC SYSTEM
Vapor Condensate Temperature \ CONTROL CENTER
Condensate Temp. from G2
(Refrigerant) COMM 3
Cooling Water Leaving Condenser 1ST 8-INPUT
Strong LiBr Leaving Low HX2 \5
Remote Contacts —
Recirculated LiBr Entering COMM 3
Absorber
G1 High Temp/Pressure Cutout
Low Chilled Water Temp J
Chilled Water Flow
Cooling Water Flow
G1 High LiBr Level
Spare Protective Limit COMM 3
Refrigerant Pump 2ND 8-INPUT
Overload/High Temp é LEGEND
Solution Pump No.1 C—
gVFT-OadéHigh Lemg COMM 3 COMM — Communications Bus
olution Pump No. Gl — High-Stage Generator
Overload/High Temp G2 — Lo%v-Stag?e Generator
- Solution Spray Pump HX1 — High-Temperature Heat Exchanger
Overload/High Temp _/ HX2 — Low-Temperature Heat Exchanger
LCD — Level Control Device
LiBr — Lithium Bromide
PC6400 — Master Comfort Controller
PSIO  — Processor/Sensor Input/Output
Temperature Reset
Remote Reset Sensor %
Common Supply Sensor N
Common Return Sensor N SRD &INPUT
Refrigerant Dilution Level 9
Low Refrigerant Level —
High Refrigerant Level

Fig. 11 — Schematic Representation of the 16JT PIC Control System

14



MASTER COMFORT CONTROLLER (PC6400) MOD-
ULE — The PC6400 module contains all the operating soft-
ware needed to control the chiller. To sense pressures and
temperatures, the 16JT uses:

e 2 or 3 pressure transducers

« 1 refrigerant level sensor

« 5 high-temperature thermistors
e 13 temperature thermistors

« 3 level probes

The PC6400 module has inputs from the Cycle-Guard™
auto/manual switch, five 100K ohm, high-temperature ther-
mistors, one temperature thermistor (5K ohm), and the LID
STOP switch. The 100K ohm thermistors measure the tem-
perature of the weak LiBr leaving LCD (level control de-
vice) box, the strong LiBr leaving G1 (high-stage generator),
the weak LiBr leaving HX1 (high-temperature heat ex-
changer), the strong LiBr leaving G2 (low-stage generator),
and the strong LiBr leaving HX1. The 5K ohm thermistor
measures the temperature of the G2 LiBr overflow pipe. The
module has outputs to the chilled water pump, cooling water
pump, solution pump(s), solution spray pump, refrigerant pump,
capacity control valve, tower fan relay, alarm relay, and LID
alarm light.

The PC6400 communicates with the Slave PSIO and the
8-input modules through a sensor bus, COMM3; it commu-
nicates with the LID for user interface and chiller control
through the CCN (Carrier Comfort Network) bus, COMML1.

PROCESSOR/SENSOR INPUT/OUTPUT MODULE (Slave
PSIO) — This module operates as a slave to the PC6400
module. The slave PSIO has a total of 12 inputs, including
inputs for the pressure transducer voltage reference, G1 in-
ternal pressure, solution pump no. 1 pressure, solution pump
no. 2 pressure, and refrigerant level sensor. (Some chiller
models do not come with a second solution pump or a spray
pump.) The slave PSIO has temperature inputs from the re-
frigerant, entering chilled water, leaving chilled water, weak
LiBr leaving the absorber, weak LiBr leaving the low tem-
perature heat exchanger (HX2), cooling water entering the
absorber, and cooling water leaving the absorber.

The slave PSIO has one output to the Cycle-Guard valve
and one for the chiller run relay; the other 4 outputs are spares.

FIRST 8-INPUT MODULE — This module has 5 tempera-
ture inputs: vapor condensate temperature, condensed vapor
temperature from G2, cooling water leaving condenser, strong
LiBr leaving low HX2, and recirculated LiBr entering sprays.
The first 8-input module also has discrete inputs for remote
contacts, G1 generator high temperature/pressure, and low
chilled water temperature.

SECOND 8-INPUT MODULE — This module has 8 dry
contacts: chilled water flow, cooling water flow, G1 high LiBr
level, spare protective limit input, refrigerant pump overload/
high temperature, solution pump no. 1 overload/high tem-
perature, solution pump no. 2 overload/high temperature, and
solution spray pump overload/high temperature.

THIRD 8-INPUT MODULE — This module has one 4 to

20 mA input for the temperature reset 4 to 20 mA and 3
temperature inputs: the remote reset sensor, common supply
sensor, and common return sensor. The third 8-input module
has 3 dry contacts: the refrigerant dilution level switch, re-
frigerant low level switch, and refrigerant high level switch.
This module has one spare input.

LOCAL INTERFACE DEVICE (LID) — The LID is the
primary user interface. It is mounted in the control panel and
communicates with the PC6400 module. The LID is the in-
put center for all local chiller set points, schedule, setup func-
tions, and options. It has a stop button, an alarm light, 4 but-
tons (softkeys) for logic inputs, and a display screen.
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SIX-PACK RELAY BOARDS — There are two 6-pack re-

lay boards located in the control center. Each is a cluster of
6 pilot relays energized by the PC6400 and the slave PSIO.
One board is used for the chilled water pump relay, cooling
water pump relay, solution pump relay, refrigerant pump re-
lay, and remote tower fan relay. The second relay board is
used for the Cycle-Guard relay and the chiller run relay.

TEMPERATURE SENSORS (Fig. 12) — Located through-

out the chiller, the temperature sensors sense the tempera-

ture of LiBr, condensate, refrigerant, and water. The

temperatures are read by the PIC. There are 2 temperature

Sensor sizes:

1. The 5K ohm sensor has a range of —40 to 245 F (-40 to
118.3 C).

2. The 100K ohm sensor has a range of 77 to 442 F (25 to
228 C). The 100K ohm sensor is marked with a red band.

PRESSURE TRANSDUCERS (Fig. 13) — Also located
throughout the chiller, the pressure transducers sense the pres-
sure of the high-stage generator (G1) and LiBr solution pumps’
discharge. The pressures are read by the PIC. There are 2
pressure ranges:

1. 0.0 to 20.5 psia (0.0 to 141.3 kPa)
2. —6.7 to 420 psig (-46.2 to 2896 kPa)

The 2 ranges are distinguished from one another by part num-
bers only.

LEVEL PROBES — Located throughout the chiller, the level
probes sense the liquid level in the high-stage generator (G1)
and the refrigerant level in the evaporator.

| ~ CONNECTOR
esm RECEPTACLE
250 in.
(6.35 mm)

1/4in.-18
NPT WATERPROOF SEAL

Fig. 12 — Control Sensors (Temperature)

1/4" SAE FEMALE FLARE WITH
INTEGRAL SCHRADER DEFLATOR

Fig. 13 — Control Sensors
(Pressure Transducer, Typical)

LID Operation and Menus
OVERVIEW

» The LID display automatically reverts to the default screen
(Fig. 14) after 15 minutes if no softkey activity takes place.
If the LID is backlit, the backlighting turns off. The back-
lit LID lights up again when a softkey is pressed.

« If a screen other than the default screen is displayed on the
LID, the name of that screen is in the upper right corner
(Fig. 15).

« The LID may be set to display either English or Sl units.
Use the LID configuration screen (accessed from the Serv-
ice menu) to change the units. See the Service Operation
section, page 51.

» Local Operation — The PIC can be placed in Local Op-

erating mode by pressing the LOCA&oftkey. The PIC

will accept commands from the LID only. The PIC will
use the local time schedule to determine start and stop times.



PRIMARY STATUS  CHILLER DATE  TIME
MESSAGE ON TIME \ /
SECONDARY
STATUS —
MESSAGE UNNING ToP CoNTROL “\__QLot.e7 1148
CHW-IN CHW-OUT EVAP-REF
ALARM LIGHT — 00.0 00.0 00.0
@ BLINKS CONTINUOUSLY ABS-IN ABS-OUT COND-OUT
ON FOR AN ALARM 000 000 000
 BLINKS ONCE TO GisoL ABS-SOL G1-SAT
CONFIRM A STOP 00.0 00.0 00.0
CCN LOCAL RESET MEI\H
® HOLD FOR ONE
SECOND TO STOP
|
SOFT KEYS MENU
EACH KEY'S FUNCTION IS LINE
DEFINED BY THE MENU DESCRIPTION
ON MENU LINE ABOVE
Fig. 14 — LID Default Screen
DEVICE NAME SCREEN NAME
AJ *
( ABS163JT SERVICE )
ALARM HISTORY
CONTROL TEST
CONTROL ALGORITHM STATUS
O EQUIPMENT CONFIGURATION
EQUIPMENT SERVICE
TIME AND DATE
ATTACH TO NETWORK DEVICE
LOG OUT OF DEVICE
CONTROLLER IDENTIFICATION
LID CONFIGURATION
\ NEXT PREVIOUS SELECT EXIT )

Fig. 15 — LID Service Screen

e CCN (Carrier Comfort Network) Operation — The PIC
can be placed in CCN Operating mode by pressing the

softkey. The control will then accept modifications

from any CCN interface or module with the proper au-
thority, as well as from the LID. The PIC will use the CCN
time schedule to determine start and stop times.

» The LID “freezes” when a shutdown alarm is sensed, al-
lowing the operator to view conditions at the time of the
alarm. The LID reverts to a display of current conditions
after the alarm is cleared.

Figures 16 and 17 show the LID menu structure.

ALARMS AND ALERTS — An alarm shuts down the chiller.
An alert does not shut down the chiller, but it notifies the
operator that an unusual condition has occurred.

NOTE: When the chiller is in an alarm state, the remote alarm
relay is energized, and the alarm light on the control panel
(Fig. 14) flashes on and off continually, indicating that the

chiller has shut down because of the alarm. If an operator
turns off the chiller using the Stop button, the alarm light on

the control panel lights temporarily.

NOTE: When the chiller is in an alarm state, the default LID
display “freezes,” that is, it stops updating. The first line of
the LID default screen displays a primary alarm message;
the second line displays a secondary alarm message.
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The LID default screen freezes, enabling the operator to
see the conditions of the chillet the time of the alarmif
the value in alarm is one normally displayed on the default
screen, it flashes between normal and reverse print. The LID
default screen remains frozen until the condition that caused
the alarm is cleared by the operator.

Troubleshooting information is recorded in the alarm his-
tory. Access the ALARM HISTORY screen from the Serv-
ice Menu (Fig. 17). You may also access the status screen
associated with the value in alarm. The value will be high-
lighted on the status screen by an asterisk in the far right
field.

To determine what caused the alarm, the operator should
read both the primary and secondary messages, as well as
the alarm history. The primary message indicates the most
recent alarm condition. The secondary message gives more
detail on the alarm condition. Since there may be more than
one alarm condition, another alarm message may appear af-
ter the first condition is cleared. Check the ALARM HIS-
TORY screen for additional help in determining the reasons
for the alarms. Once all the alarm conditions have been cleared

and the LID | RESET softkey has been pressed, the LID
screen will return to normal and the chiller can be restarted.

When the chiller is in an alert state, the default LID screen
does not freeze. However, if the value in alert is on the de-
fault screen, that value flashes on and off. For more infor-
mation on the value in alert, access its associated status screen.
The value will be highlighted on the status screen by an ex-
clamation point in the far right field.

See the Troubleshooting Guide, page 92, for more details
on alarm messages.

LID MENU ITEMS — To perform any of the operations
described below, the PIC must be powered up and have suc-
cessfully completed its self test. The self test takes place au-
tomatically, after power-up.

Press thdg MENU softkey to view the following four

menu structures: STATUS, SCHEDULE, SETPOINT, and
SERVICE.

* The STATUS menu allows viewing and limited calibra-
tion or modification of control points and sensors, relays
and contacts.

* The SCHEDULE menu allows viewing and modification
of the Local and CCN time schedules.

* The SETPOINT menu allows set point adjustments, such
as the entering chilled water and leaving chilled water set-
points.

» The SERVICE menu (Fig. 15) can be used to view or modify
information on the Alarm History, Control Test, Control
Algorithm Status, Equipment Configuration, Equipment Serv-
ice, Time and Date, Attach to Network Device, Log Out of
Device, Controller Identification, and LID Configuration.

For more information on the menu structures, refer to
Fig. 16 and 17.

Press the softkey that corresponds to the menu structure
you want to view] STATU$[SCHEDULE, [SETPOINT,
or[SERVICH. To view or change parameters within any of
these menu structures, uselthe NEXfAd[ PREVIOUS$soft-
keys to scroll down to the desired item or table. Use the
softkey to select that item. The softkey choices

that then appear depend on the table or menu you select. The
softkey choices and their functions are listed on page 20.




DEFAULT SCREEN

[ cen ][ LocaL ]|

RESET | [ MENU | (SOFTKEYS)

Start Chiller In CCN Control

Start Chiller In Local Control

Clear Alarms

Access Main Menu

| sTAaTUS | [SCHEDULE] [ SETPOINT | | SERVICE

List the
Status Tables

* MAINSTAT
* PUMPSTAT
* EVAPSTAT

(ENTER A 4-DIGIT PASSWORD)

List the Service Tables

Display the Setpoint Table

List the Schedules

* ABSSTAT
« CONDSTAT
* GENSTAT

NEXT

[ PREVIOUS]| [ SELECT | |

EXIT | (SELECT ATABLE)

Select the Setpoint

[ NEXT

| [PREVIOUS ]| [ SELECT | |

ExT | (SELECTAPOINT |

ON THE TABLE)

[ stART ][ sTOP

| [ RELEASE | |

ENTER | (MODIFY A

NEXT |[PREviOUs]| | SELECT | [ EXxIT |
Modify the Setpoint
[INCREASE | [DECREASE] [ QUIT | [ ENTER |

DISCRETE POINT) or

l

* ALARM HISTORY

* CONTROL TEST

*CONTROL ALGORITHM STATUS
* EQUIPMENT CONFIGURATION

* EQUIPMENT SERVICE

* TIME AND DATE

* ATTACH TO NETWORK DEVICE
* LOG OUT OF DEVICE

* CONTROLLER IDENTIFICATION
* LID CONFIGURATION

Select a Service Table

| [PREvVIOUS]| [ SELECT | [ ExIT |

(MODIFY AN
[INCREASE | [DECREASE| [ RELEASE | | ENTER |ANALOG BOINT) or
(MODIFY CONTROL
ENABLE | [ DISABLE | [ RELEASE | [ ENTER |OPTIONS)
OCCPCO01S (Local Control)
OCCPCO02S - 99S (CCN Control)
Select a Schedule
NEXT | [PREvIOUS| [ SELECT | [ EXIT
1
2
3
4
5
6
7
8
Override
Select a Time Period/Override
NEXT |[PREviOUS| [ SELECT || EXIT |
Modify a Schedule Time
INCREASE | [DECREASE| [ ENTER | [ EXIT | (ANALOG VALUES)
Add/Eliminate a Day | NEXT
ENABLE || DISABLE | [ ENTER | [ EXIT | (DISCRETE VALUES)

Fig. 16 — 16JT LID Menu Structure
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SERVICE TABLE

[ NExT ][PREvViOUS]| [ SELECT | [ ExIT |
ALARM HISTORY
Display Alarm History
(The table holds up to 25 alarms
and alerts with the last alarm at
the top of the screen.)
CONTROL TEST List the Control Tests
» Automated Test
CONTROL ALGORITHM STATUS * PC6400 Inputs
* PC6400 Outputs
« Slave PSIO Inputs
List the Control Algorithm Status Tables * Slave PSIO Outputs
+ COOLING — Capacity Control * 1st 8-Input Inputs
« APPROACH — Delta Ts and Approaches * 2nd 8-Input Inputs
« OVERRIDE — Override/Alert Status * 3rd 8-Input Inputs
« CONCENTR — Concentration Status * Capacity Valve Actuator
* WSMDEFME — Water System Control/Information Select a Test
+ OCCDEFCM — Time Schedule Status NEXT | [PREVIOUS]| [ SELECT | [ EXIT
Select a Table
NEXT |[PREvVIOUS| [ SELECT | [ EXIT |
EQUIPMENT CONFIGURATION List the Equipment Configuration Tables
* CONFIG
«ALARM_CFG
* BRODEF
* OCCDEFCS
* HOLIDAYS
« CONSUME
* RUNTIME
* WSMALMDF
Select a Table
[ NExT  |[PREviOUS]| [ SELECT | [ ExIT |
Select CONFIG (Displays CONFIG Parameters) Select Any Other Equipment Configuration
* Reset Type 1 Table (BRODEF, HOLIDAYS, etc.)
* Reset Type 2
* Reset Type 3 l
« Select/Enable Reset Type Select a Parameter
« Entering Chilled Water Control Option
« Remote Contacts Option [_NExT ][PREVIOUS| [ SELECT | [ EXIT |
» Temperature Pulldown Rate .
« CCN Occupancy Configuration Modify a Parameter (ANALOG
Select a CONFIG Parameter ||NCREASE | |DECREASE| | QuIT | | ENTER | VALUES)
[ Next |[PREviOUS| [ SELECT | [ ExIT | [enasie ] [oisasie ] [ quir ] [CENTER | (QISCRETE
Modify Configuration YES |[__No  |[ Quit | [ ENTER |(DISCRETE
[INCREASE | [DECREASE| [ qQuir | [ ENTER |(ANALOG VALUES)
VALUES)
[ ENaBLE ][ DISABLE | [ QuIT | [ ENTER | (DISCRETE
VALUES)
y
CONTINUED

ON NEXT PAGE

Fig. 17 — 16JT PIC Service Menu Structure
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SERVICE MENU CONTINUED
FROM PREVIOUS PAGE

LID Configuration Table ¢

EQUIPMENT SERVICE (See Table 3, Examples 9, 10, and 11)
Service Tables:
* SERVICE 1
* SERVICE 2
* SERVICE 3
Select a Service Table
| Next  |[PREViOUS]| | SELECT | [ EXIT |
Select a Service Table Parameter
| Next  |[PREViOUS]| | SELECT | [ EXIT |
Modify a Service Table Parameter
INCREASE | [DECREASE| | QuiT | [ ENTER | (ANALOG VALUES)
[ ENaBLE || DISABLE | [ QuIT | [ ENTER | (DISCRETE VALUES)
[ No ][ Yes ][ _QuT ][ ENTER | (DISCRETE VALUES)
TIME AND DATE
Display Time and Date Table:
« To Modify — Time ~ — Day of Week
ATTACH TO NETWORK DEVICE —Date  — Holiday Today
INCREASE | [DECREASE| [ ENTER | [  EXIT |
List Network Devices
« Local « Device 6
« Device 1 + Device 7
« Device 2« Device 8
« Device 3+ Device 9
« Device 4
« Device 5
Select a Device
[ NExT ] [PREVIOUS] [ SELECT | [ ATTACH |
Modify Device Address
[INCREASE | [DECREASE| | ENTER | [ ExIT_ |
 Use to attach LID to another CCN network or device
« Attach to "LOCAL" to enter this machine
« To upload new tables
LOG OUT OF DEVICE o
Default Screen Y
ccN ][ rocaL [ RrReser | [ MENU
CONTROLLER IDENTIFICATION
ABS16JT Controller
|dentification Table
[INCREASE | [DECREASE| [ ENTER | [ ExIT ]
« To modify — PC6400 CCN Address « To View — PC6400 Software Version
(last 2 digits on part number indicate software version)
LID CONFIGURATION

| INCREASE | [DECREASE| | ENTER

EXIT |

» To Modify — LID CCN Address
— English or S.I. Metric Units

— Password
LEGEND
CCN — Carrier Comfort Network
LID — Local Interface Device

« To View — LID Software Version
(last 2 digits of part number
indicate software version)

Fig. 17 — 16JT PIC Service Menu Structure (cont)
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BASIC LID OPERATIONS (Using the Softkeys) — To per- TO VIEW POINT STATUS (Fig. 18) — Point status is the
form any of the operations described below, the PIC mustbe  actual value of all of the temperatures, pressures, relays, and
powered up and have successfully completed its self test.  actuators sensed and controlled by the PIC.

« Press§ NEXT to scroll the cursor bar down in order to 1. Onthe MENU screen, press STATUS view the list of

highlight a point or to view more points below the current Point Status tables.
screen.
L STATUS SCHEDULE SETPOINT SERVICE )

L NEXT PREVIOUS SELECT EXIT J

2. Presg NEXT or [PREVIOUY to highlight the desired
status table. The list of tables includes:

« Pres§ PREVIOUSO scroll the cursor bar up in order to « MAINSTAT — Status of control points and sensors
highlight a point or to view points above the current screen. PUMPSTAT — Status of pumps

EVAPSTAT — Status of evaporator

ABSSTAT — Status of the absorber

CONDSTAT — Status of the condenser

* GENSTAT — Status of the generator

L NEXT PREVIOUS SELECT ENTER J

L NEXT PREVIOUS SELECT EXIT J

» Press| SELECTto view the next screen level (high-

Itlk?g tﬁ%mgrﬁttehdepc;ﬁo\;aﬁ)ger). or to override (if allowable) 3. Press SELECIto view the desired Point Status table.

L NEXT PREVIOUS SELECT ENTER J

L NEXT PREVIOUS SELECT EXIT J

4. On the selected table, pres§ NEXT or
PREVIOUS until desired point is displayed on the screen.

» Presq§ INCREASkor | DECREASH to change the high-
lighted point value. L Next PREVIOUS  SELECT ENTER |

L INCREASE DECREASE QuIT ENTER J

( ABS16JT CHLR MAINSTAT POINT STATUS \
Q SN Ror
o D el 1 YES
» Presg ENTERto leave the selected decision or field and 3 CECICDD , NORMAL
save changes. b ST
COOLING SETPOINT 10.0°C
CONTROL SETPOINT 10.0°C
ENTERING CHILLED WATER 19.9° C
L INCREASE DECREASE QuIT ENTER ) LEAVING CHILLED WATER (1)46;1/ c
TARGET CAPACITY VALVE 0%
ACTUAL CAPACITY VALVE 0.0%
\ NEXT PREVIOUS SELECT EXIT )
« Pres§ QUITto leave the selected decision or field with- n . . . .
out saving any changes.

L INCREASE DECREASE QuIt ENTER J

Fig. 18 — Example of Point Status Screen
(MAINSTAT)
OVERRIDE OPERATIONS

_ To Override a Value or Status
» Presd EXITto return to the previous screen level. 1. From any STATUS screen, pres§ NEXTor

PREVIOUS to highlight the desired point.

L NEXT PREVIOUS SELECT EXIT

L NEXT PREVIOUS SELECT EXIT J
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2. Presg SELECI]o select the highlighted point.

L NEXT PREVIOUS SELECT EXIT J

For Discrete Points —Pres§ STARTor [STOR to se-
lect the desired state.

L START STOP RELEASE ENTER J

For Analog Points — Press | INCREASE or
DECREASKH to select the desired value.

L INCREASE DECREASE RELEASE ENTER )
3. Pres§ ENTEIRto register new value.
L INCREASE DECREASE RELEASE ENTER )

NOTE: When overriding or changing metric values, it is nec-
essary to hold the softkey down for a few seconds in order
to see a value change, especially on kilopascal values.

To Remove an Override
1. From any STATUS screen, pres§ NEXTor
PREVIOUS to highlight the desired point.

EXIT J

L NEXT PREVIOUS SELECT

2. Press SELECIo access the highlighted point.

L NEXT PREVIOUS SELECT EXIT J

3. Press RELEASBEo remove the override and return the

point to the PIC’s automatic control.

L INCREASE DECREASE RELEASE ENTER J

Override Indication — An override value is indicated by
SUPVSR, SERVC, or BEST flashing next to the point value
on the STATUS table.

TIME SCHEDULE OPERATION (Fig. 19)
1. On the MENU screen, press SCHEDULLE

SERVICE |

L STATUS SCHEDULE SETPOINT

2. Press| NEXT or [PREVIOUY to highlight the de-
sired schedule. When using PC6400 software, OCCPCO01S
is the LOCAL Time Schedule and OCCPCO02S is the
first CCN Time Schedule. The actual CCN Occupied
Schedule number is defined on the CONFIG table. The
CCN schedule number can change to any value from 02
to 99.
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L NEXT PREVIOUS SELECT EXIT J

3. Press SELECI|to access and view the time schedule.

L NEXT PREVIOUS SELECT EXIT J

4. Press| NEXT or [PREVIOUY to highlight the de-
sired period or override that you wish to change.

EXIT J

L NEXT PREVIOUS SELECT

NOTE: A schedule override is a temporary on period that
overrides the current schedule.

5. Press| SELEC]to access the highlighted period or
override.

L NEXT PREVIOUS SELECT EXIT J

6. a. Pres$ INCREASEor [ DECREASH to change the

time values. Override values are in one-hour incre-
ments, up to 4 hours.

| INCREASE

DECREASE ENTER EXIT J

b. Pres3 ENABLEto select days in the day-of-week
fields. Press DISABLIto eliminate days from the

period.

L ENABLE DISABLE ENTER EXIT J

7. Press| ENTERto register the values and to move
horizontally (left to right) within a period.

L ENABLE DISABLE ENTER EXIT J

( ABS16JT OCC PCO1S TIME PERIOD SELECT\

PERIOD ~ ON  OFF  MTWTFSSH
1 0700 1800  XXXXX
2 0600 1300 X

'e) 3 0000 0300 X
4 0000 0000 XX
5 0000 0000
6 0000 0000
7 0000 0000
8 0000 _ 0000
OVERRIDE 0 HOURS
K NEXT PREVIOUS SELECT EXIT )

Fig. 19 — Example of Time Schedule
Operation Screen




8. Presg EXITto leave the period or override.

L NEXT PREVIOUS SELECT EXIT J

9. Either return to Step 4 to select another period or over-
ride or presq§ EXIT again to leave the current time
schedule screen and save the changes.

L NEXT PREVIOUS SELECT EXIT )

NOTE: Information on setting holiday designations may be
found in the Service Operation section beginning on
page 51.

TO VIEW AND CHANGE SET POINTS (Table 3, Exam-
ple 7, and Fig. 20)

1. Toviewthe SETPOINT screen, at the MENU screen press
SETPOINT].

L STATUS SCHEDULE SETPOINT SERVICE J

2. Press SELEC[to modify the highlighted set point.

L NEXT PREVIOUS SELECT EXIT J

3. Pres§ INCREASEor [ DECREASH to change the se-
lected set point value.

L INCREASE DECREASE QuIT ENTER )

4. Pres§ ENTERto save the changes and return to the
previous screen.

L INCREASE DECREASE QuIT ENTER J

( ABS16JT CHLR SETPOINT  SETPOINT SELECT \

COOLING Setpoint 50.0°F

0O

PREVIOUS SELECT

\ NEXT

Fig. 20 — Example of Set Point Screen

EXIT )
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TO ACCESS THE SERVICE MENU TABLES — Informa-
tion on accessing the SERVICE menu table may be found in
the Service Operation section, page 51.

LID DISPLAY SCREENS — For more details on the in-
formation available on the LID display screens, see Table 3.

PIC System Functions

NOTE: Words not part of paragraph headings and printed in
all capital letters can be viewed on the LID (e.g., LOCAL,
CCN, RUNNING, ALARM, etc.). Words printed both in all
capital letters and italics can also be viewed on the LID and
are parametersJONTROL MODE, COOLING SETPOINT,
TARGET CAPACITY VALVEtc.) with associated values (e.g.,
modes, temperatures, pressures, percentages, on, off, etc.).
Words printed in all capital letters and in a box represent

softkeys on the LID control panel (e.d., ENTERNd

EXIT]). See Table 3 for examples of the information that
can appear on the LID screens. Figures 16-20 give an over-
view of LID operation and menus.

CAPACITY CONTROL — The PIC controls the chiller ca-
pacity by modulating the capacity valve in response to chiller
water temperature changes away from@@NTROL POINT.
The CONTROL POINTmay be changed by a CCN network
device or is determined when the PIC adds any active chilled
water reset to th€OOLING SETPOINTThe PIC uses the
PROPORTIONAL INC (Increase) BAND, PROPORTIONAL
DEC (Decrease) BANDthe PROPORTIONAL ECW (En-
tering Chiller Water) GAINand theG1 SOLUTION TEMP
BIASto determine how fast or slow to respor@ONTROL
POINTmay be viewed and/or overridden from the STATUS
table on the MAINSTAT screetCONTROL POINTnay also

be viewed from the CONTROLALGORITHM STATUS table
on the COOLING screen. See the section on Warm-Up,
page 71, for more information on these parameters.

ENTERING CHILLED WATER CONTROL — If this op-
tion is enabled, the PIC uses tRAITERING CHILLED WA-
TERtemperature to modulate the capacity valve instead of
the LEAVING CHILLED WATERemperatureENTERING
CHILLER WATERontrol options may be viewed and/or modi-
fied from the EQUIPMENT CONFIGURATION table shown
on the CONFIG screen.

CONTROL POINT DEADBAND — This is the tolerance
on the chilled water temperatureONTROL POINT.If
the water temperature goes outside @@NTROL POINT
DEADBAND the PIC opens or closes the capacity valve in
response until it is within tolerance. The PIC may be con-
figured with a 0.5¢ 2 F (0.3 to 1.1 CCONTROL POINT
DEADBAND CONTROL POINT DEADBANDay be viewed

on the COOLING screen from the CONTROL ALGO-
RITHM STATUS table; it may be viewed and/or modified
on the SERVICES screen (SERVICE menu).

For example, a 1° F (0.6° C) deadband setting controls
the water temperature within £0.5 F (0.3 C) of the control
point. This may cause frequent capacity valve movement if
the chilled water load fluctuates frequently. The default set-
ting is 1° F (0.6 C).

PROPORTIONAL BANDS AND GAIN — Proportional band

is the rate at which the capacity valve position is corrected
in proportion to how far the CHILLED WATER temperature
is from the control point. Proportional gain determines how
quickly the capacity valve reacts to how quickly the tem-
perature is moving from th€ONTROL POINTThe pro-
portional bands and gain may be viewed on the COOLING
screen from the CONTROL ALGORITHM STATUS table;
they may be viewed and/or modified on the SERVICE3 screen
(SERVICE menu).



Table 3 — 16JT LID Display Data

IMPORTANT: The following notes apply to all Table 3 LEGEND
examples. Abs — Absorber
Absorb —  Absorber
Cal — Calibration
1. Only 12 lines of information appear on the LID screen at any one CCN  — Carrier Comfort Network
time. Press the [NEXT | or[PREVIOUS | softkey to highlight a point CHw ~ — Chilled Water
Ime. Fress the or Softkey o highlight a poin CHWR — Chilled Water Return
or to view items below or above the current screen. If you have a CHWS — Chilled Water Supply
chiller with a backlit LID, press the softkey twice to page 8823 — ggzggggﬁion
forward; press the softkey twice to page back. Dec _ Decrease
2. To access the information shown in Examples 8 through 15, enter (EBT — Ent(herisntg G .
- . — High-Stage Generator
your 4-digit password after pressing the softkey. If no G2 — Log\]/v-Stage Generator
softkeys are pressed for 15 minutes, the LID automatically logs off HX1 — High-Temperature Heat Exchanger
(to prevent unrestricted access to PIC controls) and reverts to the HX2 — Low-Temperature Heat Exchanger
default screen. If this happens, you must reenter your password Inc — Increase .
to access the tables shown in Examples 8 through 15. LCD — Level Control Device
3. Terms in the Description column of these tables are listed as they ::{/Br _ I[ggl\?mm Bromide
appear on the LID screen. Me? _ MiIIiam%s
4. The LID may be configured in English or Metric (SI) units using Overld — Overload
the LID CONFIGURATION screen. See the Service Operation sec- Prot —  Protective
tion, page 51, for instructions on making this change. Recirc — Recirculated
5. The items in the Reference Point Name column do not appear on Ref — Refrigerant
the LID screen. They are data or variable names used in CCN or Refrig — Refrigerant
Building Supervisor (BS) software. They are listed in these tables Sol — Solution
as a convenience to the operator if it is necessary to cross ref- Temp  — Temperature
erence CCN/BS documentation or use CCN/BS programs. For more
information, see the 16JT CCN Supplement.
6. Reference Point Names shown in these tables in all capital letters
can be read by CCN and BS software. Of these capitalized names,
those preceded by an asterisk can also be changed (that is, writ-
ten to) by the CCN, BS, and the LID. Capitalized Reference Point
Names preceded by two asterisks can be changed only from the
LID. Reference Point Names in lower case type can be viewed by
CCN or BS only by viewing the whole table.
7. Alarms and Alerts: An asterisk in the far right field of a LID status
screen indicates that the chiller is in an alarm state; an exclama-
tion point in the far right field of the LID screen indicates an alert
state. The asterisk (or exclamation point) indicates that the value
on that line has exceeded (or is approaching) a limit. For more
information on alarms and alerts, see the Alarms and Alerts sec-
tion, page 16.
EXAMPLE 1 — MAINSTAT
SCREEN (STATUS TABLE)
To access this information from the LID default screen:
1. Press [MENU].
2. Press (MAINSTAT will be highlighted).
3. Press [SELECT|.
DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME
Control Mode g | Reset, Off, Local, CCN | MODE
Ready, Recycle, Startup, Warmup, Ramping, Running, Cntr
Run Status Test, Override, Trippout, Abnormal. Desolid, Dilution STATUS
Occupied? 0/1 NO/YES OoCC
Alarm State 0/1 NORMAL/ALARM ALM
*Chiller Start/Stop 0/1 STOP/START *CHIL_S_S
Remote Contacts 0/1 OFF/ON *REMCON
Cooling Setpoint 41-65 (5-18.3) DEG F (DEG C) SP
*Control Point 41-65 (5-18.3) DEG F (DEG C) *LCW_STPT
Entering Chilled Water -40-245 (-40-118.3) DEG F (DEG C) CHW_IN
Leaving Chilled Water -40-245 (-40-118.3) DEG F (DEG C) CHW_OUT
**Target Capacity Valve 0-100 % *CV_TRG
Actual Capacity Valve 0-100 % CV_ACT
Startup Pulldown Failure 0/1 DSABLE/ENABLE PULLFAIL
Chiller Run Relay 0/1 OFF/ON CHILLRUN
Spare Prot Limit Input 0/1 ALARM/NORMAL SPR_PL
*Temp Reset 4-20 mA 4 to 20 MA *RES_OPT
*Remote Reset Sensor -40-245 (-40-118.3) DEG F (DEG C) *R_RESET
*Common Supply Sensor -40-245 (-40-118.3) DEG F (DEG C) *CHWS
*Common Return Sensor —-40-245 (-40-118.3) DEG F (DEG C) *CHWR

NOTE: Values preceded by an asterisk (*) can be forced (changed by
an operator) from the LID screen or from another control device (such
as a Carrier Comfort Network [CCN] terminal). Values preceded by
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2 asterisks (**) can be forced (changed by an operator) only from the
LID screen. Other devices, such as a CCN terminal, cannot change

the value.



Table 3 — 16JT LID Display Data (cont)
EXAMPLE 2 — PUMPSTAT SCREEN (STATUS TABLE)

To access this display from the LID default screen:

Press [MENU].
Press [STATUS]

1.
2.
3. Scroll down to highlight PUMPSTAT.
4,

Press [SELECT]

DESCRIPTION RANGE/STATUS UNITS REFERENCE POINT NAME

Desolidification Mode 0/1 DSABLE/ENABLE DESOLMD

Time Left 15-240 MIN deso_tim
**Chilled Water Pump 0/1 OFF/ON *CHWP
Chilled Water Flow 0/1 NO/YES CHWFLOW
**Cooling Water Pump 0/1 OFF/ON *COOLPMP
Cooling Water Flow 0/1 NO/YES COOLFLOW
**Refrigerant Pump 0/1 OFF/ON *REFPUMP
Ref Pump Overld/HiTemp 0/1 ALARM/NORMAL RFPMPFLT
**Solution and Spray Pumps 0/1 OFF/ON *SOLPUMP
Solution Pump 1 Pressure —6.7-420 (-46.2-2896) PSI (kPa) SOLPRS1
Solution Pump 2 Pressure —6.7-420 (-46.2-2896) PSI (kPa) SOLPRS2
Sol Pump 1 Overld/HiTemp 0/1 ALARM/NORMAL SPMP1FLT
Sol Pump 2 Overld/HiTemp 0/1 ALARM/NORMAL SPMP2FLT
Spray Pump Overld/HiTemp 0/1 ALARM/NORMAL SPRAYFLT
Solution Pump Ontime 0-500,000 HOURS SP_HRS
**Service Ontime 0-32,767 HOURS *»*S_HRS
Solution Pump Starts 0-65,535 SP_START
G1 Hi Level Starts-Last Hr 0-12 SP_HR
Cycle Guard Auto/Manual 0/1 MAN/AUTO CGAUTO
Cycle Guard Valve 0/1 CLOSE/OPEN CGDVLV
Cycle Guard Counts 0-65,535 CG_COUNT

NOTE: Values preceded by an asterisk (*) can be forced (changed by an operator) from the LID screen
or from another control device (such as a Carrier Comfort Network [CCN] terminal). Values preceded
by 2 asterisks (**) can be forced (changed by an operator) only from the LID screen. Other devices,
such as a CCN terminal, cannot change the value.

EXAMPLE 3 - EVAPSTAT SCREEN (STATUS TABLE)

To access this display from the LID default screen:

. Press [MENU].
. Press .

1
2
3. Scroll down to highlight EVAPSTAT.
4

. Press [SELECT].

DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME

Entering Chilled Water -40-245 (-40-245) DEG F (DEG C) CHW_IN

CHW_IN Pulldown Deg/Min -10-10 (-5.6-5.6) "E("™C) CHW_INP
Leaving Chilled Water -40-245 (-40-118.3) DEG F (DEG C) CHW_OuUT

CHW_OUT Pulldown Deg/Min -10-10 (-5.6-5.6) "E("C) CHW_OUTP
Refrigerant Temp -40-245 (-40-118.3) DEG F (DEG C) EVAP_REF
**Chilled Water Pump 0/1 OFF/ON *CHWP
Chilled Water Flow 0/1 NO/YES CHWFLOW
**Refrigerant Pump 0/1 OFF/ON *REFPUMP
Ref Pump Overld/HiTemp 0/1 ALARM/NORMAL RFPMPFLT
Cycle Guard Auto/Manual 0/1 MANUAL/AUTO CGAUTO
**Cycle Guard Valve 0/1 CLOSE/OPEN *»*CGDVLV
Refrigerant Level Sensor 0-5 VOLTS CONLEV_V
Concentration Level 40-70 % CONLEV
Refrigerant Level:

Low Level Switch 0/1 OPEN/CLOSE REFLOW

Cycle Guard Level Switch 0/1 OPEN/CLOSE REFCG

Dilution Level Switch 0/1 OPEN/CLOSE REFDILEV

High Level Switch 0/1 OPEN/CLOSE REFHIGH
Low Chilled Water Temp 0/1 ALARM/NORMAL LOWCHWT

NOTE: Values preceded by 2 asterisks (**) can be forced (changed by an operator) only from the LID
screen. Other devices, such as a CCN terminal, cannot change the value.
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Table 3 — 16JT LID Display Data (cont)

EXAMPLE 4 — ABSSTAT SCREEN (STATUS TABLE)

To access this display from the LID default screen:

1. Press |MENU |.

2. Press |STATUS|.

3. Scroll down to highlight ABSSTAT.
4. Press |SELECT|.

DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME
Solution Pump 1 Pressure —-6.7-420 (—46.2-2896) PSI (kPa) SOLPRS1
Solution Pump 2 Pressure —-6.7-420 (—46.2-2896) PSI (kPa) SOLPRS2
Cooling Water Ent Absorb —40-245 (-40-118.3) DEG F (DEG C) ABS_IN

CLW Pulldown Deg/Min -10-10 (-5.6-5.6) “F (" C) CLWPULL
Cooling Water Lvg Absorb -40-245 (-40-118.3) DEG F (DEG C) ABS_OUT
Recirc LiBr Ent Sprays -40-245 (-40-118.3) DEG F (DEG C) RECRCLB
Weak LiBr Lvg Absorb —40 to 245 (-40-118.3) DEG F (DEG C) ABS_SOL
Weak LiBr Lvg Low HX2 -40-245 (-40-118.3) DEG F (DEG C) WLBLLOHX
Weak LiBr Lvg High HX1 77-442 (25-228) DEG F (DEG C) WLBLHIHX
G2 LiBr Overflow Pipe -40-245 (-40-118.3) DEG F (DEG C) G20VFLOW
**Solution and Spray Pumps 0/1 OFF/ON *SOLPUMP
Sol Pump1l Overld/HiTemp 0/1 ALARM/NORMAL SPMP1FLT
Sol Pump2 Overld/HiTemp 0/1 ALARM/NORMAL SPMP2FLT
Spray Pump Overld/HiTemp 0/1 ALARM/NORMAL SPRAYFLT

NOTE: Values preceded by 2 asterisks (**) can be forced (changed by an operator) only from the LID
screen. Other devices, such as a CCN terminal, cannot change the value.

EXAMPLE 5 — CONDSTAT SCREEN (STATUS TABLE)

To access this display from the LID default screen:

. Press [MENU].
. Press [STATUS],

1
2
3. Scroll down to highlight CONDSTAT.
4

. Press [SELECT].

DESCRIPTION

STATUS/RANGE UNITS

REFERENCE POINT NAME

Cooling Water Lvg Absorb
Cooling Water Lvg Cond
Vapor Condensate Temp
**Cooling Water Pump
Cooling Water Flow
*Tower Fan Relay

—40-245 (-40-118.3)
-40-245 (-40-118.3)
-40-245 (-40-118.3)

DEG F (DEG C)
DEG F (DEG C)
DEG F (DEG C)

0/1 OFF/ON
0/1 NO/YES
0/1 OFF/ON

ABS_OUT
COND_OUT
VAPORCD
**COOLPMP
COOLFLOW
*TOWERFAN

NOTES:

Values preceded by 2 asterisks (**) can be forced (changed by an operator) only from the LID screen.
Other devices, such as a CCN terminal, cannot change the value.
All Reference Point Names on this screen and their associated values can be read by CCN and/or

Building Supervisor (BS) software.

EXAMPLE 6 — GENSTAT SCREEN (STATUS TABLE)

To access this display from the LID default screen:

1. Press [MENU].
2. Press[STATUS].

3. Scroll down to highlight GENSTAT.

4. Press |SELECT|.

DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME
G1 Internal Pressure 0.0-20.5 (0.0-141.3) PSI (kPa) G1PRS
Strong LiBr Leaving G1 77-442 (25-228) DEG F (DEG C) G1_SOL
Weak LiBr Lvg LCD Box 77-442 (25-228) DEG F (DEG C) WLBLLCD
Strong LiBr Lvg High HX1 77-442 (25-228) DEG F (DEG C) SLBLHIHX
Strong LiBr Lvg G2 77-442 (25-228) DEG F (DEG C) SLBLG2
Strong LiBr Lvg Low HX2 -40-245 (-40-118.3) DEG F (DEG C) SLBLLOHX
Condensate Temp From G2 —40-245 (-40-118.3) DEG F (DEG C) G1_SAT
G1 High LiBr Level 0/1 OPEN/CLOSE G1HILEV
**Actual Capacity Valve 0-100 % *CV_ACT
Generator Hi Temp/Press 0/1 ALARM/NORMAL GENHITP
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1. Press |MENU|[.
2. Press [SETPOINT|.

Table 3 — 16JT LID Display Data (cont)
EXAMPLE 7 — SETPOINT DISPLAY SCREEN

To access this display from the LID default screen:

DESCRIPTION

STATUS/RANGE

UNITS

REFERENCE POINT NAME

DEFAULT

Cooling Setpoint

41-65 (5-18.3)

DEG

F (DEG C)

cool_sp

50.0 (10.00)

EXAMPLE 8 — CONFIG DISPLAY SCREEN
(EQUIPMENT CONFIGURATION TABLE)

To access this display from the LID default screen:

1. Press |[MENU |

2. Press|STATUS|.

3. Scroll down to highlight EQUIPMENT CONFIGURATION.
4. Press |SELECT|

5. Scroll down to CONFIG.

6. Press |SELECT|.

DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME |DEFAULT
RESET TYPE 1
Degrees Reset at 20 mA -15-15 (-8.3-8.3) DEG F (DEG C) deg_20ma 10 (5.6)
RESET TYPE 2
Remote Temp (No Reset) —-40-245 (-40-118.3) DEG F (DEG C) res_rtl 65 (18.3)
Remote Temp (Full Reset) -40-245 (-40-118.3) DEG F (DEG C) res_rt2 85 (29.4)
Degrees Reset -15-15 (-8.3-8.3) DEG F (DEG C) deg_rt 10 (5.6)
RESET TYPE 3
CHW Delta T (No Reset) 0-15 (0-8.3) NE(®™ Q) restd_1 10 (5.6)
CHW Delta T (Full Reset) 0-15 (0-8.3) NE(™C) restd_2 0 (0)
Degrees Reset -15-15 (-8.3-8.3) DEG F (DEG C) deg_chw 5 (2.8)
Select/Enable Reset Type 0-3 res_sel 0
CHW_IN CONTROL OPTION 0/1 DSABLE/ENABLE cwi_opt DSABLE
Remote Contacts Option 0/1 DSABLE/ENABLE r_contct DSABLE
Temp Pulldown Deg/Min 2-10 (1.1-5.6) DEG F DEG C)/MIN tmp_ramp 3(1.7)
CCN Occupancy Config:

Schedule Number 2-99 occpexxe 2

Broadcast Option 0/1 DSABLE/ENABLE occbrest DSABLE
EXAMPLE 9 — SERVICE1 DISPLAY SCREEN (EQUIPMENT SERVICE TABLE)

To access this display from the LID default screen:1. Press | MENU |.

2. Press |SERVICE|.

3. Scroll down to highlight EQUIPMENT SERVICE.

4. Press |SELECT|.

5. Scroll down to highlight SERVICEL.

6. Press |SELECT|.

DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME | DEFAULT
Refrigerant Trippoint 37-42 (2.8-5.5) DEG F (DEG C) reftrip 38 (3.3)
Refrig Override Delta T 2-5 (1.1-2.8) NE@®™ Q) refdelta 2(1.1)
Water Flow Verify Time 0.5-5 MIN wflow_t 0.5
Recycle Restart Delta T 2.0-10.0 (1.1-5.6) NE@®™C) rcyc_dt 5(2.8)
Weak LiBr Lvg Abs Alert 100-150 (37.8-65.6) | DEG F (DEG C) wiblabal 110 (43.3)
G2 Condensate Override 199-204 (92.8-95.5) | DEG F (DEG C) condg2ov 199 (92.8)
G1 Strong LiBr Override 311-320 (155-160) DEG F (DEG C) glslbov 311 (155)
G2 Overflow Alarm 150-240 (65.6-115.6) | DEG F (DEG C) g2ovalm 175 (79.4)
Desolidification Time 15-240 MIN desoltim 60
Concentration Sensor Cal:

Conc at Low Level 50-60 % lowlev 55
Volts at Low Level 0.0-5.0 VOLTS lowvolt 4.5
Conc at High Level 50-60 % highlev 60
Volts at High Level 0.0-5.0 VOLTS highvolt 3.0
Cycle Guard Level Adjust 0-15 VOLTS cgmidlev 8.0
Select: 0=Low, 10=High
Line Frequency 0/1 freq 0

Select: 0=60 Hz, 1=50 Hz
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Table 3 — 16JT LID Display Data (cont)
EXAMPLE 10 — SERVICE2 DISPLAY SCREEN

(EQUIPMENT SERVICE TABLE)

To access this display from the LID default screen:

1. Press |[MENU|.
2. Press |SERVICE|[
3. Scroll down to highlight EQUIPMENT SERVICE.
4. Press |SELECT |
5. Scroll down to highlight SERVICE2.
6. Press |SELECT |
DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME | DEFAULT
SENSOR ALERT ENABLE
Disable = 0, Low =1, High = 2
Temp = Alert Threshold
CHWS Temp Enable 0-2 chws_en 0
CHWS Temp Alert -40, 245 (-40, 118.3) | DEG F (DEG C) chws_al 245 (118.3)
CHWR Temp Enable 0-2 chwr_en 0
CHWR Temp Alert -40, 245 (-40, 118.3) | DEG F (DEG C) chwr_al 245 (118.3)
Reset Temp Enable 0-2 rres_en 0
Reset Temp Alert -40, 245 (-40, 118.3) | DEG F (DEG C) rres_al 245 (118.30
NOTE: CHWS Temp Alert, CHWR Temp Alert, and Reset Temp Alert are temperatures set by the operator
based on local operating requirements.
For each sensor (CHWS, CHWR, Reset Temp), the operator must set the temperature that activates the
alert (Temp = Alert Threshold). In addition, for each sensor, the operator must also choose to disable the
alert (Disable = 0), set the alert to activate when the actual temperature is lower than or equal to the
threshold temperature (Low = 1), or set the alert to activate when the actual temperature is higher than
or equal to the threshold temperature (High = 2).
For example, if the operator wants the CHWS alert to activate when the CHWS temperature is at or below
60 F (15.5 C), the CHWS Temp Alert is set to 60 F (15.5 C), and the CHWS Temp Enable is set to 1.
EXAMPLE 11 — SERVICES3 DISPLAY SCREEN (EQUIPMENT SERVICE TABLE)
To access this display from the LID default screen:
1. Press |MENU|.
2. Press |SERVICE |
3. Scroll down to highlight EQUIPMENT SERVICE.
4. Press |SELECT|.
5. Scroll down to highlight SERVICES3.
6. Press |SELECT|.
DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME | DEFAULT
Control Point Deadband 0.5-2.0 (0.3-1.1) DEG F (DEG C) cp_db 1.0 (0.56)
Proportional Inc Band 2-10 cv_inc 6.5
Proportional Dec Band 2-10 cv_dec 6.0
Proportional CHW_IN Gain 1-3 CV_CWi 2.0
G1 Solution Temp Bias 1-10 gl_bias 5.0
Valve Setup
Warmup Travel Limit 15-80 % warm_lim 65
Running Travel Limit 15-100 % run_lim 100
Linear Valve Type 0/1 NO/YES lin_cv NO
Pneumatic Valve type 0/1 NO/YES pn_cv NO
Spray Pump Fault 0/1 DSABLE/ENABLE spray_en ENABLE
Solution Pump 2 Fault 0/1 DSABLE/ENABLE solp2_en ENABLE
Solution Pump:
Ontime 0-500000 Hours sol_time 0
Starts 0-65534 sol_strt 0

27



Table 3 — 16JT LID Display Data (cont)

EXAMPLE 12 — COOLING SCREEN (CONTROL ALGORITHM STATUS TABLE)

The data displayed on this screen is read-only data; that is, it cannot be changed from this screen. The chiller operator
or maintenance technician can view this data to determine what information is being used by the PIC to calculate the
algorithms that control the chiller operations.

To access this display from the LID default screen:

I T o o

Press [MENU].
press [SERVICE]

Scroll down to highlight CONTROL ALGORITHM STATUS.

press [SELECT]

Scroll down to highlight COOLING.

press [SELECT]

DESCRIPTION

STATUS/RANGE

UNITS

REFERENCE POINT NAME

CAPACITY CONTROL
Control Point

Leaving Chilled Water
Entering Chilled Water
Control Point Error
CHW_IN Delta T
CHW_IN Reset
CHW_OUT Reset

Total Error + Resets
Capacity Valve Delta
Target Capacity Valve
Actual Capacity Valve
Proportional Inc Band
Proportional Dec Band
Proportional CHW_IN Gain
Control Point Deadband

41-65 (5-18.3)

-40-245 (-40-118.3)
-40-245 (-40-118.3)
-99-99 (72.8-37.2)

-99-99 (
-99-99 (
-99-99 (
-99-99 (
0-
0-

P N~N~
NRNN O

N

RN

=
oo

ocoss

\
w

2-
2-
1
(

0.5-2 (0.3-1.1)

.0-55.5
.8-37.2
.8-37.2
.8-37.2

—aan T

DEG F (DEG C)
DEG F (DEG C)
DEG F (DEG C)
DEG F (DEG C)
AF (AC)

DEG F (DEG C)
DEG F (DEG C)
DEG F (DEG C)

%

%

%

DEG F (DEG C)

ctrlpt
CHW_OUT
CHW_IN
cperr
cwidt
cwires
cwores
error

cvd
CV_TRG
CV_ACT
cv_inc
cv_dec
cv_cwi
cp_db

EXAMPLE 13 — CONTROL ALGORITHM STATUS (APPROACH) DISPLAY SCREEN

The data displayed on this screen is read-only data; that is, it cannot be changed from this screen. The chiller operator
or maintenance technician can view this data to determine what information is being used by the PIC to calculate the
algorithms that control the chiller operations. To access this display from the LID default screen:

1. Press |[MENU|.

2. Press |SERVICE|.

3. Scroll down to highlight CONTROL ALGORITHM STATUS.

4. Press |SELECT |

5. Scroll down to highlight APPROACH.

6. Press |SELECT |

DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME

Chilled Water Delta T 0-50 (0-27.8) F (*C) CHWDT
Absorber Water Delta T 0-50 (0-27.8) F (*C) ABSWDT
Condenser Water Delta T 0-50 (0-27.8) F (*C) CONDWDT
Absorber Approach 0-50 (0-27.8) F (MC) ABSAPP
Absorber Loss 0-50 (0-27.8) F (*C) ABSLOSS
Condenser Approach 0-50 (0-27.8) F (*C) CONDAPP
Evaporator Approach 0-50 (0-27.8) F (*C) EVAPAPP
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Table 3 — 16JT LID Display Data (cont)
EXAMPLE 14 — OVERRIDE SCREEN (CONTROL ALGORITHM STATUS TABLE)

The data displayed on this screen is read-only data; that is, it cannot be changed from this screen. The chiller operator
or maintenance technician can view this data to determine what information is being used by the PIC to calculate the
algorithms that control the chiller operations.

To access this display from the LID default screen:

1. Press .
Press [SERVICE]

Scroll down to highlight CONTROL ALGORITHM STATUS.

Press [SELECT)

Scroll down to highlight OVERRIDE.

press [SELECT]

o 0 » w N

DESCRIPTION STATUS/RANGE UNITS REFERENCE POINT NAME

OVERRIDE/ALERT STATUS:

Strong LiBr Leaving G1 77-442 (25-228) DEG F (DEG C) G1_SOL
G1 Strong LiBr Override 311-320 (155-160) DEG F (DEG C) glslbov
Condensate Temp From G2 —40-245 (-40-118.3) DEG F (DEG C) G1_SAT
G2 Condensate Override 199-204 (92.8-95.5) DEG F (DEG C) condg2ov

NOTES:

1. None of the variables shown on this screen can be forced.

2. An asterisk (or exclamation point) in the far right field of the LID screen indicates that the value is
in alarm (or alert) status.
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Table 3 — 16JT LID Display Data (cont)

EXAMPLE 15 — CONCENTR SCREEN (CONTROL ALGORITHM STATUS TABLE)

The data displayed on this screen is read-only data; that is, it cannot be changed from this screen. The chiller operator
or maintenance technician can view this data to determine what information is being used by the PIC to calculate the
algorithms that control the chiller operations.

To access this display from the LID default screen:

o 00~ W N P

. Press [MENU].
bress [SERVICE]

. Scroll down to highlight CONTROL ALGORITHM STATUS.

. Press .

. Scroll down to highlight CONCENTR.

. Press [SELECT],

DESCRIPTION

STATUS/RANGE

UNITS

REFERENCE POINT NAME

Point 2:

Weak LiBr Leaving Absorb

Saturation Temp 2
LiBr Concentration

Point 8:

Strong LiBr Leaving G1

Condensate Temp From G2
LiBr Concentration

Point 9:

Strong LiBr Lvg High HX1
LiBr Conc (G1 Strong)
Crystallization Conc
LiBr Temp at Crystal

Point 14:

Mixed Strong Conc
Crystallization Conc
LiBr Temp at Crystal

Point 3:

Weak LiBr Lvg Low HX2

LiBr Concentration
Point 6:

Weak LiBr Lvg High HX1

LiBr Concentration
Point 10:

Strong LiBr Leaving G2

Vapor Condensate Temp
LiBr Concentration

-40-245 (-40-118.3)
-40-245 (-40-118.3)
50-70

77-442 (25-228)
—40-245 (—40-181.3)
50-70

77-442 (25-228)
50-70

50-70
0-245 (-17.8-118.3)

50-70
50-70
0-245 (-17.8-118.3)

-40-245 (-40-118.3)
50-70
77-442 (25-228)
50-70
77-442 (25-228)

—40-420 (~40-118.3)
50-70

DEG F (DEG C)
DEG F (DEG C)
%

DEG F (DEG C)
DEG F (DEG C)
%

DEG F (DEG C)
%
%

DEG F (DEG C)

%
%
DEG F (DEG C)

DEG F (DEG C)
%

DEG F (DEG C)
%

DEG F (DEG C)

DEG F (DEG C)
%

ABS_SOL
TSAT 2
CONC_2

G1_SoL
G1_SAT
CONC_8

LBLHIHX
CONC_9
CONC 90X
TSOL 9S

CONC_14
CONC_14X
TSOL_13S

WLBLLOHX
CONC_3

WLBLHIHX
CONC_6

SLBLG2
VAPORCD
CONC_10

NOTES:

1. None of the variables shown on this screen can be forced.

2. An asterisk (or exclamation point) in the far right field of the LID screen indicates that the value is

in alarm (or alert) status.
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Proportional Band — There are two response modes: one
for the temperature response above the control point; the other
for response below the control point.

The temperature response above the control point is called
PROPORTIONAL INC BANDgnd it can slow or quicken
capacity valve response to chilled water temperature above
DEADBAND. The PROPORTIONAL INC BANzan be
adjusted from a setting of 2 to 10; the default setting is 6.5.

The response below the control point is called BRO-
PORTIONAL DEC BANDand it can slow or quicken ca-
pacity valve response to chilled water temperature below the
control point plus deadband. THEROPORTIONAL DEC
BAND can be adjusted on the LID from a setting of 2 to 10;
the default setting is 6.0.

NOTE: Increasing either theROPORTIONAL INC BAND
or thePROPORTIONAL DEC BANWill cause the capac-
ity valve to respond more slowly than it would at a lower
setting.

PROPORTIONAL ECW GAIN- This parameter can be ad-
justed at the LID for values of 1, 2, or 3; the default setting
is 2. Increase this setting to increase capacity valve response
to a change in entering cooling water temperature.

CHILLER TIMERS — The PIC maintains 2 runtime clocks,
known as SOLUTION PUMP ONTIMEand SERVICE
ONTIME. SOLUTION PUMP ONTIMHndicates the total
lifetime solution pump run hours. This timer can register up
to 500,000 hours before the clock turns back to zero. The
SERVICE ONTIMEs a resettable timer that can be used to
indicate the hours since the last service visit or any other
designated reason. The time can be changed from the LID to
whatever value is desired. This timer can register up to 32,767
hours before it rolls over to zero.

OCCUPANCY SCHEDULE — The chiller schedule, de-
scribed in the Time Schedule Operation section (page 21),
determines when the chiller can run. Each schedule consists
of from 1 to 8 occupied/unoccupied time periods, set by the
operator. These time periods can be enabled (or not enabled)
on each day of the week and for holidays. The day begins
with 0000 hours and ends with 2400 hours. The chiller is in
an occupied state unless an unoccupied time period is in
effect.

NOTE: To determine whether or not the chiller is in an oc-
cupied state and can be started, access the MAINSTAT screen
and scroll toOCCUPIED 2 If the value in the right column

is YES, the chiller is in an occupied state and can be started.

Figure 19 shows a typical office building time schedule
with a 3-hour, off-peak cool down period from midnight to
3 a.m., following a weekend shutdown. For example, holi-
day periods are set to be unoccupied for 24 hours per day.
The building operates Monday through Friday, 7:00 a.m. to
6:00 p.m., with a Saturday schedule of 6:00 a.m. to 1:00 p.m.
and includes the Monday midnight to 3:00 a.m. weekend
cooldown schedule.

NOTE: This example is used only as an illustration and is
not intended as a recommendation for chiller operation.

The SCHEDULE function works in conjunction with the
CCN OCCUPANCY CONFIG ané6CHEDULE NUMBER
configured by the operator on the CONFIG screen. See
Example 8 of Table 3. The CCN schedule number can be
changed to any value from 02 to 99. If this number is changed
from the CONFIG screen, the operator must use the
ATTACH TO NETWORK DEVICE table to upload the new
number into the SCHEDULE screen.

The LOCAL schedule number (effective when the chiller
is in the LOCAL mode) is 01 (PCOCCO01S on the SCHED-
ULE screen). The CCN schedule number, effective when the
chiller is in the CCN mode, can be any number from 02 to
99 (PCOCC02S-99S on the SCHEDULE screen).
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The schedule can be bypassed by setting (“forcing”)
CHILLER START/STO#® START on the MAINSTAT screen.
For more information on forced starts, see Local Start-Up,
page 68. The schedule can also be overridden to keep the
chiller in an occupied state for up to 4 hours, on a one-time
basis.

PIC Control Tests — These instructions involve using
the LID menu. See the LID Operation and Menus section,
page 15 for information on using the LID.

The PIC has built-in control tests. Starting from the LID
default screen menu, press the MENidd| SERVICE soft-
keys. Use the NEXTsoftkey to highlight CONTROL TEST
and press thSELEQEoftkey to access the CONTROL
TEST menu. Choose the test you want to run by pressing the
[NEXT], [PREVIOUSY, [ SELECT], or| EXIT] softkeys. The
CONTROL TEST menu has the following options.

* Automated Test

* PC6400 Inputs

« PC6400 Outputs

Slave PSIO Inputs
Slave PSIO Outputs
First 8-Input Inputs
Second 8-Input Inputs
Third 8-Input Inputs
Capacity Valve Actuator

Use the| NEXTand [ PREVIOU$ softkeys to scroll
through the menu.

Use the SELECTsoftkey to activate the test.

Use thg EXIT] softkey to end either a manual or the au-

tomated test and to exit the CONTROL TEST menu screen
when the CONTROL TEST menu is displayed.

AUTOMATED TEST — Before running this test, be sure
the manual steam shutoff valve is closed and the pump fuses
are pulled, if the machine is not charged, or if you do not
want the pumps to run. When this test is selected, the PIC
starts with the PC6400 Inputs test and procedes through the
Third 8-Input test. There is no automated test for the Second
8-Input. As each test is executed, the LID display shows which
one is running as well as other pertinent data. At the end of
each test, the user is asked whether to continue the test.
Appropriate responses are presented below, where each test
is described in more detail.

When the entire automated test is complete, the LID dis-
play reads, AUTOMATED TEST COMPLETE.

The tests described below can be run both as part of the
automated test sequence (automated mode) or manually (manual
mode). To run them manually, use the selection procedure
and softkeys described above. At the end of each test, press

the| EXIT| softkey to return to the CONTROL TEST menu.
to the CONTROL TEST menu.
PC6400 INPUTS TEST

Manual Mode — When the PC6400 Inputs Test is selected
from the CONTROL TEST menu, the following 8 inputs are
displayed on the LID.

» Cycle-Guard Auto/Manual

* Weak LiBr Lvg (leaving) LCD (Level Control Device) Box
(100K ohm)

* Strong LiBr Leaving G1 (high-stage generator) (100K ohm)

* Weak LiBr Lvg High HX1 (high-temperature heat ex-

changer) (100K ohm)

Strong LiBr Leaving G2 (low-stage generator) (L00K ohm)

G2 LiBr Overflow Pipe (5K ohm)

Strong LiBr Lvg High HX1 (100K ohm)

LID Off Switch




Each input is followed by an appropriate value. For ex-

ample, Weak LiBr Lvg LCD Box is followed by a tempera-
ture. Any reading out of the valid range of —40 F to 245 F
(-4 C to 118 C) for 5K ohm thermistors or 77 to 442 F
(25 to 228 C) for 100K ohm thermistors will display the mini-
mum or maximum temperature followed by an asterisk. If
this occurs, see the Troubleshooting Guide, page 92. If a com-
munication failure occurs C displays after the input name.
To exit the manual test, press the EXEoftkey at the end
of any display.
Automated Mode — While in automated mode, the LID dis-
plays the following message, PC6400 THERMISTOR
TEST IN PROGRESS. If any thermistor fails, the name of
the thermistor, along with the phrase, OUT OF RANGE, will
display on the LID.

When the test ends, the LID prompts, OK TO CON-
TINUE? Pressing the_YE[Softkey lets the automated test
continue. Pressing tHe EX]Boftkey terminates the auto-
mated test, and the LID displays the CONTROL TEST menu.

PC6400 OUTPUTS TEST — This test activates 7 outputs,
not including the capacity valve actuator.

Manual Mode — The LID first prompts with the message,
PC6400 OUTPUTS TEST IN PROGRESS. As the outputs
are activated, the following LID displays appear as listed be-

low. To end the manual test, press fhe EXsbftkey after
any of the output checks.

ABS16JT — CONTROL TEST

PC6400 OUTPUT TEST IN PROGRESS
Chilled Water Pump — ON

Chilled Water Flow — YES

NEXT EXIT

ABS16JT — CONTROL TEST

PC6400 OUTPUT TEST IN PROGRESS
Cooling Water Pump — ON

Cooling Water Flow — YES

NEXT PREVIOUS EXIT

ABS16JT — CONTROL TEST

PC6400 OUTPUT TEST IN PROGRESS

Solution and Spray Pumps — ON

Solution Pump 1 Pressure — 32.0 psia (220.6 kPa
Solution Pump 2 Pressure — 35.6 psia (245.5 kPa
NEXT PREVIOUS EXIT

ABS16JT — CONTROL TEST
PC6400 OUTPUT TEST IN PROGRESS
Refrigerant Pump — ON

NEXT PREVIOUS EXIT

ABS16JT — CONTROL TEST
PC6400 OUTPUT TEST IN PROGRESS
Tower Fan Relay — ON

NEXT PREVIOUS EXIT

ABS16JT — CONTROL TEST

PC6400 OUTPUT TEST IN PROGRESS
Alarm Relay — ON
NEXT

PREVIOUS EXIT
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ABS16JT — CONTROL TEST
PC6400 OUTPUT TEST IN PROGRESS
LID Alarm Light — ON

NEXT PREVIOUS EXIT

Automated Mode — At the end of the automated test, the
LID prompts, OK TO CONTINUE? Pressing the YEft-
key lets the automated test continue. Pressing the ESGift-

key terminates the automated test, and the LID displays the
CONTROL TEST menu.

SLAVE PSIO INPUTS TEST
Manual Mode — This test displays 12 inputs. They are:

e Transducer \oltage Ref (reference)

¢ G1 Internal Pressure

Solution Pump 1 Pressure

Solution Pump 2 Pressure

Refrigerant Level Sensor

Refrigerant Temp

Entering Chilled Water

Leaving Chilled Water

Weak LiBr Leaving Absorb

Weak LiBr Lvg Low HX2 (low-temperature heat
exchanger)

Cooling Water Ent Absorb (entering absorber)
Cooling Water Lvg Absorb (leaving absorber)

Each input is followed by an appropriate value. For ex-
ample, G1 Internal Pressure is followed by a pressure read-
ing. Any transducer or thermistor reading out of the valid
range will display the maximum or minimum limit of that
transducer or thermistor, followed by an asterisk. If this oc-
curs, refer to the Troubleshooting Guide, page 92. If a com-
munication failure occurs C displays after the input name.
Note that the G1 internal pressure is out of range whenever
the chiller is not on.

Automated Mode — During the transducer part of the test,
the LID displays the following message, PSIO TRANS-
DUCER TEST IN PROGRESS. If all transducers test OK,
the LID displays, ALL TRANSDUCERS OK. If any trans-
ducer fails, the name of the transducer, along with the mes-
sage, OUT OF RANGE is displayed on the LID.

When the test ends, the LID prompts, OK TO CON-
TINUE? Selecting EXITterminates the automated test, and
the LID displays the CONTROL TEST menu. Presssing the
softkey lets the automated test continue on to the ther-
mistor part of the Slave PSIO inputs test.

During the thermistor part of this test, the LID displays
the following message, PSIO THERMISTOR TEST IN
PROGRESS. If all thermistors test OK, the LID displays,
ALL THERMISTORS OK. If any thermistor fails, the name
of the thermistor, along with the phrase, OUT OF RANGE,
displays on the LID.

When the test ends, the LID prompts, OK TO CON-
TINUE? Pressinj_YEBets the automated test continue. Press-
ing [EXIT| terminates the test, and the LID displays the

CONTROL TEST menu.

SLAVE PSIO OUTPUTS TEST — This test activates 2 out-
puts: one for the Cycle Guard™ valve and the other for the
chiller run relay.



Manual Mode — During the Slave PSIO outputs test, the LID
displays the following messages:

ABS16JT — CONTROL TEST
PSIO OUTPUTS TEST IN PROGRESS
Cycle Guard Valve — OPEN

NEXT EXIT

ABS16JT — CONTROL TEST
PSIO OUTPUTS TEST IN PROGRESS
Chiller Run Relay — ON

PREVIOUS EXIT

Automated Mode — When in automated mode, the Slave PSIO

outputs test displays the same 2 outputs as in manual mode.

When the automated test is finished, the LID prompts, OK
TO CONTINUE? Pressing_YE[$ets the automated test con-
tinue. Pressinfj_EXIfterminates the automated test, and the
LID displays the CONTROL TEST menu.

FIRST 8-INPUT MODULE INPUTS TEST
Manual Mode — The LID displays the following 8 inputs:

Vapor Condensate Temp (temperature)

Condensate Temp From G2

Cooling Water Lvg Cond.

Strong LiBr Lvg Low HX2

Remote Contacts

Recirc LiBr Ent (entering) Sprays

Generator Hi Temp/Press (high temperature/pressure)
Low Chiller Water Temp

Each input is followed by an appropriate value. For ex-
ample, Vapor Condensate Temp is followed by a tempera-
ture. Any thermistor reading out of the valid range of —-40 F
to 245 F (-40 C to 118 C) for the 5K ohm thermistors will
display the minimum or maximum temperature followed by
an asterisk. If a communication failure occuasC displays
after the input name.

Automated Mode — While in automated mode, the LID dis-
plays, FIRST 8-INPUT MODULE THERMISTOR TEST IN
PROGRESS. If all thermistors test OK, the LID displays,
ALL THERMISTORS OK. If any thermistor fails, the name
of the thermistor with the phrase, OUT OF RANGE, dis-
plays on the LID screen.

When the automated test ends, the LID prompts, OK TO
CONTINUE? Pressing YERets the automated test con-
tinue. Pressing_EXIjterminates the automated test, and the
LID displays the CONTROL TEST menu.

e O o o o o o o

SECOND 8-INPUT MODULE INPUTS TEST

Manual Mode — When the second 8-input module inputs
test is selected from the CONTROL TEST menu, the LID
displays the following 8 inputs:

Chilled Water Flow

Cooling Water Flow

G1 High LiBr Level

Spare Prot (protective) Limit Input

Ref (refrigerant) Pump Overld/HiTemp (overload/high tem-
perature)

Sol (solution) Pumpl Overld/HiTemp

e Sol Pump2 Overld/HiTemp

e Spray Pump Overld/HiTemp

33

Each input is followed by an appropriate value. For ex-
ample, Chilled Water Flow can be followed by NO or YES.
If a communication failure occursa C displays after that
sensor.

Automated Mode — There is no automated test for the sec-
ond 8-input module inputs test.

THIRD 8-INPUT MODULE INPUTS TEST

Manual Mode — When the third 8-input module inputs test
is selected from the CONTROL TEST menu, the LID dis-
plays the following 8 inputs:

e Temp Reset

* Remote Reset Sensor
Common Supply Sensor
Common Return Sensor
Dilution Level Switch
Low Level Switch

High Level Switch

Each input is followed by an appropriate value. For ex-
ample, Remote Reset Sensor is followed by a temperature.
Any thermistor that reads out of the valid range of —40 F to
245 F (40 C to 118 C) displays the minimum or maximum
temperature followed by an asterisk. If a communication fail-
ure occursa C isdisplayed after that sensor.

Automated Mode — While in automated mode, the LID dis-
plays, THIRD 8-INPUT MODULE THERMISTOR TEST
IN PROGRESS. If all thermistors test OK, the LID displays,
ALL THERMISTORS OK. If any thermistor fails, the name
of the thermistor displays with the phrase, OUT OF RANGE.

When the automated test ends, the LID prompts, OK TO
CONTINUE? Pressing YESets the automated test con-
tinue. Pressinf_EXIfterminates the automated test, and the
LID displays the CONTROL TEST menu.

CAPACITY VALVE ACTUATOR TEST

Manual Mode — Close the manual steam valve for this test.
When the capacity valve actuator test is selected from the
CONTROL TEST menu, the LID displays the following:

ABS16JT — CONTROL TEST
CAPACITY VALVE TEST IN PROGRESS
Capacity Valve Position
HOLDING: XX.X%
INCREASE DECREASE

Pressing the INCREAS[oftkey causes the valve to ramp

open, pressing tie DECREA$$&bftkey causes the valve to
ramp closed, and pressing the HO] &bftkey causes the

valve to stop moving. ThRACTUAL CAPACITY VALVHill
increase to the capacity vahRUNNING TRAVEL LIMIT

until the[ DECREASE or | EXIT] softkey is pressed. If the
EXIT | softkey is pressed, the test returns to the CONTROL
TEST menu.

Automated Mode — There is no automatic test for the ca-
pacity valve actuator.

HOLD EXIT

Ramp Loading Control — The ramp loading control
slows down the rate at which the chiller loads up. This con-
trol can prevent the chiller from loading up during the short
period of time when the chilled water loop has to be brought
down to normal design conditions and helps reduce steam
demand by slowly bringing the chiller water to the control
point. However, the total steam draw during this period re-
mains almost unchanged.



Ramp loading is based on chilled water temperature.
During the ramp loading mode, th&AVING CHILLED WA-
TERor ENTERING CHILLED WATERemperature change
is limited to theTEMP PULLDOWN DEG/MINThis is the
rate that the controlled temperature is changed to reach the
set point. The default rate B F (1.7 C) degrees per minute.
The control valve is allowed full travel to obtain this goal
unless an inhibit or close signal is received by the PIC based
on another algorithm.

To set or change the temperature pulldown rate, press the
[MENU] and| SERVICEH softkeys. Enter your 4-digit pass-
word. Access the EQUIPMENT CONFIGURATION screen.
Press thd SELEC]Tsoftkey to view the CONFIG table.
From there, scroll tofEMP PULLDOWN DEG/MINand
press thd SELEC|Tsoftkey. Using thd INCREASEand
softkeys, adjust the setting to the desired value.

To store the value, press the ENTESftkey. To exit this
screen and keep the last value, presq the QéTtkey.

For more information on ramp loading, see the Ramp Load-
ing Mode section on page 71.

Solution Concentration Control—  Capacity Over-
rides can prevent premature safety shutdowns caused by so-
lution crystallization which, in turn, can happen when the
PIC determines that the solution is too concentrated or when
temperatures or pressures have exceeded safe limits of op-
eration. The capacity override function allows the operator
to set one or more of the override values that determine where
the capacity valve control occurs. The 3 possible stages of
capacity valve control are:

FIRST STAGE — The PIC inhibits the capacity control valve
from opening further. The status line on the LID displays a
reason for the override.

SECOND STAGE — The PIC closes the capacity control

valve until the condition decreases below the override ter-
mination temperature or concentration. The override termi-
nation temperature or concentration is the point at which the
override function is no longer in control and the chiller re-

turns to normal run mode.

THIRD STAGE — When the solution temperature or con-
centration is too high, the capacity valve is closed and the
PIC switches to a STOP mode.

CAPACITY OVERRIDES (Table 4) — The operator can con-
figure 3 capacity valve overrides from the LID:

« Refrigerant Low Temperature OverridBREFRIGERANT
TRIPPOINTandREFRIGERANT OVERRIDE DELTA T

» G1 High Saturation Temperature Overrid&( CONDEN-
SATE OVERRIDE

¢ G1 High Solution Temperature Overrid&1 STRONG
LiBr OVERRIDE)

The parameters in parentheses are accessed from the
SERVICEL screen. See Table 3, Example 9.

Refrigerant Low Temperature Override — The refrigerant low
temperature override algorithm inhibits the capacity valve
from opening or closes the capacity valve to prevent freez-
ing. The operator can establish the setpoints at which this
occurs by changing the values for tHREFRIGERANT
TRIPPOINT and REFRIGERANT OVERRIDE DELTA T
The PIC monitors th@EFRIGERANT TEMBENd compares

it to the REFRIGERANT TRIPPOINplus theREFRIGER-
ANT OVERRIDE DELTA TThe two override stages are:

1. First stage — occurs if tiREFRIGERANT TEMI® be-
low the REFRIGERANT TRIPPOINplus theREFRIG-
ERANT OVERRIDE DELTA The capacity valve is in-
hibited from opening.

2. Second stage — occurs when REFRIGERANT TEMP
is less than th®REFRIGERANT TRIPPOINflus theRE-
FRIGERANT OVERRIDE DELTAfminus 1 F (0.56 C).
The capacity valve closes.

This capacity override ends (or returns to normal control)
when the temperature increase2tF (1.1 C) above the trip-
point plus override set point. When the capacity valve is in-
hibited or closing, the LID displays, RUN CAPACITY
LIMITED, LOW REFRIGERANT TEMP.

G1 High Saturation Temperature Override — When the chiller
is in a RUN mode and the ONDENSATE TEMP FROM G2
increases above the override threshold, the capacity valve is
inhibited or closed to prevent an increase in the heat input to
the generator. The two override stages are established when
the operator changes the setpointB@ CONDENSATE OVER-
RIDE.

1. First stage — occurs if th&2 CONDENSATE OVER-
RIDE is exceeded. The capacity valve is inhibited from
opening.

Table 4 — Capacity Overrides

FIRST STAGE SECOND STAGE THIRD STAGE OVERRIDE
TRIPPOINT TRIPPOINT TERMINATION
CAPACITY LID TABLE | CONFIGURABLE | SETPOINT SETPOINT (Inhibit TRIPPOINT (Non- (Return to
OVERRIDE ACCESS SETPOINT DEFAULT RANGE Capacity (Clossacllvae;;acny Recyclable Normal
Valve) Shutdown) Operation)
. Refrigerant 37-42F
A~ 38F(33C L . )
Reffigerant | iomen | BP0 (30| 28-550) <Trippoint <Trippoint >Tripppoint
Refrigerant : + Override Delta T N/A + Override Delta T
Temperature SERVICE1 Over?ide 2F(11C) 2-5F +Override Delta T | _ 1 F(0.56 C) +2 F(1.1C)
Override Delta T (1.1-28C)
G1 High G2 >G2 >G2 <G2
Saturation Equipment 199 F 199 - 204 F Condensate Condensate
Temperature SERVICE1 832ﬂ?dn:ate (93 C) (93-96 C) gggﬂtie&sate Override N/A Override
Override +1F (0.56 C) -2F@110C)
G1 High
Solution Equipment | G1 Strong, 311F | 311-320F |>G1 Strong pol Swong polsuong | <Gl Stong
geilrgreiedrgture SERVICE1 | LiBr Override (155 C) (155 - 160 C) | LiBr Override +4F(2.2C) +27 F(15 C) -2F@1.10)
Manual Target
Capacity MAINSTAT Capacity N/A 0-100% N/A N/A N/A Release
Valve
High Not Concentration: Concentration: Concentration: | Concentration:
Cc?ncentration Configurable N/A N/A N/A 9X: 1.5% or 9X: 1.0% 9X: 0.5% or 9X: 2.0% or
by Operator 14X: 1.5% or 14X: 1.0% 14X: 0.5% 14X: 2.0%
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2. Second stage — occurs if te CONDENSATE OVER-
RIDE is exceeded by 1° F (0.56 C). The capacity valve
is closed.

This capacity override ends when ti®ONDENSATE TEMP
FROM G2is 2 F (1.1 C) below th&2 CONDENSATE OVER-
RIDE

G1 High Solution Temperature Override — When the chiller
is in the RUN mode and th8 TRONG LiBr LEAVING G1
increases above the override threshold, the capacity valve is
inhibited from opening or forced to close or the chiller is
forced to the STOP mode to prevent an increase in the heat
input to the generator. The override set points are estab-
lished when the operator changes the valuefdISTRONG
LiBr OVERRIDE There are three override stages.

1. First stage — occurs when tB§RONG LiBr LEAVING
G1lis greater than th&1 STRONG LiBr OVERRIDBEut
less than the override g4 F (2.2 C). This level pro-
hibits the capacity valve from opening.

2. Second stage — occurs at the temperature between the
G1 STRONG LiBr OVERRIDRIus 4 F (2.2 C) and51
STRONG LiBr OVERRIDIBIus 18 F (10 C). This level
causes an ALERT condition and closes the capacity valve.

3. The third stage occurs when the temperature is greater
than the override plus 27 F (15 C). This level causes an
ALARM condition, and the chiller controller initiates a
non-recycle shutdown with dilution cycle. The capacity
valve is closed, the chiller is in a “high strong solution
temperature” fault condition, and the LID display reads,
PROTECTIVE LIMIT, STRONG LiBr LEAVING G1.

The condition will return to normal when tHeTRONG
LiBr LEAVING Glis 2 F (1.1 C) below th&1 STRONG

LiBr OVERRIDE Press the RESHTsoftkey to restart
the chiller.

MANUAL CAPACITY VALVE CONTROL — When the
chiller is under manual capacity valve control, the operator
has full control of the capacity control valve and should con-
tinuously monitor the chiller temperatures and concentra-
tions. Based on these observations, the operator should take
the following actions:

NOTE: The refrigerant pump must be on.

« Open the Cycle-Guard™ valve if tt&#TRONG LVG LOW
HX2 is less than 118 F (48 C) and tlRREFRIGERANT
LEVEL SENSORoltage is below theCYCLE-GUARD
LEVEL ADJUST+ 0.5 volts.

* Open the Cycle-Guard valve if tteTRONG LIBR LVG
LOW HX2is greater than 118 F (48 C) and the refrigerant
level is below the high level switch.

The capacity control valve closes when any overrides re-
quire it to. It will open only to the value entered.

PIC CONCENTRATION CONTROLS (Solution High Con-
centration) — The PIC calculates and measures the concen-
tration at Points 9 and 14 of the chiller solution cycle. It also
calculates Points 9X and 14X, which are on the crystalliza-
tion line. There are three thresholds between Points 9 and
9X and another three thresholds between Points 14 and 14X.
The thresholds are referred to as the:

« Inhibit threshold — When the LiBr solution concentration
exceeds the inhibit threshold, the capacity valve is pro-
hibited from opening. The solution concentration is 1.5%
weaker than at Point 14X.

¢ Close threshold — When the LiBr solution concentration
exceeds the close threshold, the Capacity Valve is closed.
The solution concentration is 1.0% weaker than at Points
9X or 14X.
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» Safety shutdown — If the LiBr solution concentration ex-
ceeds the safety shutdown, then a non-recycle shutdown
with dilution cycle is initiated. The solution concentration
is 0.5% weaker than at Points 9X and 14X.

Points 9, 9X, 14, and 14X can be calculated by the operator
with the help of Fig. 7 (Equilibrium Diagram for Plotting
16JT Solution Cycle). Also, Points 9, 9X, 14, and 14X can
be read from the CONCENTR screen on the LID as follows.

Press th¢ MENWand|[ SERVICH softkeys. Scroll down to
highlight CONTROL ALGORITHM STATUS. Press the
SELECT] softkey. Scroll down to highlight CONCENTR.

Press the SELEC[Tsoftkey.
Scroll to the lists under POINT 9 and POINT 14. The vari-
able names for the points are as follows:

* Point 9 —LiBr CONC (G1 STRONG), LiBr TEMP AT
CRYSTAL
* Point 9X —CRYSTALLIZATION CONC
* Point 14 —MIXED STRONG CONC, LiBr TEMP AT
CRYSTAL
» Point 14X —CRYSTALLIZATION CONC

Each override stage is released when the calculated con-
centration is 0.5% less than the corresponding threshold value.

Remote Start/Stop Controls —  Aremote device that
uses a set of contacts, such as a timeclock, may be used to
start and stop the chiller. However, the chiller should not be
programmed, via a remote device or locally from the LID,
to start and stop in excess of 2 or 3 times every 12 hours.

The contacts for the remote start are wired into the control
panel at terminal strip TB1, terminals 508 and 509. See the
certified drawings for further details on contact ratings. The
contacts must be dry (no power).

A WARNING

Disconnect all primary power when wiring electrical con-
nections. Lock and tag all disconnect switches.

Tower Fan Relay — The chiller must be in the RUN-
NING mode before th OWER FAN RELAlgorithm is
enabled. The following conditions must also be true:

* The COOLING WATER PUMRs energizedCOOLING
WATER FLOWIs confirmed, and th&/EAK LiBr LEAV-
ING ABSORBHs greater than 86 F (30 C).

 TheTOWER FAN RELAWYill be deenergized if any of the
following conditions occurs: the chiller is notin a run state,
the COOLING WATER PUMBs deenergized, the OOL-
ING WATER FLOWhdication is lost, o0WEAK LiBr LEAV-
ING ABSORSBs less than 77 F (25 C).

A CAUTION

The tower fan relay control is not a substitute for a jop-
site condenser water temperature control. When used Wi
a water temperature control system, the tower fan r
control can be used to help prevent low cooling water
temperatures.

Control Wiring —  See Fig. 21-34 for typical wiring sche-
matics and component identification.

NOTE: These schematics do not show all the options or varia-
tions that are available.



51RP
51SP1
51SP2
51SSP
51VP
8-IN
88RP
88SP-1
88SP-2
88SSP
88VP
CB
CCN
COM
COMM
CR1
CR2
CR3

CR4
CR5
CR6
CR7
DEC
FB-1
FB-2
FB-3
FB-4
FB-5
FB-6
FDC
G
G1
G2
Hx1
Hx2
J

K

L
LCD
LiBr
LID
M
mA
NC
NO
PB
PC6400
PL
PSIO
PWR

R

RB1, RB2
RO

RP

S

SO

SP

SS1

SW

T

t*

B

TR1, TR2, TR3
TR4

TR5

TR7
U

\Y
VP
W

LEGEND AND NOTES FOR FIG. 21-34

LEGEND

Refrigerant Pump Overload

Solution Pump No. 1 Overload

Solution Pump No. 2 Overload

Solution Spray Pump Overload

Vacuum Pump Overload

8-Input

Refrigerant Pump Contactor

Solution Pump No. 1 Contactor

Solution Pump No. 2 Contactor

Solution Spray Pump Contactor

Vacuum Pump Contactor

Circuit Breaker

Carrier Comfort Network

Communication

Communications

Chilled Water Pump Relay

Cooling Water Pump Relay

Solution Pump No. 1 Relay,

Solution Pump No. 2 Relay and

Solution Spray Pump Relay (see Notes 1 and 2.)
Refrigerant Pump Relay

Alarm Relay

Cycle-Guard™ Relay

Tower Fan Relay

Decimal

Solution Pump No. 1 Fuse Block

Solution Pump No. 2 Fuse Block
Refrigerant Pump Fuse Block

Solution Spray Pump Fuse block
Vacuum Pump Fuse Block

115V Power Fuse Block

Fused Disconnect

Ground

High-Stage Generator

Low-Stage Generator

High-Temperature Heat Exchanger
Low-Temperature Heat Exchanger
Connector

Relay

Line Terminal

Level Control Device

Lithium Bromide

Local Interface Device

Motor

Milliampere

Normally Closed

Normally Open

Pushbutton

Master Comfort Controller

Indicator Light

Processor/Sensor Input/Output

Power

Identifies One Phase of a 3-Phase Circuit
6-Pack Relay Board

Return 115 VAC, Single-Phase, 60 Hz Power
Refrigerant Pump

A Switch or One Phase of a 3-Phase Circuit
Supply 115 VAC, Single-Phase, 60 Hz Power
Solution Pump

Cycle-Guard Auto/Manual Switch

A Switch or One Phase of a 3-Phase Circuit
Terminal

Thermistor

Terminal Block

115 VAC to 21 VAC Transformer

21 VAC to 5 VDC Transformer

115 VAC to 24 VAC PC6400 Power
Transformer

575/480/230 to 115 VAC Primary Transformer
Identifies One Phase of a 3-Phase Circuit
Identifies One Phase of a 3-Phase Circuit
Vacuum Pump

Identifies One Phase of a 3-Phase Circuit
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Transformer

Pressure Transducer

Coil CR — Control Relay
Ol M — Motor Starter
Fuse

Push Button — Normally Open
Push Button — Normally Closed
Selector Switch

Flow Switch — Normally Open

Lo

ﬁ
<
1%

Q1o
oY o
s
ﬂz:)'\@ Level Switch — Normally Open

Pressure Switch — Normally Closed

hod

Circuit Breaker

Disconnect Switch
Temperature Switch — Normally Open

43)//&
Held Closed

Temperature Switch — Normally Closed
-0 X0~ Overloads
—\— Resistor/Thermistor

XXX
Terminal Block No. 1
X]  Terminal Block No. 2
Terminal Block No. 3

Terminal Block No. 4

— = Contact — Normally Open
—N— Contact — Normally Closed
— & Connectors

Indicator Light

Ground
Factory Wiring
_______ Field Wiring

NOTES:
1. Solution spray pump used on models 16JT135, 16JT150, 16JT135L,
and 16JT150L.
2. Second solution pump used on 16JT873 and larger.
3. Channel No. 1 is the pressure transducer reference voltage.
4. TB4 and LID are door mounted.
5. Float is normally open. Refrigerant level closes contact for nor-
mal run mode.
6. Optional repeater module is field installed and wired.
7. Allfuse blocks require 3 fuses except FB6, which requires 1 fuse.
8. Three heater elements are required for each heater block
(overload).
9. All fuses are rated for 600 VAC.
10. The coils for the chilled water and condensing water pump start-

ers (or other auxiliary equipment) are wired into the machine con-
trol circuit so that the auxiliary equipment operates whenever the
machine operates. The starter contacts and starter overloads re-
main in the external pump circuits. The flow interlocks for each
pump are also wired into the machine control circuit and must be
closed in order for the machine to operate.
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Water/Brine Reset — Three chilled water or brine tem-
perature reset types are available and can be viewed or modi-
fied on CONFIG screen under the EQUIPMENT
CONFIGURATION menu on the PIC. (See Table 3, Ex-
ample 8.) The default screen status message indicates when
a chilled water reset is active. TREONTROL POINnN the
MAINSTAT table (see Table 3, Example 1) indicates the chill-
er's reset temperature. The chilled water reset range is 41 to
65 F (5to 18 C).

To activate a reset type, input all configuration informa-
tion for that reset type in the CONFIG screen under the EQUIP-
MENT CONFIGURATION menu. Then, input the reset type
number in the SELECT/ENABLE Reset Type input line.

RESET TYFE 1 — Reset Type 1 is an automatic chilled wa-
ter temperature reset basada4 to 20 mAnput signal. The
value for Reset Type 1 is user configurable; it is a tempera-
ture that corresponds to a 20 mA signal. (4 mA corresponds
to 0° F [0° C]; 20 mA corresponds to the temperature en-
tered by the operator.)

Reset Type 1 permits up to £15 F (8.3 C) of automatic
reset to the chilled water or brine temperature set point, based
on the input fran a 4 to 20 mAsignal. This signal is hard-
wired into TB1 terminals, 701 (+) and 702 (-). The 4 to
20 mA signal is externally powered; Reset Type 1 does not
support an internally powered signal.

RESET TYHE 2 — Reset Type 2 is an automatic chilled wa-

ter temperature reset based on a remote temperature sensor
input. Reset Type 2 permits £15 F (£8.3 C) of automatic
reset to the set point based on a temperature sensor wired to
the third 8-input module. The temperature sensor must be
wired to TB1 terminals 703 and 704.

To configure Reset Type 2, enter the temperature of the
remote sensor at the point where no temperature reset
(REMOTE TEMP [NO RESETWill occur. Next, enter the
temperature at which the full amount of reset will ocdRE¢
MOTE TEMP [FULL RESET)] Then, enter the maximum
amount of reset required at the second temperature to op-
erate the chillerPEGREES RESETReset Type 2 can now
be activated.

RESET TYHE 3 — Reset Type 3 is an automatic chilled wa-
ter temperature reset based on cooler temperature differ-
ence. This type of reset will add £15 F (8.3 C) based on the
temperature difference between entering and leaving chilled
water temperature. No wiring is required for this type of re-
set, since it already uses the chilled water sensors.

To configure Reset Type 3, enter the chilled water tem-
perature difference (the difference between entering and leav-
ing chilled water) at which no temperature reset occurs
(CHW DELTA T [NO RESEYJ]This chilled water tempera-
ture difference is usually the full design load temperature
difference. On the next input line, enter the difference in chilled
water temperature at which the full amount of reset will oc-
cur (CHW DELTA T [FULL RESET] Next, enter the amount
of reset DEGREES RESHT Reset Type 3 can now be
activated.

Spare Safety Inputs — Normally closed discrete in-
puts for additional field-supplied safeties may be wired to
the spare protective limits input channel in place of the factory-
installed jumper. (Wire multiple inputs in series.)

A WARNING

Disconnect all primary power when wiring electrical con-
nections. Lock and tag all disconnect switches.

Wire these limits between 607 and 608 on TB1. The open-
ing of any contact will result in a safety shutdown and the
LID will display, SPARE SAFETY DEVICE.
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SPARE ALARM CONTACT — One spare set of alarm con-

tacts is provided in the control panel. The contact ratings are
provided in the certified drawings. The contacts are located
on terminal strip TB1, terminals 911 and 912. See Fig. 31.

Safety Controls — The PIC monitors all safety control
inputs and, if required, shuts down the chiller, limits the ca-
pacity valve, or opens the Cycle-Guard™ valve to protect
the chiller from possible damage.

If the controller initiates a safety shutdown, it displays a
primary and a secondary alarm message on the LID. It also
energizes an alarm relay in the control box and blinks the
alarm light on the control center. The alarm information is
stored in memory and can be viewed on the LID from the
PIC ALARM HISTORY table along with a troubleshooting
message. To view the alarm information, press the

[MENU] and| SERVICH softkeys, and enter your 4-digit
password (to access the SERVICE table). ALARM HIS-

TORY will be highlighted. Press the SELEC3oftkey.

To give a more specific operating condition warning, the
operator can also define alert limits on various monitored
inputs. Safety contact and alert limits are defined in Table 5.
Alarm and alert messages are listed in the Troubleshooting
Guide section, page 92.

Service Operation —
the service menus.

TO ACCESS THE SERVICE SCREENS — You must enter
a password whenever you access the SERVICE screens.

1. From the MENU screen, press the SERVIGEftkey.

The softkeys now correspond to the numerals 1, 2, 3,
and 4.

2. Press the four digits of your password, one at a time. As
you enter each digit, an asterisk appears.

NOTE: The initial factory-set password L - 1 - 1 - 1.

If the password is incorrect, an error message is dis-
played. If this occurs, return to Step 1 and try to access the
SERVICE screens again. If the password is correct, the soft-

key labels change fo NEXT|PREVIOUY,[SELECT], and
[EXIT], and the LID screen displays the following
SERVICE tables:

» Alarm History

» Control Test

 Control Algorithm Status
Equipment Configuration
Equipment Service

Time and Date

Attach to Network Device
Log Out of Network Device
Controller Identification

LID Configuration

See Fig. 17 for additional screens and tables available from
the SERVICE screens listed above. Use[the BED$dftkey
to return to the MENU screen.

Fig. 17 shows an overview of

NOTE: To prevent unauthorized persons from accesssing the
LID service screens, the LID automatically signs off and
password-protects itself if a key has not been pressed for
15 minutes. The sequence is as follows. Fifteen minutes af-
ter the last key is pressed, the default screen displays, the
LID screen light goes out (analogous to a screen-saver), the
LID logs out of the password-protected SERVICE menu. Other
screens and menus, such as the STATUS screen can be ac-
cessed without the password by pressing the appropriate
softkeys.



Table 5 — Safety Contacts and Alert Limits

MONITORED PARAMETER

LIMIT

APPLICABLE COMMENTS

TEMPERATURE SENSORS
OUT OF RANGE: 5K OHM

-40-245 F ( -40-118.3 C)

Must be outside range for 3 seconds.

TEMPERATURE SENSORS
OUT OF RANGE: 100K OHM

—-77-422 F ( —25-216.7 C)

Must be outside range for 3 seconds.

PRESSURE TRANSDUCERS
OUT OF RANGE (LOW)

Ratio = 0.020-0.98

Must be outside range for 3 seconds.
Ratio = Input Voltage/Voltage Reference

PRESSURE TRANSDUCERS
OUT OF RANGE (HIGH)

Ratio = 0.060-0.98

Must be outside range for 3 seconds.
Ratio = Input Voltage/Voltage Reference

TRANSDUCER VOLTAGE

<4.5 vdc and >5.5 vdc

Must be outside range for 3 seconds.
Preset, Not Configurable.

G1 HIGH SOLUTION TEMP

G1 Strong LiBr Override.
Range 311-320 F (155-160 C)

Configurable on MAINTENANCE,
OVERRIDE, or SERVICEL1 screen. See
Table 4 for more details.

G1 HIGH SATURATION TEMP

G2 Condensate Override.
Range 199-204 F (93-96 C)

Configurable on MAINTENANCE,
OVERRIDE, or SERVICEL1 screen.
See Table 4 for more details.

G2 OVERFLOW ALARM

G2 Overflow Alarm,
Range 150-240 F (66-115.6 C)

Configurable on SERVICEL1 screen.

(EVAPORATOR) LOW
REFRIGERANT TEMP

Refrigerant Trippoint, Range 37-42 F (2.8-5.5 C)
Override Delta T, Range 2-5 F (1.1-2.8 C)

Configurable on SERVICE1 screen.
See Table 4 for more details.

WEAK LIBR LEAVING
ABSORBER

Weak LiBr Lvg Abs Alert, Range 100-150 F
(38-66 C)

Configurable on SERVICEL1 screen.

CYCLE GUARD

Cycle Guard Level Adjust, Range 0-10.

Sets the refrigerant level so that the
Cycle-Guard™ valve opens when the
Strong LiBr temperature leaving the low
HX2 is less than 118 F (47.8 C).

CHWS SENSOR ALERT

Disable, Low, or High.

Configurable on SERVICE2 screen.
Default is disabled.

CHWS TEMP ALERT SETTING

-40-245 F (-40-118 C)

Configurable on SERVICE2 screen.
Default is 245 F (118 C).

CHWR SENSOR ALERT

Disable, Low, or High.

Configurable on SERVICE2 screen.
Default is disabled.

CHWR TEMP ALERT SETTING

-40-245 F (-40-118 C)

Configurable on SERVICE2 screen.
Default is 245 F (118 C).

RESET TEMP SENSOR ALERT

Disable, Low, or High.

Configurable on SERVICE2 screen.
Default is disabled.

RESET TEMP ALERT SETTING

-40-245 F (-4-118 C)

Configurable on SERVICE2 screen.
Default is 245 F (118 C).

LEAVING CHILLED WATER

9 F (5 C) below design set point;
minimum of 36 F (2 C)

Manually set; see LID Operation and
Menus section, page 15. Can be viewed
on the LID display (EVAPSTAT screen).

Differential Water Flow Switch (Field Supplied)

Operate water pumps with chiller off. Manually re-
duce water flow and observe switch for proper cutout.
Safety shutdown occurs when cutout time exceeds

3 seconds.

o~
Né )

CUT-OUT
SETTING
ADJUSTMENT
SCREW

EXTERIOR VIEW

LEGEND

CHWR — Chilled Water Return
CHWS — Chilled Water Supply

COM — Communication
N.C. — Normally Closed
N.O. — Normally Open

NO ADJUSTMENTS ARE TO BE MADE ON
THIS SETS\CREW! (FACTORY ADJUSTED ONLY)

Leaving Chilled Water Cutout Switch

e ~
N\
N m'mﬁ’l
P
\§ /
N /

N.C. N.O. COM
INTERIOR VIEW -
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DIFFERENTIAL RANGE
SETSCREW (DEG C)

TEMPERATURE
RANGE SETSCREW (DEG C)

CONTACTS: . O
CAPILLARY W@
TUBE
EXTERIOR INTERIOR
WIRING



TO CHANGE THE PASSWORD — The password may be

changed from the LID CONFIG screen.

1. Press th¢ MENUand|[ SERVICH softkeys. Enter your
password and highlight LID CONFIGURATION. Press
the| SELECTsoftkey. Only the last 5 entries on the LID

CONFIGURATION screen can be changed: BUS #
(number) ADDRESS #, BAUD RATE, US IMP/METRIC
and PASSWORD

2. Use thd ENTERsoftkey to scroll totPASSWORDThe
first digit of the password is highlighted on the LID screen.

3. To change the digit, press thgp INCREASHr
softkey. When you see the digit you want,
press thd ENTERsoftkey.

4. The next digit is highlighted. Change it and the third and
fourth digits in the same way you changed the first digit.

5. After the last digit is changed, the LID goes to the BUS
variable. Press t Boftkey to leave that screen and
return to the SERVICE menu.

TO CHANGE THE LID DISPLAY FROM ENGLISH TO

METRIC UNITS — By default, the LID displays informa-

tion in English units. To change to metric units, access the

LID CONFIG screen:

1. Press th¢ MENUand| SERVICH softkeys. Enter your
password and highlight LID CONFIGURATION. Press

the| SELECT softkey.
2. Use thg ENTERsoftkey to scroll toUS IMP/METRIC
3. Press the softkeys that corresponds to the units you want
displayed on the LID (e.g], USr[METRIC]).
TO SCHEDULE HOLIDAYS (Fig. 35) — The time sched-
ules may be configured for special operation during a holi-
day period. When modifying a time period, an “H” at the

end of the days of the week field signifies that the period is
a holiday. (See Fig. 19.)

ABS16JT CHLR HOLDY01S CONFIGURATION SELECT
Q 0
Start Day 0
O Duration (days) (U
N\ NEXT PREVIOUS SELECT EXIT 4

o § B I

Fig. 35 — Example of Holiday Period Screen

The CCN broadcast function must be activated for the holi-
days configured in the HOLIDAY table to work properly.
Access the BRODEF table from the EQUIPMENT CON-

FIGURATION screen and press ENABLEo activate the

holiday schedule. If the chiller is connected to a CCN net-
work, only one chiller or CCN device can be configured as
the broadcast device. The device configured as the broad-
caster is responsible for transmitting holiday, time, and daylight-
savings dates throughout the network. For more information
on CCN operations, see the 16JT CCN supplement.
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To view or change the holiday periods for up to 18 dif-

ferent holidays, do the following:

1.

At the MENU screen, press SERVICE access the
SERVICE menu.

L STATUS SCHEDULE SETPOINT SERVICE J

. If notlogged on, follow the instructions for entering your
password. See the section, To Access the Service Screens,

page 51. Once logged on, prdss NEXiRtil EQUIP-
MENT CONFIGURATION is highlighted.

L NEXT PREVIOUS SELECT EXIT J

. Press SELEC]fto access the EQUIPMENT CONFIGU-
RATION screen.

L NEXT PREVIOUS SELECT EXIT J

Press NEXTuntil HOLIDAYS is highlighted. This is
the screen that allows you to define holidays.

L NEXT PREVIOUS SELECT EXIT J

. Press SELEC]to view a screen that lists 18 holiday

periods.

L NEXT PREVIOUS SELECT EXIT J

. Presg _NEXTto highlight the holiday period you wish

to view or change. Each period represents one holiday,
starting on a specific date and lasting up to 99 days.

L NEXT PREVIOUS SELECT EXIT J

. Press SELECIfo access the holiday period. The screen

now shows the holiday start month and day, and how
many days the holiday period will last.

L NEXT PREVIOUS SELECT EXIT J

. Press| NEXT or [PREVIOUY to highlight the
month, day, or duration.

L NEXT PREVIOUS SELECT EXIT J




9. Press | SELECT to select the month, day, or

duration you wish to modify.

L NEXT PREVIOUS SELECT EXIT J

10. Press INCREAS}or | DECREASE to change the se-

lected item.
L INCREASE DECREASE Quit ENTER )
11. Press ENTERO save the changes.
L INCREASE DECREASE Quit ENTER )

12. Presg EXITto return to the previous menu.

L NEXT PREVIOUS SELECT EXIT J

Carrier Comfort Network (CCN) Interface —  The
Carrier Comfort Network (CCN) communication bus wiring
is supplied and installed by the electrical contractor. It con-
sists of shielded, 3-conductor cable with a drain wire. See
Fig. 32 and 33 for a typical wiring schematic.

A WARNING

Disconnect all primary power when wiring electrical con-
nections. Lock and tag all disconnect switches.

The system elements are connected to the communication
bus in a daisy chain arrangement. The positive pin of each
system element communication connector must be wired to
the positive pin of the system element on either side of it;
the negative pins must be wired to the negative pins; and the
signal ground pins must be wired to signal ground pins.

To attach the CCN communication bus wiring, refer to
the certified prints and wiring diagrams. The wire is inserted
into the CCN (COMMZ1) connections (terminals 304, 305,
and 306) on terminal block TB1 in the control panel.

NOTE: Conductors and drain wire must be 20 AWG (Ameri-
can Wire Gage) minimum stranded, tinned copper. Indi-
vidual conductors must be insulated with PVC, PVC/nylon,
vinyl, Teflon™, or polyethylene. An aluminum/polyester 100%
foil shield and an outer jacket of PVC, PVC/nylon, chrome
vinyl, or Teflon, with a minimum operating temperature range
of -4 F to 140 F (-20 C to 60 C)is required. See the fol-
lowing table for cables that meet the requirements.
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MANUFACTURER CABLE NO.
Alpha 2413 or 5463
American A22503
Belden 8772
Columbia 02525

When connecting the CCN communication bus to a sys-
tem element, a color code system for the entire network is
recommended to simplify installation and checkout. The fol-
lowing color code is recommended:

CCN (COMM1)
SIGNAL TYPE Cﬁ\l’\‘SBEAST%?\‘NggSgR CO(I\;NE_IQB'I;-ION
+ RED Terminal 304
Ground WHITE Terminal 305
- BLACK Terminal 306
Attach to Network Device Control —  One of the

selections on the Service menu is ATTACH TO NETWORK
DEVICE. It serves the following purposes:

« uploads the occupancy schedule number (if changed), as
defined on the CONFIG screen.

« attaches the LID to any CCN device if the chiller has been
connected to a CCN network. This may include other PIC-
controlled chillers.

* uploads changes from a new PC6400, LID module, or up-
loads tables.

Figure 35 illustrates the ATTACH TO NETWORK DE-
VICE LID screen. The LOCAL description is always the
PC6400 module address of the chiller the LID is mounted
on. Whenever the controller identification of the PC6400 is
changed, the change is automatically reflected on the bus and
address for LOCAL device on the ATTACH TO NET-
WORK DEVICE screen.

Whenever the ATTACH TO NETWORK DEVICE table
is accessed, no information can be read from the LID on any
device until you attach one of the devices listed on the dis-
play. The LID erases information about the module to which
it was attached to make room for information on another de-
vice. Therefore, a CCN module must be attached when this
screen is entered.

To attach to a device, highlight it using the SELEG®ft-

key and then press the ATTAJHoftkey. The message UP-
LOADING TABLES, PLEASE WAIT flashes. The LID then
uploads the highlighted device or module. If the module ad-
dress cannot be found, the message COMMUNICATION FAIL-
URE appears. The LID then reverts to the ATTACH TO
NETWORK DEVICE screen. Try another device or check
the address of the device that did not attach. The upload pro-
cess time for each CCN module is different. In general, the
uploading process takes 3 to 5 minutes.

NOTE: Before leaving the ATTACH TO NETWORK
DEVICE screen, select the LOCAL device. Otherwise the
LID will be unable to display information on the local chiller.

ATTACHING OTHER CCN MODULES — If the chiller
controller (PC6400) and LID have been connected to a CCN
network or other PIC-controlled chillers through CCN wir-
ing, the LID can be used to view or change parameters on
the other controllers. If desired, another PIC-controlled ma-
chine can be viewed and set points changed (if the other unit
is in CCN control mode) from this particular LID module.



To view other devices, access the ATTACH TO NET-
WORK DEVICE table. Highlight the desired device num-
ber. Press the  SELE(Foftkey to change the bus number
and address of the module to be viewed. Presg the EXIT
softkey to move back to the ATTACH TO NETWORK
DEVICE table. If the module number is not valid, the COM-
MUNICATION FAILURE message will display. Enter a new
address number or check the wiring. If the module is com-
municating properly after the ATTAC}oftkey is pressed,
the UPLOAD IN PROGRESS message will display, and in-
formation on the new module can now be viewed.

Whenever there is a question regarding which module is
currently being shown on the LID, check the device name
descriptor on the upper left corner of the LID screen. See
Fig. 36.

Once the CCN device has been viewed, use the ATTACH
TO NETWORK DEVICE table to attach to the PIC that is
on the chiller. Access the ATTACH TO NETWORK
DEVICE table, scroll to LOCAL, and press the

ATTACH | softkey to upload the LOCAL device. The PC6400
controller for the 16JT will now be uploaded.

NOTE: The LID will not automatically re-attach to the
PC6400 controller module on the 16JT chiller. Access the
ATTACH TO NETWORK DEVICE screen. Press the

ATTACH | softkey to attach the LOCAL device and view
information on the local chiller.

LOG OUT OF NETWORK DEVICE —To access this screen
and log out of a network device, from the default LID screen,

press the MENUand| SERVICH softkeys. Scroll to high-
light LOG OUT OF NETWORK DEVICE and press the

softkey.

ALWAYS THE NAME DESCRIPTOR TABLE NAME

PC6400

MODULE 16JT CHLR ATTACH TO NETWORK DEVICE

ON THE 16JT I ON BUS AD%OKFSS NUMERICAL

OTHER CCN -—J—"‘,’EEX&; LOCATION

MODULES DEVICE3 OF CCN
Device s MODULE

E

«
ccocococococooo
coococccooo

ATTACH TO ANY DEVICE

MENU LINE ——¢»  Next PREVIOUS SELECT ATTACH

Fig. 36 — Example of Attach to Network Device Screen

Power-Up — The LID goes through a self-diagnostic test
and then displays the default screen. After the chiller is
RESET, the PIC reads tieCTUAL CAPACITY VALVENd
starts driving it to the fully closed position by setting the
TARGET CAPACITY VALVIG 0. Before starting the chiller,
reset any alarms and return any fault conditions to a normal
range. TheALARM STATHnust indicate NORMAL.

BEFORE INITIAL START-UP

Job Data and Tools Required

1. Job specifications and job sheets, including a list of ap-
plicable design temperatures and pressures

Chiller assembly and field layout drawings
Controls and wiring drawings

16JT Installation Instructions

Mechanic’s hand tools

a LD
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6. Absolute pressure gage or water-filled wet-bulb vacuum
indicator graduated with 0.1-in. (2 mm) of mercury in-
crements.Do not use manometer or gage containing
mercury.

7. Auxiliary evacuation pump, 5 cfm (2.5 I/s) or greater,
with oil trap, flexible connecting hose, and connection
fittings

8. Compound pressure gage, 30-in. vacuum to 30 psig
(75 cm vacuum to 200 kPa)

9. Digital volt-ohmmeter and clamp-on ammeter

10. Liquid charging hose consisting of flexiblg&-in.
(20-mm) hose connected to a 3-ft (1-m) long/xin.
(15-mm) pipe trimmed at a 45-degree angle at one end,
with a ¥2-in. MPT connector at the opposite end

11. Leak detector
12. Hydrometer and insertion thermometer

Inspect Field Piping —  Refer to the field piping dia-

grams for your specific installation, and see the typical pip-

ing schematic shown in Fig. 37. Inspect the chilled water

and cooling water piping.

1. Verify that the location and flow direction of the water
lines are as specified on the drawings and as marked on
the chiller.

2. Check that all water lines are vented and properly sup-
ported to prevent stress on waterbox covers or nozzles.

. Make sure all waterbox drains are installed.

4. Ensure that the water flow through the evaporator and con-
denser meet job requirements. Measure the pressure drops
across both cooler and condenser.

5. Make sure the chilled water temperature sensors are in-
stalled in the leaving chilled water piping. Also check that
appropriate thermometers or temperature wells and pres-
sure gage taps have been installed in both entering and
leaving sides of the evaporator, absorber, and condenser
water piping.

w

Inspect Field Wiring —  Refer to the field and chiller
wiring diagrams and inspect the wiring for both power sup-
ply and connections to other system equipment (cooling tower,
water supply pumps, auto. start if used, etc.)

A WARNING

Do not work on electrical components, including con-
trol panels or switches, until you are sure that all power
is off and no residual voltage can leak from capacitgrs
or solid-state components.

A WARNING

Lock open and tag electrical circuits during servicing.|If
work is interrupted, confirm that all circuits are deep-
ergized before resuming work.

A CAUTION

Do not apply power to hermetic pumps or attempt [to
start the chiller until it has been charged with lithiu

bromide solution and refrigerant. The pumps will be se-
verely damaged if rotated without the full liquid charge.

1. Examine the wiring for conformance to job wiring dia-
grams and applicable electrical codes.

2. Check the pump and motor nameplates and control panel
for agreement with supply voltage and frequency (Hz).



. Verify the correct overload and fuse sizes for all motors.
Refer to the 16JT Product Data and Installation Instruc-
tions manuals for current draw and motor sizes.

. Check that electrical equipment and controls are properly
grounded in accordance with applicable electrical codes.

. Make sure the customer/contractor has verified proper op-
eration of water pumps, cooling tower fan, and associ-
ated auxiliary equipment. This includes ensuring that motors
are properly lubricated and have proper electrical supply
and proper rotation.

Standing Vacuum Test —  Before the chiller is ener-
gized or placed in operation, check for air leaks with a stand-
ing vacuum test. Examine the 2 test procedures described
below and select the one that applies to your job application.

LONG INTERVAL TEST — Use this test procedure if an
absolute pressure reading has been recorded at least 4 weeks
previously and the reading was not more than 1 in.
(25 mm) of mercury.

1. Connect an absolute pressure gage to the auxiliary evacu-
ation valve and record the pressure reading. The original
reading is listed on a tag that comes with the chiller. (Do
not use a mercury gage.)

. If the pressure has increased by more than 0.1 in.
(2.5 mm) of mercury since the initial reading, an air leak
is indicated. Leak test the chiller as described in the Main-
tenance Procedures section, page 78, then perform the short
interval test which follows.

SHORT INTERVAL TEST — Use this test procedure if:

1. No previous absolute pressure readings have been re-
corded, OR

2. The previous absolute pressure reading was made less than
4 weeks ago, OR

3. The reading indicated a chiller pressure of more than
1 in. (25 mm) of mercury, OR

4. The chiller had to be leak tested after the long interval

test.
Procedure

1. Connect the absolute pressure gage to the auxiliary evacu-
ation valve and record the pressure reading.

If the reading is more than 1 in. (25 mm) of mercury ab-
solute, evacuate the chiller as described in the Mainte-
nance Procedures section, page 78.

3. Record the absolute pressure reading and the ambient
temperature.

Let chiller stand for at least 24 hours.

Note the absolute pressure reading when the ambient tem-
perature is within 15° F (8° C) of the ambient tempera-
ture recorded in Step 3.

If there is any noticeable increase in pressure, an air leak
is indicated. Leak test the chiller as described in the Main-
tenance Procedures section, then repeat the short interval
vacuum test to ensure leak free results.

2.

4.
5.

6.
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Fig. 37 — Typical Piping Schematic
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Chiller Evacuation— When the chiller’s absolute pres-
sure is greater than 1 in. (25 mm) of mercury absolute, the
chiller must be evacuated as described in Maintenance
Procedures section, page 78.

Set Up Chiller Control Configuration

A WARNING
Do not operate the chiller before the control configu-

cannot be assumed until all control configurations hgve
been confirmed.

While you are configuring the 16JT chiller, write down all
configuration settings. Alog, such as the one shown on pages
CL-1 to CL-8, is a convenient way to list configuration
values.

Input the Design Set Points —  To modify the set
points, access the SETPOINT menu. (Pres$ the MEad
SETPOINT]| softkeys.) The PIC can control a set point ac-

cording to either the leaving or entering chilled water tem-
perature. To change the type of control, access the CONFIG
table on the LID. Scroll down to highlighf€tHW_IN CON-
TROL OPTION To control the set point according to the

leaving chilled water, press the DISABI Eoftkey; to con-
trol the set point according to the entering chilled water, press

the[ ENABLE] softkey.

Input the Local Occupied Schedule (OCCPCO01S)

— To set up the occupied time schedule according to the
site requirements, access the SCHEDULE screen on the LID.
If no schedule is available, set it for 24 hours occupied per
day, 7 days per week including holidays. This is the default
setting. For more information on how to set up a time sched-
ule see the section on Time Schedule Operation, page 21.

If a CCN system is being installed or if a secondary time
schedule is required, configure the CCN occupancy sched-
ule (OCCPCO02S - OCCPC99S). This task is normally done
using a CCN Building Supervisor terminal, but it can also
be done at the LID. For more information on CCN func-
tions, see the 16JT CCN Supplement. Also, see the section
on Occupancy Schedule, page 31.

NOTE: When the chiller is under CCN control, it should not

be allowed to start until the initial start-up procedures have
been completed. Refer to Initial Start-Up, Preliminary Check,
on page 61.

Input the Service Configuration —  The following
configurations are done from the SERVICE menu on the LID:

e password

equipment configuration

equipment service (service parameters)
time and date

attach to network device

log out of device

controller identification

LID configuration

PASSWORD — You must enter a password whenever you
access the SERVICE screens. The default, factory-set pass-
wordis1-1-1- 1. Thepassword may be changed from the
LID CONFIGURATION screen. See the Service Operation
section, page 51, for instructions on how to change the
password.

e o o o o o o
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INPUT TIME AND DATE — Access the TIME AND DATE
screen from the SERVICE menu. Input the present time of
day, date, and day of the weeOLIDAY TODAYshould

be set to YES only if the present day is a holiday.

CHANGE THE LID CONFIGURATION, IF NECESSARY

— From the LID CONFIGURATION screen, the LID CCN
address, units (English or metric), and password can be changed.
For instructions on changing the password and units, see the
Service Operation section, page 51. For more information
on the CCN address, refer to the 16JT CCN Supplement.
The default CCN address is Bus 0, Address 250.

MODIFY CONTROLLER IDENTIFICATION, IF NECES-
SARY — From the CONTROLLER IDENTIFICATION
screen, you can change the PC6400 module address. If there
is more than one chiller at the site, change the controller ad-
dress for each chiller. Write the new address on the PC6400
module for future reference. The default address is Bus 0,
Address 1.

If there is more than one chiller at the site, change the

LID CCN address, as well. The LID address is changed from
the LID CONFIGURATION screen.

INPUT THE EQUIPMENT SERVICE PARAMETERS, AS
NECESSARY — The EQUIPMENT SERVICE menu has 3
tables: SERVICE1, SERVICE2, and SERVICES.

Access the SERVICEL1 table to modify or view the fol-
lowing site parameters.

Refrigerant
Trip Point

Line Frequency
Refrigerant Override

Usually 3 F (1.7 C) below
design refrigerant temperature

50 or 60 Hz
Usually 2 F (1.8 C)

Delta T

Water Flow Used for chiller pumps and
Verify Time system pumps
Concentration Set after charge is trimmed

Sensor Calculation

NOTE: Other values are left at the default settings. These may be
changed by the operator as required. The SERVICE2 and SERV-
ICES3 tables can be modified by the owner or operator as needed.

MODIFY EQUIPMENT CONFIGURATION, AS NECES-
SARY — The EQUIPMENT CONFIGURATION screen in-
cludes the CONFIG table. Carrier provides certified draw-
ings with the configuration values required for the site. Modify
these tables only if requested to do so. Possible modifica-
tions include

« chilled water reset (types 1, 2, and 3)
entering chilled water control (enable or disable)
remote contact option (enable or disable)
temperature pulldown (degrees per minute)
CCN occupancy configuration (schedule number and broad-
cast option)
NOTE: The following section is included for reference only.
For detailed information on CCN operations, consult the 16JT
CCN Supplement.

In addition to the CONFIG table, the EQUIPMENT CON-
FIGURATION screen includes the CCN screens and tables
described below.

OCCDEFCS — The OCCDEFCS tables contain the local and
CCN time schedules.

HOLIDAYS — From the HOLIDAYS tables, you can con-
figure the days of the year that holidays are in effect. See the

LID Operation and Menus section that begins on page 15 for
more details on this function.



BRODEF — From the BRODEF screen, you can:

» Configure the outside air temperature and humidity sen-
sors, if installed.

 Define the start and end of daylight savings time. Enter
the dates for the start and end of daylight savings, if re-
quired for your location.

* Activate the CCN broadcast function which allows the holi-
day periods defined in the HOLIDAYS table to take effect.

Other Tables— The ALRM_CFG, CONSUME, RUN-
TIME, and WSMALMDF tables are used only in a CCN
networked system. These tables can only be modified using
CCN Building Supervisor (BS) software.

Charge the Chiller with Solution and
Refrigerant

HANDLING LITHIUM BROMIDE (LiBr) SOLUTION

A WARNING

Lithium bromide and its lithium chromate or lithium mo
lybdate inhibitor can irritate the skin and eyes. Wash pff
any solution with soap and water. If any solution enters
the eye, wash the eye with fresh water and consult a
physician immediately. Lithium bromide is a strong salt
solution; do not syphon by mouth.

Ligquid materials that are added to lithium bromide
solution such as lithium hydroxide, hydrobromic acid,
octyl alcohol, and inhibitors are classified as hazardgus
materials. These materials, and any lithium bromide $o-
lution they are in, must be handled in accordance wjith
current Occupational Safety and Health Administratipn
(OSHA) and Environmental Protection Agency (EPA)
regulations.

Solutions of lithium bromide and water are nontoxic, non-
flammable, nonexplosive, and can be handled easily in open
containers. The solution is chemically stable and does not
undergo any appreciable change in properties even after years
of use in the absorption chiller. Its general chemical prop-
erties are similar to those of table salt.

Because lithium bromide salt can corrode metal in the pres-
ence of air, wipe off any solution spilled on metal parts or
tools and rinse the part with fresh water as soon as possible.
After rinsing, coat the tools with a light film of oil to prevent
rust. After emptying metal containers of solution, rinse the
container with fresh water to prevent corrosion. Immedi-
ately wipe or flush the floor if lithium bromide or octyl al-
cohol is spilled on it. Refer to the appropriate Material Safety
Data Sheet (MSDS) for information on leak or spill
disposal.

Lithium bromide should be stored only in the original con-
tainer or in a completely clean container. Used lithium bro-
mide solution should be disposed of by a reputable chemical
disposal company.

CHARGING SOLUTION — Solution is drawn into the ab-
sorber through the solution pump service valve while the
pump is off. To minimize the chance of air entering the chiller,
the solution shouldhot be drawn in directly from a small
container. A vacuum pump should be in operation while the
solution is being charged into the chiller to remove en-
trained noncondensables.

1. Connect a flexible hose to ®-in. MPT adapter and
a ¥2-in. (15-mm) pipe. Fill both pipe and hose with
deionized water to minimize any air entry into the chiller.
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2. Insert the/z-in. (15-mm) pipe into the container (be sure
it goes to the bottom), and connect the flexible hose to
the solution pump service valve (Fig. 38). The lithium
bromide container must be marked with the name of the
inhibitor being used for your chiller. A 55% concentra-
tion solution must be used.

3. Open the service valve. Continue charging until the so-
lution level is near the bottom of the containBxo not
allow air to be drawn into chiller.

4. Either transfer the rest of the solution from a full con-
tainer to this container or repeat the procedure from
Step 1 until the amount specified in Table 6 has been charged
into the chiller.

SERVICE VALVE

FLEXIBLE HOSE

%V——— 30 OR 55 GAL. DRUM

LITHIUM BROMIDE OR WATER

1/2" PIPE CUT AT 45° ANGLE THIS END

Fig. 38 — Charging Solution and Refrigerant

CHARGING SOLUTION FOR CONDITIONS OTHER
THAN NOMINAL — The solution quantity can be adjusted
to compensate for other than nominal values for the design
chilled water temperature, cooling water temperature, or flows.

A CAUTION

The solution should not be added to the chiller mqgre
than 24 hours before the chiller is ready to start. If the
chiller is charged prematurely, the corrosion inhibitofrs
lose their effectiveness, since they need heat to form|the
initial layer of corrosion protection.

The solution quantity can be increased or decreased by
up to 10% of the nominal charge listed in Table 6. Adjust the
quantity as follows:

1. Increase (or decrease) the nominal solution charge by 1%
for each degree F (0.56° C) that the design chilled water
temperature is below (or above) 44 F (7 C).

2. Increase (or decrease) the nominal solution charge by 1%
for each 2° F (1.1° C) that the design cooling water tem-
perature is above (or below) 85 F (29 C).

3. Increase the nominal solution charge by 1% for each 10%
reduction in design cooling water flow below nominal 100%.

4. Do not adjust nominal charge for changes in steam
pressure.



INITIAL REFRIGERANT CHARGING — The refrigerant
charge must be de-ionized water that meets Carrier Speci-
fication No. RW01-19Do not use tap watetUse Carrier
Part No. PV30DB021, de-ionized water, which may be pur-
chased from approved Carrier vendors. See Service Bulletin
No. A9503 for additional information on refrigerant for the
16JT chiller.

Charge the water through the refrigerant pump service
valve, following the appropriate steps in the Charging
Solution section, page 58.

Charge at least the amount listed in Table 6 under Initial
Refrigerant amount. This charge must be adjusted after start-up
to achieve optimal Cycle-Guard™ control conditions to limit
the maximum solution concentration (which prevents solu-
tion crystallization). However, any extra refrigerant should
be limited because the normal refrigerant pump discharge
pressure is below atmospheric pressure, and a vacuum bottle
is required to remove refrigerant (see Final Refrigerant Charge
Adjustment section, page 62).

Table 6 — Nominal Chiller Charges*

UNIT LiBr SOLUTION INITIAL REFRIGERANT
16JT Gal Kg Gal Kg
810,812,814 137 840 87 330
816,818,821 200 1225 106 400
824 246 1505 92 350
828 257 1575 92 350
832 309 1890 114 430
836 314 1925 114 430
841 366 2240 137 520
847 400 2450 137 520
854 440 2695 165 625
857 463 2835 165 625
865 514 3150 203 770
873 560 3430 232 880
880 623 3815 285 1080
080 754 4620 177 670
090 846 5180 201 760
100 903 5530 215 815
110 1017 6230 202 765
120 1097 6720 206 780
135 1264 7740 238 900
150 1377 8435 271 1025
080L 823 5040 197 745
090L 922 5650 211 800
100L 1006 6160 225 850
110L 1114 6825 219 830
120L 1200 7350 238 900
135L 1380 8450 277 1050
150L 1504 9210 304 1150

*Based on 55% concentration of solution, 44 F (7 C) leaving chilled
water, 85 F (29 C) entering condensing water.

INITIAL CONTROL CHECKOUT AND
ADJUSTMENT

Perform an Automated Control Test —  The pro-
cedures in this section check the PIC control systems. The
purpose of this checkout is to ensure that control circuits have
not been affected by shipping or installation damage or al-
tered in the process of making field wiring connections.

A CAUTION

Follow the checkout sequence in detail. The chiller miist
be charged with solution and refrigerant before starting
the checkout. Chilled water and condensing water ¢ir-
cuits must be filled and operative, but the manual steam
or hot water valve must remain closed.
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A CAUTION

Do not rotate hermetic pumps until the chiller is charged
with lithium bromide-water solution and refrigerant.

Pull the fuses to determine which contactors are ener-
gized without actually running a motor, pump, or other de-
vice. The PIC checks most devices to verify their operation.
Pulling the fuses may generate an alarm.

Check the safety controls status by performing an auto-
mated control test. The automated control test also checks
whether all outputs and inputs are functioning, including:

» PC6400 inputs

* PC6400 outputs

« slave PSIO inputs

slave PSIO outputs

first 8-input module inputs
second 8-input module inputs
third 8-input module inputs
capacity valve actuator

The chiller must be in the OFF mode in order to perform
the automated control test. To place the chiller in OFF mode,
press the STOP button located to the left of the LID soft-
keys. Close the manual steam supply valve before running
the capacity valve actuator.

For information on how to access the CONTROL TEST
menu and perform the test, refer to the PIC Control Tests
section on page 31. The PIC Control Tests section also has
a detailed description of the each of the functions checked
by the automated controls test. Table 7 summarizes the de-
vices and functions checked by the control tests.

Once the automated control test begins, the LID will ask
the operator to confirm that each specific function or opera-
tion is occurring and whether or not to continue the test. If
an error occurs, the operator has the choice of attempting to
address the problem while the test is being run or to note the
problem and proceed to the next part of the test.

When the automated control test is complete or if the
EXIT| softkey is pressed, the test will stop and the

CONTROL TEST table will display on the LID. If a specific
automated test procedure has not completed, access that pro-
cedure to test the function when you are ready to proceed
with the Control Test process.

To Prevent Accidental Start-Up —  The PIC can be
configured so that chiller start-up is more difficult than just

pressing thg LOCAL or [CCN]| softkeys during chiller
service or other times when necessary. Access the MAIN-
STAT screen and highlighEHILLER START/STQROver-

ride the current START value by pressingthe SELEStkey
andthenthe STORNd ENTERsoftkeys. The word SUPVSR

will display on the LID.

Now, when attempting to restart the chiller, remember to
remove the STOP override setting. Access the MAINSTAT
screen and highligh€HILLER START/STQPThe 3 soft-
keys represent 3 choices:

» START - forces the chiller ON

» STOP - forces the chiller OFF

« RELEASE - puts the chiller under remote or schedule
control

To return the chiller to normal control, press the
RELEASEH]| softkey; then, press t Roftkey. For
additional information, see Local Start-Up, page 68.

The default LID screen message line indicates which com-
mand is in effect.




Table 7 — 16JT Functions and Devices Tested by the PIC Control Test

TEST FUNCTION/DEVICE TESTED
1. Automated Control Test Performs tests 2 thru 8

Cycle-Guard™ Auto/Manual valve.

Weak LiBr leaving LCD (level control device box)

Strong LiBr leaving G1 (high-stage generator)

Weak LiBr leaving HX1 (high-temperature heat exchanger)
2. PC6400 Inputs Strong LiBr leaving G2 (low-stage generator)

G2 LiBr overflow pipe

Strong LiBr leaving HX1

LID OFF switch

STOP button on LID

Chilled water pump
Cooling water pump
Solution and spray pumps
3. PC6400 Outputs Refrigerant pump

Tower fan relay

Alarm relay

LID alarm light

Transducer voltage reference

G1 internal pressure

Solution pump 1 pressure

Solution pump 2 pressure

Refrigerant level sensor

Refrigerant temperature

4. Slave PSIO Inputs Entering chiller water temperature

Leaving chilled water temperature

Weak LiBr leaving absorber temperature
Weak LiBr leaving HX2 (low-temperature heat exchanger)
temperature

Cooling water entering absorber temperature
Cooling water leaving absorber temperature

Cycle-Guard valve
Chiller run relay

Vapor condensate temperature

Condensate temperature from G2 (refrigerant)
Cooling water leaving condenser temperature
Strong LiBr leaving low HX2 temperature
Remote contacts

Recirculating LiBr entering sprays

Generator high temperature/pressure

Low chilled water temperature

Chilled water flow

Cooling water flow

G1 high LiBr level

Spare protective limit input

Refrigerant pump overload/high temperature
Solution pump 1 overload/high temperature
Solution pump 2 overload/high temperature
Spray pump overload/high temperature

Temperature reset (4 to 20 mA)
Remote reset sensor

Common supply sensor
Common return sensor

Dilution level switch

Low level switch

High level switch

One spare input

9. Capacity Valve Actuator Capacity valve position (a PC6400 output)

5. Slave PSIO Outputs

6. First 8-Input Module Inputs

7. Second 8-Input Module Inputs

8. Third 8-Input Module Inputs

NOTE: During any test that is not automated, if any transducer or thermistor reading is out of the valid range, the maximum or minimum limit of that
range (followed by an asterisk) and a message will display on the LID.
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INITIAL START-UP
The following start-up procedures are used for absorption
chillers with PIC control systems. During initial start-up, there
is a period of time when initial inhibiting occurs in absorp-

tion chillers and large amounts of gas are generated. This

break-in period may take up to 400 hours of run time to
complete.

Preliminary Check — Check the operation of the aux-
iliary equipment and the status of the system before starting

the 16JT chiller. Set up the chiller configuration and perform
the control tests as described in the Set Up Chiller Control

Configuration beginning on page 57 and Perform an Auto-
mated Control Test, page 59.

PREPARATION

1. Supply power to the control panel, chilled water, and cool-
ing water pumps. Open the manual steam supply valves,
chilled water valves, and cooling water valves.

2. Make sure the pumps are rotating in the proper direction.
To do this, place a 30-in. (762 mm), 30 psi (207 kPa)
gage on the discharge of each pump. Access the PUMP-
STAT screen on the LID and turn on each pump from the
LID. Read the pressure on each pump gage. The solution
and spray pumps should read approximately 28 psi
(193 kPa). If a pump pressure is 30 in., the pump is ro-
tating in the wrong direction. The refrigerant pump pres-
sure should read from 5 to 11 in. (127 mm to 279 mm).
If it is less than 5 in., the pump is rotating in the wrong
direction. If a pump is rotating in the wrong direction, it
must be corrected. To correct rotation, switch any 2 wires
on the pump overload blocks (Fig. 10, Item 11) in the
control panel.

A WARNING

Do not work on electrical components, including cop-
trol panels or switches, until you are sure that all
power is off and no residual voltage can leak from
capacitors or solid-state circuits. Lock open and tag
electrical circuits during servicing. If work is inter
rupted, confirm that all circuits are deenergized Re-
fore resuming work.

. Access the MAINSTAT screen to disable t88@ARTUP

PULLDOWN FAILURBEby pressing the DISABLEand
then thel ENTERSsoftkeys.

NOTE: When the following 2 conditions are met: the G1
solution temperature is greater than 160 F (71 C) and the
leaving chilled water temperature is decreasing, then the

STARTUP PULLDOWN FAILURE automatically set to
ENABLE.

. Place the Cycle-Guard™ switch in the AUTO. position.

Depress th¢ LOCALsoftkey. The chiller will begin the
start-up procedure.

When the chiller has reached the RAMPING mode in
the start-up cycle (as indicated in the primary and sec-
ondary messages on the LID) and the solution is warm,

press the MENUl [STATUS, [MAINSTAT] and
softkeys on the LID. Scroll down t’ARGET
CAPACITY VALVEPress th¢ SELEQEoftkey; then press
the[ ENTER softkey. This puts a supervisory hold on the
capacity valve and limits its opening to the current value.
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6. Determine the chiller absorber loss as described in Main-
tenance Procedures, Absorber Loss Determination sec-
tion, page 80.

If the absorber loss is greater than 12° F (4.4° C), evacu-
ate the chiller (see Maintenance Procedures, Chiller Evacu-
ation section, page 81) to remove any noncondensables
that might prevent normal operation. As an alternate pro-
cedure, limit steam pressure to keep the strong solution
temperature under 140 F (60 C) and allow the purge to
remove the noncondensables.

Once the absorber loss has been reduced to below 12 F
(6.7 C) by either of the above procedures, the purge will
evacuate the chiller to the normal absorber loss of 8 F
(4.4 C) or less.

7. Add the amount of octyl alcohol specified in Table 8 through
the solution pump service valve. (Refer to Maintenance
Procedures, Adding Octyl Alcohol section, page 82.) Do
not allow air to be drawn into chiller. The addition of oc-
tyl alcohol should be postponed until most of this break-in
period has elapsed or the accumulation rate of non-
condensables has decreased.

After the absorber loss has been reduced to below 12° F
(6.7° C) by either of the above procedures (Step 6), place the
chiller in automatic operation, with the capacity control re-
leased and steam pressure normal. The purge will evacuate
the chiller to the normal absorber loss of 8° F (4.4° C) or
less.

Table 8 — Octyl Alcohol Initial Charge

16T OCTYL ALCOHOL
Gal L

810,812,814 1 3.8
816,818,821,824 2 7.6
828,832,836 2 7.6
841,847,854 3 11.4
857,865,873 4 15.2
880 5 19.0
080 6 22.7
080L,090 7 26.5
090L,100 8 30.3
100L,110 10 37.9
110L,120 12 455
120L,135 14 53.1
135L,150 16 60.6
1501 18 68.2

Final Adjustment of Capacity Controls — Al-

low the chiller to operate long enough with a fairly stable
load for the system to reach equilibrium. Verify that the chilled
water temperature is close to the set point and the system
is stable (with little capacity control valve cycling or
searching).

The controller tuning parameters have been factory-
configured for control stability with typical applications. How-
ever, if necessary, the parameters can be adjusted from the
LID by accessing the SERVICE3 display screen, selecting
the parameter that needs fine tuning, and making the appro-
priate changes. See Capacity Overrides section, page 34, and
PIC System Functions, page 22.



Final Refrigerant Charge Adjustment —  The ad-

justment should be made after:

1. Chiller is operating with stable temperatures at 40 to 100%
of full load.

2. Absorber loss is 12° F (6.6° C) or less.
3. Refrigerant specific gravity is 1.02 or less.

The refrigerant charge is adjusted so that the Cycle-
Guard™ system can limit maximum solution concentration
and avoid solution crystallization. Proceed as follows:

1. Place Cycle-Guard Switch on the control panel in the AUTO.
position. Then, if the Cycle-Guard valve remains off at
least 10 minutes, proceed to Stedfxot, gradually re-
duce the load on the chiller (to reduce the solution con-
centration) until the Cycle-Guard valve remains off. The
valve will be energized when the refrigerdiGH LEVEL
SWITCH is closed (CLOSE on the EVAPSTAT display
screen).

2. Remove a solution sample from the solution pump
service valve and measure the specific gravity and
temperature.

3. Locate the intersection point of the specific gravity and
temperature values on the equilibrium diagram (Fig. 40
or 41). Read down from this point to the solution con-
centration scale to determine the percent lithium bromide
by weight in the weak solution.

4. Determine the approximate percent of full load on the chiller
by comparing the chilled water temperature spread and
flow in relation to design. Refer to this percent load in
Table 9 and find the corresponding weak solution con-
centrations required to make the refrigerant charge
adjustment. The refrigerant level charge can be adjusted
at either refrigerant level.

Table 9 — Weak Solution Concentrations for
Adjusting Refrigerant Charge

PERCENT LOAD ON CHILLER
100] 90 [ 80 [ 70 [ 60 | 50 | 40

REFRIGERANT

LEVEL

Weak Solution Concentration (%)
High 56.6 | 57.0 [ 57.4 [ 57.8 | 58.2 [ 58.5 | 58.8
Mid 542 | 54.6 [ 549 [ 55.2 | 55.5 [ 55.9 | 56.2

NOTE: Concentrations listed in this table are for nominal design con-

ditions. For special design conditions, obtain the special concentra-

tion settings from the factory.

5. Adjust chiller operating conditions until the chiller op-
erateswith stable temperaturest either of the weak so-
lution concentrations (+0.1%) listed in Table 10 under the
selected percent load.

6. To increase the concentration:
a. Increase the load.
b. Lower chilled water temperature from the LID by
accessing the SETPOINT screen (press[the MENU

and | SETPOINT softkeys), selecting th€HW_IN

SETPOINT and use the softkeys to make the appro-
priate adjustment.

c. Raise the cooling water temperature (or throttle cool-
ing water flow).

After adjusting these conditions, repeat Steps 2 and 3 to
verify the solution concentration.

7. Calibrate the refrigerant level device in the refrigerant cham-
ber to ensure proper control of the solution concentra-
tions. The refrigerant level device must be calibrated at
the 2 points described below.

Calibration Point 1:The chiller is operating at high load
and the solution concentration is taken at high refrigerant
level. The chiller should be running close to its maxi-
mum capacity, and the condenser water temperature should
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be between 80 and 90 F (27 and 32 C). Take a solution
sample at the solution pump service valve. Determine and

record its concentration. From the LID, prdss MENU
and| STATUS. Scroll to EVAPSTAT. From the EVAP-

STAT table, scroll to REFRIGERANT LEVEL SENSOR
and record the voltage; it should be between 0 and 5 vac.
Next, adjust the solution concentration and voltage. At

the LID, pres§ MENU and| SERVICE After entering
your password, scroll to and select the EQUIPMENT SERV-
ICE table. Select the SERVICE1 table and scroll to

CONC AT HIGH LEVEL.Press thg INCREASEor

DECREASH softkeys to adjust to the concentration
(XX.X%) recorded above. Prdss ENTERcroll toVOLTS

AT HIGH LEVEL and press thel INCREASEor
DECREASH softkeys to adjust the voltage (X.X) to match
the voltage recorded above. Préss ENTER

Calibration Point 2:The chiller is operating at low load
and the solution concentration is taken at low refrigerant
level. The chiller should be running at 50% load and al-
lowed to stabilize at this load for at least one hour. Take
a solution sample and voltage reading as described for
Calibration Point 1. Record the solution concentration and
voltage readings as described for Calibration Point 1. Ac-
cess the SERVICEL1 table as described above and adjust
the CONC AT LOW LEVElBNdVOLTS AT LOW LEVEL

to match the recorded data.

8. Check the status of the Cycle-Guard valve. If it is open,
gradually remove water from the refrigerant pump serv-
ice valve until the Cycle-Guard valve closes. (See Solu-
tion or Refrigerant Sampling section, page 81.) If the Cycle-
Guard valve is closed, add small quantities of water to
the chiller until the Cycle-Guard valve opens. Water can
be drawn into the chiller through the refrigerant pump
service valve. Fill the charging hose with water before
opening the pump service valveo not allow any air to
be drawn into the chiller.

The Cycle-Guard valve cannot be energized while the pump
is off.

Add or remove water to change the solution concentra-
tion as neededWhen adding or removing water, allow
approximately 10 minutes for the temperatures and con-
centrations to stabilize. Periodically check the weak so-
lution concentration while adjusting the refrigerant charge.
Re-adjust chiller conditions, if necessary, to maintain con-
trolled concentration.

9. If the solution charge has been increased (or decreased)
for design conditions other than nominal, decrease (or in-
crease) the refrigerant charge by an equal amount. (Refer
to the Charge Chiller with Solution and Refrigerant, Charg-
ing for Conditions Other than Nominal, page 58.)

Check Chiller Operating Conditions —  Check to

be sure that the chiller temperatures, pressures, water flows,
and solution and refrigerant levels indicate that the system is
functioning properly. Keep a log of the chiller's operating
parameters using the LID status and maintenance screens as
a source of data and a log sheet, such as the sample log sheet
shown in Fig. 39.

Check Chiller Shutdown —  Depress the Stop but-
ton. The capacity control valve closes and the Cycle-Guard
valve opens to dilute the solution. When the solution has been
sufficiently diluted, the chiller shuts down.

Depending on the solution concentration before shut-
down, the shutdown can take up to 20 minutes. If the chiller
does not shut down correctly, check the operation of capac-
ity controls, refrigerant level switches, Cycle-Guard valve,
and chiller wiring.




JOB NAME: LOCATION:
CHILLER MODEL NO: S/N:
OPERATION HOURS:; TAKEN BY:
DATE: JOB NO.:
ITEM DATA RECORD | RECORD | RECORD | RECORD | REOORD | RECORD | RECORD | RECORD
NO. ITEM* 1 2 3 4 5 6 7 8
EVAPORATOR:
1 Entering Chilled
Water Temperature
2 Leaving Chilled
Water Temperature
3 Refrigerant
Temperature
4 Specific Gravity of
Refrigerant Sample
5 Cycle-Guard™ Valve
Status
6 Chilled Water PD
7 Refrigerant Pump
Pressure
8 Refrigerant Level
Sensor
ABSORBER:
9 Cooling Water In
Temperature
10 Cooling Water Out
Temperature
1 Weak LiBr Leaving
Absorber Temperature
12 Specific Gravity of
Weak LiBr Sample
13 Weak LiBr Sample
Temperature
14 Weak LiBr Leaving
High HX2 Temperature
15 Weak LiBr Leaving
Drain HX Temperature
16 Weak LiBr Leaving
HX1 Temperature
17 Solution to Sprays Temperature
(Recirc LiBr Entering Sprays)
18 Cooling Water PD
Pump Pressures(s)
19 (Solution Pump 1 & 2
Pressures)
20 Solution Level LCD
CONDENSER:
21 Cooling Water Out
Temperature
22 Vapor Condensate
Temperature
23 Cooling Water PD

Fig. 39 — Sample Log for 16JT Chiller
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ITEM DATA RECORD | RECORD | RECORD | RECORD | REOORD | RECORD | RECORD | RECORD
NO. ITEM* 1 2 3 4 5 6 7 8
GENERATOR:
24 Strong LiBr Leaving
G1 Temperature
25 Strong LiBr
Leaving HX1
Strong LiBr Leaving G2
26 Temperature (Strong LiBr
Lvg G2)
27 Strong LiBr Lvg
Low HX2
28 Condensate Temperature
From G2
G1 Internal
29 Pressure
30 Steam Supply
Pressure
31 Steam Pressure
to Chiller
32 Actual Capacity Valve
% of Opening
ADDITIONAL DATA ITEMS:
Chilled Water
33 | Gpm
Absorber Water
34 | Gpm
35 Condenser Water
GPM
36 Refrigerant Saturation
Temperature
37 Weak LiBr
Concentration
38 Weak LiBr Saturation
Temperature
39 Strong LiBr
Concentration, G1
40 Strong LiBr
Concentration, G2
41 Absorber Loss
42 Evaporator Approach
43 Absorber Approach
44 Condenser Approach
LEGEND
Gl — High-Stage Generator
G2 — Low-Stage Generator
GPM — Gallons Per Minute
HX  — Heat Exchanger
HX1 — High-Temperature Heat Exchanger
HX2 — Low-Temperature Heat Exchanger
LCD — Level Control Device
LiBr — Lithium Bromide
PD — Pressure Differential
SG — Specific Gravity

*See Table 10 for information on how to obtain data for this log.
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Fig. 39 — Sample Log for 16JT Chiller (cont)



Table 10 — How to Obtain Data for Log (Fig. 38)

ITEM NO. HOW OBTAINED UNITS
1 Default screen (CHW_IN) or EVAPSTAT screen DEG F (DEG C)
2 Default screen (CHW_OUT) or EVAPSTAT screen DEG F (DEG C)
3 Default screen (EVAP_REF) or EVAPSTAT screen DEG F (DEG C)
4 Measured by operator SG (Specific Gravity)
5 Light on control box or read on EVAPSTAT screen ON/OFFMANUAL/AUTO
6 Gage reading by operator psid (kPad)

7 Measured by Operator psig (kPa)
8 EVAPSTAT screen Volts
9 Default screen (ABS_IN) or or ABSSTAT screen DEG F (DEG C)
10 Default screen (ABS_OUT) or ABSSTAT screen DEG F (DEG C)
11 Default (ABS_SOL) screen or ABSSTAT screen DEG F (DEG C)
12 Measured by operator SG
13 Measured by operator DEG F (DEG C)
14 ABSSTAT screen DEG F (DEG C)
15 Measured by operator DEG F (DEG C)
16 ABSSTAT screen DEG G (DEG C)
17 ABSSTAT screen DEG G (DEG C)
18 Gage reading psig (kPa)
19 ABSSTAT screen psig (kPa)
20 View sightglass —
21 Default or CONDSTAT screen (COND_OUT) DEG F (DEG C)
22 CONDSTAT screen DEG F (DEG C)
23 Measured by operator psid (kPad)
24 Default or GENSTAT screen (G1_SOL) DEG F (DEG C)
25 GENSTAT screen DEG F (DEG C)
26 GENSTAT screen DEG F (DEG C)
27 GENSTAT screen DEG F (DEG C)
28 Default screen or GENSTAT (G1_SAT) screen DEG F (DEG C)
29 GENSTAT screen psi (kPa)
30 Measured by operator psig (kPa)
31 Measured by operator psig (kPa)
32 GENSTAT screen %
33 Chilled Water PD [6] X (2.31) * (dh)* ft H,O (mH,0)
34 Cooling Water PD [18] X (2.31) + (dh)* ft H,O (mH,0)
35 Cooling Water PD [23] X (2.31) + (dh)* ft H,O (mH,0)
% D S 8, o), Regeralt Temperatre ] DEG F (PEG O
37 Use equilibrium chart (Fig. 40), Weak LiBr Sample Temperature [12], %
and Weak LiBr Sample SG [13].
3 \llJVSeeaI?cll_li“B“rblr_lgg:/i%gaXb(sF()I?l') 4[1]?:2],.Weak Solution concentration [37], and DEG F (DEG C)
39 Use equilibrium chart (Fig. 7), Strong LiBr Leaving G1 [24], and %
Condensate Temperature from G2 [28].
40 Use equilibrium chart (Fig. 7), Vapor Condensate Temperature [22], %
and Strong LiBr Leaving G2 [26].
[41] = [36] — [37], where 0O to 8 is normal; 8 to 12 requires action; and
41 more than 12 is out of range. Or, see ABSORBER LOSS on the DEG F (DEG C)
APPROACH screen.
[42] + [2] - [3], where O to 3 is normal; 4 to 5 requires action; and more
42 than 5 is out of range. Or, see EVAPORATOR APPROACH on the DEG F (DEG C)
APPROACH sereen.
[43] = [11] - [10], where 4 to 8 is normal; 8 to 12 requires action; and
43 more than 12 is out of range. Or, see ABSORBER APPROACH on the DEG F (DEG C)
APPROACH screen.
[44] = [22] - [21], where 4 to 8 is normal; 8 to 12 requires action; and
44 more than 12 is out of range. Or, see CONDENSER APPROACH on the DEG F (DEG C)
APPROACH screen.

*d/h is the difference in height (ft) between 2 pressure gages. If the inlet pressure gage is higher than the outlet
pressure gage, use +dh; if the inlet pressure gage is lower than the outlet pressure gage, use —dh.

NOTE: Numbers in [ ] refer to item numbers in Fig. 39.
Consult the PD tables for PD at 6 GPM. Data is in the 16JT Product Data manual. Use:

GPM, = GPM, (

PD2 ).55
PD,

where 1 is the design condition.
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Partial Equilibrium Diagram of Strong LiBr Solution Concentration (Used to Determine Percent of LiBr by Weight in the

Fig. 41



Check Low Refrigerant Level Operation —  Af-

ter the chiller has completed a normal shutdown:

1. From the LID, access the PUMPSTAT display screen by
pressing th¢ MENUand[ STATUS softkeys. From the
PUMPSTAT screen, seleREFRIGERANT PUMPand
press thé _ONsoftkey to turn it on.

2. From the PUMPSTAT screen, scroll @/CLE GUARD

AUTO/MANUALand press the MANUALsoftkey to set

it to manual, or set the Cycle-Guard™ Auto/Manual switch
on the front of the control box to manual. This transfers
refrigerant from the evaporator and lowers the refrigerant
level until it reaches the low-level switchOW LEVEL
SWITCHon the EVAPSTAT screen should read OPEN
and the pump should stop. If the pump becomes noisy, it
may be caused by cavitation (which, in turn, is caused by
lack of refrigerant). Do NOT allow the pump to remain
in operation under this condition. Release the refrigerant
pump by accessing the PUMPSTAT screen, scrolling to

REFRIGERANT PUMPand pressing the SELECand
RELEASE softkeys.

3. Release the Cycle-Guard switch and the refrigerant pump
(if not already released in Step 2) for normal operation.
To release the Cycle-Guard switch, set the Cycle-Guard
on the control panel to AUTO. Or, access the PUMP-
STAT screen on the LID and release the Cycle-Guard switch
by scrolling toREFRIGERANT PUMRINd pressing the

RELEASH| softkey. Then scroll t& YCLE GUARD AUTO/

MANUAL and press the  AUTOsoftkey.

When enough refrigerant has been recovered from the so-
lution to raise the evaporation level above the low-level
switch, the refrigerant pump will run.

Determine Noncondensable Accumulation Rate

— After approximately 400 hours of chiller operation, the
rate of noncondensable accumulation in the purge should be
measured to be sure that the chiller does not have an air leak.
If aleak is indicated, it must be corrected as soon as possible
to minimize internal corrosion damage. Refer to Mainte-
nance Procedures, Noncondensable Accumulation Rate sec-
tion on page 80 for checking procedures.

Instruct the Operator —  Check to be sure that the op-
erator(s) understands all operating and maintenance proce-
dures. Point out the various chiller parts and explain their
functions as part of the complete system:

* evaporator

absorber

generators (high- and low-stage)
high- and low-temperature heat exchangers
condenser

relief devices

refrigerant and solution charging valve
temperature sensor locations
pressure transducer locations
Schrader fittings

waterboxes

tubes

vents

drains

In addition, review the following systems and equipment.

PURGE SYSTEM — Closing and opening the valves as well
as the purge rate.

CONTROL SYSTEM — CCN and LOCAL start, reset, menus,
softkey functions, LID operation, occupancy schedule, set
points, safety controls, and auxiliary and optional controls.
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AUXILIARY EQUIPMENT — Starts and disconnects, sepa-
rate electrical sources, pumps, and the cooling tower.
CHILLER CYCLES — Describe solution concentration and
purge cycles.

MAINTENANCE — Review scheduled, routine, and ex-
tended shutdowns; the importance of maintaining log sheets,
solution analysis, water treatment, tube cleaning; and the im-
portance of maintaining a leak-free chiller.

SAFETY DEVICES AND PROCEDURES — Electrical dis-
connects, relief device inspection, and solution handling.

OPERATIONS KNOWLEDGE — Check the operator’s un-
derstanding of the following: start, stop, and shutdown pro-
cedures; safety and operating controls; solution sampling;
and job safety.

START-UP, OPERATION, AND MAINTENANCE MANU-
ALS — Review these documents with the operator(s).

START-UP/SHUTDOWN/RECYCLE SEQUENCE
(Fig. 42)
Figure 42 summarizes the start-up/shutdown/recycle
sequence.

Local Start-Up — Local start-up (or a manual start-up)

is initiated by pressing tHe LOCA|Isoftkey, which is on the

default LID screen. Local start-up can proceed if the chiller
schedule indicates that the current time and date has been
established as a run time and date. This condition is referred
to as “occupied.” See the sections on Time Schedule
Operation (page 21), Occupancy Schedule (page 31), To
Prevent Accidental Start-Up (page 59) and Fig. 19.

If the current time and date is not established as a run time,
the chiller can be forced to start as follows. From the default

LID screen, press the MENdnd STATUSsoftkeys. Scroll
to highlight MAINSTAT. Press the SELE(JEoftkey. Scroll
to highlight CHILLER START/STQFPress the STAR[Boft-
key to override the schedule and start the chiller.

NOTE: The chiller will continue to run until this forced start
is released, regardless of the programmed schedule. To re-
lease the forced start, highligBHILLER START/STOffom

the MAINSTAT screen and press the RELEAS#ftkey.

This action returns the chiller to the start and stop times es-
tablished by the schedule.

NOTE: The chiller may also be started by overriding the time
schedule. From the default screen, press[the MEatd
SCHEDULE] softkeys. Scroll down and select the current

schedule. Select OVERRIDE, and set the desired override
time.

Another condition for local start-up must be met for chill-
ers that have th@EMOTE CONTACTS OPTIObN the
EQUIPMENT CONFIGURATION screen set to ENABLE.
For these chillers, th REMOTE CONTACTParameter on
the MAINSTAT screen must be ON. From the LID default

screen, press tje MENWnd| STATUS softkeys. Scroll to
highlight MAINSTAT and press the_SELEGSoftkey. Scroll
down the MAINSTAT screen to highlighiREMOTE CON-
TACTSand press th¢ SELEGTEoftkey. Then, press the
softkey. To end the override, seleREMOTE CON-

TACTSand press the RELEASEoftkey.
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H REFRIGERANT PUMP START by : [ (( i |
[ | |
| WARM-UP MODE F N e § s—
oy i |
J RAMPING MODE Dy [N S  w—
| | |
K RUNNING MODE : : I P : | !
| I |
L NORMAL DILUTION by : ! : : |
LI ! |
M SHUTDOWN MODE ABIC\FIG H1JK LM
D/E

A. Prestart Checks and Chilled Water Pump . After the start-up com- H. Refrigerant Pump. Five minutes after the capacity valve is sig-
mand, the chiller performs PRESTART checks and starts the chilled nalled to open, the REFRIGERANT PUMP is energized (ON).
water pumps. I. Warm-Up Mode. The chiller is now in the WARMUP mode. The

B. Chilled Water Flow. Twenty seconds after the CHILLED WATER capacity valve is opened 1/3 of the way (from 50% to the capacity
PUMP s set to ON, the PIC checks to see that CHILLED WATER valve WARMUP TRAVEL LIMIT) every 5 minutes.

FLOW: s verified. It continues to check the CHILLED WATER FLOW J. Ramping Mode. When the WARMUP mode is complete, RAMP-
up to the WATER FLOW VERIFY TIME. ING mode begins, and the chilled water temperature is brought to

C. Chilled Water Temperature and Cooling Water Pump . The chilled the set point within the ramping parameters.
water temperature is measured. If itis above the CONTROL POINT K. Running Mode . The chiller is in normal RUN mode. Schedules
plus the CONTROL POINT DEADBAND, then the cooling water and overrides are in effect.
pump is energized. L. Normal Shutdown With Dilution.  If there is chilled water flow and

D. Cooling Water Flow Verification.  Twenty seconds after the cool- there is no low chilled water temperature and if SOL PUMP1
ing water pump is energized, the PIC checks that COOLING WA- OVERLD/HITEMP, SOL PUMP2 OVERLD/HITEMP, and REF PUMP
TER FLOWi s verified. It continues to check cooling water flow up OVERLD/HITEMP are NORMAL, then a dilution cycle is com-
to the WATER FLOW VERIFY TIME. pleted. In the dilution cycle, the SOLUTION AND SPRAY PUMPS

E. Tower Fan Algorithm and Solution/Spray Pump.  The PIC starts and REFRIGERANT PUMP are energized (ON), and the CYCLE
the tower fan algorithm and the SOLUTION AND SPRAY PUMPS GUARD VALVE is OPENed for 15 minutes or until the DILUTION
are energized (ON). LEVEL SWITCH is OPENed.

F. Solution and Spray Pump Verification. = Twenty seconds after M. Shutdown Mode. The capacity valve is closed, refrigerant pump
the SOLUTION AND SPRAY PUMPS are energized, their dis- is deenergized, Cycle-Guard™ valve is closed, cooling water pump
charge pressure is measured to verify that the pumps are on. and tower fan are deenergized, and solution and spray pumps are

G. Capacity Valve. The PIC sets the ACTUAL CAPACITY VALVEto deenergized. If itis a RECYCLE shutdown, the chilled water pump

50% open.

remains energized; otherwise, it is deenergized.

Fig. 42 — Start-Up/Shutdown/Recycle Sequence

Twenty seconds later, the PIC begins to monitor several
chiller functions which, if they fail, will abort the start-up
sequence. These functions are listed below and have corre-
sponding numbers in Fig. 43.

1. CHILLED WATER FLOWRnot confirmed within the
WATER FLOW VERIFY TIMIgeriod (operator config-
urable; default time, 5 minutes)

Pre-Start — Once these conditions are met, the PIC then

performs a series of pre-start checks to verify that all pre-
start alerts and safeties are within the limits shown in

Table 5 (Safety Contacts and Alert Limits). The pre-start checks
include:

* STRONG LiBr LEAVING G%¥230 F (110 C)
* REFRIGERANT TEMRs greater tharREFRIGERANT

TRIPPOINT+ REFRIGERANT OVERRIDE DELTAT 2. COOLING WATER FLOWhot confirmed within the
* G1 INTERNAL PRESSURE less than or equal to 2 psi WATER FLOW VERIFY TIMBeriod

fc‘;rd’;‘)gt';ft‘;yc'e starts, less than or equal to 5 psi forre- 3 5oL UTION AND SPRAY PUMRSe OFFSOLUTION

: . PUMP 1 PRESSURE 20 psia (138 kPa), an80OLU-

" WWEAR LIBr LYG ABSORES less thanWEAK LiBr TION PUMP 2 PRESSURE 20 psia (138 kPa)
+ LOW LEVEL SWITCHs closed (set to CLOSE) 4. SOLUTION AND SPRAY PUMRge ON
The run status line on the LID reads STARTING. See - SOLUTION PUMP 1 PRESSUREZS psia (172 kPa)
Fig. 43, a flowchart of the start-up procedure. If the checks 6. SOLUTION PUMP 2 PRESSUREZ25 psia (172 kPa)

are successful, the chilled water/pump relay will be
energized.
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Start
Request

Enunciate Alert Condition

Prestart Checks Passed ?

Start Chilled
Water Pump

| Start WATER FLOW VERIFY Timer |

| Delay 20 Seconds |

Chilled Water
FLOW = YES?

NO
WATER FLOW VERIFY
Timer Elapsed ?

YES
Chilled Water
Flow Failure

Monitor Chilled Water Temp
for Recycle Startup

Chilled Water Temp >
Control Point + Deadband?

Start Cooling
Water Pump

v

| Start WATER FLOW VERIFY Timer |

| Delay 20 Seconds |

Cooling Water
FLOW = YES?

NO

WATER FLOW VERIFY
Timer Elapsed ?

Cooling Water
Flow Failure

NOTE: The numbered boxes represent the chiller functions which, if
they fail, will abort the start-up sequence.

Enable Tower Fan Algorithm

Solution Pump
Pressure
Transducer Fault

Solution Pump 1 & 2
Pressure < 20 PSIA,

* YES 3and 4

| Start Solution Pump |

I Delay 20 Seconds I

| Start WATER FLOW VERIFY Timer |

Solution Pump 1 & 2
Pressure > 25 PSIA?

WATER FLOW VERIFY
Timer Elapsed ?

Solution Pump
Pressure Fault

Load 5 Minute
REFRIG PUMP Delay Timer 5and 6

v

| Drive Capacity Valve to 50% |

REFRIG PUMP
Delay Timer Elapsed?

I Start Refrigerant Pump I

v

Startup Complete:
Run Status = Warmup

Fig. 43 — 16JT Chiller Start-Up Flowchart
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If a function fails, an alarm displays on the LID with a
message specific to the type of failure. To re-start the start-up
sequence, find the cause of the alarm, remedy the problem,

press theg RESEJTsoftkey on the control panel, and re-
initiate the start-up sequence. ) o
NOTE: SOLUTION PUMP 2 FAULTwill not occur if it is
set to DSABLE. See the SERVICE3 menu, Table 3,
Example 11.

After the CHILLED WATER FLOWSs verified, the PIC
compares the chilled water temperatur€®NTROL POINT
plus CONTROL POINT DEADBANDIf the chilled water
temperature is less than or equal to @®NTROL POINT
plusCONTROL POINT DEADBANDhe PIC goes into the
RECYCLE mode.

If the temperature is greater than tBONTROL POINT
plus CONTROL POINT DEADBANDthen theCOOLING
WATER PUMPis energized.

After 20 seconds, the PIC verifies tt®OLING WATER
FLOW. The PIC waits up to th&/ATER FLOW VERIFY TIME
to confirm flow.

After the COOLING WATER FLOWias been verified, the
TOWER FAN CONTRO&4lgorithm is enabled. Then, the PIC
monitors the SOLUTION PUMP 1 PRESSUR&nd the
SOLUTION PUMP 2 PRESSURE both pressures are less
than 20 psia (138 kPa), the PIC energizes $2LUTION
AND SPRAY PUMPS

Twenty seconds later, the PIC monitors tR®LUTION
PUMP 1 PRESSURENd theSOLUTION PUMP 2 PRES-
SUREO0 be sure they are both greater than 25 psia (172 kPa).
If they are, the capacity control valve is set to 50%.

After 5 minutes, th&REFRIGERANT PUMMs energized,
and the PIC control starts the warm-up mode.

Warm-Up — At the start of the warm-up period, the ca-
pacity valve is set to 50% of its fully open position. During
warm-up, for a period of 20 minutes, the capacity valve con-
tinues to open to it8VARMUP TRAVEL LIMITan operator-
configurable value) in three 5-minute stages. At each 5-minute
interval, the valve opens 1/3 of the way between its initial
50% and the VARMUP TRAVEL LIMIT

During each 5-minute interval, the chiller must pass 2
warm-up fault tests for 15 seconds before it can proceed to
the next 5-minute interval. If the warm-up tests are not passed
or if 20 minutes of warm-up time have elapsed without the

tests being passed, an alarm is set and a non-recycle shut-

down begins.

CONCENTRATION PROTECTION DURING START-UP/
PULLDOWN FAILURES (Check Method 1) —During the
warm-up period, the PIC checks t8RONG LiBr LEAV-
ING Gltemperature to see thatitis increasing. The PIC also
monitors theLEAVING CHILLED WATERemperature to
see that it is decreasing. If both these conditions are met,
then the override and fault protection is enabled.

After five minutes, if thetEAVING CHILLED WATERem-
perature is decreasing, the warm-up period continues. After
an additional 5 minutes, if theEAVING CHILLED WATER
temperature is still decreasing, the start-up is complete and
the ramp loading sequence begins. If a non-recycle shut-
down is begun, the LID displays, PROTECTIVE LIMIT,
SLOW PULLDOWN: LCHW.

Fifteen minutes after start-up is complete, the PIC moni-
tors the STRONG LiBr LEAVING GlIf it is less than
158 F (70 C), then a non-recycle shutdown is initiated. The
LID displays, PROTECTIVE LIMIT, STRONG LIBR LEAV-
ING G1. TheLEAVING CHILLED WATERemperature is
also monitored.
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WARM-UP FAILURES — A failure occurs during the warm-up
period under the following conditions:

If the REFRIGERANT PUMMas been ON for 15 min-
utes and the STARTUP PULLDOWN FAILUREis
ENABLED (see the MAINSTAT screen on the LIDand

1. TheCHW_OUT PULLDOWN DEG/MINk less than or
equal to 0, and CHW_OUT is not decreasing.

2. The STRONG LIBr LEAVING G4 less than 158 F
(70 C).

Ramp Loading Mode — Ramp loading slows down
the rate at which the chiller loads up. This feature can pre-
vent the chiller from loading up during the short period of
time when the chilled water loop has to be brought down to
normal design conditions and helps to reduce steam demand
by slowly bringing the chiller water to the control point. How-
ever, the total steam draw during ramp loading remains al-
most unchanged.

After start-up and warm-up, the PIC switches to the ramp
loading mode (RAMPING on the MAINSTAT screen). Dur-
ing the ramp loading mode, theEAVING CHILLED
WATERor ENTERING CHILLED WATERmMperature change
is limited to theTEMP PULLDOWN DEG/MINThis is the
rate that the controlled temperature is changed to reach the
set point. The default ratesi3 F (1.7 C) per minute. The
control valve is allowed full travel to obtain this goal unless
an inhibit or close signal is received by the PIC based on
another algorithm.

To set or change the temperature pulldown rate, refer to
the Ramp Loading Control section, page 33.

Normal Run Mode — Under normal run mode, the PIC
controls the capacity valve position in response to the moni-
tored chilled water temperature with resets. The control al-
gorithm uses the CONTROL POINT DEADBAND
PROPORTIONAL INCR BANOPROPORTIONAL DEC
BAND, PROPORTIONAL CHW_IN GAINindG1 SOLU-
TION TEMP BIASo position the valve. These variables are
found on the SERVICE3 screen. There may be other over-
rides limiting the capacity valve’s position, such a tREN-
NING TRAVEL LIMIT

CONTROL POINT DEADBANIDs a defined tolerance
around the&CONTROL POINTPROPORTIONAL INC BAND
is the divisor used when the chilled water temperature is above
the CONTROL POINTPROPORTIONAL DEC BANI the
divisor used when the chilled water temperature is below the
CONTROL POINTPROPORTIONAL CHW-IN GAIM a
multiplier used on the rate of change of the entering chilled
water. It is a way to react to the building loa@1 SOLU-
TION TEMP BIASimits the valve opening based on the rate
of change of the strong solution leaving the generator. A high
value, such as 5.5, has no affect. A lower value slows the
response of the valve when the solution temperature is above
240 F (115.5 C).

CYCLE-GUARD™ CONCENTRATION CONTROL —
During high-load operation, some abnormal conditions can
cause the concentration of the lithium bromide solution to
increase above normal. When this happens, the Cycle-Guard
valve opens to transfer a small amount of refrigerant into the
solution circuit to limit the concentration. This keeps the strong
solution from crystallizing. For more information on con-
trolling the Cycle-Guard valve, see the section, Capacity Over-
rides, page 34. See Fig. 44 for a flowchart of the Cycle-
Guard valve operation.

The Cycle-Guard Auto/Manual switch on the control panel
(See Item 19 in Fig. 10) can be set to MANUAL to operate
the Cycle-Guard valve manually and independently of the
PIC control. When the Cycle-Guard Auto/Manual switch is



setto AUTO. the PIC controls the Cycle-Guard™ valve. The
REFRIGERANT PUMIPust be ON in order for th€YCLE
GUARD VALVEt0 be OPEN. To view the status of the re-
frigerant pump and Cycle-Guard valve, access the PUMP-
STAT screen on the LID.

CONTROL OVERRIDE AND FAULT PROTECTION (Check
Method 2) — TheREFRIGERANT LEVEL SENSORIt-

age should be calibrated the first time the chiller is started
up. Failure to do so causes inaccuracies between the refrig-
erant level and the concentration of the LiBr solution.

TheREFRIGERANT LEVEL SENS@Rcalibrated by tak-
ing a solution concentration reading at low and high con-
centration levels and entering these readings and their asso-
ciated REFRIGERANT LEVEL SENSORItages in the
SERVICEL1 screen.

YES

NO

HIGH LEVEL SWITCH = CLOSE?
(above High Level?)

NO

REFRIGERANT LEVEL SENSOR
voltage > saved value + 0.5 volts?
(High Level Hysteresis)

CYCLE-GUARD VALVE = CLOSE

NO

A\

Cycle-Guard

Operation

Strong LiBr Lvg Low HX2
>118 F (47.8 C)

REFRIGERANT PUMP = ON?

If the STRONG LiBr LVG LOW HX2emperature is
greater than 118 F (47.8 C) and tHe6GH LEVEL SWITCH
is closed, the€YCLE GUARD VALVIBpens. See Fig. 44. It
closes when thellIGH LEVEL SWITCHSs opened and after
the REFRIGERANT LEVEL SENSORs been reduced by
an additional 0.5 vdc.

The CYCLE GUARD LEVEL ADJUSTsee the SERV-
ICE1 screen on the LID.) has a default value of 8, which
represents the equivalent of 2.5 vdc from REFRIGER-
ANT LEVEL SENSQRero (0) represents 4 vdc and 15 rep-
resents 1 vdc. The voltage is inversely proportional to the
refrigerant level. This value sets the level that the PIC uses
for opening and closing the Cycle-Guard valve when the
STRONG LIBR LVG LOW HX2 less than 118 F (47.8 C).

Valve

NO

REFRIGERANT LEVEL SENSOR volts
< CYCLE-GUARD LEVEL ADJUST volts?
(above Mid-Level?)

REFRIGERANT LEVEL SENSOR volts
> CYCLE-GUARD LEVEL ADJUST volts + 0.5 volts?
(Mid-Level Hysteresis)

| CYCLE-GUARD VALVE = CLOSE

A

CYCLE-GUARD VALVE

= OPEN |

v

voltage value

Save
REFRIGERANT LEVEL SENSOR

»
>

N

Fig. 44 — 16JT Chiller Cycle-Guard Operation Flowchart
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If the STRONG LiBr LVG LOW HX®mperature is less
than or equal to 118 F (47.8 C) and tREFRIGERANT
LEVEL SENSOI#® greater than th€YCLE GUARD LEVEL
ADJUST theCYCLE GUARD VALVEpens. The valve closes
when theREFRIGERANT LEVEL SENSQ$0.5 vdc less
than theCYCLE GUARD ADJUST

TheCYCLE GUARD COUNTSs incremented by one each
time theCYCLE GUARD VALVBpens. When th€YCLE
GUARD VALVESs opened, the LID display reads RUN CA-
PACITY LIMITED, CYCLE GUARD OPERATION.

REFRIGERATION PUMP CAVITATION PROTECTION
(Low Concentration Limit) — During low-load operation with
low condensing water temperature, the normal dilution of
the solution lowers the refrigerant level in the evaporator.
Before the level becomes low enough to cause pump cavi-
tation and damage to the hermetic pump motor, LAV
LEVEL SWITCHopens and th@EFRIGERANT PUMHRs
deenergized. After the OW LEVEL SWITCHcloses, a

5 minute delay occurs before tREFRIGERANT PUMMs
re-energized.

G1 HIGH SOLUTION LEVEL CONTROL (Fig. 45) — An
immersion electrode monitors the level of the high-stage gen-
erator solution. When the level is too high, the electrode en-
ergizes the Warrick high-level relay. If that condition persists
for 30 seconds, th&OLUTION AND SPRAY PUMP&e
turned OFF. The6STRONG LiBr TEMP LVG Gis moni-
tored and, if it is less than 212 F (100 C), tS®LUTION/
SPRAY PUMP&re re-energized after 60 seconds. If the
temperature is 212 F (100 C) or higher, the pumps are re-
started after 30 seconds.

If the solution level remains too high for 5.5 minutes and
was not corrected by stopping the pump(s), an alarm for “elec-
trode fault” will be initiated, and a normal dilution cycle
shutdown will occur. Th6OLUTION AND SPRAY PUMPS
will continue to operate through the shutdown sequence.

Each time theG1 HIGH LiBr LEVEL control is run, the
SOLUTION PUMP START&ount is incremented. See the
PUMPSTAT screen on the LID. If this count exceeds 15 in
one hour, the electrode fault alarm initiates a shutdown with
dilution cycle.

Desolidification Mode (DESOLID) — The
DESOLID (desolidification) mode is not a normal run mode
but is a mode of operation initiated by the operator to de-
solidify LiBr that has crystallized. To put the chiller in DE-
SOLID mode, do the following:

1. Be sure the chilleCONTROL MODEHs set to OFF by
checking the MAINSTAT screen on the LID (see Table 3,
Example 1).

2. From the SERVICEL screen (see Table 3, Example 9),
set theDESOLIDIFICATION TIMEto a minimum of
4 hours.

3. From the PUMPSTAT screen (see Table 3, Example 2),
ENABLE the DESOLIDIFICATION MODE

4. Manually control the pumps and the capacity control valve.

For more information on the DESOLID mode, see the sec-
tion in Maintenance Procedures on Solution Decrystalliza-
tion, page 91.
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Shutdown Sequence (Fig. 46) —  The chiller will
shut down if any of the following occurs:

 the STOP button on the control panel is pressed for at least
one second (the alarm light will blink once to confirm the
stop command)

« arecycle condition is present (see Chilled Water Recycle
Mode section)

» the OCCUPIEDparameter on the MAINSTAT screen in-
dicates NO; that is, the chiller is not scheduled to run at
the current time and date.

« the chiller’s protective limits have been reached and the
chiller is in an alarm state

« the start/stop status has been overridden to STOP from the
CCN network or the LID

Normal shutdown begins by setting thRARGET CAPAC-
ITY VALVEto 0% (CLOSE) and starting a 15 minute solu-
tion pump timer. The PIC checks the following conditions to
verify a dilution cycle shutdownCHILLED WATER FLOW
is verified; theLOW CHILLED WATER TEMMRas not been
exceeded; an8OL PUMP 1 OVERLD/HITEMP, SOL PUMP
2 OVERLD/HITEMPR andREF PUMP OVERLD/HITEMP
are all not tripped.

The PIC control monitors theILUTION LEVEL SWITCH
The CYCLE GUARD VALVESs set to OPEN until the
DILUTION LEVEL SWITCHs closed or the solution pump
timer reaches 15 minutes. Then, ®¥CLE GUARD VALVE
is closed and theREFRIGERANT PUMP, COOLING
WATER PUMRSOLUTION AND SPRAY PUMP&nNd the
TOWER FAN RELA¥re all deenergized. If the shutdown is
a non-recycle shutdown (not due to low CHILLED WATER
temperature initiated by the RECYCLEONTROL MODH;,
the CHILLED WATER PUMHSs deenergized. If the chiller
is in a recycle shutdow@ONTROL MODEthe CHILLED
WATER PUMRemains energized and ti®®ONTROL MODE
stays in RECYCLE.

Chilled Water Recycle Mode —  When the chiller is
running in a lightly loaded condition, it may cycle off and
wait until the load increases before restarting. This cycling
is normal and is known as a recycle shutdown. A recycle
shutdown is initiated when any of the following conditions
occur:

» when the chiller is operating under the control of leaving
chilled water temperature (that is, when @idW_IN CON-
TROL OPTIONon the CONFIGURATION display screen
is DISABLEd) and thd. EAVING CHILLED WATERem-
perature is more thm3 F (1.7 C) below theCONTROL
POINTfor 3 seconds, and theONTROL POINThas not
increased by 1° F (0.56° C) in the last 5 minutes. Both
LEAVING CHILLED WATERNdCONTROL POINWVal-
ues may be read from the MAINSTAT display screen on
the LID.

« when the chiller is operating under the control of entering
chilled water temperature (that is, when @iW_IN CON-
TROL OPTIONon the CONFIGURATION display screen
is ENABLEd) and th&eNTERING CHILLED WATEERmM-
perature$ 3 F (1.7 C) below th€ ONTROL POINTand
the CONTROL POINhas notincreased in the last 10 min-
utes. ThREENTERING CHILLED WATERmperature may
be read from the MAINSTAT display screen on the LID.

« when the LEAVING CHILLED WATERemperature is
within 3 F (1.7 C) of theREFRIGERANT TRIPPOINfbr
5 seconds. ThREFRIGERANT TRIPPOINTay be viewed
form the SERVICE1 screen.
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Persistence Timer Running?

Machine in Warm-up
or Run State?

G1 High Solution Level?

Start Persistence Timer

Load Solution Pump Timer:
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5.5 Minute Persistence or
15 starts in last hour?,
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SOLUTION PUMP = OFF

Solution Pump Timer Loaded?
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Lvg G1 <212 F (100 C)
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Solution Pump Timer
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START
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v

Solution Pump Timer Elapsed?
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| Stop Solution Pump Timer |

CONTINUE

A

NO

YES

YES

Load Solution Pump Timer:
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Fig. 45 — 16JT Chiller G1 High Solution Level Control Flowchart
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v
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Fig. 46 — 16JT Chiller Shutdown Sequence Flowchart
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When the chiller is in RECYCLE mode, the chilled water
pump relay stays energized so that the chilled water tem-
perature can be monitored for increasing load. The recycle
control useRECYCLE RESTART DELTAtd check when
the chiller should be restartedRECYCLE RESTART
DELTA Tis an operator-configured function that defaults to
5 F (2.8 C). This value is viewed and/or modified on the
SERVICEL1 screen. The chiller will restart when:

« the chiller is operating in leaving chilled water control and
the LEAVING CHILLED WATERemperature is greater
than theCONTROL POINTplus theRECYCLE RESTART
DELTA Tfor 5 seconds; or

« the chiller is operating in entering chilled water control
and theENTERING CHILLED WATERmperature is greater
than theCONTROL POINDlus theRECYCLE RESTART
DELTA Tfor 5 seconds.

Once these conditions are met, the chiller will begin a start-up
with a normal start-up sequence.

Safety Shutdown — A safety shutdown is identical to

a manual shutdown with the exception that the LID will dis-
play the reason for the shutdown, the alarm light will blink
continuously, the default screen display will freeze, and the
spare alarm contacts will be energized. A safety shutdown

requires that t Foftkey be pressed to clear the alarm.

Before pressing te RESE3oftkey, record the default screen
values. If the alarm is still present, the alarm light will con-
tinue to blink. Once the alarm is cleared (by fixing the prob-

lem and pressing the RESESoftkey), the operator must
press thg CCNor [LOCAL | softkey to restart the chiller.

Power Loss Dilution Cycle —  While the chiller is
running, the PIC control records the concentration and tem-
peratures at Points 9 and 14. See the Equilibrium Diagram
and Chiller Solution Cycle section on page 5. At power-up,
the chiller checks these points and compares them to the cur-
rent conditions and the crystallization line. If the current con-
ditions are less than the saved values plus a buffer, the LID
displays MACHINE CRYSTALLIZATION and RUN DE-
SOLIDIFICATION. If the current conditions are close to the
crystallization line, the chiller enters a dilution cycle and
the LID displays, DILUTION MODE XX MIN TIL
COMPLETION.

OPERATING INSTRUCTIONS

Operator Duties

1. Become familiar with the absorption chiller and related
equipment before operating. See Introduction and Chiller
Description sections, pages 4-12.

2. Start and stop the chiller as required.

3. Inspect equipment; make routine adjustments; maintain
chiller vacuum and proper refrigerant level; exhaust purge
as required.

4. Keep a log of operating conditions and recognize abnor-
mal readings.

5. Protect the system against damage during shutdown.

Before Starting the Chiller —  Be sure that:

1. Power is on to the cooling water and the chilled water
pump starters, the cooling tower fan, and the absorption
chiller control panel.

2. Cooling tower has proper water level.
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3. Chilled and condensing water circuits are full and valves
are open.

4. Correct steam or hot water supply is available.
. Air supply for pneumatic controls is adequate.
6. Alarm indicator lights are off.

Start the Chiller — If the chiller has manual auxiliary
start, first energize the auxiliaries.

To release the control circuit after a safety shutdown, from

the LID, press thgd RESHTand then thg LOCAL or
softkeys. This starts the chiller.

Now follow one of the 2 procedures described below as
it applies to your chiller:

« Start-Up After Limited Shutdown — If chiller has been
shut down for less than 3 weeks

 Start-Up After Extended Shutdown — If chiller has been
shut down for 3 weeks or more

Stop the Chiller

1. The occupancy schedule starts and stops the chiller au-
tomatically once the time schedule has been set up.

2. Pressing the Stop button on the control panel for one sec-
ond causes the alarm light to blink once to confirm that
the Stop button has been pressed. Then, the chiller fol-
lows the normal shutdown sequence described in the
Controls section, page 13. The chiller will not restart un-

til the [CCN| or [ LOCAL | softkey is pressed. The chiller
is now in the OFF mode.

If the chiller fails to stop, in addition to action the PIC
initiates, the operator should close the manual steam valve
and then open the main disconnect.

Start-Up After Limited Shutdown

1. Place the Cycle-Guard™ switch on the control panel door
(Item 19 in Fig. 10) in the AUTO position.

2. Press the LOCAlLor [ CCN]| softkey to start the chiller.

The chiller should start in the normal manner. The pri-
mary and secondary locations on the LID default screen
should display a series of messages reflecting the run sta-
tus of the chiller. See Table 3, Example 1 (MAINSTAT
screen) for the list of possibRUN STATUSlisplays. The
solution typically heats up to normal operating condi-
tions within 20 to 30 minutes.

If, however, the chiller does not lower the leaving chilled
water temperature to the design level, noncondensables
may be present. In this case, take an absorber loss read-
ing (see Maintenance Procedures, Absorber Loss Deter-
mination section, page 80).

If absorber loss is 12° F (6.7° C) or less, the chilled water

temperature should drop to the design level within a short
period as the automatic purge evacuates the chiller. Acom-
pletely evacuated chiller normally has an absorber loss of
8° F (4.4° C) or less. Purge the chiller.

If absorber loss is greater than 12° F (6.7° C), follow the
procedure for Start-Up After Extended Shutdown.

3. Empty the purge chamber periodically to allow the purge
system to operate optimally. See Purge Manual Exhaust
Procedure, page 79.

()]




Start-Up After Extended Shutdown

1. Place the Cycle-Guard™ switch on the control panel door
(Item 19 in Fig. 10) in the AUTO position.

2. Press the LOCAlor[ CCN|softkey to start the chiller.

When the refrigerant pump starts and the solution is warm
(strong solution approximately 100 to 130 F [38 to
55 C]), override the normal capacity valve position.

Access the MAINSTAT screen., scroll tdARGET

CAPACITY VALVE and press the INCREASEor

DECREASH softkeys until the capacity reaches 50%.
Press th¢ SELEC]Tand[ ENTER softkeys.

3. Letthe chiller run until there is a temperature drop across
the evaporator. To determine this, access the LID de-
fault screen and read the temperatures for CH\\and
CHW_OUT. The CHW. OUT temperature should be lower
than the CHWIN temperature.

4. Empty the purge storage chamber. See Purge Manual
Exhaust Procedure, page 79.

5. Check the noncondensables accumulation rate. See Non-
condensable Accumulation Rate section, page 80.

6. If the noncondensable accumulation rates are within ac-
ceptable limits, slowly increase tH@APACITY VALVE
TARGET(from the MAINSTAT screen) to 100%. Take
at least 1 hour to do this step.

7. Determine the chiller absorber loss (see Maintenance
Procedures, Absorber Loss Determination section,
page 80). If absorber loss is 12° F (6.7° C) or less, open
the capacity control valve by selectingARGET
CAPACITY VALVEom the MAINSTAT screen and press-

ing the| RELEASE softkey to allow the chiller to op-

erate. The purge will evacuate the chiller to the normal
absorber loss of 8° F (4.4° C) or less. Purge the chiller.

If absorber loss is more than 12° F (6.7° C), evacuate
the chiller to remove noncondensables that can prevent
normal operation (see Maintenance Procedures, Chiller
Evacuation section, page 81). An alternative procedure
is to limit steam pressure so that the low-stage generator
strong solution temperature remains below 140 F (60 C)
while the chiller purge removes the noncondensables.

8. When absorber loss is reduced to 12° F (6.7° C) or less,
return steam pressure to normal and allow the purge to
establish the normal 8° F (4.4° C) or less absorber loss
rate.

9. After evacuation, check the noncondensable accumula-
tion rate to determine chiller tightness (see Noncon-
densable Accumulation Rate section, page 80).

Empty the purge chamber periodically to allow the purge
system to operate optimally. See Purge Manual Exhaust
Procedure, page 79.

10.

Start-Up After Below-Freezing Conditions —
Refill all water circuits if previously drained. Then follow
the procedure for Start-Up After Extended Shutdown.

Remove the solution from the refrigerant circuit by fol-
lowing the procedure, Removing Lithium Bromide from
Refrigerant, page 82.

Chiller Shutdown — Normal Conditions
1. Fromthe LID, press te_STQ8oftkey. The chiller goes

through automatic dilution for about 15 minutes and shuts
down.
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2. Close the main steam valve and stop the system pumps.
Leave the chiller in this condition until the next start-up.

Chiller Shutdown — Below Freezing

Conditions

1. From the LID, press the STQRoftkey. Wait until au-
tomatic dilution is complete (about 15 minutes) and all
chiller pumps stop.

. Close the main steam valve and stop the system pumps.

3. The refrigerant circuit requires special treatment.

a. Fill a hose with water (to avoid letting air into the chiller)
and connect the hose between the solution pump and
refrigerant pump service valves.

b. Start the solution pumps by accessing the PUMP-
STAT screen from the LID, selecti§OLUTION AND
SPRAY PUMPSand pressing the_Ooftkey. Open
both service valves. Keep the steam valve closed. If
the chiller has a refrigerant pump with above-atmospheric

discharge pressure, it must be stopped for this
procedure.

c. Allow the solution pump(s) to run for 10 minutes. This
transfers lithium bromide solution into the refrigerant
and lowers the refrigerant’s freezing point. Close the
service valves and remove the hose.

d. Start both solution and spray pumps and the refriger-
ant pump, and operate them for about one minute to
be sure lithium bromide has been mixed throughout
the refrigerant circuit.

e. Release the solution pumps and the refrigerant pump
by accessing the PUMPSTAT screen from the LID, se-

lecting SOLUTION AND SPRAY PUMP&hd RE-

FRIGERANT PUMPand pressing the¢ RELEASE
softkey.

4. Completely drain all tube bundles and flush all tubes with
an antifreeze chemical such as glycol.

N

Actions After Abnormal Shutdown —  Abnormal

stop occurs automatically when any of the safety devices sense
a condition which might be potentially damaging to the chiller.
When this happens the steam valve closes completely, the
alarm relay closes, and the type of problem is indicated in
the primary and secondary messages on the LID default screen.
The messages on the LID inform the operator of the most
recent alarm condition. Record the default screen values, since
they indicate the chiller’s state before the alarm occurred.
This information is lost after the alarm is cleared.

There may be multiple alarms and/or alerts stored in the
alarm history. To view the alarm history, Press the

softkey, thd_SERVICEsoftkey, enter your 4-digit
password, and then use the SELEG®ftkey to view the
ALARM HISTORY screen.

To clear any alarms, the condition that caused the alarm
must be corrected. Then press|the RESi6Ttkey. The alarm
light will stop flashing and the alarm relay will open. The
chiller is now ready for a dilution cycle or a restart.

If the condition that caused the alarm or alert is a one that
does not allow shutdown dilution, the condition should be
corrected and the chiller should be either restarted or be put
into a normal dilution cycle. Put the chiller into a normal
dilution cycle by following the instructions under Desolidi-
fication Mode (DESOLID), page 73.



Actions After Power Interruption — If the control
power is interrupted during operation, the chiller stops im-
mediately without the normal shutdown sequence and dilu-
tion cycle. If the capacity control valve is open, close the
steam supply valve immediately.

Solution crystallization can occur if the concentration is
high (e.g., chiller was operating with a relatively large load).

If so, press the LOCAlor| CCN|softkey to restart the chiller

as soon as possible after the power is restored. The chiller
will not restart automatically when power is recovered. If
the chiller cannot be operated because of crystallization, fol-
low the decrystallization instructions in the Maintenance Pro-
cedures section, page 78.

To change theDESOLIDIFICATION TIME press the
and then thd SERVICEsoftkeys. Scroll to the
EQUIPMENT SERVICE screen. Use the SELEGBitkey
to view the SERVICEL screen. Scroll ESOLIDIFICA-
TION TIME, press th¢ _SELEC|Boftkey, and then press the
[INCREASE| or [DECREASH softkey to change the
desolidification time. Press the ENTEBoftkey to record
your change.

PERIODIC SCHEDULED MAINTENANCE

Normal preventive maintenance for 16JT absorption chill-
ers requires periodic, scheduled inspection and service. Each
item in the list below is detailed in the Maintenance Proce-
dures section.

Every Day

1. Log the chiller and system readings. To obtain the read-
ings, access the Maintenance screens by pressing the

[MENU]and SERVICEsoftkeys. Enter your 4-digit pass-
word, and then scroll to CONTROL ALGORITHM
STATUS. Use th¢ SELEC|&oftkey to view the Control
Algorithm Status screen. From this screen, you can use
the softkey to view the COOLING,

APPROACH, OVERRIDE, and CONCENTR tables from
which you can access chiller and system readings.

2. Exhaust purge.

Every Month
1. Determine absorber loss.
2. Determine noncondensable accumulation rate.

3. Check the cooling fan on the control panel to be sure it
is running properly.

4. Clean the chiller as needed.

5. Check safety and operating controls.

Every 2 Months
1. Check low-temperature cutout.
2. Check Cycle-Guard™ valve operation.

Every 6 Months
1. Check refrigerant charge.
2. Check octyl alcohol.
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Every Year — Check tubes for scale and fouling.
Every 3 Years — Replace service valve diaphragms.

Every 5 Years or 50,000 Hours (Whichever
Comes First)

1. Inspect hermetic pumps.

2. Filter or regenerate the solution if necessary.

MAINTENANCE PROCEDURES

Establish a regular maintenance schedule based on the ac-
tual chiller requirements, such as chiller load, run hours, and
water quality. The time intervals listed in this section are of-
fered only as guides to service.

Service Ontime — The LID displays &SERVICE ON-
TIME value on the PUMPSTAT screen. This value should
be reset to zero by the service person or the operator each
time major service work is completed so that the time be-
tween service can be seen.

Inspect the Control Center —  Maintenance is gen-
erally limited to general cleaning and tightening of connec-
tions. Vacuum the cabinet to eliminate dust build-up. If the
chiller controls malfunction, refer to the Troubleshooting Guide,
page 92 for control checks and adjustments.

A CAUTION

Be sure that power to the control center is off when clean-
ing and tightening connections inside the contiol
center.

Check Safety and Operating Controls Monthly

— To ensure chiller protection, the Automated Control Test
should be done at least once a month. On the LID, press the

[MENU]and| SERVICEsoftkeys. Scrollto CONTROL TEST
and press the SELE(Foftkey. See the PIC Control Tests
section, page 31, for more details on these tests.

Log Sheets — Readings of chiller and system pressure-

temperature conditions should be recorded daily to aid the
operator in recognizing both normal and abnormal chiller

conditions. The record also aids in planning a preventive main-
tenance schedule and in diagnosing chiller problems. A typi-
cal log sheet is shown in Fig. 39. Table 10 briefly explains

how to obtain the data for log sheets.

Inspect Rupture Disc and Piping —  The rupture
disc on this chiller protects the system against the poten-
tially dangerous effects of overpressure. To ensure against
damage to the equipment and possible injury to personnel,
this device must be kept in peak operating condition. At a
minimum, the following maintenance is required.

1. At least once a year, disconnect the vent piping at the
disc outlet and carefully inspect the holder and disc for
any evidence of internal corrosion or rust, dirt, scale, leak-
age, etc.

2. If corrosion or foreign material is found, do not attempt
to repair or recondition the disReplace the rupture disc.

3. If the chiller is installed in a corrosive atmosphere, con-
duct rupture disc inspections more frequently.



Inspect the Heat Exchanger Tubes

EVAPORATOR — Inspect and clean the evaporator tubes at
the end of the first operating season. The tube condition de-
termines the scheduled frequency for cleaning and indicates
whether water treatment is adequate in the chilled water/
brine circuit. Inspect the entering and leaving chilled water
temperature sensors for signs of corrosion or scale. Replace
the sensor if it is corroded or remove any scale if found.

ABSORBER/CONDENSER — Since this water circuit is
usually an open system, the tubes may be subject to con-
tamination and scale. Clean the tubes with a tube cleaning
system at least once per year and more often if the water is
contaminated. Inspect the entering and leaving absorber and
condenser water sensors for signs of corrosion or scale. Re-
place the sensors if corroded or remove any scale if found.

Higher than normal condenser and absorber approaches,
together with the inability to reach full refrigeration load,
usually indicate dirty tubes or air in the chiller. If the re-
frigeration log indicates a rise above normal approaches, check
the absorber/condenser loss against the leaving absorber/
condenser water temperatures. If these readings are more than
what the design difference is supposed to be, then the ab-
sorber or condenser tubes may be dirty or water flow may be
incorrect. Check the absorber loss to verify that no non-
condensables are in the chiller.

During the tube cleaning process, use brushes especially
designed to avoid scraping and scratching the tube walls. Con-
tact your Carrier representative to obtain these brudbes.
not use wire brushes.

A CAUTION

Hard scale may require chemical treatment for its pfe-
vention or removal. Consult a water treatment specialist
for proper treatment procedures.

Water Leaks — Water can infiltrate from the evapora-
tor, absorber, or condenser circuits. Water accumulation is
indicated during chiller operation when the refrigerant level
increases and the Cycle-Guard™ valve operates too soon.

Water Treatment— Untreated or improperly treated wa-
ter may result in corrosion, scaling, erosion, or algae. The
services of a qualified water treatment specialist should be
obtained to develop and monitor a treatment program.

A CAUTION

Water must be within design flow limits, clean, and treated
to ensure proper chiller performance and to reduce the
potential of tube damage due to corrosion, scaling, gro-
sion, and algae. Carrier assumes no responsibility [for
chiller damage that results from untreated or imprdp-
erly treated water.

Purge Manual Exhaust Procedure (Fig. 47) —

See also Chiller Description section, pages 4-12, for an ex-
planation of the purge operation, component identification,
and illustrations.

NOTE: The following does not apply to optional vacuum
pump operation.
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A CAUTION

NEVER LEAVE the chiller during the purge operation.
A failure to close the exhaust valve will disable the chill
and could cause the solution to crystallize.
OPERATE THE VALVES in the correct sequence.
NEVER LET AIR leak into the chiller.

MAKE SURE that the tip of the vinyl tube is at the bot
tom of the plastic bottle at all times.

NEVER SPILL any solution from the plastic bottle.
If spilled on personnel or the floor, follow the warning
pertaining to Handling Lithium Bromide (LiBr) Solu-
tion, page 58.

1%
=

1
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. Exhaust purge only when the chiller and solution pump

are operating, because the exhaust pressure is supplied
by the solution pump.

. Keep the end of the plastic tube below the liquid level in

the plastic bottle.

. Close the solution return valve (Fig. 8, Iltem 8; Fig. 9,

Item 2).

. Wait approximately 5 minutes for the storage chamber

pressure to rise above atmospheric pressure.

5. Slowly open the exhaust valve. (Fig. 8, Item 10; Fig. 9,

Item 11). If the liquid level in the exhaust bottle drops,
close the valve and wait approximately 2 minutes.

. Slowly reopen the exhaust valve. If bubbles appear in the

exhaust bottle, leave the exhaust valve open until bubbles
stop and the solution level in the bottle begins to rise.

Close the valve; the purge is now exhausted. If bubbles
are still present and the exhaust bottle is full, the proce-
dure must be repeated (Steps 3 through 8).

. Open the solution return valve to resume the purge

operation.

. Slowly open the exhaust valve and allow the solution in

the bottle to be drawn into the purge tube. Lower the so-
lution level until the bottle is one-third to one-half full.
Close the exhaust valve before the solution level in the
bottle nears the tube enBo not allow air to be drawn
into the purge tube.

. Log the date and time of the purge evacuation to provide

an indication of changes in the rate of noncondensable
accumulation.

PURGE EXHAUST VALVE

TUBING CONNECTION FITTING

—

Pg‘dEXHAUST
BOTTLE

I —

-
% (6mm)
PLASTIC TUBING —— ™

PURGE VENT
AND DRAIN TUuBE

Y

e BOTTLE

CLAMP ASSEMBLY*»/ " BRACKET

4

Fig. 47 — Purge Exhaust Assembly




Absorber Loss Determination —  Take absorber
loss readings when the chiller is operating with a stable
temperature.

1. Make sure that the Cycle-Guard™ valve is closed and
has not operated for at least 10 minutes before taking
readings.

2. Fill thermometer wells on the discharge lines of the so-
lution and refrigerant pumps with oil or heat-conductive
compound and insert the thermometers.

3. Take refrigerant and solution samples (see Solution or Re-
frigerant Sampling, page 81), and determine the specific
gravity and temperature of each sample. The samples can
be returned to the chiller through the purge exhaust bottle.

4. Using the equilibrium diagram (Fig. 40 or 41), plot the
intersection point of the specific gravity and temperature
of the solutionsample. Extend this point horizontally to
the right and read the saturation temperature. Repeat with
therefrigerantsample, using Fig. 40 and 41 and reading
to the right for the saturation temperature.

5. Subtract the solution saturation temperature from the re-
frigerant saturation temperature. The difference is the ab-
sorber loss. Repeat the readings with a second sample to
verify steady state conditions. (On larger chillers with mul-
tiple solution pumps, determine the saturation tempera-
ture for each pump.) If the absorber loss is greater than
12° F (6.7° C), chiller evacuation is necessary because
excessive honcondensables may interfere with normal op-
eration before they can be removed by the purge (see Chiller
Evacuation section, page 81).

The absorber loss is calculated by the PIC and can be read

onthe LID. Press the MENLand then th SERVICEoft-

keys. Enter your 4-digit password. Scroll to the Control Al-
gorithm Status screen. Select the APPROACH table. Read
the value forABSORBER LOSShis value is much larger
than those used on earlier chillers, because we are measur-
ing the values corresponding to the conditions existing in-
side the absorber.

For probable causes and suggested remedies for high ab-
sorber loss, refer to the Troubleshooting Guide, beginning
on page 92.

Noncondensable Accumulation Rate —  The most
important maintenance item on the 16JT absorption chiller
is to maintain chiller vacuum within acceptable limits. Chiller
vacuum tightness can be checked by determining the rate at
which noncondensables accumulate. Some noncondens-
ables are normally generated within the chiller; however, an
air leak or the need for additional inhibitor is indicated if the
accumulation rate increases.

After chiller evacuation or other service, operate the chiller
for at least 200 hours before determining the noncondens-
able accumulation rate. Then proceed as follows (Fig. 48):

1. Fill a length of flexible hose with water and connect it to
the purge exhaust connection. Insert the free end of the
hose into a container of water. Exhaust the purge com-
pletely (see Purge Manual Exhaust Procedure section, on
page 79).

2. Operate the chiller for 24 hours with the purge operating
normally.

3. Fill a 2-pint (1000 cri) bottle with water and invert it in
a clean container filled with water.

4. Insert the free end of a water-filled hose into the bottle.
5. Follow the purge exhaust procedure. Noncondensables dis-
place water in the inverted bottle. Continue until bub-
bling in the bottle ceases and only solution flows from

the exhaust tubing.
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PURGE EXHAUST

\/e __ PURGE EXHAUST
VALVE

SUBMERGED
1000 CUBIC CENTIMETER
BOTTLE (APPROX 1 QUART)

FLEXIBLE HOSE OR GRADUATED CYLINDER

CONTAINER
OF WATER

Fig. 48 — Collecting Noncondensables

6. Close the exhaust valve and mark the liquid level on the
inverted bottle. Remove the bottle from the container.

7. Return the purge to normal operation. Replace the ex-
haust bottle (Fig. 8, Item 7; Fig. 9, Item 10). Open the
solution return valve (Fig. 8, Item 8; Fig. 9, ltem 2).

8. Measure the amount of noncondensables removed. If a
graduated bottle was used to collect the noncondens-
ables, the amount (volume) of noncondensables removed
is indicated on the bottle. If a nongraduated bottle was
used, mark the exhaust level, take the bottle out of the
water container emptying any liquid that may be left in
the bottle, and then fill the bottle with liquid to the ex-
haust mark. Pour the liquid into a graduated container to
measure the volume displaced.

9. If the operating accumulation rate has increased substan-
tially from previous rates, the chiller has an air leak or
requires additional inhibitor. Have a solution sample ana-
lyzed (see Solution Analysis section, page 82, to deter-
mine the proper corrective actior).a leak is indicated,
it must be found and repaired as soon as possible to mini-
mize internal corrosion damage.

Chiller Leak Test — All joints welded at the time of
chiller installation must be leak tested before initial start-up
of the chiller. If the chiller has been opened for service, the
chiller or the affected vessels must be pressurized and leak
tested. Joints must also be leak tested after repair. If there is
any indication of air leakage, leak test the entire chiller. There
are 2 ways to leak test the chiller: pressurizing with dry ni-
trogen or introducing a refrigerant tracer.

DRY NITROGEN

1. Be sure the auxiliary evacuation valve, purge exhaust valve,
and all pump service valves are closed.

2. Connect a copper tube from the pressure regulator on the
cylinder to the auxiliary evacuation valve. Never apply
full cylinder pressure to the pressurizing line.

3. Open the charging valve fully.

. Slowly open the cylinder regulating valve.

5. Observe the pressure gage on the chiller and close the

cylinder regulating valve when pressure reaches test level.
Do not exceed 8 psig (55 kPa).

6. Testall joints with an ultrasonic leak detector or soap bubble
solution. Mark the leaks.

N



7. Release chiller pressure, correct all leaks, and retest to
ensure a proper repair.

8. Perform a chiller evacuation.
REFRIGERANT TRACER — Use an environmentally ac-

ceptable refrigerant as a tracer for leak test procedures such
as HFC-134a or HCFC-22. Because HCF-134a and HCFC-22

are above atmospheric pressure at room temperature, leak 4.

testing can be performed with these refrigerants in the chiller.

A DANGER

HCFC-22 and HFC-134a will dissolve oil and some non-
metallic materials, dry the skin, and, in heavy concgn-
trations, may displace enough oxygen to cause asphjyxi-
ation. When handling these refrigerants, protect the hands
and eyes and avoid breathing fumes.

A WARNING

HFC-134a should not be mixed with air or oxygen and
pressurized for leak testing. In general, HFC-134a shauld
not be present with high concentrations of air or oxygen
above atmospheric pressure, because the mixture|can
undergo combustion.

Use an electronic leak detector, halide leak detector, soap
bubble solution, or ultra-sonic leak detector. Be sure that the
room is well ventilated and free from concentration of re-
frigerant tracer to keep false readings to a minimum. Before

making any necessary repairs to a leak, release the pressure

in the chiller vessels.

Repair the Chiller Leak, Retest, and Apply a
Standing Vacuum Test—  After pressurizing the chiller,
test it for leaks with a soap bubble solution, an electronic
leak detector, a halide torch, or an ultrasonic leak detector.
Bring the chiller back to atmospheric pressure, repair any
leaks found, and retest.

After retesting and finding no leaks, apply a standing vacuum
test. Refer to the Standing Vacuum Test section on page 56.

Chiller Evacuation — The chiller must be evacuated

in order to remove excessive noncondensables. In addition,

the chiller must be evacuated after air has entered it during

service work or when absorber loss is greater than 12° F

(6.7° C) during operation.

1. Connect an auxiliary evacuation device to the auxiliary
evacuation valve (Fig. 49). Use a line size at least equal
to the connection size on the auxiliary device and keep
the line as short as possibke.check valve must be used
on the suction lines. Be sure all connections are vacuum
tight.

A vacuum pump oil trap can also serve as a cold trap if
it has a center well to hold dry ice or a mixture of salt and
ice. Any water vapor that can contaminate the oil in the
vacuum pump is condensed and removed by the cold trap.
The cold trap reduces the time required for evacuation
and eliminates the need for frequent replacement of the
pump oil charge.

2. Start the evacuation device. After one minute, open the
auxiliary evacuation valve. If the chiller is not operating,
reduce chiller absolute pressure to the pressure equiva-
lent to the saturation temperature of the refrigerant. (To
determine the saturation temperature, determine the
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current chiller temperature. Then, read the corresponding
saturation temperature from Fig. 40 or 41.) If the chiller
is operating, evacuate it until absorber loss is 12° F
(6.7° C) or less.

3. Close the auxiliary evacuation valve and turn off the aux-
iliary evacuation device.

Chiller evacuation can remove octyl alcohol. Check a so-
lution sample for the presence of octyl alcohol and add
more if necessary (see Adding Octyl Alcohol, page 82).

VACUUM LINE
AUXILIAT - CHECK | DIRE Ehaterce n warer
AUXILIARY A olL
EVACUATION LVE TRap TO TEST VACUUM)
VALVE = ——a)
VACUUM | ELECTRICAL
DIAPHRAGH PUMP | CONNECTION
VALVE ¢
bRal)  NOTE: OIL TRAP CAPACITY 15 2

TIMES THE OIL CHARGE .
CHANGE OIL FREQUENTLY
TO PREVENT CONTAMINATION.

Fig. 49 — Chiller Evacuation Device

Solution or Refrigerant Sampling—  (See precau-
tions pertaining to handling lithium bromide solution as
described in Charge Chiller with Solution and Refrigerant
section, page 58.)

Take solution or refrigerant samples from the pump serv-
ice valve while the pump is operating.

Before taking a sample for analysis or absorber loss de-
termination, be sure the chiller is operating with a steady
load and that the Cycle-Guard™ valve has not been ener-
gized within 10 minutes prior to sampling.

Attach a hose adapter to the pump service vabe not
use copper or brass fittings when taking samples for analy-
sis; copper oxide can form and contaminate the samples.

The solution pump normally discharges at above atmo-
spheric pressure, but the refrigerant pump discharges at a
vacuum, so the respective sampling procedures are
different.

SOLUTION SAMPLE

1. Fill a length of flexible tubing with water and connect
one end to the hose adapter. Place the free end in a con-
tainer of water. Be sure the end is submerged (Fig. 50).

. Open the valve slightly. When the container water level
rises, wait several seconds to purge the water from the

tube. Then remove the tube end from the water and fill
the sample container.

3. Turn off the service valve and remove the hose and adapter.
REFRIGERANT SAMPLE (Fig. 51)

. Connect a clean, empty vacuum sample container to the
refrigerant pump service valve with a length of flexible
hose.

. Connect a vacuum pump to the vacuum sample container
with a flexible hose and an isolation valve.

3. Pull a deep vacuum on the vacuum sample container and
close the isolation valve.

. Open the service valve slightly to drain the refrigerant
sample into the container.

5. Turn off the service valve, remove the hose and adapter,
and disconnect the vacuum pump.

N

[N

N

N



Inhibitor — The initial charge of lithium bromide in-
cludes a lithium chromate or lithium molybdate inhibitor. The
inhibitor is used in conjunction with alkalinity control to mini-
mize the amount of hydrogen normally generated within the
chiller. Excessive hydrogen generation interferes with chiller
performance.

The inhibitor is gradually depleted during chiller opera-
tion and occasional replenishment is necessary. Solution al-
kalinity also changes over a period of time and must be ad-
justed (see Solution Analysis, below).

IMPORTANT: Altering the inhibitor or using solution
and internal surface treatments not specified by the equip-
ment manufacturer may result in performance deterip-
ration and damage to the absorption chiller.

Solution Analysis —  Laboratory analysis of a solution
sample gives an indication of change in solution alkalinity
and depletion of inhibitor and may indicate the degree of
chiller leak tightness.

Have the solution analyzed regularly. The frequency de-
pends on the type of inhibitor in your chiller (chromate or
molybdate). Check with your Carrier service representative
for a suggested schedule. In addition, have the solution ana-
lyzed if there is an indication of a noncondensable problem.
Take the sample from the solution pump service valve while
the chiller is running (see Solution or Refrigerant Sampling
section, page 81). The sample concentration should be be-
tween 58% and 62% by weight for best results.

Solution analysis should be done by an approved lab-
oratory. The analysis interpretation and the adjustment rec-
ommendations should be made by a trained absorption
specialist.

Solution adjustment procedures are not the same for chro-
mate and molybdate solution inhibitors. Call your Carrier
service representative for instructions on how to make this
adjustment.

FLEXIBLE HOSE
(WATER FILLED)

CONTAINER

PUMP
SERVICE VALVE

HOSE ADAPTER FITTING

Fig. 50 — Adding or Removing Fluid
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Adding Octyl Alcohol —  Octyl alcohol may be re-
quired when the leaving chilled water temperature starts to
rise above the design temperature without alteration of the
control set point. Since the rise in temperature can also be
caused by fouled tubes or other problems, use the following
procedure to determine whether a lack of octyl alcohol is the
cause.

1. Remove a sample of solution from the solution pump serv-
ice valve (see Solution or Refrigerant Sampling section,
page 81). If the solution has no odor of alcohol (very pun-
gent), add abou¥- gal. (2 L) of octyl alcohol.

The addition of octyl alcohol also may be required after
the chiller has been evacuated or after an extended period
of operation.

A CAUTION

Use only specified octyl alcohol. Other types of dl-
cohol have a detrimental effect on chiller perfof-
mance. Use Carrier Part No. 16B4-1551.

2. Fill a length of flexible tubing with water and connect
one end to the solution pump service valve (see
Fig. 50). Insert the other end in a container of octyl al-
cohol. Stop the chiller. Then open the service valve to
allow alcohol to be drawn into the chilleClose the valve
before drawing air into the hosé&estart the chiller.

Removing Lithium Bromide from Refrigerant —
During normal operation, some lithium bromide may be car-
ried over into the refrigerant. Lithium bromide in the refrig-
erant is automatically transferred back to the absorber by the
Cycle-Guard™ valve when it is needed. The refrigerant flows
through the Cycle-Guard valve into the solution circuit, and
separation is made in the generator in the normal manner.
Lithium bromide recovery can also be initiated by placing
the Cycle-Guard switch in the manual position while the chiller
is running and the capacity control valve is open. When the
refrigerant specific gravity drops below 1.02, return the Cycle-
Guard switch to AUTO. to close the Cycle-Guard valve.

_|><]_

ISOLATION
VALVE
VAGUUM SAMPLE
PUMP CONTAINER

SERVICE
VALVE

DRAIN

REFRIGERANT
PUMP

Fig. 51 — Refrigerant Sampling Technique



Refrigerant Charge Adjustment—  Check the evapo-
rator refrigerant (water) charge after every 6 months of op-
eration. An increase in the amount of water in the chiller
indicates tube leakage. Furthermore, the correct refrigerant
charge must be maintained for accurate operation of the Cycle-
Guard™ system.

For charge adjustment, refer to the Initial Start-Up, Final
Refrigerant Charge Adjustment section, page 62.

Low Temperature Cutout Adjustment—  This chiller
safety serves to prevent freeze-up damage to the evaporator
tubes. Check the cutout periodically to confirm that it trips
at the selected setting. See Iltem TA1 on Fig. 4 and the figure
of the leaving chilled water cut-out switch that accompanies
Table 5. Also refer to the sensor locations in Fig. 52.

NOTE: If the cutout sensor has been exposed to tempera-
tures above 120 F (49 C), the control must be recalibrated.
See the figure below Table 4, page 34.

1. Remove the control sensing element from its well in the
chilled water pipe. Immerse the element in a container of
cool water. Slowly stir crushed ice into the water so that
the temperature goes down at a rate not exceeding 1° F
(0.5° C) per minute.

2. Observe the cutout temperature. It should be 9° F (5° C)
below the design leaving chilled water temperature or a
minimum of 36 F (2 C)If the control fails to cut out by
36 F(2 C), stop the chiller immediately and replace the
switch with a new calibration switch.

3. When the control cuts out, the chiller shuts down imme-
diately without going through the dilution cycle. The con-
trol cuts in when the sensing element warms up 7.2° F
(4° C).

If necessary, reset the cutout adjustment screw (Table 5)
and recalibrate. Restart the chiller by pressing the

RESET]| softkey and then the LOCAlLor [ CCN] soft-
key. Replace the sensing elements in their wells.

Cycle-Guard System Operation —  To check the
Cycle-Guard operation, place the Cycle-Guard switch in the
manual position. The Cycle-Guard transfer valve energizes.
The flow of refrigerant will cause the transfer line between
the valve and the solution pump inlet to feel cold to the touch.
This line should not feel cold when the transfer valve is closed
(not energized). If the line is cold when the valve is deen-
ergized, the valve is leaking and must be repaired. Return
the Cycle-Guard switch to the AUTO. position.

During normal operation, the PC6400 controller controls
the Cycle-Guard valve. The controller senses the strong so-
lution concentration.

A Cycle-Guard system malfunction makes the chiller sus-
ceptible to solution crystallization. See the Troubleshooting
Guide, pages 92-110 (Additional Problems/Symptoms and
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Their Probable Causes and Remedies, “Solution Crystalli-
zation During Operation”). Also, refer to the section,
Normal Run Mode, page 71.

Internal Service — To prevent corrosion from air in-
side the chiller, break the vacuum by introducing nitrogen
whenever the chiller is opened for maintenance or repair.

While the chiller is open, it is good practice to minimize
the amount of air entering it by continuously feeding nitro-
gen into the chiller at approximately 1 psig (7 kPa) pressure.

Perform service work promptly and efficiently and close
the chiller as soon as possible. Do not rely on the inhibitor
for corrosion protection unless all lithium bromide and re-
frigerant have been removed and the chiller has been com-
pletely flooded with a lithium inhibitor-water solution prior
to chiller opening.

Leak test the chiller thoroughly after the chiller has been
closed up.

A WARNING
When flamecutting or welding on an absorption chillar,

some noxious fumes may be produced. Ventilate the
thoroughly to avoid breathing concentrated fumes.

rea

A WARNING

Never cut into the purge chamber to remove any hy-
drogen gas that might be present in the chamber unless
the purge has been exhausted. Hydrogen can form an
explosive mixture in the air.

Service Valve Diaphragm Replacement —
place valve diaphragms:

1. Break the chiller vacuum by introducing nitrogen. Solu-
tion and refrigerant can be transferred to opposite sumps
within the chiller or removed from the chiller. If they are
removed from the chiller, store them in clean containers
for recharging.

2. Remove and replace old valve diaphragms. Clean the mat-
ing surfaces before replacing the valves and diaphragms.
Torque the valve bolts to approximately 3 Ib-ft
(0.4 kg-m).

3. Testall affected connections for leakage (see Chiller Leak
Test section, page 80).

4. Re-evacuate the chiller after servicing (see Chiller Evacu-
ation section, page 81).

5. Replace solution and refrigerant in the chiller (the same
guantity that was removed).

Tore-
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Vapor Condensate Temperature Thermistor 8 — G1 High Temperature Switch
Strong LiBr Leaving High-Temperature Heat Exchanger 9 — Weak LiBr Leaving Level Control Device (LCD) Box
(HX1) Thermistor Thermistor
Strong LiBr Leaving Low-Stage Generator (G2) Thermistor 10 — Weak LiBr Leaving Absorber Thermistor
G2 LiBr Overflow Pipe Thermistor 11 — Solution Pump No. 1 Discharge Thermistor
Strong LiBr Leaving Low-Temperature Heat Exchanger 12 — Solution Pump High Temperature Internal Thermistor
(HX2) Thermistor 13 — Weak LiBr Leaving HX2 Thermistor
Recirculated LiBr at Absorber Spray Thermistor 14 — Strong LiBr Leaving G1 Thermistor
High-Stage Generator (G1) High Level Probe 15 — Weak LiBr Leaving HX1 Thermistor

Fig. 52 — Typical 16JT PIC Sensor Locations
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SMALL FRAME 16JT
(16JT810 to 16JT880)

LARGE FRAME 16JT
(16JT080 to 16JT150,
16JTO80L to 16JT150L)

LEGEND

Condensate Temperature from G2 Thermistor

G1 Internal Pressure Transducer

G1 High Pressure Switch

Refrigerant Temperature Thermistor

Refrigerant Level Sensor (Analog Switch)

Refrigerant Dilution Switch

Low Refrigerant Level Switch

High Refrigerant Level Switch

Refrigerant Pump High Temperature Internal Thermistor

Fig. 52 — Typical 16JT PIC Sensor Locations (cont)
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3-PASS EVAPORATOR ARRANGEMENT
(STANDARD ON MODELS 16JT816 TO 16JT828)

3-PASS ABSORBER/1-PASS

O e W: ’ !
N = é
i - v;;f \
Al =
1 el
il |
w 2- AND 4-PASS EVAPORATOR ARRANGEMENT

(STANDARD ON MODELS 16JT810 TO 16JT814, 4-PASS;
16JT832 TO 16JT150L, 2-PASS)

CONDENSER ARRANGEMENT 4-PASS ABSORBER/2-PASS
CONDENSER ARRANGEMENT
2-PASS ABSORBER/1-PASS CONDENSER (STANDARD ON MODELS 16JT810
ARRANGEMENT (STANDARD ON MODELS TO 16JT814)
16JT832 TO 16JT150L)
= |
|
! ] |
28 J i
VIEW C-C
25 — Low Chilled Water Temperature Switch
26 — Leaving Chilled Water Temperature Thermistor
27 — Entering Chilled Water Temperature Thermistor
28 — Cooling Water Leaving Condenser Thermistor
29 — Cooling Water Leaving Absorber Thermistor
30 — Cooling Water Entering Absorber Thermistor

Fig. 52 — Typical 16JT PIC Sensor Locations (cont)
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Hermetic Pump Inspection —  The pumps used on
Carrier absorption chillers are hermetic and do not require
seals. Pump motors are cooled by the fluids being pumped.

A CAUTION

Never run a hermetic pump motor dry. Even momen-
tary operation without the chiller filled with liquid will
damage bearings and overheat the motor. Use only|the
current value specified in the control circuit diagram when
setting the pump starter overloads.

The pumps are a stamped design and fall into one of 3
frame sizes and 5 horsepower ranges:
« ¥ HP, Frame 8. See Fig. 53.
« 3 and 5 HP, Frame P66K/R. See Fig. 54.
* 6 and #2 HP, Frame P215M. See Fig. 55.

Disassemble, inspect, and reassemble the pumps as
follows.

DISASSEMBLY — Items i () refer to Fig. 53-55.

A WARNING

Disconnect all primary power to the pumps; lock and
tag all disconnect switches.

1. Break the chiller vacuum with dry nitrogen if not al-
ready done.

2. Remove the solution and refrigerant from the chiller. Store
the solution in clean containers until ready to recharge
the chiller.

3. Disconnect the motor power leads at the stator junction
box (Item 23). Mark the leads to ensure proper
reassembly.

4. Remove cap screws (Fig. 53-55, Item 5).

NOTE: Use blocking to support the weight of the motor sta-
tor (Item 19) when removing bolts.

5. Pull the motor stator and adapter flange (Item 17) straight
back from the pump casing. If the flange is frozen to the
casing by paint, gently pry between the adapter flange
and the pump discharge pipe (Item 6) to break the paint
seal.

6. Remove and discard the gasket (Fig. 54, ltem 16) or O-ring
(Fig. 53 and 55, Item 16).

7. Remove the impeller (Item 8) by straightening the lock-
ing tabs on the impeller locking washer (Item 10). Keep
the impeller from rotating while removing the impeller
locking bolt (Item 11). Remove the impeller key (Item
12). Remove the motor side wearing ring (Item 13).

8. Remove the stud nuts (Item 14). Tap and slightly twist
the motor wearing ring housing (Item 15). Loosen and
remove the housing.

9. Slide out the rotor (Item 3) to avoid damage to the stator

can (Item 1), rotor liner (Item 2), and motor end bearing

(Item 21).

Remove the motor end bearing and the motor end bear-

ing spring (Item 20).

INSPECTION

1. Check for front end and motor end bearing (Items 18 and
21) wear by measuring the depth from the large end of

the cone to the start of the cone as indicated in Fig. 56.
If wear exceeds 3/16 in. (5 mm), replace the bearing.

10.
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2. Check the recirculation passages (Item 4). Clean if
necessary.

3. Examine the impeller, stator can, rotor liner, casing wear-
ing ring (Item 9), and motor wearing ring (Item 13) for
wear. Clean or replace during reassembly if necessary.

NOTE: The original wearing rings (Items 9 and 13) are held
in place with Loctite™ adhesive. If it becomes necessary to
replace them, break the old ring with a chisel.

4. Check the bearing spring (Item 20) for free movement
within the bearing housing.

REASSEMBLY — Refer to Fig. 53-55.

1. Clean all parts.

2. Install the bearing spring in the motor end bearing hous-
ing (Item 22).

3. Insert the motor end bearing in the motor end housing.
The fit should be free, sliding without excessive radial
play.

4. Guide the rotor into position carefully to avoid damage
to the rotor liner, stator can, and motor end bearing.

5. Install the front end bearing (Item 18) in the wearing
ring housing (Iltem 15).

6. Install the bearing and wearing ring housing onto the
adapter flange (Item 17). Tighten the stud nuts.

7. Replace both wearing rings (Items 9 and 13), if neces-
sary. Before replacing them, thoroughly clean the sur-
face of the wearing ring housings. Use hand pressure to
position the new rings. Do not use Loctite adhesive.

8. Install the impeller with the impeller key, lock washer,
and locking bolt. Bend the washer tabs over the flats of
the locking bolt heads.

9. Install a new 1/32-in. (0.8 mm) thick EPR (Ethylene Pro-

pylene Rubber) gasket (Fig. 54, Iltem 16) on the 3 or

5 HP, Frame P66K/R motor. For tie HP, Frame 8 mo-

tor (Fig. 53) and the 6 or% HP, Frame P215M motor

(Fig. 55), install a new O-ring (Item 16).

Be sure the casing wearing ring (Item 9) is in place.

Slide the motor stator housing and adapter flange as-
sembly into the pump casing. Use blocking to support
the motor stator. Oil, install, and tighten bolts and wash-
ers to approximately 18 Ib-ft (2.4 kg-m) torque. Re-
move the blocking.

COMPLETION

1. Leak test the affected joints to be sure that all pump con-
nections are tight. See Chiller Leak Test, page 80.

2. Evacuate the chiller. See Chiller Evacuation, page 81.

3. Recharge the chiller with the same amount of solution
and refrigerant as removed. See Charge the Chiller with
Solution and Refrigerant, page 58.

4. Reconnect the motor power leads to the proper motor wires
and replace the stator junction box.

5. Resupply power to the pump.
6. Record the inspection date and results in your chiller log.

10.
11.

Solution Decrystallization —  Crystallization (solid-

ifcation) occurs when the strong solution concentration and
temperature cross over to the right of the crystallation line
on the equilibrium diagram (Fig. 6, 7, and 41). It should not
occur if the chiller controls are correctly adjusted and the
chiller is properly operated. Refer to the Troubleshooting Guide,
beginning on page 92, for probable causes and remedies.
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1 — Stator Can 13 — Motor Side Wearing Ring
2 — Rotor Liner 14 — Stud Nuts
3 — Rotor Core 15 — Motor Wearing Ring Housing
4 — Recirculation Passage 16 — O-Ring
5 — Cap Screw 17 — Adapter Flange
6 — Pump Discharge Pipe 18 — Front End Bearing
7 — Pump Casing 19 — Stator
8 — Impeller 20 — Motor End Bearing Spring
9 — Casing Wearing Ring 21 — Motor End Bearing
10 — Impeller Locking Washer 22 — Motor End Bearing Housing
11 — Impeller Locking Bolt 23 — Stator Junction Box
12 — Impeller Key

NOTE: See assembly and reassembly procedures for item
references.

Fig. 53 — Hermetic Pump ( ¥2 HP, Frame 8)
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NOTE: See disassembly and reassembly procedures for

Stator Can

Rotor Liner

Rotor Core
Recirculation Passage
Cap Screw

Pump Discharge Pipe
Pump Casing

Impeller

Casing Wearing Ring
Impeller Locking Washer
Impeller Locking Bolt
Impeller Key

item references.

LEGEND

17 16/

Motor Side Wearing Ring
Stud Nuts

Motor Wearing Ring Housing
Casing Gasket

Adapter Flange

Front End Bearing

Stator

Motor End Bearing Spring
Motor End Bearing

Motor End Bearing Housing
Stator Junction Box

Fig. 54 — Hermetic Pump (3 and 5 HP, Frame P66K/R)
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LEGEND
1 — Stator Can 13 — Motor Side Wearing Ring
2 — Rotor Liner 14 — Stud Nuts
3 — Rotor Core 15 — Motor Wearing Ring Housing
4 — Recirculation Passage 16 — O-Ring
5 — Cap Screw 17 — Adapter Flange
6 — Pump Discharge Pipe 18 — Front End Bearing
7 — Pump Casing 19 — Stator
8 — Impeller 20 — Motor End Bearing Spring
9 — Casing Wearing Ring 21 — Motor End Bearing
10 — Impeller Locking Washer 22 — Motor End Bearing Housing
11 — Impeller Locking Bolt 23 — Stator Junction Box
12 — Impeller Key

NOTE: See assembly and reassembly procedures for item
references.

Fig. 55 — Hermetic Pump (6 and 7 %2 HP, Frame P215M)
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Fig. 56 — Check Front End and Motor End Bearing Wear
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DECRYSTALLIZATION USING THE PIC CONTROLS —

If crystallization occurs, it generally takes place in the shell
side of the low-temperature heat exchanger and blocks the
flow of strong solution from the generators. The strong so-
lution then overflows into a pipe that returns it directly to the
absorber sump. The solution pump(s) then returns the hot
solution through the heat exchanger tubes, automatically heat-
ing and decrystallizing the shell side. The PIC controls in-
dicate an alarm condition if the temperature of the G2 (low-
stage generator) overflow pipe exceeds the valu&af
OVERFLOW ALARM. G2 OVERFLOW ALARIsN be ad-
justed by accessing the SERVICEL screen on the LID. Ad-

just the alarm temperature by pressing [the INCREAG
DECREASH softkey until the desired temperature is reached.

Then press the ENTERsoftkey to record your change.

Before the chiller can be put in DESOLID mode, it must
be OFF. After the chiller is OFF, set tHeESOLIDIFICA-
TION TIMERas follows.

1. Access the SERVICE1 screen.

2. Scroll to DESOLIDIFICATION TIME and press the
softkey.

3. Pressthp INCREASHr| DECREASH softkey until the
required time is reached.

e ENTERsoftkey to record your selected time.

4. Press the

NOTE: The usual time to completely desolidify is 4 hours or
240 minutes, which is also the maximum time configurable
from the SERVICEL1 screen.

Now, the chiller can be put in DESOLID mode, as
follows.

1. Access the PUMPSTAT screen on the LID. Scroll to
DESOLIDIFICATION MODEthen, press the following

softkeys: SELECT, [ENABLE], and[ ENTER

2. Scroll to SOLUTION AND SPRAYthen,
[SELECT], [ON], and| ENTER softkeys.

3. Scroll to REFRIGERANT PUMP Then, press the
[SELECT], [ON], and[ ENTER softkeys.

4. Scroll toCYCLE GUARD AUTO/MANUA&Nd press the
[MANUAL | and[ ENTER softkeys.

5. Press th_EXIJsoftkey. Access the MAINSTAT screen.
Scroll to TARGET CAPACITY VALVEand press

the | SELECT softkey. Press the INCREASEor
DECREASEH softkey to adjust to a value that will open
the capacity valve and add heat. Presq the ENJHBR-

key when the desired value is shown on the LID.

At this point the chiller is in manual control. Monitor the

solution temperature to maintain 140 F (60 C). The re-
frigeration pump and Cycle-Guard™ valve will pump

the refrigerant into the solution to dilute it to aid in

desolidification.

press

A WARNING

When the chiller is in desolidification mode, the op-
erator has sole control over heat input to the chiller.
The operator must attend the chiller and monitor it
continuously during this time.

When heating the chiller in this manner, remove the low-
temperature cutout (LTCO) sensing bulbs from their wells
and insulate them to prevent overheating. When the chiller
temperatures return to normal, recalibrate the LTCO (see
Low Temperature Cutout Adjustment, page 83).
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When the DESOLID mode has ended, release the target
capacity valve as follows.

1. Access the STATUS screen on the LID.
2. Scroll to TARGET CAPACITY VALVEhen, press the
[SELECT] and| RELEASE softkeys.

3. Pressth softkey to return to the STATUS screen.

4. Scroll theSOLUTION AND SPRAY PUMP#8\en press
the[ SELECT and| RELEASE softkeys.

5. Scroll to REFRIFERANT PUMP then, press the
[SELECT] and| RELEASEH softkeys.

6. Scroll toCYCLE GUARD AUTO/MANUAlLthen, press
the[ SELECT and| RELEASE softkeys.

SEVERE CRYSTALLIZATION — If crystallization (solid-
ifcation) results from a long, unscheduled shutdown (such
as from a power failure) without proper dilution, the solu-
tion pump(s) may become bound and fail to rotate. This causes
the overloads to trip out. In such a case, the chiller is se-
verely crystallized and the solution pump will not start.

If the chiller is severely crystallized and the solution pump
will not start, add heat to the outside of the solution pump
as follows.

1. Heat the solution pump casing and adjacent lines with
steam.

A CAUTION

Under no circumstances apply heat directly to pump
motor or controls when warming the casing. Do npt
apply direct heat to any flange connections; high tem-
perature can deteriorate the gasket material.

2. Since rotation of a hermetic pump cannot be viewed di-
rectly, check the solution pump rotation by installing a
compound gage on the pump service valve and reading
the discharge pressure. Reset the pump overloads in the
control panel if they are tripped.

If the pump is rotating normally, the gage will show a
reading above atmospheric pressure. If the pump casing
and discharge line are completely blocked, the gage will
show zero atmospheric pressure. If the pump interior is
only partially blocked, a deep vacuum will indicate that
the pump is not rotating.

3. Continue heating the casing until the gage pressure shows
above atmospheric pressure with pump overloads reset.
Do not reset pump overloads more than once in any 7-minute
period.

If the heat exchanger is also blocked, the decrystalliza-
tion process will begin as soon as the solution pump starts
rotating and the adjacent weak solution lines have de-
crystallized. If the heat exchanger or adjacent piping does
not decrystallize automatically, heat the blocked area ex-
ternally with steam or a soft torch flame. Crystallization
in purge piping can be broken up by applying heat in the
same manner.

4. If the strong solution line from heat exchanger to ab-
sorber spray nozzles is blocked, operate the chiller in
DESOLID mode.

A WARNING

When the chiller is in DESOLID mode, all alarmg
and safeties may not protect the chiller. The opefa-
tor must attend to the chiller and monitor the sol
tion leaving absorber temperature (which must rjot
exceed 140 F [60 C]) to avoid overheating the chiller.




When desolidification is complete, release manual control

of the target capacity valve by pressing the MENU
[STATUS], and| MAINSTAT] softkeys. HighlightTAR-

GET CAPACITY VALVEand press thg RELEASE
softkey.

At this point, the operator must set tBESOLIDIFICA-
TION TIMERfrom the LID and initiate a normal DES-

OLID mode. To set th®©ESOLIDIFICATION TIME ac-

cess the SERVICE1 screen. Use the INCREASHEd
DECREASH softkeys to adjust the value.

To put the chiller in DESOLID mode, press the
[MENU] and[ STATUS softkeys; select the PUMPSTAT
screen, highlighDESOLIDIFICATION MODEand press
the[ ENABLE] softkey. Set the Cycle-Guard™ control to
MANUAL to dilute the solution: press thé MEN}
[STATUS|, and [ MAINSTAT] softkeys. HighlightAC-

TUAL CAPACITY VALVEand press th¢ INCREASE
softkey.

The entire unit will pick up heat and the crystallization
will dissolve. To avoid overheating the solution pump mo-
tor, do not heat the solution leaving the absorber above
140 F (60 C). If severe crystallization is present, it may
take 4 to 6 hours to fully decrystallize.

When heating the chiller in this manner, remove the low-

temperature cutout (LTCO) sensing bulbs from their wells

and insulate them to prevent overheating. When the chiller
temperatures return to normal, recalibrate the LTCO (see
Low-Temperature Cutout Adjustment, page 83).

Condensing Water Tube Scale — Condensing wa-

ter tube scale is indicated if the temperature difference be-
tween the condensing water leaving the condenser and the
refrigerant condensate from the condenser is greater than the
normal 4 to 7° F (2 to 4° C) difference at full load (capacity
control valve fully open). Scale reduces heat transfer, in-
creases steam consumption, and limits chiller capacity. Scale
can also cause serious corrosion damage to the tubes.

Soft scale can be removed from tubes with cleaning brushes,
specially designed to avoid scraping or scratching the tube
walls. The brushes are available through your Carrier rep-
resentativeDo not use wire brushes.

A CAUTION

Hard scale may require chemical treatment for its pfe-
vention or removal. Consult a water treatment specia
for proper treatment.

Water Treatment — Untreated or improperly treated wa-
ter may result in corrosion, scaling, erosion, or algae. The
services of a qualified water treatment specialist should be
obtained to develop and monitor a treatment program.

A CAUTION

Water must be within design flow limits, clean, and treated
to ensure proper chiller performance and reduce the po-
tential of tubing damage due to corrosion, scaling, [or
erosion. Carrier assumes no responsibility for chiller dam-
age resulting from untreated or improperly treated
water.
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Ordering Replacement Chiller Parts —  When or-
dering Carrier-specified parts, the following information must
accompany an order.

« chiller model and serial numbers
e name, quantity, and part number of part required
« delivery address and method of shipment.

TROUBLESHOOTING GUIDE

Overview — The PIC has many features to help the op-
erator and technician troubleshoot a 16JT chiller.

* The LID display shows the chiller’s actual operating con-
ditions and can be viewed while the chiller is running.

» The default LID screen freezes when an alarm occurs. The
freeze enables the operator to view the chiller conditions
at the time of the alarm. The STATUS screens show cur-
rent information. Once all alarms have been cleared (by

correcting the problems and pressing fhe REB&it-
key), the default LID screen returns to normal operation.

* The CONTROL ALGORITHM STATUS screens (COOL-
ING, APPROCH, OVERRIDE, and CONCENTR) dis-
play information that helps to diagnose problems with chilled
water control, chilled water temperature control overrides,
and component performance.

» The control test feature facilitates the proper operation and
test of temperature sensors, pressure transducers, the ca-
pacity valve, water pumps, tower control, and other on/off
outputs.

« Other SERVICE screens can access configured items such
as chilled water resets, override set points, approaches, ab-
sorber loss, cycle concentrations, etc. If an operating fault
is detected, an alarm message is generated and displayed
on the LID default screen. Amore detailed message, along
with a diagnostic message, is stored in the ALARM HIS-
TORY table.

Checking the LID Display Messages —  The first
area to check if a problem occurs with the 16JT chiller is the
LID display screen. If the alarm light is flashing, check the
primary and secondary message line on the LID default screen
(Fig. 14). These messages indicate where the fault is occur-
ring. The ALARM HISTORY table, accessible from the LID
SERVICE menu, also carries an alarm message to further
expand on the alarm. For a complete list of possible alarm
messages, see Table 11. For a list of additional problems and
symptoms and their probable causes and remedies, see
Table 12.

If the alarm light starts to flash while accessing a menu
screen, press the EX|Foftkey to return to the default LID

screen to read the alarm message. The chiller will not run
while an alarm condition exists unless the alarm is caused
by an unauthorized start or a failure to shut down.

Checking Temperature Sensors —  All tempera-

ture sensors are thermistor-type sensors; that is, the resis-
tance of the sensor varies with its temperature. All sensors
have the same resistance characteristics. Determine sensor
temperature by measuring voltage drop if the controls are
powered on. There are 2 ranges of thermistors, 5K ohm and
100K ohm. They are distinguished from each other by part
number and a color band on the 100K ohm thermistor. Com-
pare the readings to the values listed in Tables 13A-14B.

RESISTANCE CHECK — Turn off the control power and
disconnect the terminal plug of the sensor in question from
the module. Measure the sensor resistance between recep-
tacles designated by the wiring diagram with a digital ohm-
meter. The resistance and corresponding temperature are listed
in Tables 13A-14B. Check the resistance of both wires to
ground. This resistance should be infinite.



Table 11 — LID Primary and Secondary Messages and Custom Alarm/Alert Messages
with Troubleshooting Guides

LEGEND FOR TABLE 11 (A-N)

ABS — Absorber

ABSORB — Absorber

CCN — Carrier Comfort Network
CHW — Chilled Water

COND — Condenser

ECW — Entering Chilled Water
ENT — Entering

G1 — High-Stage Generator
G2 — Low-Stage Generator
HITEMP — High Temperature
HX1 —

High-Temperature Heat Exchanger

A. SHUTDOWN WITH ON/OFF/RESET-OFF

HX2 — Low-Temperature Heat Exchanger
LCD — Level Control Device
LIBR — Lithium Bromide

LID — Local Interface Device
LVG — Leaving

OVERLD — Overload

PIC — Product Integrated Control
PRESS — Pressure

RECIRC — Recirculated

REF — Refrigerant

SOL — Solution

PRIMARY MESSAGE

SECONDARY MESSAGE

PROBABLE CAUSE/REMEDY

MANUALLY STOPPED

PRESS CCN OR LOCAL TO START

PIC in OFF mode; press the or [LOCAL | softkey to

start unit.

SHUTDOWN IN PROGRESS

DILUTION CYCLE.
COMPLETE IN XX.X MIN.

This is a 15-minute cycle run to dilute the solution to pre-
vent crystallization after shutdown.

DILUTION CYCLE SHUTDOWN

COMPLETE IN XX.X MIN.

Possible power outage. Chiller solution is too strong
at last shutdown. If this is a safety shutdown, a dilution
cycle will be initiated.

B. TIMING OUT OR TIMED OUT

PRIMARY MESSAGE

SECONDARY MESSAGE

PROBABLE CAUSE/REMEDY

READY TO START

UNOCCUPIED MODE

Time schedule for PIC is unoccupied. Chillers will start only
when occupied.

READY TO START

REMOTE CONTACTS OPEN

Remote contacts have stopped the chiller. Close contacts to
start.

READY TO START

STOP COMMAND IN EFFECT

CHILLER START/STOP on MAINSTAT screen manually
forced to stop. Release value to start.

C. IN RECYCLE SHUTDOWN

PRIMARY MESSAGE

SECONDARY MESSAGE

PROBABLE CAUSE/REMEDY

RECYCLE RESTART PENDING

OCCUPIED MODE

Unit in RECYCLE mode, chilled water temperature is not
high enough to start.

RECYCLE RESTART PENDING

REMOTE CONTACTS CLOSED

Unit in RECYCLE mode, chilled water temperature is not
high enough to start.

RECYCLE RESTART PENDING

START COMMAND IN EFFECT

CHILLER START/STOP on MAINSTAT screen manually
forced to start: chilled water temperature is not high enough
to start.
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Table 11 — LID Primary and Secondary Messages and Custom Alarm/Alert Messages
with Troubleshooting Guides (cont)

D. PRESTART FAILURES

PRIMARY MESSAGE

SECONDARY MESSAGE

ALARM MESSAGE/PRIMARY CAUSE

ADDITIONAL CAUSE/REMEDY

PRESTART ALERT G1 LEAVING SOL HIGH TEMP | Strong LiBr Leaving G1 exceeded the Check capacity valve and linkage.
value of (LIMIT)* G1 HITEMP (VALUE)*. | Fill out chiller log and look for abnormal
temperatures; check absorber loss.
PRESTART ALERT LOW REFRIGERANT TEMP Refrigerant Temp. exceeded the value of | Check chilled water pump. Check
(LIMIT)* EVAP_REF (VALUE)*. solution concentrations and weak
solution saturation temperature.
Log current chiller readings and investi-
gate abnormal readings. Check absorber
loss.
PRESTART ALERT HIGH G1 INTERNAL PRESS G1 Internal Pressure exceeded the value | Check for a leak. Check G1 temperature.
of (LIMIT)* G1 PRESS (VALUE)* Check capacity valve and linkage. Check
for solidification in strong solution piping.
Log current chiller readings and
investigate abnormal readings. Check
absorber loss.
PRESTART ALERT WEAK LIBR LEAVING ABSORB | Weak LiBr Leaving Absorber tempera- | Log current chiller readings and investi-
ture exceeded the value of (LIMIT)* of gate abnormal readings, especially water
ABS_SOL (VALUE)*. flow in the absorber. Brush absorber tubes.
PRESTART ALERT LOW LEVEL SWITCH Refrigerant Low Level switch open. Check Cycle-Guard™ operation. Check

low level switch. Run chiller manually

to generate refrigerant. Log current chiller
readings and investigate abnormal
readings. Check absorber loss.

*(LIMIT) is shown on the LID as the temperature, pressure, voltage, etc., set point predefined or selected by the operator as an override, alert, or
alarm condition. (VALUE) is the actual temperature, pressure, voltage, etc., at which the control is tripped.

E. NORMAL OR AUTO. RESTART

PRIMARY MESSAGE

SECONDARY MESSAGE

PROBABLE CAUSE / REMEDY

STARTUP IN PROGRESS

OCCUPIED MODE

Chiller starting. Time schedule for PIC is occupied.

STARTUP IN PROGRESS

REMOTE CONTACTS CLOSED

Chiller starting. Remote contacts are closed.

STARTUP IN PROGRESS

START COMMAND IN EFFECT

Chiller starting. CHILLER START/STOP on MAINSTAT
manually forced to start. Release value to stop.

STARTUP IN PROGRESS

SOLUTION WARM-UP

Chiller starting. Chiller is warming up.

F. START-UP FAILURES

PRIMARY MESSAGE

SECONDARY MESSAGE

ALARM HISTORY MESSAGE/
PRIMARY CAUSE

ADDITIONAL CAUSE/REMEDY

FAILURE TO START

LOW CHILLED
WATER FLOW

Startup: CHWFLOW Water Flow Fault:
Check Chilled Water Flow

Verify chilled water flow. Make sure cool-
ing water pump is operating properly. Check
wiring to the flow switch. Use control test
to check for proper switch operation. Set
up WATER FLOW VERIFY TIME.

FAILURE TO START

LOW COOLING
WATER FLOW

Startup: COOLFLOW Water Flow Fault:
Check Cooling Water Flow

Same as above except for the cooling wa-
ter pump.

PROTECTIVE LIMIT

SOLUTION PUMP 1
PRESSURE

SOLPRS1 (VALUE)* exceeded limit
of (LIMIT)*,
Solution Pump 1 Pressure.

The solution pump 1 pressure is greater
than 20 psia (138 kPa) with the pumps
deenergized. The chiller may have a leak
or is warm from a previous run period.

PROTECTIVE LIMIT

SOLUTION PUMP 2
PRESSURE

SOLPRS2 (VALUE)* exceeded limit
of (LIMIT)*.
Solution Pump 2 Pressure.

The solution pump 2 pressure is greater
than 20 psia (138 kPa) with the pumps
deenergized. The chiller may have a leak
or is warm from a previous run period.

PROTECTIVE LIMIT

SOLUTION PUMP 1
PRESSURE

SOLPRS1 (VALUE)* exceeded limit
of (LIMIT)*,
Solution Pump 1 Pressure.

The solution pump 1 pressure is less than
25 psia (172 kPa) with the pumps ener-
gized for the WATER FLOW VERIFY TIME.
The chiller may have a leak or is warm
from a previous run period.

PROTECTIVE LIMIT

SOLUTION PUMP 2
PRESSURE

SOLPRS2 (VALUE)* exceeded limit
of (LIMIT)*.
Solution Pump 2 Pressure.

The solution pump 2 pressure is less than
25 psia (172 kPa) with the pumps ener-
gized for the WATER FLOW VERIFY TIME.
The chiller may have a leak or is warm
from a previous run period

*(LIMIT) is shown on the LID as the temperature, pressure, voltage, etc., set point predefined or selected by the operator as an override, alert, or
alarm condition. (VALUE) is the actual temperature, pressure, voltage, etc., at which the control is tripped.
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Table 11 — LID Primary and Secondary Messages and Custom Alarm/Alert Messages
with Troubleshooting Guides (cont)

G. WARM-UP FAILURES

PRIMARY MESSAGE

SECONDARY MESSAGE

ALARM HISTORY MESSAGE/
PRIMARY CAUSE

ADDITIONAL CAUSE / REMEDY

PROTECTIVE LIMIT

SLOW PULLDOWN:

Slow Pulldown At Startup:

15 minutes has elapsed since the refrig-

CHW_OUT Check for Absorber Loss erant pump has been energized, and the
or for Non-Condensables chilled water pulldown is less than or equal
to 0. The STARTUP PULLDOWN FAIL-
URE has to be enabled. Check absorber
loss and purge chiller.
PROTECTIVE LIMIT STRONG LIBR G1_SOL (VALUE)* exceeded 15 minutes has elapsed since the refrig-
LEAVING G1 limit of (LIMIT)*. Strong LiBr erant pump has been energized and the

Leaving G1.

strong LiBr leaving G1 is less than 158 F
(70 C). Check capacity valve.

*(LIMIT) is shown on the LID as the temperature, pressure, voltage, etc., set point predefined or selected by the operator as an override, alert, or
alarm condition. (VALUE) is the actual temperature, pressure, voltage, etc., at which the control is tripped.

H. EMERGENCY/LOSS

OF COMMUNICATIONS

PRIMARY MESSAGE | SECONDARY MESSAGE ALARM HISTORY MESSAGE/ ADDITIONAL CAUSE / REMEDY
PRIMARY CAUSE
MACHINE RUN DESOLIDIFICATION | Low Solution Temp After Power Loss; Stored values for points 9 and 14 com-
CRYSTALLIZATION Run Desolidification pared to current values indicate that the
solution in the chiller is very near or to the
right of the crystallization line.
I. NORMAL RUN

PRIMARY MESSAGE
RUNNING - RESET ACTIVE

RUNNING - RESET ACTIVE
RUNNING - RESET ACTIVE
RUNNING - TEMP CONTROL
RUNNING - TEMP CONTROL
RUNNING - TEMP CONTROL

SECONDARY MESSAGE
4-20 mA SIGNAL

REMOTE SENSOR CONTROL
CHW TEMP DIFFERENCE
LEAVING CHILLED WATER
ENTERING CHILLED WATER
TEMPERATURE RAMP LOADING

PROBABLE CAUSE / REMEDY
Reset program active based upon CONFIG table set-up

Reset program active based upon CONFIG table set-up.
Reset program active based upon CONFIG table set-up.
Default method of temperature control.

ECW control activated on CONFIG table.

Ramp loading is in effect. Use SERVICEL screen to modify.

DESOLID Mode is in effect. Use PUMPSTAT screen to
modify.

DESOLIDIFICATION MODE XX MIN. TIL COMPLETION

J. NORMAL RUN WITH OVERRIDES

PRIMARY MESSAGE

SECONDARY MESSAGE

ALARM HISTORY MESSAGE/
PRIMARY CAUSE

LIMIT

RUN CAPACITY LIMITED

G1 HIGH SATURATION TEMP

G1_SAT (VALUE)* exceeded limit of
(LIMIT*). G1 High Saturation Temp
Override.

See Capacity Overrides, Table 4
for correct operating condition.

RUN CAPACITY LIMITED

G1 HIGH SOLUTION TEMP

G1_SOL (VALUE)*, exceeded limit of
(LIMIT)*. G1 High Solution Temp
Override.

See Capacity Overrides, Table 4
for correct operating condition.

RUN CAPACITY LIMITED

LOW REFRIGERANT TEMP

EVAP_REF (VALUE)*, exceeded limit of
(LIMIT)*. Refrigerant Temp Override.

See Capacity Overrides, Table 4
for correct operating condition.

RUN CAPACITY LIMITED

MANUAL CAPACITY VALVE

CV_TRG Run Capacity limited: Manual
Capacity Valve Target.

See Capacity Overrides, Table 4
for correct operating condition.

RUN CAPACITY LIMITED

HIGH CONCENTRATION

CV_ACT Run Capacity Limited: High
LiBr Concentration.

See Capacity Overrides, Table 4
for correct operating condition.

RUN CAPACITY LIMITED

CYCLE GUARD OPERATION

Cycle-Guard™ Valve ON; Check chiller
for excess water/trim charge.

See Capacity Overrides, Table 4
for correct operating condition.

(LIMIT) is shown on the LID as the temperature, pressure, voltage, etc., set point predefined or selected by the operator as an override, alert, or
alarm condition. (VALUE) is the actual temperature, pressure, voltage, etc., at which the control is tripped.
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Table 11 — LID Primary and Secondary Messages and Custom Alarm/Alert Messages
with Troubleshooting Guides (cont)

K. OUT OF RANGE SENSORS

PRIMARY
MESSAGE

SECONDARY MESSAGE

ALARM HISTORY MESSAGE/
PRIMARY CAUSE

ADDITIONAL CAUSE / REMEDY

SENSOR FAULT

G1 INTERNAL PRESSURE

Sensor Fault:
Check G1 Internal Pressure

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

REFRIGERANT LEVEL SENSOR

Sensor Fault:
Check Refrigerant Level Sensor

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

ENTERING CHILLED WATER

Sensor Fault:
Check Entering Chilled Water

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

LEAVING CHILLED WATER

Sensor Fault:
Check Leaving Chilled Water

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

COOLING WATER ENT ABSORB

Sensor Fault:
Check Cooling Water Ent Absorb

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

COOLING WATER LVG ABSORB

Sensor Fault:
Check Cooling Water Lvg Absorb

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

COOLING WATER LVG COND

Sensor Fault:
Check Cooling Water Lvg Cond

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

WEAK LIBR LEAVING ABSORB

Sensor Fault:
Check Weak Libr Leaving Absorb

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

WEAK LIBR LVG LOW HX2

Sensor Fault:
Check Weak Libr Lvg Low HX2

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

STRONG LIBR LVG LOW HX2

Sensor Fault:
Check Strong Libr Lvg Low HX2

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

CONDENSATE TEMP FROM G2

Sensor Fault:
Check Condensate Temp From G2

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

RECIRC LIBR ENT SPRAYS

Sensor Fault:
Check Recirc LiBr Ent Sprays

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

REFRIGERANT TEMP

Sensor Fault:
Check Refrigerant Temp

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

VAPOR CONDENSATE TEMP

Sensor Fault:
Check Vapor Condensate Temp

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

G2 LIBR OVERFLOW PIPE

Sensor Fault:
Check G2 Libr Overflow Pipe

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

WEAK LIBR LVG HIGH HX1

Sensor Fault:
Check Weak Libr Lvg High HX1

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

STRONG LIBR LEAVING G1

Sensor Fault:
Check Strong Libr Leaving G1

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

STRONG LIBR LEAVING G2

Sensor Fault:
Check Strong Libr Leaving G2

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

STRONG LIBR LVG HIGH HX1

Sensor Fault:
Check Strong Libr Lvg High HX1

See sensor test procedure and check
sensors for proper operation and wiring.

SENSOR FAULT

WEAK LIBR LVG LCD BOX

Sensor Fault:
Check Weak Libr Lvg LCD Box

See sensor test procedure and check
sensors for proper operation and wiring.
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Table 11 — LID Primary and Secondary Messages and Custom Alarm/Alert Messages
with Troubleshooting Guides (cont)

L. PROTECTIVE LIMIT FAULTS

PRIMARY
MESSAGE

SECONDARY MESSAGE

ALARM HISTORY MESSAGE/
PRIMARY CAUSE

ADDITIONAL CAUSE/REMEDY

PROTECTIVE LIMIT

STRONG LIBR LEAVING G1

G1_SOL (VALUE)* exceeds limit of
(LIMIT)*, Strong LiBr Leaving G1.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

G1 HIGH SOLUTION LEVEL

G1HILEV G1 High Solution Level.
Check G1 Immersion Electrode.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

GENERATOR HITEMP/PRESS

GENHITP Generator Hi Temp/Press.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

LOW CHILLED WATER TEMP

LOWCHWT Low Chilled Water Temp.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

LOW CHILLED WATER FLOW

CHWFLOW Flow Fault:
Check Water Pump/Flow switch.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

LOW COOLING WATER FLOW

COOLFLOW Flow Fault:
Check Water Pump/Flow switch.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

REF PUMP OVERLD/HITEMP

RFPMPFLT Ref Pump Overld/Hi Temp.

Internal wait until pump cools off.

PROTECTIVE LIMIT

SOL PUMP OVERLD/HITEMP

SPMPFLT1 Sol Pumpl Overld/Hi Temp.

Internal wait until pump cools off.

PROTECTIVE LIMIT

SOL PUMP2 OVERLD/HITEMP

Protective Limit: SPMPFLT2 Sol Pump2
Overld/Hi Temp.

Internal wait until pump cools off.

PROTECTIVE LIMIT

SPARE SAFETY DEVICE

SPR_PL Spare Prot Limit Input.

Check local wiring.

PROTECTIVE LIMIT

SPRAY PUMP OVERLD/HITEMP

Protective Limit: SPRAYFLT Spray Pump
Overld/Hi Temp.

Internal wait until pump cools off.

PROTECTIVE LIMIT

LOW REFRIGERANT TEMP

Protective Limit: EVAP_REF (VALUE)*
exceeds limit of (LIMIT)*. Low Refriger-
ant Temp.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

LOW CHILLED WATER TEMP

Protective Limit: CWH_OUT (VALUE)* ex-
ceeds limit of (LIMIT)*. Leaving Chilled
Water.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

WEAK LIBR LEAVING ABSORB

Protective Limit: ABS_SOL (VALUE)* ex-
ceeds limit of (LIMIT)*. Weak LiBr Leav-
ing Absorb

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

G2 LIBR OVERFLOW PIPE

Protective Limit: G2OVFLOW (VALUE)* ex-
ceeds limit of (LIMIT)*. G2 LiBr Overflow
Pipe.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

TRANSDUCER VOLTAGE FAULT

Protective Limit: V_REF (VALUE)* ex-
ceeds limit of (LIMIT)*. Transducer Volt-
age Ref.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

TRANSDUCER VOLTAGE FAULT

Protective Limit: V_REF (VALUE)* ex-
ceeds limit of (LIMIT)*. Transducer Volt-
age Ref.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

G1 INTERNAL PRESSURE

Protective Limit: GIPRESS (VALUE)* ex-
ceeds limit of (LIMIT)*. G1 Internal Pres-
sure.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

CCN OVERRIDE STOP

CHIL_S_S CCN Override Stop While in
LOCAL Run Mode.

Check BS (Building Supervisor)
software.

PROTECTIVE LIMIT

SLOW PULLDOWN: CHW_OUT

Slow Pulldown At Startup: Check Ab-
sorber Loss/Non-Condensables.

Check log.

PROTECTIVE LIMIT

STRONG LIBR LEAVING G1

Protective Limit: G1_SOL (VALUE)* ex-
ceeds limit of (LIMIT)*. Strong LiBr Leav-
ing G1.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

HIGH CONCENTRATION FAULT

High LiBr Concentration Shutdown: Check
Capacity Valve Linkage/Closure.

Check log.

PROTECTIVE LIMIT

HIGH CONCENTRATION FAULT

High LiBr Concentration Shutdown: Check
Capacity Valve Linkage/Closure.

Check log.

PROTECTIVE LIMIT

SOLUTION PUMP 1 PRESSURE

SOLPRS1 (VALUE)* exceeds limit of
(LIMIT)*. Solution Pump 1 Pressure.

See sensor test procedure and
check sensors for proper
operation and wiring.

PROTECTIVE LIMIT

SOLUTION PUMP 2 PRESSURE

SOLPRS2 (VALUE)* exceed limit of
(LIMIT)*. Solution Pump 2 Pressure.

See sensor test procedure and
check sensors for proper
operation and wiring.

*(LIMIT) is shown on the LID as the temperature, pressure, voltage, etc., set point predefined or selected by the operator as an override, alert, or

alarm condition. (VALUE) is the actual temperature, pressure, voltage, etc., at which the control is tripped.

97



Table 11 — LID Primary and Secondary Messages and Custom Alarm/Alert Messages
with Troubleshooting Guides (cont)

M. MACHINE ALERTS

PRIMARY MESSAGE

SECONDARY MESSAGE

ALARM HISTORY MESSAGE/
PRIMARY CAUSE

ADDITIONAL CAUSE/
REMEDY

LOW TEMPERATURE ALERT

COOLING WATER ENT ABSORB

Cooling Water Ent Absorb.

ABS_IN (VALUE)* exceeded limit of (LIMIT)*.

Check LID plugs.

HIGH TEMPERATURE ALERT

COOLING WATER LVG ABSORB

(LIMIT)*,
Cooling Water Lvg Absorb.

ABS_OUT (VALUE)* exceeded limit of

Check LID plugs.

HIGH TEMPERATURE ALERT

COOLING WATER LVG COND

COND_OUT exceeded limit of (LIMIT)*.
Cooling Water Lvg Cond.

Check LID plugs.

NO MESSAGE

NO MESSAGE

Chiller Power Loss During Run Mode:
Check Voltage Supply.

Check LID plugs.

*(LIMIT) is shown on the LID as the temperature, pressure, voltage, etc., set point predefined or selected by the operator as an override, alert, or
alarm condition. (VALUE) is the actual temperature, pressure, voltage, etc., at which the control is tripped.

N. SPARE SENSOR ALERTS

PRIMARY MESSAGE

SECONDARY MESSAGE

ALARM HISTORY MESSAGE/
PRIMARY CAUSE

ADDITIONAL CAUSE / REM-
EDY

SENSOR ALERTS

COMMON SUPPLY SENSOR

CHWS (VALUE)* exceeded limit of (LIMIT)*.
Common Supply Sensor

Check alert temperature set
points on Equipment Service
SERVICE2 LID screen. Check
sensor for accuracy if reading
is not accurate.

SENSOR ALERTS COMMON RETURN SENSOR CHWR (VALUE)* exceeded limit of (LIMIT)*. Same as above.
Common Return Sensor

SENSOR ALERTS REMOTE RESET SENSOR R_RESET (VALUE)* exceeded limit of Same as above.
(LIMIT)*.
Remote Reset Sensor

SENSOR ALERTS COMMON SUPPLY SENSOR CHWS (VALUE) exceeded limit of (LIMIT)*. Same as above.
Common Supply Sensor

SENSOR ALERTS COMMON RETURN SENSOR CHWR (VALUE)* exceeded limit of (LIMIT)*. Same as above.
Common Return Sensor

SENSOR ALERTS REMOTE RESET SENSOR R_RESET (VALUE)* exceeded limit of Same as above.

(LTMIT)*.

Remote Reset Sensor

*(LIMIT) is shown on the LID as the temperature, pressure, voltage, etc., set point predefined or selected by the operator as an override, alert, or
alarm condition. (VALUE) is the actual temperature, pressure, voltage, etc., at which the control is tripped.
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Table 12 — Additional Problems/Symptoms and Their Probable Causes and Remedies

PROBLEM/SYMPTOM PROBABLE CAUSE REMEDY
Chiller Will Not Start or No power to control panel Check for building power failure. Check main circuit breaker.
Shuts Down

(Panel RUN light out,
pumps off.) LID not lit.

Control panel fuse blown

Examine circuits for ground or short.
Replace fuse.

Control panel main circuit breaker open

Close main circuit breaker.

Chilled water or condensing water pump
overloads or flow switches open

Check chilled water and condensing water pumps,starters, and
valves.

Solution pump overloads open

Push overload reset button.

Measure pump discharge pressure to check for solution
crystallization. See Solution Decrystallization section on
page 87.

Refrigerant pump overloads open

Push overload reset button.

Low temperature cutout

Depress Reset button after chilled water has warmed

at least 7° F (4° C).

Measure chilled water temperature.

Recalibrate or replace switch if temperature is above set point.
Check set point setting and operation of capacity valve if tem-
perature is below switch setting. See PIC Control Test section
on page 31 to test.

High generator solution temperature
or pressure, high absorber pressure.

Check cooling water temperature and flow.
Check absorber pressure.
Check for solution crystallization.

Leaving Chilled Water Temperature
Too High

(Chiller running, chilled water
temperature above design.)

Capacity valve not open

Verify that the capacity valve is operational. Check capacity
valve operation per Control Test.

Set point too high

Reset set point temperature on LID SETPOINT screen.

Excessive cooling load (chiller
at capacity)

Check for cause of excessive load.

Excessive chilled water flow
(above design)

Check pressure drop per selection data and reset flow.

Low condensing water flow (below design)

Check pressure drop per selection data and reset flow.

High supply cooling water
temperature (above design)

Check cooling tower operation and temperature controls.

Low steam pressure (below design)

Raise to design per selection data.

Inadequate steam condensate drainage
(condensate backs up into tube bundle)

Check operation of steam traps, strainers, valves, and
condensate receivers.

Fouled tubes (poor heat transfer)

Clean tubes. Determine if water treatment is necessary.

Chiller needs octyl alcohol

Check solution sample and add octyl alcohol if necessary.
See Adding Octyl Alcohol section on page 82.

Noncondensables in chiller

Check absorber loss. See Absorber Loss Determination
section on page 80. If above 12° F (8° C), see causes and
remedies under Inadequate Purging (high absorber loss)
in this table.

Capacity valve malfunction

Check calibration and operation of capacity valve.
See PIC Control Tests section, page 31.

Solution crystallization
(solution flow blockage)

See causes and remedies under Solution Crystallization in this
table.

Low refrigerant level

Check the low-level switch operation and check for low
cooling water temperature.

Cycle-Guard™ control malfunction
(low solution concentration)

Check refrigerant charge and CYCLE GUARD LEVEL AD-
JUST. See sections on Final Refrigerant Charge Adjustment
(page 62), Cycle-Guard System Operation (page 82), Capac-
ity Overrides (page 34), and Manual Capacity Valve Control
(page 35). Verify that Cycle-Guard switch is set to AUTO.

Leaving Chilled Water
Temperature Too Low
(Chiller running, chilled water
temperature below design.)

Set point too low

Reset temperature control on SETPOINT screen.

Capacity control malfunction

Check calibration and operation of capacity valve. See

Capacity Control section on page 22.
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Table 12 — Additional Problems/Symptoms and Their Probable Causes and Remedies (cont)

PROBLEM/SYMPTOM

PROBABLE CAUSE

REMEDY

Leaving Chilled Water Temperature

Fluctuates

(Chiller running, capacity
control hunting.)

Chilled water flow or load cycling

Check chilled water system, controls, and load.

Condensing water flow or temperature
cycling

Check condensing water temperature control and
cooling tower operation.

Steam pressure cycling

Check steam pressure control.

Inadequate steam condensate drainage
(condensate backs up into tube bundle)

Check operation of steam traps, strainer, valves,
and condensate receivers.

Capacity control malfunctions

Check calibration and operation of capacity valve. See
Capacity Control section, page 22.

Check configuration of CONTROL POINT DEADBAND, PRO-
PORTIONAL INCR BAND, PROPORTIONAL DECR BAND,
PROPORATIONAL CHW_IN GAIN, and G1 solution tempera-
ture bias.

Inadequate Purging

(Low chiller capacity and

high absorber loss. See
Absorber Loss Determination,
page 80, and APPROACH
screen (from CONTROL
ALGORITHM STATUS tables)
on the LID.

Air leakage in vacuum side of chiller
(high noncondensable accumulation rate)

Have solution analyzed for indication of air leaks. Leak test
and repair if necessary. See Noncondensable Accumu-
lation Rate, Solution Analysis, and Chiller Leak Test
sections on pages 80, 82, and 80, respectively.

Inhibitor depleted (high noncondensable
accumulation rate)

Have solution analyzed. Add inhibitor and adjust solution
alkalinity if necessary. See Noncondensable Accumulation
Rate, Solution Analysis, and Inhibitor sections on pages 80,
82, and 82, respectively.

Purge valves not positioned correctly

Check valve positions. See Purge Manual Exhaust Procedure
section on page 79.

Purge solution supply lines crystallized
(not able to exhaust purge)

Heat solution supply lines, See Purge Manual Exhaust pro-
cedure and Solution Decrystallization sections on pages 78
and 91.

Solution Crystallization During
Operation

(Strong solution overflow

pipe hot.)

G2 Overflow Alarm

Cycle-Guard™ control malfunction
(solution overconcentration)

Check refrigerant charge, Cycle-Guard system, and valve op-
eration. See Final Refrigerant Charge Adjustment and Cycle-
Guard System Operation sections on pages 62 and 83,
respectively.

Noncondensables in chiller
(high absorber loss)

Check absorber loss. See APPROACH screen on the CON-
TROL ALGORITHM STATUS menu or Absorber Loss Deter-
mination section on page 80. If above 12° F (8° C), see Causes
and Remedies under Inadequate Purging above.

High steam pressure temperature
(above design)

See Chiller Selection Data provided with the chiller.
Set at design.

Absorber tubes fouled
(poor heat transfer)

Clean tubes. Determine if water treatment is necessary.

Octyl alcohol depletion

Check solution sample and add octyl alcohol if necessary.
See Adding Octyl Alcohol section on page 82.

Solution Crystallization at
Shutdown

(Crystallization symptoms when
chiller is started.)

Insufficient solution dilution at shutdown

After shutdown, restart chiller and measure concentration

of weak solution. See Solution or Refrigerant Sampling sec-
tion on page 81. If above 56%, check dilution level switch and
Cycle-Guard transfer valve.

Abnormal Noise from
Solution Pump

Cavitation of solution pump
(low solution level in absorber)

Open the Cycle-Guard valve manually (toggle switch SS1) for
about 3 minutes while chiller is running. Adjust the charge.

Abnormal Noise from
Refrigerant Pump

Temperature of cooling water
supply below 59 F (15 C).

Raise cooling water temperature above 59 F (15 C). Stop
the chiller and then restart it about 20 minutes later. Check
Final Refrigerant Charge Adjustment section (see page 62).

Frequent Cycle-Guard System
Operation

Fouled absorber or evaporator tubes

Clean tubes.

Excessive noncondensable gas
(high absorber loss)

See Inadequate Purging, above.

Refrigerant overcharge or tube leak.

Remove refrigerant to trim charge, per start-up instructions.
Repair tube leak.

Cycle-Guard level adjust

The Cycle-Guard level adjust parameter works with the strong
LiBr leaving high HX2 (heat exchanger) temperature <118 F
(47.8 C) to energize the Cycle-Guard valve. The high level float
switch works with the Strong LiBr leaving high HX2 tempera-
ture >118 F (47.8 C) to energize the Cycle-Guard valve.
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VOLTAGE DROP —Using a digital voltmeter, the voltage
drop across any energized sensor can be measured while the
control is energized. Tables 13A-14B list the relationship be-
tween temperature and sensor voltage drop (volts dc mea-
sured across the energized sensor). Exercise care when mea-
suring voltage to prevent damage to the sensor leads, connector
plugs, and modules. Voltage should also be checked at the
sensor plugs. Check the sensor wire at the sensor for 5 vdc
if the control is powered.

A CAUTION

Relieve all water pressure or drain the water before fre-
placing the temperature sensors.

CHECK TEMPERATURE SENSOR ACCURACY — Place
the sensor in a medium of a known temperature and com-
pare that temperature to the measured reading. The ther-
mometer used to determine the temperature of the medium
should be of laboratory quality with 0.5 F (0.25 C) gradu-
ations. The sensor in question should be accurate to within
2 F (1.2 C) for both the 5K and 100K ohm sensors.

See Fig. 51 for the sensor locations. The sensors are im-
mersed in wells on the chiller or directly in water circuits.
The wiring at each sensor is easily disconnected by unlatch-
ing the connector. These connectors allow only a one-way
connection to the sensor. When installing a new sensor, ap-
ply a pipe sealant or thread sealant to the sensor threads.

Pressure Transducers — If the PIC pressure read-
ings for solution pump 1, solution pump 2 (if applicable),
and G1 pressure are within acceptable ranges but those read-
ings do not agree with manually obtained readings, the pres-
sure transducer(s) should be replaced.

CHECK PRESSURE TRANSDUCERS —To take a manual
reading of discharge solution pump 1 or discharge solution
pump 2, attach a pressure gage to the service valve on the
pump(s). See Fig. 3, Item 18, for the service valve loca-
tion(s). When the pump(s) is off, the correct pressure should
be <20 psia (138 kPa). When the pump(s) is on, the correct
pressure should be >25 psia (172 kPa). See Pre-Start sec-
tion, page 69.

The G1 pressure is normally out of range on the low side
when the chiller is at rest. To take a manual reading of the
G1 pressure, place a pressure gage on the G1 gage port, lo-
cated in the same area of the chiller as the G1pressure trans-
ducer and the G1 high-pressure switch. See Fig. 51. The G1
internal pressure should be less than or equal to 2 psia
(13.9 kPa) for non-recycle starts; less than or equal to 5 psia
(34.5 kPa) for recycle starts. See the Pre-Start section,
page 69.

REPLACING TRANSDUCERS — Since the PIC does not
allow transducers to be calibrated, they must be replaced if
they are malfunctioning. Because the transducers are mounted
on Schrader fittings, there is no need to break the chiller vacuum
to change the transducers. Disconnect the transducer wiring
by pulling up on the locking tab while pulling up on the weather-
tight connecting plug from the end of the transdu@sr.not

pull on the transducer wiredJnscrew the transducer from
the Schrader fitting. When installing a new transducer, do
not use pipe sealer, which can plug the sensor. Put the plug
connector back on the sensor and snap it into place. Check
for chiller leaks.
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Control Algorithm Checkout Procedure — One

of the tables in the LID SERVICE menu is CONTROL
ALGORITHM STATUS. This table contains 4 maintenance
screens which may be viewed on the LID to see how a par-
ticular control algorithm is operating; that is, to see what
parameters and values the PIC is using to control the chiller.
The 4 screens are:

Shows all values used to calcu-
COOLING Capacity Control | late chilled water/brine control

point.

Provides details on all Delta
APPROACH | Performance Ts, approaches, and absorber

loss.

Displays the strong LiBr
OVERRIDE | Override Alert leaving G1 and condensate

temperatures from G2.

Displays the conditions at

Concentration concentration Points 2, 3, 6, 8,

CONCENTR | giatus 9, 9X, 10, 14, and 14X.

These maintenance tables are very useful in determining
how the control temperature is calculated, how the heat ex-
changer is performing, and the status of absorber loss, cycle
temperatures, and concentrations.

Control Test — The control test feature can check the
thermistor temperature sensors, pressure transducers, pumps
and their associated flow switches, control assembly, and other
control outputs. For example, the test can help to determine
whether a switch is defective or a pump relay is not oper-
ating. For more details on control tests, see the sections, PIC
Control Tests, page 31, and Perform an Automated Control
Test, page 59.

Control Modules

A CAUTION

Turn controller power off before servicing controls. This
ensures safety and prevents damage to the controller.

The processor module (PC6400), slave PSIO module, 8-input
modules, and the local interface device (LID) module per-
form continuous diagnostic evaluations of the hardware to
determine its condition. Proper operation of all modules is
indicated by LEDs (light-emitting diodes) located on the side
of the LID and on the front surfaces of the PC6400, slave
PSIO, and 8-input modules.

RED LED — If the LED blinks continuously at a 2-second
rate, it indicates proper operation. If it is lit continuously, it
indicates a problem requiring replacement of the module. Off
continuously indicates that the power should be checked. If
the red LED blinks 3 times per second, a software error has
been discovered and the module must be replaced. If there
is no input power, check fuses and the circuit breaker. If the
fuses are good, check for a shorted secondary of the trans-
former or, if power is present to the module, replace the
module.



Table 13A — 5K Ohm Thermistor Temperature (F) vs Resistance/Voltage Drop

TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE
) DROP (V) (OHMS) (F) DROP (V) (OHMS) ) DROP (V) (OHMS)
~75.0 2.821 98010 71 3.093 5781 167 0.838 719
-24.0 4818 94707 72 3.064 5637 168 0.824 705
-23.0 4.814 91522 73 3.034 5497 169 0.810 690
-220 4.806 88449 74 3.005 5361 170 0.797 677
-21.0 4.800 85486 75 2.977 5229 171 0.783 663
-20.0 4793 82627 76 2.947 5101 172 0.770 650
-19.0 4786 79871 77 2.917 4976 173 0.758 638
-18.0 4779 77212 78 2.884 4855 174 0.745 626
-17.0 4772 74648 79 2.857 4737 175 0.734 614
-16.0 4.764 72175 80 2.827 4622 176 0.722 602
-15.0 4.757 69790 81 2.797 4511 177 0.710 591
-14.0 4.749 67490 82 2.766 4403 178 0.700 581
-13.0 4.740 65272 83 2.738 4298 179 0.689 570
-120 4734 63133 84 2.708 4196 180 0.678 561
-11.0 4724 61070 85 2.679 4096 181 0.668 551
-10.0 4715 59081 86 2.650 4000 182 0.659 542
-9.0 4705 57162 87 2.622 3906 183 0.649 533
-8.0 4.696 55311 88 2.593 3814 184 0.640 524
-7.0 4.688 53526 89 2.563 3726 185 0.632 516
-6.0 4.676 51804 90 2.533 3640 186 0.623 508
-5.0 4,666 50143 91 2.505 3556 187 0.615 501
-4.0 4.657 48541 92 2.476 3474 188 0.607 494
-3.0 4648 46996 93 2.447 3395 189 0.600 487
-2.0 4636 45505 94 2.417 3318 190 0.592 480
-1.0 4624 44066 95 2.388 3243 191 0.585 473
0.0 4613 42679 96 2.360 3170 192 0.579 467
1.0 4.602 41339 97 2.332 3099 193 0.572 461
2.0 4592 40047 08 2.305 3031 194 0.566 456
3.0 4579 38800 99 2.277 2964 195 0.560 450
4.0 4567 37596 100 2.251 2898 196 0.554 445
5.0 4554 36435 101 2.217 2835 197 0.548 439
6.0 4540 35313 102 2.189 2773 198 0.542 434
7.0 4527 34231 103 2.162 2713 199 0.537 429
8.0 4514 33185 104 2.136 2655 200 0.531 424
9.0 4501 32176 105 2.107 2597 201 0.526 419
10.0 4.487 31202 106 2.080 2542 202 0.520 415
11.0 4.472 30260 107 2.053 2488 203 0.515 410
12.0 4.457 29351 108 2.028 2436 204 0.510 405
13.0 4.442 28473 109 2.001 2385 205 0.505 401
14.0 4.427 27624 110 1.973 2335 206 0.499 396
15.0 4.413 26804 111 1.946 2286 207 0.494 391
16.0 4.397 26011 112 1.919 2239 208 0.488 386
17.0 4381 25245 113 1.897 2192 209 0.483 382
18.0 4.366 24505 114 1.870 2147 210 0.477 377
19.0 4348 23789 115 1.846 2103 211 0.471 372
20.0 4330 23096 116 1.822 2060 212 0.465 367
21.0 4313 22427 117 1.792 2018 213 0.459 361
22.0 4.295 21779 118 1.771 1977 214 0.453 356
23.0 4278 21153 119 1.748 1937 215 0.446 350
24.0 4.258 20547 120 1.724 1898 216 0.439 344
25.0 4241 19960 121 1.702 1860 217 0.432 338
26.0 4223 19393 122 1.676 1822 218 0.425 332
27.0 4202 18843 123 1.653 1786 219 0.417 325
28.0 4184 18311 124 1.630 1750 220 0.409 318
29.0 4165 17796 125 1.607 1715 221 0.401 311
30.0 4145 17297 126 1.585 1680 222 0.393 304
31.0 4125 16814 127 1.562 1647 223 0.384 297
32.0 4103 16346 128 1.538 1614 224 0.375 289
33.0 4.082 15892 129 1.517 1582 225 0.366 282
34.0 4.059 15453 130 1.496 1550
35.0 4.037 15027 131 1.474 1519
36.0 4017 14614 132 1.453 1489
37.0 3.994 14214 133 1.431 1459
38.0 3.968 13826 134 1.408 1430
39.0 3.948 13449 135 1.389 1401
40.0 3.927 13084 136 1.369 1373
41.0 3.902 12730 137 1.348 1345
42.0 3.878 12387 138 1.327 1318
43.0 3.854 12053 139 1.308 1291
440 3.828 11730 140 1.201 1265
45.0 3.805 11416 141 1.289 1240
46.0 3.781 11112 142 1.269 1214
47.0 3.757 10816 143 1.250 1190
48.0 3.729 10529 144 1.230 1165
49.0 3.705 10250 145 1.211 1141
50.0 3.679 9979 146 1.192 1118
51.0 3.653 9717 147 1173 1095
52.0 3.627 9461 148 1.155 1072
53.0 3.600 9213 149 1.136 1050
54.0 3.575 8973 150 1.118 1029
55.0 3.547 8739 151 1.100 1007
56.0 3.520 8511 152 1.082 986
57.0 3.493 8291 153 1.064 965
58.0 3.464 8076 154 1.047 945
59.0 3.437 7868 155 1.029 925
60.0 3.409 7665 156 1.012 906
61.0 3.382 7468 157 0.995 887
62.0 3.353 7277 158 0.978 868
63.0 3.323 7091 159 0.962 850
64.0 3.295 6911 160 0.945 832
65.0 3.267 6735 161 0.929 815
66.0 3.238 6564 162 0.914 798
67.0 3.210 6399 163 0.898 782
68.0 3.181 6238 164 0.883 765
69.0 3.152 6081 165 0.868 750
70.0 3.123 5929 166 0.853 734
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Table 13B — 5K Ohm Thermistor Temperature (C) vs Resistance/Voltage Drop

TEMPERATURE VOLTAGE RESISTANCE
(©) DROP (V) (Ohms)
~40 1.896 168 230
-39 4.889 157 440
-38 4.882 147 410
-37 4.874 138 090
-36 4.866 129 410
-35 4.857 121 330
-34 4.848 113 810
-33 4.838 106 880
-32 4.828 100 260
-31 4.817 94 165
-30 4.806 88 480
-29 4.794 83 170
-28 4.782 78 125
-27 4.769 73 580
-26 4.755 69 250
-25 4.740 65 205
-24 4.725 61 420
-23 4.710 57 875
-22 4.693 54 555
-21 4676 51 450
-20 4.657 48 536
-19 4.639 45 807
-18 4.619 43 247
-17 4598 40 845
-16 4577 38 592
-15 4.554 38 476
-14 4531 34 489
-13 4507 32 621
-12 4.482 30 866
-1 4.456 29 216
-10 4.428 27 633

-9 4.400 26 202
-8 4371 24 827
-7 4341 23 532
-6 4.310 22 313
-5 4278 21 163
-4 4.245 20 079
-3 4.211 19 058
-2 4176 18 094
-1 4.140 17 184

0 4.103 16 325

1 4.065 15 515

2 4.026 14 749

3 3.986 14 026

4 3.945 13 342

5 3.903 12 696

6 3.860 12 085

7 3.816 11 506

8 3.771 10 959

9 3.726 10 441
10 3.680 9 949
11 3.633 9 485
12 3.585 9 044
13 3.537 8 627
14 3.487 8 231
15 3.438 7 855
16 3.387 7 499
17 3.337 7 161
18 3.285 6 840
19 3.234 6 536
20 3.181 6 246
21 3.129 5971
22 3.076 5 710
23 3.023 5 461
24 2.970 5225
25 2.917 5 000
26 2.864 4786
27 2.810 4 583
28 2.757 4389
29 2.704 4204
30 2.651 4028
31 2.598 3 861
32 2.545 3701
33 2.493 3 549
34 2.441 3 404
35 2.389 3 266
36 2.337 3134
37 2.286 3008
38 2.236 2 888
39 2.186 2773
40 2.137 2 663
a1 2.087 2 559
42 2.039 2 459
43 1.991 2 363
44 1.944 2272
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TEMPERATURE VOLTAGE RESISTANCE
© DROP (V) (Ohms)
45 1.898 2184
46 1.852 2101
47 1.807 2 021
48 1.763 1944
49 1.719 1871
50 1.677 1801
51 1.635 1734
52 1.594 1670
53 1.553 1609
54 1.513 1 550
55 1.474 1 493
56 1.436 1439
57 1.399 1387
58 1.363 1337
59 1.327 1290
60 1.291 1244
61 1.258 1200
62 1.225 1158
63 1.192 1118
64 1.160 1079
65 1.129 1041
66 1.099 1 006
67 1.069 971
68 1.040 938
69 1.012 906
70 0.984 876
71 0.949 836
72 0.920 805
73 0.892 775
74 0.865 747
75 0.838 719
76 0.813 693
77 0.789 669
78 0.765 645
79 0.743 623
80 0.722 602
81 0.702 583
82 0.683 564
83 0.665 547
84 0.648 531
85 0.632 516
86 0.617 502
87 0.603 489
88 0.590 477
89 0.577 466
90 0.566 456
91 0.555 446
92 0.545 436
93 0.535 427
94 0.525 419
95 0.515 410
96 0.506 402
97 0.496 393
98 0.486 385
99 0.476 376
100 0.466 367
101 0.454 357
102 0.442 346
103 0.429 335
104 0.416 324
105 0.401 312
106 0.386 299
107 0.370 285




Table 14A — 100K Ohm Thermistor Temperature (F) vs Resistance/Voltage Drop

TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE
) DROP(V)|  (OHMS) (F) DROP(V)|  (OHMS) ) DROP(V)|  (OHMS)
442 0.300 395 342 0.770 1,127 244 1.999 2,122
441 0.303 399 341 0.778 1,140 243 2.017 4184
440 0.305 403 340 0.786 1,154 242 2.035 4,247
439 0.308 407 339 0.793 1,168 241 2.053 4312
438 0.311 410 338 0.801 1,181 240 2.071 4377
437 0.314 414 337 0.809 1,196 239 2.089 4,444
436 0.317 418 336 0.817 1,210 238 2.108 4512
435 0.319 422 335 0.826 1,124 237 2.127 4,581
434 0.322 426 334 0.834 1,239 236 2.145 4,651
433 0.325 430 333 0.842 1,254 235 2.164 4723
432 0.328 435 332 0.851 1,269 234 2.183 4,796
431 0.331 439 331 0.859 1,284 233 2.202 4,870
429 0.337 447 330 0.868 1,300 232 2.221 4,946
428 0.340 452 329 0.876 1,316 231 2.240 5,023
426 0.346 460 328 0.885 1,332 230 2.259 5,101
425 0.349 465 327 0.894 1,348 229 2.278 5,181
424 0.352 469 326 0.903 1,364 228 2.297 5,262
423 0.356 474 325 0.912 1,381 227 2.317 5,345
422 0.359 479 324 0.921 1,398 226 2.336 5,429
421 0.362 483 323 0.930 1,415 225 2.356 5,515
420 0.366 488 322 0.940 1,433 224 2.375 5,602
419 0.369 493 321 0.949 1,450 223 2.395 5,692
418 0.372 498 320 0.959 1,468 222 2.415 5,782
417 0.376 503 319 0.968 1,487 221 2.435 5,875
416 0.379 508 318 0.978 1,505 220 2.455 5,969
415 0.383 513 317 0.988 1,524 219 2.474 6,065
414 0.386 518 316 0.998 1,543 218 2.494 6,163
413 0.390 523 315 1.008 1,562 217 2,515 6,262
412 0.393 528 314 1.018 1,582 216 2.535 6,364
411 0.397 534 313 1.028 1,602 215 2.555 6,467
410 0.401 539 312 1.038 1,622 214 2.575 6,573
409 0.404 545 311 1.049 1,643 213 2.595 6,680
408 0.408 550 310 1.059 1,664 212 2.615 6,790
407 0.412 556 309 1.070 1,865 211 2.636 6,901
406 0.416 561 308 1.081 1,706 210 2.656 7,015
405 0.420 567 307 1.091 1,728 209 2.677 7,131
404 0.424 573 306 1.102 1,751 208 2.697 7,249
403 0.428 579 305 1.113 1,773 207 2.717 7,369
402 0.432 585 304 1.124 1,796 206 2.738 7,492
401 0.436 591 303 1.136 1,819 205 2.758 7,617
400 0.440 597 302 1.147 1,843 204 2.779 7,745
399 0.444 603 301 1.158 1,867 203 2.800 7.875
398 0.448 609 300 1.170 1,891 202 2.820 8,008
397 0.452 615 299 1.182 1,916 201 2.841 8,143
396 0.456 622 298 1.103 1,941 200 2.861 8,281
395 0.461 628 297 1.205 1,966 199 2.882 8,422
394 0.465 635 296 1.217 1,992 198 2.902 8,565
393 0.470 642 295 1.229 2,018 197 2.923 8,712
392 0.474 648 294 1.242 2,045 196 2.944 8,861
391 0.479 655 293 1.254 2,072 195 2.964 9,013
390 0.483 662 292 1.266 2,100 194 2.985 9,169
389 0.488 669 291 1.279 2,128 193 3.005 9,327
388 0.492 676 290 1.292 2,156 192 3.026 9,489
387 0.497 683 289 1.304 2,185 191 3.047 9,654
386 0.502 691 288 1.317 2,214 190 3.067 9,822
385 0.507 698 287 1.330 2,244 189 3.088 9,993
384 0.511 705 286 1.343 2,274 188 3.108 10,169
383 0.516 713 285 1.357 2,305 187 3.128 10,347
382 0.521 721 284 1.370 2,336 186 3.149 10,530
381 0.526 728 283 1.384 2,368 185 3.169 10,716
380 0.531 736 282 1.397 2,400 184 3.190 10,906
379 0.537 744 281 1.411 2,433 183 3.210 11,100
378 0.542 752 280 1.425 2,466 182 3.230 11,297
377 0.547 760 279 1.439 2,500 181 3.250 11,499
376 0.552 769 278 1.453 2,535 180 3.271 11,706
375 0.558 777 277 1.467 2,570 179 3.201 11,916
374 0.563 785 276 1.481 2,605 178 3.311 12,131
373 0.568 794 275 1.495 2,641 177 3.331 12,350
372 0.574 803 274 1.510 2,678 176 3.351 12,574
371 0.580 812 273 1.525 2,715 175 3.370 12,803
370 0.585 821 272 1.539 2,753 174 3.390 13,037
369 0.591 830 271 1.554 2,792 173 3.410 13,275
368 0.597 839 270 1.569 2,831 172 3.430 13,519
367 0.602 848 269 1.584 2,871 171 3.449 13768
366 0.608 858 268 1.600 2,912 170 3.469 14,022
365 0.614 867 267 1.615 2,953 169 3.488 14,281
364 0.620 877 266 1.630 2,995 168 3.507 14.546
363 0.626 887 265 1.646 3,037 167 3.527 14,817
362 0.633 897 264 1.662 3,081 166 3.546 15,094
361 0.639 907 263 1.677 3,125 165 3.565 15,377
360 0.645 917 262 1.693 3,170 164 3.584 15,665
359 0.651 927 261 1.709 3,215 163 3.603 15,960
358 0.658 938 260 1.725 3,262 162 3.621 16,262
357 0.664 948 259 1.742 3,309 161 3.640 16,570
356 0.671 959 258 1.758 3,357 160 3.659 16,885
355 0.677 970 257 1.774 3,405 159 3.677 17,207
354 0.684 081 256 1.791 3,455 158 3.696 17,536
353 0.691 993 255 1.808 3,505 157 3.714 17,872
352 0.698 1,004 254 1.825 3,557 156 3.732 18,215
351 0.705 1,015 253 1.842 3,609 155 3.750 18,567
350 0.712 1,027 252 1.859 3,662 154 3.768 18,926
349 0.719 1,039 251 1.876 3,716 153 3.785 19,293
348 0.726 1,051 250 1.893 3,771 152 3.803 19,669
347 0.733 1,063 249 1.910 3.827 151 3.821 20,053
346 0.740 1,076 248 1.928 3,884 150 3.838 20,445
345 0.748 1,088 247 1.945 3,942 149 3.855 20,846
344 0.755 1,101 246 1.963 4,001 148 3.872 21,257
343 0.763 1,114 245 1.981 4,061 147 3.889 21,677
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Table 14A — 100K Ohm Thermistor Temperature (F) vs Resistance/Voltage Drop (cont)

TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE
P DROP (V) (OHMS) (F) DROP (V) (OHMS) ) DROP (V) (OHMS)
146 3.906 22,106 123 4.254 35,293 100 4.520 58,305
145 3.923 22,545 122 4.267 36,045 99 4.530 59,641
144 3.940 22,995 121 4.280 36,816 98 4.539 61,012
143 3.956 23,454 120 4.293 37,606 97 4.549 62,420
142 3.972 23,925 119 4.306 38,415 96 4.558 63,864
141 3.988 24,406 118 4.319 39,243 95 4.567 65,346
140 4.004 24,898 117 4.331 40,093 94 4.576 66,868
139 4.020 25,402 116 4.344 40,964 93 4.585 68,430
138 4.036 25,917 115 4.356 41,856 92 4.594 70,034
137 4.052 26,445 114 4.368 42,771 91 4.603 71,681
136 4.067 26,985 113 4.380 43,708 90 4.611 73,372
135 4.082 27,538 112 4.391 44,669 89 4.619 75,108
134 4.097 28,103 111 4.403 45,655 88 4.627 76,892
133 4.112 28,682 110 4.414 46,665 87 4.636 78,724
132 4.127 29,275 109 4.426 47,701 86 4.643 80,605
131 4.142 29,882 108 4.437 48,763 85 4.651 82,538
130 4.157 30,504 107 4.448 49,853 84 4.659 84,523
129 4.171 31,140 106 4.459 50,970 83 4.666 86,563
128 4.185 31,791 105 4.469 52,116 82 4.674 88,659
127 4.199 32,458 104 4.480 53,291 81 4.681 90,813
126 4.213 33,142 103 4.490 54,497 80 4.688 93,027
125 4.227 33,842 102 4.500 55,734 79 4.695 95,302
124 4.240 34,558 101 4.510 57,003 78 4.702 97,640

77 4.709 100,044
Table 14B — 100K Ohm Thermistor Temperature (C) vs Resistance/Voltage Drop

TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE
©) DROP (V) (OHMS) © DROP (V) (OHMS) (©) DROP (V) (OHMS)
228 0.299 394 160 0.959 1468 92 2.911 8 624
227 0.304 401 159 0.976 1501 91 2.948 8 891
226 0.309 407 158 0.994 1535 90 2.985 9169
225 0.314 414 157 1.012 1570 89 3.022 9 456
224 0.319 422 156 1.030 1606 88 3.059 9754
223 0.324 429 155 1.049 1643 87 3.096 10 063
222 0.329 436 154 1.068 1681 86 3.133 10 383
221 0.335 444 153 1.087 1720 85 3.169 10716
220 0.340 452 152 1.107 1759 84 3.206 11 061
219 0.346 460 151 1.127 1801 83 3.242 11 418
218 0.351 468 150 1.147 1843 82 3.279 11 789
217 0.357 476 149 1.168 1886 81 3.315 12 175
216 0.363 484 148 1.189 1931 80 3.351 12574
215 0.369 493 147 1.210 1977 79 3.386 12 990
214 0.375 502 146 1.232 2024 78 3.422 13421
213 0.381 511 145 1.254 2072 7 3.457 13 869
212 0.388 520 144 1.276 2122 76 3.492 14 334
211 0.394 530 143 1.299 2173 75 3.527 14 817
210 0.401 539 142 1.323 2226 74 3.561 15 320
209 0.407 549 141 1.346 2280 73 3.595 15 842
208 0.414 559 140 1.370 2336 72 3.629 16 384
207 0.421 569 139 1.394 2394 71 3.662 16 949
206 0.428 580 138 1.419 2453 70 3.696 17 536
205 0.436 591 137 1.444 2514 69 3.728 18 146
204 0.443 602 136 1.470 2577 68 3.761 18 781
203 0.451 613 135 1.495 2641 67 3.793 19 442
202 0.458 624 134 1.522 2708 66 3.824 20 130
201 0.466 636 133 1.548 2776 65 3.855 20 846
200 0.474 648 132 1.575 2847 64 3.886 21592
199 0.482 661 131 1.603 2920 63 3.916 22 369
198 0.490 673 130 1.630 2995 62 3.946 23177
197 0.499 686 129 1.658 3072 61 3.976 24 020
196 0.508 699 128 1.687 3152 60 4.004 24 898
195 0.516 713 127 1.716 3234 59 4.033 25813
194 0.525 727 126 1.745 3318 58 4.061 26 767
193 0.534 741 125 1.774 3405 57 4.088 27 762
192 0.544 755 124 1.804 3495 56 4.115 28 800
191 0.553 770 123 1.835 3588 55 4.142 29 882
190 0.563 785 122 1.865 3684 54 4.168 31011
189 0.573 801 121 1.896 3782 53 4.194 32190
188 0.583 817 120 1.928 3884 52 4.219 33420
187 0.593 833 119 1.959 3989 51 4.243 34704
186 0.604 850 118 1.991 4097 50 4.267 36 045
185 0.614 867 117 2.024 4209 49 4.291 37 446
184 0.625 885 116 2.056 4325 48 4.314 38 909
183 0.636 903 115 2.089 4444 47 4.336 40 439
182 0.648 921 114 2.123 4567 46 4.358 42 037
181 0.659 940 113 2.156 4694 45 4.380 43708
180 0.671 959 112 2.190 4825 44 4.401 45 456
179 0.683 979 111 2.224 4961 43 4.421 47 284
178 0.695 999 110 2.259 5101 42 4.441 49 196
177 0.707 1020 109 2.294 5246 41 4.461 51197
176 0.720 1041 108 2.328 5395 40 4.480 53291
175 0.733 1063 107 2.364 5550 39 4.498 55 484
174 0.746 1086 106 2.399 5710 38 4.516 57 780
173 0.760 1109 105 2.435 5875 37 4.534 60 186
172 0.773 1132 104 2.470 6046 36 4.551 62 705
171 0.787 1157 103 2.506 6222 35 4.567 65 346
170 0.801 1181 102 2.543 6405 34 4.583 68 115
169 0.816 1207 101 2.579 6594 33 4.599 71017
168 0.831 1233 100 2.615 6790 32 4.614 74 061
167 0.846 1260 99 2.652 6992 31 4.629 77 254
166 0.861 1287 98 2.689 7201 30 4.643 80 605
165 0.876 1316 97 2.726 7418 29 4.657 84 122
164 0.892 1345 96 2.763 7643 28 4.671 87 814
163 0.908 1374 95 2.800 7875 27 4.684 91 691
162 0.925 1405 94 2.837 8116 26 4.696 95 764
161 0.942 1436 93 2.874 8365 25 4.709 100 044




GREEN LEDS — There are one or 2 green LEDs on each
type of module. These LEDs indicate the communication sta-
tus between different parts of the controller and the network
modules as follows:

LID Module
Upper LED —Communication with CCN network if present;
blinks when communication occurs.

Lower LED —Communication with PC6400 module; it must

blink every 5 to 8 seconds when the LID default screen is
displayed.

PC6400 Module

Green LID —Communication with the slave PSIO and the

8-input module; it must blink continuously.

Yellow LID —Communication with the LID and other CCN
devices; it must blink every 3 to 5 seconds.

Slave PSIO Module

Green LED Closest to Communications Connection —
Communication with PC6400 module; it must blink
continuously.

8-Input Modules
Green LED —Communication with PC6400 module; blinks
continuously.

Notes on Module Operation

1. The chiller operator monitors and modifies configura-
tions in the microprocessor through the 4 softkeys and
the LID. Communication with the LID and the PC6400
module is accomplished through the CCN bus. The com-
munication between the PC6400, slave PSIO, and the three
8-input modules is accomplished through the sensor bus,
which is a 3-wire cable.

On the sensor bus terminal strips (COMM3), Terminal 1

of the PC6400 module is connected to Terminal 1 of each
of the other modules. Terminals 2 and 3 are connected in
the same manner. If a Terminal 2 wire is connected to
Terminal 1, the system does not work.

2. If a green LED is on continuously, check the communi-
cation wiring. If a green LED is off, check the red LED
operation. If the red LED is normal, check the module
address switches. Proper addresses are:

MODULE ADDRESSING (COMM3) ADDRESS
S1 S2

Slave PSIO (Processor/Sensor 1 7

Input/Output Module)
1st 8-input Module 3 5
2nd 8-input Module 4 3
3rd 8-Input Module 5 1
CCN MODULE ADDRESSING (COMM1) | BUS | ADDRESS
PC6400 Comfort Controller 0 1
LID (Local Interface Device) 0 230
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If all modules indicate a communications failure, check
the communications plug on the PC6400 module for proper
seating. Also check the wiring terminations (Level Il —
l:red, 2:wht, 3:blk; Sensor bus — 1:red, 2:wht, 3:blk). If
the connections are good and the condition persists, per-
form an ATTACH TO NETWORK DEVICE upload of
the PC6400 module. Enter the correct PC6400 module
address (the factory-set address is Bus 0 Addressl). If the
ATTACH TO NETWORK DEVICE upload does not elimi-
nate the failure, replace the module.

If only one 8-input module indicates a communication
failure, check the communications plug on that module.
If the connection is good and the condition persists, re-
place the module.

All system operating intelligence resides in the PC6400
module. The PC6400 module monitors conditions using
input ports on the PC6400, slave PSIO, and the 8-input
modules. Outputs are controlled by the PC6400 module
and the slave PSIO module via the PC6400 module as
well.

4. Power is supplied to modules within the control panel via
21-vac power sources.

The transformers are located within the power panel, with
the exception of the PC6400 module, which operates from
a 24-vac power source and has its own 24-vac trans-
former located within the control box.

Within the power panel, TR1 supplies power to the LID,
the slave PSIO module, and the 5-vac power supply for
the transducers. Another 21-vac transformer, TR2, sup-
plies power to the first and second 8-input modules. TR3
supplies power to the third 8-input module and is capable
of supplying power to one additional module. If addi-
tional modules are added, another power supply will be
required. TR5 is a 24 vac power supply that powers the
PC6400 module.

Power is connected to Terminals 1 and 2 of the power
input connection on each module.

PC6400 Module (Fig. 57)

INPUTS — Each input channel has 3 terminals; only 2 ter-
minals are used. Always refer to the job-specific certified wir-
ing diagrams for the correct terminal numbers.

OUTPUTS — Output is 20 vdc or 4 to 20 mA. There are 2
terminals per output. Refer to the job-speciific wiring dia-
grams for the correct terminal numbers.

The PC6400 hardware address and I/O selectors for the
DIP switches are shown in Fig. 57.

Processor Module (Slave PSIO) (Fig. 58)

INPUTS — Each input channel has 3 terminals; only 2 of

the terminals are used. The chiller application determines which
terminals are normally used. Always refer to the job-specific

wiring diagrams for the correct terminal numbers.

OUTPUTS — Output is 20 vdc. There are 3 terminals per
output, only 2 of which are used, depending on the appli-
cation. Refer to the job-specific wiring diagrams for the cor-
rect terminal numbers.

First, Second, and Third 8-Input Modules

(Fig. 59) — The 8-input modules are used to add system
temperatures, system discrete switch inputs, temperature re-
set inputs, and spare sensor inputs. Each input module con-
tains 8 inputs, and each input has a specific task. See the
wiring diagram for exact module wire terminations.



PC6400 HARDWARE ADDRESS

12345678
MRk T | o
PLUGIN 12345678
CONNECTOR ﬁﬁ%ﬁﬁ%ﬁﬁ Sw2
ON 6400
MODULE
12345678
INPUTS WHT CLEAR EQQQQQQQ sw3
OR GRN
OUTPUTS 12345678
FRRRREEE | v
NOTE: DO NOT BUNDLE POWER AND el
COMMUNICATION WIRING WITH L 1234
SENSOR AND DEVICE WIRING. o I%E"%I% SW5
N\
> CCN
CO?\IONVI;IE'IFSOR COMMUNICATIONS
(PLUG-IN TYPE (COMM1) 1234
ON 6400 Qﬁﬁﬁ SW6
MODULE)
VAC L cHASSIS
OR GND
33VDC

Fig. 57 — PC6400 Module
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M3 (REAR UPPER)
...: l. ° .Ig NETWORK
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H IR J5 (NOT USED)
2le|3e
22e) 4@
23e|5@
240|660
259|7@ et
269|860 {[|™
27eloe || o (FORWARD LOWER)
zel9e || SENSOR BUS
29ef1ie [|2 PSIO S1
33?: {%: a ADDRESS CONNECTOR
2e|4e SWITCHES s2 Ja
3Beji5e
34®|16
35017
3ce|18e
37Te
38e
83
4i @
429
430
449 0
45e o
45 @ c
4Te 4 Jé
S d —
500 v
Sle
526
53e
540
o\ IJ
CCN  — Carrier Comfort Network
COMM — Communications
GND — Ground
J — Module Connector
PSIO — Processor Sensor Input/Output
PWR — Power
S1 — Switch Setting 1
S2 — Switch Setting 2
SW — Module Address Switches

NOTE: PSIO address switches are factory set as follows: S1 is set
atl; S2issetat 7.

Fig. 58 — Processor Module (Slave PSIO)
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Terminal block connections are provided on the 8-input
modules. Any spare sensor inputs are field wired and in-
stalled. For installation, refer to the unit or field wiring dia-
grams. The addresses of the modules are shown in
Fig. 60. They are factory set and should not need
adjustment.

Replacing Defective Processor Modules —  The
replacement part number is printed in a small label on the
front of the PC6400 module. The chiller model and serial
numbers are printed on the unit nameplate located on an ex-
terior corner post. The proper software is factory installed
by Carrier in the replacement module. When ordering a re-
placement processor module (PC6400), specify complete re-
placement part number, full chiller model number, and serial
number. This new unit requires reconfiguration to the origi-
nal chiller data by the installer. Follow the procedures de-
scribed in the Set Up Chiller Control Configuration section
on page 57.

A CAUTION

Electrical shock can cause personal injury. Disconngct
all electrical power before servicing.

INSTALLATION

1. Verify if the existing PC6400 module is defective by us-
ing the procedure described in the Notes on Module Op-
eration section, page 106, and Control Modules section,
page 101. Do not select the ATTACH TO NETWORK
DEVICE table if the LID displays communication
failure.

2. Data regarding the PC6400 configuration should have
been recorded and saved. This data will have to be re-
configured into the LID. If this data is not available, fol-
low the procedures described in the Set Up Chiller Con-
trol Configuration section.



If a CCN Building Supervisor or Service Tool is present,
the module configuration should have already been up-
loaded into memory; then, when the new module is in-
stalled, the configuration can be downloaded from the
computer.

Any communication wires from other chillers or CCN
modules should be disconnected to prevent the new PC6400
module from uploading incorrect run hours into memory.

3. To install this module, first record thEOLUTION
PUMP STARTSnd theSOLUTION PUMP ONTIME
from the PUMPSTAT screen on the LID.

4. Turn off the power to the controls.

5. Remove the old PC6400. DO NOT install the new PC6400
at this time.

6. Turn on the power to the controls. When the LID screen
reappears, press te MENWoftkey, then press the

SERVICE]| softkey. Enter the password, if applicable.
Move the highlight bar down to the ATTACH TO

NETWORK DEVICE line. Press thf SELEGFoft-
key. Press th¢ ATTACHsoftkey. The LID will then
display UPLOADING TABLES, PLEASE WAIT and then
display, COMMUNICATIONS FAILURE. Press the

EXIT | softkey.

7. Turn off the power to the controls.

SENSOR BUS POWER CONNECTOR
CONNECTOR\ 20 /

l—— CHASSIS
[ o GROUND

e

ADDRESS—() 81

J7 SWITCHES ‘O s2

J6 @

32

')

L

NOTE: Options module address switch as should be set as follows:

SWITCH 1ST 8-INPUT | 2ND 8-INPUT | 3RD 8-INPUT
SETTING MODULE MODULE MODULE
S1 3 4 5
S2 5 3 1

Fig. 59 — 8-Input Modules
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8. Install the new PC6400 module. Turn on the power to
the controls.

9. The LID will now automatically upload the new
PC6400 module.

Access the PUMPSTAT table and move the highlight
bar down to theSOLUTION PUMP STARTIfe. Press

the| SELECT| softkey. Increase the value to indicate the
correct starts value as recorded in Step 3. Press
_ENTER| when you reach the correct value. Move the
highlight bar to theSOLUTION PUMP ONTIMHine.

Presﬂ SELEC|I Increase the run hours value to indi-

cate the value recorded in Step 3. Pr__ess ENN&fen
you reach the correct value.

Complete the PC6400 installation. Following instruc-
tions in this manual, input all the proper configurations,
time, date, etc.

10.

11.

Physical Data— For operator convenience during trouble-
shooting , additional details regarding physical data may be
found in Tables 15-17. For information on wiring, refer to
the wiring schematics provided for your specific jobsite.



Table 15 — 16JT Heat Exchanger Weights

ENGLISH Sl
llJ(i’\i]'Tr Absorber/ Generator/ : Refrigerant Operating Absorber/ Generator/ ; Refrigerant Operating
SIZE | Evaporator | Condenser LiBr (Water) ngjg)ht Evaporator | Condenser LiBr (Water) W(eli)g)ht
810 8,595 3,085 137 87 15,210 3900 1400 840 330 6 900
812 8,815 3,085 137 87 15,430 4000 1400 840 330 7 000
814 9,035 3,085 137 87 15,650 4100 1400 840 330 7100
816 11,460 4,630 200 106 21,610 5200 2100 1225 400 9 800
818 11,680 4,630 200 106 21,830 5 300 2100 1225 400 9 905
821 11,680 4,850 200 106 22,050 5 300 2 200 1225 400 10 005
824 11,900 5,070 246 92 22,710 5 400 2 300 1505 350 10 305
828 12,120 5,290 257 92 23,370 5 500 2 400 1575 350 10 600
832 13,885 6,390 309 114 27,120 6 300 2900 1890 430 12 305
836 14,325 6,610 314 114 28,000 6 500 3000 1925 430 12 700
841 16,090 7,275 366 137 31,970 7 300 3300 2240 520 14 505
847 16,530 7,495 400 137 32,850 7 500 3400 2450 520 14 900
854 18,295 8,155 440 165 36,360 8 300 3700 2695 625 16 500
857 22,040 9,700 463 165 44,100 10 000 4 400 2835 625 20 005
865 22,480 9,920 514 203 45,200 10 200 4500 3150 770 20 505
873 23,005 11,460 560 232 48,510 10 800 5 200 3430 880 22 005
880 26,010 12,125 623 285 50,710 11 800 5 500 3815 1080 23 005
080 29,755 14,325 754 177 61,740 13 500 6 500 4620 670 28 005
090 34,160 15,430 846 201 70,560 15 500 7 000 5180 760 32 005
100 37,470 16,970 903 215 79,380 17 000 7 700 5530 815 36 010
110 41,875 17,630 1017 202 85,950 19 000 8 000 6230 765 38990
120 47,385 18,735 1097 206 94,810 21 500 8 500 6720 780 43 005
135 51,795 19,835 1264 238 105,840 23 500 9 000 7740 900 48 010
150 55,100 22,040 1377 271 114,660 25 000 10 000 8435 1025 52 010
080L 35,265 15,430 823 197 70,560 16 000 7 000 5040 745 32 005
090L 40,335 16,530 922 211 79,380 18 300 7 500 5650 800 36 010
100L 42,980 17,630 1006 225 85,950 19 500 8 000 6160 850 38 990
110L 45,845 19,175 1114 219 94,810 20 800 8 700 6825 830 43 005
120L 50,690 20,715 1200 238 105,840 23 000 9 400 7350 900 48 010
135L 59,510 24,245 1380 277 116,860 27 000 11 000 8450 1050 53010
150L 62,845 24,245 1504 304 130,090 28 500 11 000 9210 1150 59 010
Table 16 — 16JT Waterbox Cover Weights for Unit Sizes 810 to 880
(Ib)
6(?‘\]]'_Tr CQNDENSER CQVER ABSORBER CQVER EVAPORATOR CQVER STEAM CROSSOVER
With Without With Without With Without COVER PIPE
SIZE Nozzle Nozzle Nozzle Nozzle Nozzle Nozzle
810 - 814 51 29 187 179 182 168 123 28
816 - 821 55 33 201 187 175 170 123 —
824 - 828 68 33 227 216 207 198 139 —
832 - 836 68 51 238 216 214 201 139 114
841 - 847 84 60 280 249 236 228 139 306
854 86 62 313 287 275 268 139 306
857 - 865 62 60 280 249 236 228 258 306
873 86 62 313 287 275 268 258 318
880 107 83 342 313 298 291 298 351
(kg)
16JT CONDENSER COVER ABSORBER COVER EVAPORATOR COVER
UNIT With Without With Without With Without gg@%"é CRO,;?,%%VER
SIZE Nozzle Nozzle Nozzle Nozzle Nozzle Nozzle
810 - 814 23.0 13.0 85 79 82.5 76.0 56.0 12.8
816 - 821 25.0 15.0 91 85 79.5 77.2 56.0 —
824 - 828 31.0 15.0 103 98 94.0 90.0 62.9 —
832 - 836 31.0 23.2 108 98 97.0 91.0 62.9 51.8
841 - 847 38.0 27.3 127 113 107.0 103.5 62.9 138.6
854 38.9 28.1 142 130 124.7 121.6 62.9 138.6
857- 865 28.1 27.3 127 113 107.0 103.5 117.0 138.6
873 38.9 28.1 142 130 124.7 121.6 117.0 144.3
880 48.4 37.7 155 142 135.0 132.0 135.0 159.0
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Table 17 — 16JT Waterbox Cover Weights for Unit Sizes 080 to 150, 080L to 150L

(Ib)
LlJGr\I]rTr CONDENSER COVER | ABSORBER COVER |EVAPORATOR COVER |EVAPORATOR W/NOZZLE | sTeaM | cROSSOVER
sizes | (150 psi) | (300 psi) |(150 psi) [(300 psi) [(150 psi)  |(300 psi) | (150 psi) (300 psi) COVER PIPE
080, 080L 106 234 430 701 386 536 474 597 207 431
090, 090L 132 249 540 741 474 591 562 664 245 444
100, 100L 148 282 551 794 518 640 606 698 273 —
110, 110L 154 304 639 882 628 697 717 778 289 —
120, 120L 165 320 705 950 683 752 672 736 311 —
135, 135L 209 359 838 1016 838 838 822 822 353 —
150, 150L 212 379 882 1131 922 922 952 952 320 —
(kg)
l1J<’3\IJI_Tr CONDENSER COVER | ABSORBER COVER |EVAPORATOR COVER [EVAPORATOR W/NOZZLE |STEAM | CROSSOVER
SIZES | (1034 kPa) | (2068 kPa) | (1034 kPa) |(2068 kPa) |(1034 kPa) |(2068 kPa) | (1034 kPa) | (2068 kPa) |COVER PIPE
080, 080L 48 106 195 318 175 243 215 271 94 195.6
090, 090L 60 113 245 336 215 268 255 301 111 201.2
100, 100L 67 128 250 360 235 290 275 316 124 —
110, 110L 70 138 290 400 285 316 325 535 131 —
120, 120L 75 145 320 431 310 341 305 334 141 —
135, 1350 95 163 380 461 380 380 373 373 160 —
150, 150L 96 172 400 513 418 418 432 432 145 —
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INDEX

Abbreviations and Explanations, 4 Components,
Abnormal Shutdown, Actions After, 77 Chiller, 4
Absorber Loss Determination, 80 PIC System, 13
Absorber/Condenser (Inspect the Heat Exchanger Concentration Control, Cycle-Guard™, 71
Tubes), 79 Concentration Control, PIC, Solution High
Absorption Cycle, Basic, 4 Concentration, 35
Accidental Start-Up, To Prevent, 59 Concentration Protection During Start-Up/Pulldown
Accumulation Rate, Failures, Check Method 1, 71
Determine Noncondensable, 68 Condensing Water Tube Scale, 92
Noncondensable, 80 Configuration,
Adding Octyl Alcohol, 82 Input the Service, 57
Alarm Contact, Spare, 51 Set Up Chiller Control, 57
Alarms and Alerts, 16 Control Algorithm Checkout Procedure, 101
Alcohol, Adding Octyl, 82 Control Center, Inspect the, 78
Alerts, Alarms and, 16 Control Checkout and Adjustments, Initial, 59
Analog Signal, 13 Control Configuration, Set Up Chiller, 57
Analysis, Solution, 82 Control Modules, 101
Attach to Network Device Control, 54 Control Override and Fault Protection, Check
Attaching Other CCN Modules, 54 Method 2, 72
Automated Control Test, Perform an, 59 Control Point Deadband, 22
Automated Test, 31 Control System (Instruct the Operator), 68
Auxiliary Equipment (Instruct the Operator), 68 Control Test, 101
Below Freezing Conditions, Control Test, Perform an Automated, 59
Chiller Shutdown, 77 Control Tests, PIC, 31
Start-Up After, 77 Control Wiring, 35
Capacity Control, 22 Control,
Capacity Controls, Final Adjustment of, 61 Capacity, 22
Capacity Overrides, 34 Ramp Loading, 33
Capacity Valve Actuator Test, 33 Solution Concentration, 34
Capacity Valve Control, Manual, 35 Controller Identification, Modify, If Necessary, 57
Carrier Comfort Network (CCN) Interface, 54 Controls, 13
Cavitation Protection, Refrigerant Pump, Controls,
Low Concentration Limit, 73 Remote Start/Stop, 35
CCN Modules, Attaching Other, 54 Safety, 51
Change the LID Configuration, If Necessary, 57 Crystallization, Severe, 91
Change the LID Display From English to Cycle-Guard Concentration Control, 71
Metric Units, To, 53 Cycle-Guard System Operation, 83
Change the Password, To, 53 Data, Physical, 108
Charge Adjustment, Date, Input Time and, 57
Final Refrigerant, 62 Deadband, Control Point, 22
Refrigerant, 83 Decrystallization Using the PIC Controls, 91
Charge Chiller With Solution and Refrigerant, 58 Decrystallization, Solution, 87
Charging for Conditions Other Than Nominal, 58 Defective Processor Modules, Replacing, 107
Charging Solution, 58 Definitions (Controls), 13
Charging, Initial Refrigerant, 59 Description, Chiller, 4
Check Method 1, Concentration Protection During Design Set Points, Input the, 57
Start-Up/Pulldown Failures, 71 Desolidification Mode, DESOLID, 73
Check Method 2, Control Override and Fault Digital Signal, 13
Protection, 72 Dilution Cycle, Power Loss, 76
Checklist, Start-Up, CL-1 Disassemble (Hermetic Pump), 87
Chilled Water Control, Entering, 22 Display Screens, LID, 22
Chilled Water Recycle Mode, 73 Double-Effect Reconcentration, 4
Chiller Components, 4 Dry Nitrogen (Chiller Leak Test), 80
Chiller Control Configuration, Set Up, 57 Duties, Operator, 76
Chiller Cycles (Instruct the Operator), 68 English to Metric Units, To Change the
Chiller Description, 4 LID Display From, 53
Chiller Evacuation, 57, 81 Entering Chilled Water Control, 22
Chiller Information and Nameplate, 4 Equilibrium Diagram and Chiller Solution Cycle, 5
Chiller Leak Test, 80 Equipment Configuration, Modify, As Necessary, 57
Chiller Operating Conditions, Check, 62 Equipment Service Parameters, Input, As Necessary, 57
Chiller Parts, Ordering Replacement, 92 Evacuation, Chiller, 57, 81
Chiller Shutdown — Below Freezing Conditions, 77 Evaporator (Inspect the Heat Exchanger Tubes), 79
Chiller Shutdown — Normal Conditions, 77 Explanations, Abbreviations and, 4
Chiller Shutdown, Check, 62 Extended Shutdown, Start-Up After, 77
Chiller Solution Cycle, Equilibrium Diagram and, 5 Failure, Warm-Up, 71
Chiller Timers, 31 Fault Protection, Check Method 2, Control
Complete (Hermetic Pump Inspection), 87 Override and, 72

Field Piping, Inspect, 55
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Field Wiring, Inspect, 55
Final Adjustment of Capacity Controls, 61
First 8-Input Module Inputs Test, 33
First 8-Input Module, 15
First Stage (Solution Concentration Control), 34
First, Second, and Third 8-Input Modules, 106
Flow Circuits, 5
G1 High Solution Level Control, 73
Green LEDs, 106
Heat Exchanger Tubes, Inspect the, 79
Hermetic Pump Inspection, 87
Holidays, To Schedule, 53
Information and Nameplate, Chiller, 4
Inhibitor (Solution), 82
Initial Control Checkout and Adjustment, 59
Initial Refrigerant Charging, 59
Initial Start-Up, 61
Initial Start-Up, Before, 55
Input Equipment Service Parameters, As Necessary, 57
Input Module,
First 8-, 15
Second 8-, 15
Third 8-, 15
Input Modules, First, Second, and Third, 8-, 106
Input the Design Set Points, 57
Input the Local Occupied Schedule (OCCPCO01S), 57
Input the Service Configuration, 57
Input Time and Date, 57
Inputs Test,
First 8-Input Module, 33,
PC6400, 31
Second 8-Input Module, 33
Slave PSIO, 32
Third 8-Inputs Module, 33
Inputs, Spare Safety, 51
Inspect (Hermetic Pump), 87
Inspect Field Piping, 55
Inspect Field Wiring, 55
Inspect Rupture Disc and Piping, 78
Inspect the Control Center, 78
Inspect the Heat Exchanger Tubes, 79
Inspection, Hermetic Pump, 87
Instruct the Operator, 68
Instructions, Operating, 76
Internal Service, 83
Introduction, 4
Job Data and Tools Required, 55
Leak Test, Chiller, 80
Leaks, Water, 79
LED, Red, 101
LEDs, Green, 106
Level Control, G1 High Solution, 73
Level Probes, 15
LID Configuration, Change the, If Necessary, 57
LID Display From English to Metric Units,
To Change the, 53
LID Display Messages, Checking the, 92
LID Display Screens, 22
LID Menu Items, 16
LID Operation and Menus, 15
LID Operations Using the Softkeys, Basic, 20
LID, Local Interface Device, 15
Limited Shutdown, Start-Up After, 76
Lithium Bromide (LiBr) Solution, Handling, 58
Lithium Bromide from Refrigerant, Removing, 82
Local Interface Device (LID), 15
Local Occupied Schedule (OCCPCO01S), Input the, 57
Local Start-Up, 68
Log Out of Network Device, 55

112

Log Sheets, 78
Long Interval Test (Standing Vacuum Test), 56
Low Concentration Limit, Refrigeration Pump
Cavitation Protection, 73
Low Refrigerant Level Operation, Check, 68
Low Temperature Cutout Adjustment, 83
Maintenance (Instruct the Operator), 68
Maintenance Procedures, 78
Maintenance,
Every 2 Months, 78
Every 3 Years, 78
Every 5 Years or 50,000 Hours (Whichever
Comes First), 78
Every 6 Months, 78
Every Day, 78
Every Month, 78
Every Year, 78
Periodic Scheduled, 78
Manual Capacity Valve Control, 35
Manual Exhaust Procedure, Purge, 79
Master Comfort Controller (PC6400) Module, 15
Menu Items, LID, 16
Menus, LID Operation and, 15
Messages, Checking the LID Display, 92
Metric Units, To Change the LID Display From
English to, 53
Mode,
Chilled Water Recycle, 73
(DESOLID), Desolidification, 73
Mode,
Normal Run, 71
Ramp Loading, 71
Modify Controller Identification, If Necessary, 57
Modify Equipment Configuration, As Necessary, 57
Module (Slave PSIO), Processor, 106
Module Operation, Notes On, 106
Module,
(Slave PSIO), Processor/Sensor Input/Output, 15
First 8-Input, 15
Master Comfort Controller (PC6400), 15
PC6400, 106
Second 8-Input, 15
Third 8-Input, 15
Modules,
Control, 101
Replacing Defective Processor, 107
Nameplate, Chiller Information and, 4
Network Device Control, Attach to, 54
Network Device, Log Out of, 55
Nitrogen, Dry (Chiller Leak Test), 80
Noncondensable Accumulation Rate, 80
Noncondensable Accumulation Rate, Determine, 68
Normal Conditions, Chiller Shutdown-, 77
Normal Run Mode, 71
Occupancy Schedule, 31
Occupied Schedule (OCCPCO01S), Input the Local, 57
Octyl Alcohol, Adding, 82
Ontime, Service, 78
Operating Conditions, Check Chiller, 62
Operating Controls Monthly, Check Safety and, 78
Operating Instructions, 76
Operation and Menus, LID, 15
Operation,
Cycle-Guard System, 83
Service, 51
Time Schedule, 21
Operations Knowledge (Instruct the Operator), 68
Operations, Override, 20



INDEX (cont)

Operator Duties, 76
Operator, Instruct the, 68
Ordering Replacement Chiller Parts, 92
Outputs Test,
PC6400, 32
Slave PSIO, 32
Override Operations, 20
Overrides, Capacity, 34
Overview
Controls, 13
LID Operation and Menus, 15
Troubleshooting Guide, 92
Parts, Ordering Replacement Chiller, 92
Password, 57
Password, To Change the, 53
PC6400 Inputs Test, 31
PC6400 Module, 106
PC6400 Module,
Inputs,106
Outputs 106
PC6400 Module, Master Comfort Controller, 15
PC6400 Outputs Test, 32
Periodic Scheduled Maintenance, 78
Physical Data, 108
PIC Concentration Control, Solution High
Concentration, 35
PIC Control Tests, 31
PIC System Components, 13
PIC System Functions, 22
Piping, Inspect Rupture Disc and, 78
Plotting the Solution Cycle, 11
Point Status, To View, 20
Power Interruption, Actions After, 78
Power Loss Dilution Cycle, 76
Power-Up, 55
Pre-Start (Start-Up/Shutdown/Recycle Sequence), 69
Preliminary Check (Initial Start-Up), 61
Preparation (Preliminary Check, Initial Start-Up), 61
Pressure Transducers, 15 101
Prevent Accidental Start-Up, To, 59
Probes, Level, 15
Processor Module (Slave PSIO), 106
Processor Module (Slave PSIO),
Inputs, 106
Outputs, 106
Processor Modules, Replacing Defective, 107
Processor/Sensor Input/Output Module (Slave PSIO), 15
Proportional Bands and Gain, 22
PSIO Inputs Test, Slave, 32
PSIO Outputs Test, Slave, 32
Pump Inspection, Hermetic, 87
Purge Manual Exhaust Procedure, 79
Purge Operation (Instruct the Operator), 68
Purge System, 12
Ramp Loading Control, 33
Ramp Loading Mode, 71
Reassemble (Hermetic Pump), 87
Recycle Mode, Chilled Water, 73
Red LED, 101
Refrigerant Charge Adjustment, 83
Refrigerant Charge Adjustment, Final, 62
Refrigerant Charging, Initial, 59
Refrigerant Level Operation, Check Low, 68
Refrigerant Sample, 81
Refrigerant Sampling, Solution or, 81
Refrigerant Tracer (Chiller Leak Test), 81
Refrigerant,
Charge Chiller with Solution and, 58
Removing Lithium Bromide from, 82
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Refrigeration Pump Cavitation Protection, Low
Concentration Limit, 73
Relay Board, Six-Pack, 15
Relay, Tower Fan, 35
Remote Start/Stop Controls, 35
Removing Lithium Bromide from Refrigerant, 82
Repair the Chiller Leak, Retest, and Apply
a Standing Vacuum Test, 81
Replacement Chiller Parts, Ordering, 92
Replacing Defective Processor Modules, 107
Reset, Water/Brine, 51
Resistance Check (Temperature Sensors), 92
Run Mode, Normal, 71
Rupture Disc and Piping, Inspect, 78
Safety and Operating Controls Monthly, Check, 78
Safety Considerations, 1
Safety Controls, 51
Safety Devices and Procedures (Instruct the Operator), 68
Safety Inputs, Spare, 51
Safety Shutdown, 76
Sample,
Refrigerant, 81
Solution, 81
Sampling, Solution or Refrigerant, 81
Scale, Condensing Water Tube, 92
Schedule (OCCPCO01S), Input the Local Occupied, 57
Schedule,
Holidays, to, 53
Scheduled Maintenance, Periodic, 78
Screens, LID Display, 22
Second 8-Input Module Inputs Test, 33
Second 8-Input Module, 15
Second Stage (Solution Concentration Control), 34
Sensor Input/Output Module (Slave PSIO), 15
Sensors,
Checking Temperature, 92
Temperature, 15
Sequence, Start-Up/Shutdown/Recycle, 68
Service Configuration, Input the, 57
Service Menu Tables, To Access the, 22
Service Ontime, 78
Service Operation, 51
Service Screens, To Access the, 51
Service Valve Diaphragm Replacement, 83
Service, Internal, 83
Set Points,
Input the Design, 57
To View and Change, 22
Set Up Chiller Control Configuration, 57
Severe Crystallization, 91
Short Interval Test (Standing Vacuum), 56
Shutdown — Below Freezing Conditions, Chiller, 77
Shutdown — Normal Conditions, Chiller, 77
Shutdown Sequence, 73
Shutdown,
Actions After Abnormal, 77
Check Chiller, 62
Safety, 76
Signal,
Analog, 13
Digital, 13
Six-Pack Relay Board, 15
Slave PSIO Inputs Test, 32
Slave PSIO Outputs Test, 32
Slave PSIO,
Processor Module, 106
Processor/Sensor Input/Output Module, 15
Softkeys, Basic LID Operations, Using the, 20
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Solution Analysis, 82 Chiller Leak, 80
Solution and Refrigerant, Charge Chiller With, 58 Control, 101
Solution Concentration Control, 34 First 8-Input Module Inputs, 33
Solution Concentration Control, Long Interval, 56
First Stage, 34 PC6400 Inputs, 31
Second Stage, 34 PC6400 Outputs, 32
Third Stage, 34 Perform an Automated Control, 59
Solution Cycle, Second 8-Input Module Inputs, 33
Equilibrium Diagram and Chiller, 5 Short Interval, 56
Plotting the, 11 Slave PSIO Outputs, 32
Solution Decrystallization, 87 Standing Vacuum, 56
Solution Level Control, G1 High, 73 Third 8-Input Module Inputs, 33
Solution or Refrigerant Sampling, 81 Tests, PIC Control, 31
Solution Sample, 81 Third 8-Input Module Inputs Test, 33
Solution, Third 8-Input Module, 15
Charging, 58 Third Stage (Solution Concentration Control), 34
Handling Lithium Bromide (LiBr), 58 Time and Date, Input, 57
Inhibitor, 82 Time Schedule Operation, 21
Spare Alarm Contact, 51 Timers, Chiller, 31
Spare Safety Inputs, 51 Tools Required, Job Data and, 55
Standing Vacuum Test, 56 Tower Fan Relay, 35
Start the Chiller, 76 Tracer, Refrigerant (Chiller Leak Test), 81
Start-Up After Below Freezing Conditions, 77 Transducers,
Start-Up After Extended Shutdown, 77 Check Pressure, 101
Start-Up After Limited Shutdown, 76 Pressure, 15, 101
Start-Up Checklist, CL-1 Replacing, 101
Start-Up, Treatment, Water, 79, 92
Before Initial, 55 Troubleshooting Guide, 92
Initial, 61 Tube Scale, Condensing Water, 92
Local, 68 Tubes, Inspect the Heat Exchanger, 79
Start-Up, Operation, and Maintenance Manuals Using the Softkeys, Basic LID Operations, 20
(Instruct the Operator), 68 Vacuum Test, Standing, 56
Start-Up/Pulldown Failures, Check Method 1, View and Change Set Points, To, 22
Concentration Protection During, 71 Voltage Drop (Temperature Sensors), 101
Start-Up/Shutdown/Recycle Sequence, 68 Warm-Up (Start-Up/Shutdown/Recycle Sequence), 71
Start/Stop Controls Remote, 35 Warm-Up Failures, 71
Starting Chiller, Before, 76 Water Leaks, 79
Status, To View Point, 20 Water Treatment, 79, 92
Stop the Chiller, 76 Water/Brine,
Temperature Accuracy, Check (Checking Reset Type 1, 51
Temperature Sensors), 101 Reset Type 2, 51
Temperature Sensors (PIC System Components), 15 Reset Type 3, 51
Temperature Sensors, Checking, 92 Water/Brine Reset, 51
Test, Wiring,
Automated, 31 Control, 35
Capacity Valve Actuator, 33 Inspect Field, 55
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CUT ALONG DOTTED LINE

CUT ALONG DOTTED LINE

INITIAL START-UP CHECKLIST FOR

16JT DOUBLE-EFFECT HERMETIC ABSORPTION LIQUID CHILLER
(Remove and use for job file.)

MACHINE INFORMATION:

NAME JOB NO.
ADDRESS MODEL
CITY STATE ZIP

SUPPLY STEAM PRESSURE

STEAM PRESSURE AT GENERATOR

DESIGN DATA:
FLOW TEMPERATURE TEMPERATURE PRESSURE
TONS | RATE IN ouT DROP PASS
EVAPORATOR
ABSORBER
COOLER

ELECTRICAL DATA: Volts

INHIBITOR:

CARRIER OBLIGATIONS: Assemble ............... Yes [] No []
Leak Test ............... Yes [ No [
Dehydrate .. ............. Yes [ No [
Charging................ Yes [ No [
Operating Instructions Hrs.

START-UP TO BE PERFORMED IN ACCORDANCE WITH APPROPRIATE MACHINE START-UP
INSTRUCTIONS

JOB DATA REQUIRED:

1. Machine Installation Instructions . ........................ Yes [] No []
2. Machine Assembly, Wiring, and Piping Diagrams . ........... Yes [] No []
3. Starting Equipment Details and Wiring Diagrams . .. ......... Yes [] No [J
4. Applicable Design Data (see above) . ..................... Yes [ No [
5. Diagrams and Instructions for Special Controls ............. Yes [] No []

INITIAL MACHINE PRESSURE:

YES NO

Was Machine Tight?

If Not, Were Leaks Corrected?

WHAT WAS FINAL VACUUM AFTER REPAIRS?

RECORD PRESSURE DROPS: Cooler Condenser Absorber
CHARGE LiBr: Initial Charge Final Charge After Trim
CHARGE REFRIGERANT: Initial Charge Final Charge After Trim

Copyright 1997 Carrier Corporation

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
Book|2 PC 211 Catalog No. 531-610 Printed in U.S.A. Form 16JT-3SS Pg CL-1 2-97 Replaces: New
Tab |5b



INSPECT WIRING AND RECORD ELECTRICAL DATA:
RATINGS:

Line Voltages: Controls

CONTROLS: SAFETY, OPERATING, ETC.

Perform Control Test (Yes/No)

PIC CAUTION

PUMP MOTORS AND CONTROL CENTER MUST BE PROPERLY AND INDIVIDUALLY CONNECTED BACK
TO THE EARTH GROUND IN CONTROL BOX (IN ACCORDANCE WITH CERTIFIED DRAWINGS).

RUN MACHINE: Do these safeties shut down machine?

Chilled Water Flow Switch
Cooling Water Flow Switch
Pump Interlocks

High G1 Temperature
High G1 Pressure
LCWCO (Leaving Chilled Water Cut-Out)

INITIAL START:
Line Up All Valves in Accordance With Instruction Manual:

LiBr is Charged gal. Refrigerant is Charged

Check Solution Pump(s) Rotation and Record:
Correct Incorrect

Check Refrigerant Pump Rotation and Record:
Correct Incorrect

Start Water Pumps and Establish Water Flow

START MACHINE AND OPERATE. COMPLETE THE FOLLOWING:

Complete Any Remaining Control Calibration and Record Under Controls Section (pages 13-55).
Take At Least 2 Sets of Operational Log Readings and Record.

Trim Charge. Check Operation of Cycle-Guard™ Valve. Add Alcohol.

Give Operating Instructions to Owner’s Operating Personnel.
Call your local Carrier factory representative to report start up (1-800-333-CHIL).

agpwNE

SIGNATURES:

CARRIER TECHNICIAN

CUSTOMER REPRESENTATIVE

CL-2

Yes []
Yes []
Yes []

Yes []
Yes []
Yes []

gal.

Hours Given:

No [J
No [
No []

No ]
No [
No []

Hours

DATE

DATE

Yes
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L LA

16JT DOUBLE-EFFECT ABSORPTION LIQUID CHILLER

CONFIGURATION SETTINGS LOG

(Remove and use for job file.)

16JT SET POINT TABLE CONFIGURATION SHEET

CUT ALONG DOTTED LINE

+ LID Identification:

Default Bus: 0

Bus
Default Bus: 0

Default Address: 1

Address _
Default Address: 230

CL-3

DESCRIPTION UNITS RANGE DEFAULT VALUE
: : DEG F 41 to 65 50.0
Cooling Setpoint (DEG C) (5 to 18.3) (10)
' PC6400 Software:  Version
. LID Software: \ersion
+ PC6400 Controller Identification: Bus Address




L LA

LOCAL 16JT PIC TIME SCHEDULE CONFIGURATION SHEET OCCPCO01S

Day Flag Occupied
M TWTF S S H Time

Unoccupied
Time

Period 1:

Period 2:

Period 3:

Period 4:

Period 5:

Period 6:

Period 7:

Period 8:

NOTE: Default setting is OCCUPIED 24 hours each day.

CCN 16JT PIC TIME SCHEDULE CONFIGURATION SHEET OCCPC02S

Day Flag Occupied
M TWTF S S H Time

Unoccupied
Time

Period 1:

Period 2:

Period 3:

Period 4:

Period 5:

Period 6:

Period 7:

Period 8:

NOTE: Default setting is OCCUPIED 24 hours each day.

16JT PIC TIME SCHEDULE CONFIGURATION SHEET OCCPC S

Day Flag Occupied
M TWTF S S H Time

Unoccupied
Time

Period 1:

Period 2:

Period 3:

Period 4:

Period 5:

Period 6:

Period 7:

Period 8:

NOTE: Default setting is OCCUPIED 24 hours each day.

CL-4
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16JT PIC CONFIG TABLE CONFIGURATION SHEET

CUT ALONG DOTTED LINE

DESCRIPTION RANGE UNITS DEFAULT VALUE

RESET TYPE 1

-15to 15 DEG F 10
Degrees Reset at 20 mA (-8.3 to 8.3) (DEG C) (5.6)
RESET TYPE 2

-40 to 245 DEG F 65
Remote Temp (No Reset) (-40 to 118) (DEC C) (18.3)

-40 to 245 DEG F 85
Remote Temp (Full Reset) (-40 to 118) (DEG C) (29.4)

-15to 15 DEG F 10
Degrees Reset (-8.3 t0 8.3) (DEG C) (5.6)
RESET TYPE 3

Oto 15 DEG F 10
CHW Temp (No Reset) (0 to 8) (DEG C) (5.6)
0to 15 DEG F 0

CHW Temp (Full Reset) (0 to 8) (DEG C) 0)

-15to 15 DEG F 5
Degrees Reset (-8.3 10 8.3) (DEG C) (2.8)
Select/Enable Reset Type Oto3 0
CHW_IN Control Option DSABLE/ENABLE DSABLE
Remote Contacts Option DSABLE/ENABLE DSABLE
Temp Pulldown Deg/Min 2to0 10 (1.1 to 5.6) (BES CFI%A/IIIRII.) (137)
CCN Occupancy Config:
Schedule Number 21099 2
CCN Occupancy Config:
Broadcast Option DSABLE/ENABLE DSABLE

CUT ALONG DOTTED LINE

CL-5
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16JT PIC SERVICE1 TABLE CONFIGURATION SHEET

DESCRIPTION RANGE UNITS DEFAULT VALUE
. . . 37 to 42 DEG F 38
Refrigerant Trip Point (2.8 to 55) (DEG C) (3.3)
; ; 2t05 DEG F 2
Refrigerant Override Delta T (1110 2.8) (DEG C) (1.1)
Water Flow Verify Time 05to5 MIN 0.5
2to 10 DEG F 5
Recycle Restart Delta T (1.1 t0 5.6) (DEG C) 2.8)
- 100 to 150 DEG F 110
Weak LiBr Lvg Abs Alert (37.8 to 65.6) (DEG C) (43.3)
; 199 to 204 DEG F 199
G2 Condensate Override (92.8 to 95.5) (DEG C) (92.8)
. . 311 to 320 DEG F 311
G1 Strong LiBr Override (155 tol 60) (DEG C) (155)
150 to 240 DEG F 175
G2 Overflow Alarm (65.6 to 115.6) (DEG C) (79.4)
Desolidification Time 15 to 240 MIN 60
Concentration Sensor Cal:
Conc at Low Level 50 to 60 % 55
Volts at Low Level 0to5.0 VOLTS 4.5
Conc at High Level 50 to 60 % 60
Volts at High Level 0to5.0 VOLTS 3.0
Cycle-Guard™ Level Adjust Oto 15 — 8
Line Frequency 0/1 Hz 0
Select 0 = 60 Hz,
1=50Hz
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16JT PIC SERVICE2 TABLE CONFIGURATION SHEET

DESCRIPTION

RANGE

UNITS

DEFAULT

VALUE

CHWS Temp Enable

Oto 2
(0 = DSABLE
1=LOW
2 = HIGH)

CHWS Temp Alert

-40 to 245
(-40 to 118)

DEG F
(DEG C)

245
(118.3)

CHWR Temp Enable

Oto 2
(0 = DSABLE
1=LOW
2 = HIGH)

CUT ALONG DOTTED LINE

CHWR Temp Alert

—40 to 245
(~40 to 118)

DEG F
(DEG C)

245
(118.3)

Reset Temp Enable

Oto2
(0 = DSABLE
1=LOW
2 = HIGH)

Reset Temp Alert

-40 to 245
(-40 to 118)

DEG F
(DEG C)

245
(118.3)
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16JT PIC SERVICE3 TABLE CONFIGURATION SHEET

DESCRIPTION RANGE UNITS DEFAULT VALUE
Control Point Deadband (82 Eg i% (BES E) (01.;:'?6)
Proportional Inc Band 2to 10 6.5
Proportional Dec Band 2to 10 6.0
Proportional CHW_IN Gain 1to3 2.0
G1 Solution Temp Bias 1to 10 5.0
Capacity Valve Setup:

Warmup Travel Limit 15 to 80 % 65

Running Travel Limit 15 to 100 % 100

Linear Valve Type 0/1 NO/YES NO

Pneumatic Valve Type 0/1 NO/YES NO
Spray Pump Fault 0/1 DSABLE/ENABLE ENABLE
Solution Pump 2 Fault 0/1 DSABLE/ENABLE ENABLE
Solution Pump:

Ontime 0 to 500,000 Hours 0

Starts 0 to 65,534 0
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HOLIDAY CONFIGURATION SHEET (HOLDY __9S)
DESCRIPTION RANGE UNITS VALUE
Start Month lto 12
Start Day 1to 31
Duration 0 to 99 DAYS
HOLIDAY CONFIGURATION SHEET (HOLDY __9)
DESCRIPTION RANGE UNITS VALUE
Start Month 1to 12
Start Day 1to 31
Duration 0 to 99 DAYS
HOLIDAY CONFIGURATION SHEET ~ (HOLDY __S)
DESCRIPTION RANGE UNITS VALUE
Start Month 1to 12
Start Day 1to 31
Duration 0to 99 DAYS

CUT ALONG DOTTED LINE
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, NOTE: There are no holidays defined on the default menu. Holiday dates must be updated yearly if they are used.




BROADCAST (BRODEF) CONFIGURATION SHEET

DESCRIPTION RANGE UNITS DEFAULT VALUE
Time Broadcast Enable ENABLE/DSABLE DSABLE
Daylight Savings Start

Start Month 1lto12 4
Start Day of Week lto3l 15
Start Time 00:00to 23:59 HH:MM 02:00
Start Advance 1101440 MIN 60
Stop Month 1to12 10
Stop Day of Week 1to31 15
Stop Time 00:00 to 23:59 HH:MM 02:00
Stop Back 1to 1440 MIN 60
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