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Mini Power-Zone® Unit Substation 
Selection Tables
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Selection Tables

NOTE: The enclosure drawings referenced in the Enclosure column of the selection tables are shown 
on pages 10–15. The wiring diagrams referenced in the selection tables are shown on page 16.

Single Phase

480 Volt Primary, Load Center Interior, Interrupt Rating 18 kAIR, NEMA Type 3R

kVA Part Number
Primary 

Main
Secondary 

Main

Feeder Circuit Breakers

Enclosure
Wiring 

Diagram
Maximum Number Maximum 

Ampere 
Rating1 pole 2 pole

5 MPZ5S40F FAL24015 QO230 10 5 20 A i

7.5 MPZ7S40F FAL24020 QO240 10 5 30 A i

10 MPZ10S40F FAL24030 QO260 10 5 40 A i

15 MPZ15S40F FAL24060 QO280 24 12 60 B i

25 MPZ25S40F FAL24100 QO2125 24 12 100 B i

480 Volt Primary, NQ Panelboard Interior, Interrupt Rating 18 kAIR, NEMA Type 3R

kVA Part Number
Primary 

Main
Secondary 

Main

Feeder Circuit Breakers

Enclosure
Wiring 

Diagram
Maximum Number Maximum 

Ampere 
Rating1 pole 2 pole

5 MPZB5S40F FAL24015 QOB230 10 5 20 AA i

7.5 MPZB7S40F FAL24020 QOB240 10 5 30 AA i

10 MPZB10S40F FAL24030 QOB260 10 5 40 AA i

15 MPZB15S40F FAL24060 QOB280 24 12 60 BB i

25 MPZB25S40F FAL24100 QOB2125 24 12 100 BB i

480 Volt Primary, Load Center Interior, Interrupt Rating 25 kAIR, NEMA Type 3R

kVA Part Number
Primary 

Main
Secondary 

Main

Feeder Circuit Breakers

Enclosure
Wiring 

Diagram
Maximum Number Maximum 

Ampere 
Rating1 pole 2 pole

5 MPZ5S40F25K FHL26015 QO230 10 5 20 A i

7.5 MPZ7S40F25K FHL26020 QO240 10 5 30 A i

10 MPZ10S40F25K FHL26030 QO260 10 5 40 A i

15 MPZ15S40F25K FHL26060 QO280 24 12 60 B i

25 MPZ25S40F25K FHL26100 QO2125 24 12 100 B i

480 Volt Primary, NQ Panelboard Interior, Interrupt Rating 25 kAIR, NEMA Type 3R

kVA Part Number
Primary 

Main
Secondary 

Main

Feeder Circuit Breakers

Enclosure
Wiring 

Diagram
Maximum Number Maximum 

Ampere 
Rating1 pole 2 pole

5 MPZB5S40F25K FHL26015 QOB230 10 5 20 AA i

7.5 MPZB7S40F25K FHL26020 QOB240 10 5 30 AA i

10 MPZB10S40F25K FHL26030 QOB260 10 5 40 AA i

15 MPZB15S40F25K FHL26060 QOB280 24 12 60 BB i

25 MPZB25S40F25K FHL26100 QOB2125 24 12 100 BB i

INCLUDES: 

(1) QOB230 

(3) QOB120

MINI POWER ZONE "MP1" - NATIONAL GUARD
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Mini Power-Zone® Unit Substation 
Enclosure Drawings
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Single Phase—Enclosure BB

Replacement Parts

Item Catalog Number

Box and back plate 39002-431-50

Dead front 39002-431-05

Hinged cover 39002-431-06

Ground bar PK18GTA

Neutral assembly SN-38

0.50 x 0.75 knockouts
(13)     (19)

1.00 x 0.25 knockouts
(25)     (6)

2.00 typ.
(51)       

21.40
(544)

12.00
(305)

49.80
(1265)

51.00
(1295)

16.25
(413)

13.50
(343)

Hinged door with
padlock hasp

Dead front circuit
breaker panel

0.56 dia.
(14)       

CL

Front
View

Side
View

Dual Dimensions: Inches 
(mm)  

16.75
(425)

Bottom
View

12.00
(305) 0.56 dia.

(14)       
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Mini Power-Zone® Unit Substation 
Wiring Diagrams
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Wiring Diagrams

Single Phase

Three Phase

Primary Main

Spaces only for
feeder circuit breakers

Secondary Main
240 V

S/N

H1 H4H3H2

X1 X3 X4X2

480 V

Diagram i

Primary Main

Spaces only for
feeder circuit breakers

Secondary Main
208Y/120 V

S/N

480 V

H1H4 H3 H2

X1 X3

X0

X2

H9 H5H6H7 H8

Diagram ii

X1 X3X0 X2

Spaces only for
feeder circuit breakers

Secondary Main
208Y/120 V

Primary Main

S/N

A
1

A
2

A
3

B
1

B
2

B
3

C
1

C
2

C
3

H1 H3H2

480 V

Diagram iii
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Additional Information

Designed for Ease of Installation

The Mini Power-Zone Unit Substation has a unique two-part construction that provides installation 
flexibility. This two-part construction uses removable transformers, available from factory stock, which 
can be replaced without disturbing external panelboard wiring. The transformer and panelboard can be 
mounted one part at a time if there is a space or handling problem.

The panelboard can be removed and wired first, if desired. The transformer simply mounts on top of 
the panelboard, and the primary and secondary leads are re-connected to the main circuit breakers.

All sizes are carried in Schneider Electric warehouse system stock. Each comes complete with the 
transformer and the main primary and secondary circuit breakers, all sized in accordance with NEC 
requirements. Branch circuit breakers are supplied separately.

Special Applications

Solar Photovoltaic Systems

• NEC 690.64 Point of Connection

The output of a photovoltaic (PV) utility interactive inverter can be connected to either the line or 
load side of the utility service, based on the system design and the requirements found in NEC 
690.64. Mini Power-Zone units are ideal where voltage transformation is needed. The units include 
both primary and secondary overcurrent protective devices along with panelboard mounted 
devices for each inverter output.

Particular attention must be paid for load side connections and the requirements of NEC 690.64(B). 
If the panelboard in the Mini Power-Zone unit contains overcurrent protective devices for both PV 
inverter sources and system branch circuits or feeders, the sum of the ampere ratings of devices 
supplying power to the panelboard cannot exceed 120% of its ratings to comply with 690.64(B)(2). 
In addition, consider 690.64(B)(7), where the sum of the ampere ratings of devices supplying power 
exceeds the panelboard rating the devices used to connect PV inverters must be located at the 
opposite end from the input feeder or main circuit location. Since the panelboard devices are backfed 
from the PV inverters, hold down brackets are required to comply with 690.64(B)(6). Contact your 
local Schneider Electric representative for specific application assistance on using Mini Power-Zone 
units in PV systems.

Replacement Transformers and Interiors
Does not include backfeed secondary main circuit breaker

Phase kVA

Catalog Number

Transformer
Interior

Load Center Panelboard

1

5 MPT5S40F

QON30CCl
NQM18L1C7.5 MPT7S40F

10 MPT10S40F
15 MPT15S40F NQM30L2C
25 MPT25S40F

3
15 MPT15T2F

QON330L200 NQM430L1C22.5 MPT22T2F
30 MPT30T2F
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Mini Power-Zone® Unit Substation 
Product Specifications
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• NEC 690.9 (B) Power Transformers

Must meet NEC 450.3 for overcurrent protection for primary protection.

Since the Mini Power-Zone unit will be used in both directions, the main circuit breakers must both 
comply with the secondary overcurrent protection limit of 125% maximum. That being the case, the 
limits for the primary circuit breakers at 480 V are as shown in the following table.

Product Specifications

Unit Substations

UL Listed per UL 1062 File E92978

Transformers

Specification Number: 26 20 00.16

Product Name: DRY TYPE RESIN ENCAPSULATED TRANSFORMERS

Primary Overcurrent Protection (Circuit Breaker)

Specification Number: 26 28 16.14

Product Name: MOLDED CASE CIRCUIT BREAKERS

Secondary Panelboard and Secondary Main

Specification Number: 26 24 19.05

Product Name: LIGHTING AND APPLIANCE BRANCH CIRCUIT LOAD CENTERS

or

Specification Number: 26 24 16.14

Product Name: LIGHTING AND APPLIANCE BRANCH CIRCUIT PANELBOARDS 240 VAC, 48 VDC 
MAXIMUM

kVA Phase 480 V Current 125% Handle Rating

5 1 10.42 15 1

1 The standard single phase 5, 7.5, and 10 kVA circuit breakers comply with NEC 690.9 (B). Others will have to be quoted as 
special orders to meet the requirement.

7.5 1 15.63 20 1

10 1 20.83 30 1

15 1 31.25 40
25 1 50.08 70
15 3 18.04 25

22.5 3 27.06 35
30 3 36.08 50
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BILL OF MATERIALS 
 

NCNG - MORRISVILLE 
 
 
 

QTY.  DESCRIPTION 
    
   1  GALAXY 5000 SERIES UPS SYSTEM 

  DIMENSIONS & WEIGHT: 
  UPS MODULE: 28”W x 33”D x 75”H; 882 LBS 
  BATTERY CABINET: 32”W x 33”D x 75”H; 2,950 LBS 
  BYPASS CABINET: 28”W x 33”D x 75”H; 1,200 LBS 
 

· RATING: 40KVA / 36KW 

· INPUT & OUTPUT FREQUENCY: 60HZ 

· INPUT VOLTAGE: 480V 

· OUTPUT VOLTAGE: 208V 

· BATTERY RUN TIME: 10 MINUTES @ 36KW LOAD 
(ADJACENT CABINET) 

· 3CB EXTERNAL MAINTENANCE BYPASS 
(ADJACENT CABINET; INCLUDES 480/208V TRANSFORMER) 

· SNMP / WEB COMMUNICATION CARD 

· MODBUS COMMUNICATION CARD 

· SINGLE INPUT / TOP OR BOTTOM ENTRY 

· INSTALLATION, OPERATION, & MAINTENANCE MANUAL 

· START-UP & SAME DAY BASIC OPERATOR TRAINING 
BY APC FIELD SERVICE 
(MON – FRI; 8AM – 5PM) 
THREE WEEKS ADVANCE NOTICE REQUIRED 

· WARRANTY (1 YEAR; PARTS & SERVICE) 
 

EACH GALAXY SERIES UPS MODULE INCLUDES MICROPROCESSOR CONTROLLED 
LOGIC CIRCUITS, INPUT CONTACTOR AND FUSES, STATIC BYPASS SWITCH (100% 

RATED), OUTPUT FUSES AND STATIC SWITCH, MANUAL MAINTENACE BYPASS SWITCH 
STATUS/CONTROL PANEL, AND COMMUNICATION PORTS FOR CUSTOMER USE 

 
    1  ON-SITE CUSTOMER TRAINING FOR ABOVE GALAXY 5000 UPS 

  BY APC FIELD SERVICE 
  (MON – FRI; 8AM – 5PM) 
  THREE WEEKS ADVANCE NOTICE REQUIRED 

 

STANDARD FACTORY TESTING WILL BE PROVIDED FOR ABOVE UNIT – SEE 

ATTACHED REPORT FOR DETAILS ON PROCEDURES. SPECIFICATIONS DO 

NOT CLARIFY SPECIFIC TESTING REQUIREMENTS. 

 

FINAL ACCEPTANCE TESTING – SPECIFICATIONS DO NOT DETAIL 

REQUIREMENTS FROM MANUFACTURER, NO TESTING IS PROVIDED IN ABOVE 

PROPOSAL 



MGE Galaxy 5000 
40/50/60/80/100/130 kVA 

The recommended power protection for all critical applications

40 – 130 kVA state-of-the-art 

three-phase power protection 

designed to meet a wide range 

of requirements from medium 

data centers to industrial and 

facilities applications

®



Flexible three-phase power protection designed to meet a wide range of requirements,  

from medium data centers to industrial and facilities applications. 

The MGE Galaxy™ 5000 offers state-of-the-art technology that increases performance and reliability, 

protecting against all power quality disturbances while allowing you to customize a solution to meet 

your unique specifications. The space-saving reduced footprint, power factor corrected input to prevent 

oversizing cables, circuit breakers, and generator result in lower total cost of ownership and overall 

customer savings. Upstream harmonics management allows a generator-friendly installation and flexible 

configurations for even the most demanding designs. Features such as parallel capability for both 

capacity and redundancy, full front access for ease of serviceability, user-friendly graphical display with 

multiple language options, and SNMP with network-based power management options make the Galaxy 

5000 one of the easiest UPS units in its class to manage and maintain.

Features and benefits

High power availability 

Fault tolerance

Redundant components

High overload capacity

Installation and serviceability 

Easy to install

Front access servicing

Multiple levels of service

™ ™

Flexible and upgradable 

Expandable power ranges

Higher capacity or redundancy

Simple integration

Extended backup options 

Compatible

Field upgradable

Low total cost of ownership 

Power factor corrected input

Ef!cient

Galaxy 5000



MGE Galaxy 5000 features

1

1

2

2

3

3

4

5

5

4

IGBT-based technology for power quality 

Dual input 

Parallel operation 

Redundant components 

Built-in static and maintenance bypass 



MGE Galaxy 5000 options

Integrated input isolation transformer

Seismic certi!cation

Options



™

Assembly and Start-Up Service

On-site Warranty Extension Service

Advantage Plans

 

 

 

Remote Monitoring Service (RMS)

Preventive Maintenance

A Comprehensive Portfolio of Services

Schneider Electric Critical Power & Cooling Services (CPCS) provides the highest quality services and 

solutions by trained and trusted professionals. Our world-class services offer a smart way to build, operate, 

and maintain your critical applications, ensuring the right people, in the right place, at the right time. 

StruxureWare for Data Centers Software Suite



Technical specifications

Rated power ( kVA/kW ) 40/36 50/45 60/54 80/72 100/90 130/117

Normal AC supply input

Input voltage (V) 480 V core, 3 wire + G (220 V, 208 V, 600 V w/ aux transformer 4 wire + G)

Frequency (Hz) 60 Hz +/-5%

Input power factor >.99 at full load

THDI <5% at full load

Input voltage tolerance utility operation 480 V core (166 – 600 V with aux transformer)

Dual mains input Yes

Input voltage tolerance bypass +10% standard +4, 6, 8, 10% (programmable)

Back-feed protection Built-in back-feed contactor

Output

Nominal output voltage (V) 480 V core, 3 wire + G (220 V, 208 V, 600 V w/ aux transformer 4 wire + G)

Efficiency at full load (AC-AC) 93% 93.5% 94.5%

Load power factor 0.5 leading to 0.5 lagging

Output frequency Mains synchronized in normal operation 60 Hz + 0.05% free running

Overload capacity utility operation 125% for 10 minutes, 150% for 60 seconds

Overload battery utility operation 150% for 60 seconds

VTHD <1% L-L and L-N for non-linear loads (<2% max)

Output voltage tolerance +1% static, +5% at 100% load step

Communication and management

Control panel Multi-function LCD, status, and control console

Dimensions and weights

UPS 76" H x 28" W x 33" D all kVA ranges
Weights minimum: 20 – 60 kVA 881 lb., 80 – 130 kVA 1,147 lb.
Weights maximum: 20 – 60 kVA 2,149 lb., 80 – 130 kVA 2,314 lb.

Top entry cabinet 75” H x 14” W x 33.42” D

Battery cabinet 75” H x 26” W x 33.42” D

Battery cabinet 75” H x 32” W x 33.42” D

Battery cabinet 75” H x 48” W x 33.42” D

Matching maintenance bypass 75” H x 28” W x 33.42” D

Transformer cabinet 75” H x 28” W x 33.42” D

Distribution cabinet 75” H x 42” W x 33.42” D

Parallel system bypass cabinet (480 V Only)  28” or 75” H x 42” W x 33.42” D

Regulatory

Safety UL 1778, ISO9001, FCC class A

EMC/EMI/RFI EN50091-2 IEC 62040-2 FCC15A

Approvals CE, UL 924 for 40 – 50 kVA battery cabinets

Environmental

Storage temperature -13 °F to 113 °F

Operating temperature UPS (32 °F to 104 °F), bat. (66 °F to 77 °F)

Relative humidity 0 – 95% non-condensing

Operating elevation < or = 3,333 feet

Storage elevation < or = 40,000 feet

Max. audible noise at 1 m from unit 65 dBA 63 dBA
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About This Manual

This manual describes the startup, shutdown, and normal operation of the MGE Galaxy 5000 with
information on the user interface display and display menu structure. For maintenance the manual
describes alarm conditions, UPS isolation operation and maintenance and safety information on servicing
batteries for the MGE Galaxy 5000.

Symbols Used

WARNING: Indicates an electrical hazard, which, if not avoided, could result in injury
or death.

Caution: Indicates a hazard, which, if not avoided, could result in injury or death.

Note: Indicates important information.

See: Indicates that more information is available on the subject.

Companion Manuals
For additional information about the MGE Galaxy 5000, see the following documents:

• MGE Galaxy 5000 Installation – 990–5217–001

• MGE Galaxy 5000 Receiving & Unpacking – 990–5218–001

Find Updates to this Manual
You can check for updates to this manual on www.apc.com. Look for the latest letter revision (A,
B etc.) of the manual.
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Overview

User Interface
The UPS is operated using the control and display interface.

A. Graphical Display

B. Load protected LED

C. Minor fault LED

D. Major fault LED

E. Help key

F. Function keys. Each
key corresponds to
a function presented
on the display. The
function of each key
changes depending on
the menu displayed on
the screen.

G. Menu key. This button
provides direct access
to the main menu.

H. ON button.

I. OFF button.

J. PFC ON LED

K. UPS ON LED

L. Operation on battery
power LED

M. Load supplied LED

N. Bypass in operation
LED

Display Screens

Basic Operation of Display
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A Press the Menu key to access the Main Menu.

B Press the Help key for information on the pictogram functions. The key must be held down.

Measurements
TheMeasurements display screens consist of the following measurements screens:

1. Press the Menu key to return to the Main Menu.

2. Use the function keys ↑ or ↓ to highlightMeasurements on the display.

3. Press the function key ← to selectMeasurements.

4. Use the function keys ↑ or ↓ to select between the following measurements:

• Battery Measurements

• Voltage Measurements

• Current Measurements

• Power Measurements

• Frequency Measurements

• Ratios Measurements

• Parallel Measurements (option)

5. Press the function key ← to select the required measurements screen.

Alarms
Detailed information on all alarms is supplied on the display. See the“Troubleshooting“ section for
a list of possible alarm messages in the display.

1. Press the Menu key to return to the Main Menu.

2. Use the function keys ↑ or ↓ to highlight Alarms on the display.

3. Press the function key ← to select Alarms.

4. Use the function keys ↑ or ↓ to select between the alarm messages.

5. Press the function key ← to select the required alarm screen.
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Status
The Status display screens consist of the following Status screens:

1. Press the Menu key to return to the Main Menu.
2. Use the function keys ↑ or ↓ to highlight Status on the display.
3. Press the function key ← to select Status.
4. Use the function keys ↑ or ↓ to select between the following two Status screens:

• Time stamped events
• Statistics

5. Press the function key ← to select the required Status screen.

Settings
The Settings display screens consist of the following Settings screens:

1. Press the Menu key to return to the Main Menu.
2. Use the function keys ↑ or ↓ to highlight Settings on the display.
3. Press the function key ← to select Settings.
4. Use the function keys ↑ or ↓ to select between the Settings screens:

• Language
• Date / time
• Display contrast
• Buzzer volume
• Personalization
• Output voltage
• Password
• Dry-contact settings

5. Press the function key ← to select the required Settings screen.

Controls
The Controls display screens consist of the following Controls screens:

1. Press the Menu key to return to the Main Menu.
2. Use the function keys ↑ or ↓ to highlight Controls on the display.
3. Press the function key ← to select Controls.
4. Use the function keys ↑ or ↓ to select between the Controls screens:

• Reset Alarms
• Inverter on
• Inverter off
• Force load transfer to inverter
• Force load transfer to bypass
• Desynchronize inverter from bypass
• Resynchronize inverter and bypass
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• Tests LEDs

• Buzzer OFF

• Enable LCM indications

• Disable LCM indications

5. Press the function key ← to select the required Controls screen.
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UPS Configuration

Access to the Personalization Functions
Caution: Personalization must be carried out with switches Q1 (8) and Q5N (11) open
(OFF) and switch Q4S (9) closed (ON).

1. Press the menu key (A).
2. Select Settings, then Personalization using the
function keys (B) ↑ or ↓.

3. Confirm by pressing the function key (B) ←).

4. Enter the password by successively selecting
each icon using the corresponding function key.

5. Confirm by pressing the function key (B) ←.

6. To save the personalization settings, confirm by
pressing the function key (B) ←.

The password is factory set to:
For information on how to change the password,
see “Settings“.

Personalization Settings

Operating Mode
Function Factory setting Options

UPS operating mode NORMAL

UPS automatic start Disabled Enabled

Authorized number of starts 4 1 to 255

Delay before reset of number of
executed automatic starts

4 seconds 1 to 60 seconds

Frequency
Function Factory setting Options

UPS output frequency 60 Hz 60 Hz

Tolerance for bypass AC source 8 % 0.5 – 1 – 2 – 4 %

Synchronization speed with bypass
AC source

2 Hz / s 1 Hz / s
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Automatic Bypass
Function Factory setting Options

Transfer to bypass AC source Enabled Disabled – disabled when limiting

Transfer to bypass with bypass AC
source out of tolerances

Enabled Disabled

Battery
Function Factory setting Options

Low battery warning threshold if
battery monitor inactive

40% remaining backup time 20 – 60 – 80 % remaining backup
time

Low battery warning threshold if
battery monitor active

4 minutes of battery backup time 1 to X minutes of battery backup
time

Interval between two battery tests 30 days 1 to 180 days
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Operation

Caution: All operations concerning system start-up and compliance with standards and
regulations, including those related to the battery cabinet, must be carried out by trained and
certified personnel before using the UPS.

Operating Modes

Normal (Double Conversion) Mode

This is the standard operating mode, set by default in the factory. Two possible cases:

1. Normal AC source available: LED (A) is ON.

The load is protected by the UPS.

2. Normal AC source not available: LED (B) is ON.
The buzzer sounds intermittently. Operation on battery
power LED on the mimic-panel is green.

The load is supplied by the UPS from battery power.

Note: The display indicates any anomalies related to the AC source or the UPS as well
as remedial action if applicable. Press the function key indicated by the display to turn
the buzzer OFF.

ECO Mode (Single UPS Only)

The main advantage of this mode is that it reduces the consumption of electrical power. ECO mode may be
selected exclusively via the control panel on the UPS. Three possible scenarios:

1. Bypass AC source available: LED (A) is ON.

The load is supplied in ECO mode.

2. Bypass AC source not available: LED (A) is ON. The
buzzer sounds intermittently. The load is automatically
supplied in normal mode via the Normal AC input.
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3. Both normal and Bypass AC sources not available or
out of tolerance: LED (B) is ON. The buzzer sounds
intermittently. The load is supplied by the UPS from
battery power.

Note: The display indicates the UPS operating status conditions and the required actions.

Load on Battery Power

The load continues to be protected by the UPS when the normal AC source is not available. Power is
supplied by the battery.

Transfer to Battery Power

LED (B) is ON.
The buzzer sounds intermittently.

The load is supplied by the battery.

End of Battery Power

LED (C) is ON.
The buzzer sounds intermittently.

The load is transferred on the bypass AC input if
it is present.
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Operation of Mimic-Panel LEDs
The MGE Galaxy 5000 system is simple to operate and yet provides a wealth of continuous monitoring
and diagnostic features to ensure proper operation. Operators gain access to information in the MGE
Galaxy 5000 system through the display and its integrated LED mimic panel.

The mimic diagram displays information directly on the front panel. Segments are green when the function
is active. Segments are OFF when the function is not active. Segments are red when a fault has occurred
in the function.

A. PFC ON LED

B. UPS ON LED

C. Operation on battery power LED

D. Load supplied LED

E. Bypass in operation LED

F. ON button

Start Up Single UPS on Normal AC Input
Steps Action LED (A) LED (B) LED (C) LED (D) LED (E)

1 Q1 open Off Off Off Off Off

2 Close Q1 green Off red Off red

3 Close Battery CB green Off Off Off red

4 Close Q4S green Off Off Off green

5 Close Q5N green Off Off green green

6 Open Q3BP green Off Off green green

7 Press ON button
(F)

green green Off green Off

Start Up Single UPS on Bypass AC Input
Steps Action LED (A) LED (B) LED (C) LED (D) LED (E)

1 Q4S open Off Off Off Off Off

2 Close Q4S Off Off red Off green

3 Close Q5N Off Off red green green

4 Open Q3BP Off Off red green green

5 Close Q1 green Off red green green

6 Close Battery CB green Off Off green green

7 Press ON button
(F)

green green Off green Off
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Operation Procedures

Shut Down a Single UPS
The UPS remains energized unless it is shut down.

1. Press a button to exit sleep mode.
2. Press the OFF button (A) for 3 seconds.

The load is no longer protected by the UPS.
It is supplied via the bypass.

3. Set the battery circuit breaker of the auxiliary
cabinets to OFF.

4. Set the input switch Q1 (B) to OFF.

The charger no longer operates to keep the
batteries fully charged.

5. Open the upstream circuit breakers of the
Normal AC source and Bypass AC source to
completely power off the UPS.
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Restart a Single UPS
Check that switches Q4S (B) and Q5N (C) are closed. If this is the case, continue with this procedure,
otherwise refer to “Return to the Normal Operation, Single UPS“.

1. Set the Normal AC source input switch Q1 (A)
to the ON position.

2.Wait until the end of the start sequence.

3. Set the battery circuit breaker of the auxiliary
cabinets to the ON position.

The UPS starts automatically.
LED (D) is ON. The load is protected by the
UPS.

If the LED (D) remains OFF, press the ON
button (G) (the UPS is in manual start mode) and
confirm if necessary by pressing the function
key (H) marked ←.

If the LED (C) still remains OFF and either of
the LEDs (E) or (F) is ON, a fault has occurred
(see “Identification of Alarms“.
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Shut Down a Parallel Configuration

1. Press a button on each unit to exit sleep mode.
2. Press the OFF button (A) on each unit for 3
seconds.

The load is no longer protected by the UPSs.
It is supplied via the bypass.

3. Set the battery circuit breakers of the auxiliary
cabinets to the OFF position.

4. Set the input switch Q1 (B) in each UPS to the
OFF position.

The charger no longer operates to keep the
batteries fully charged.

5. Open the upstream circuit breakers of Normal
AC source and Bypass AC source to completely
power off the installation.
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Restart a Parallel Configuration
Check that switches Q4S (B) and Q5N (C) are closed. If this is the case, continue with this procedure,
otherwise refer to “Return to Normal Operation, Parallel UPS“.

1. Check that the output switch CB2 in the external
system bypass cabinet is closed.

2. Check that the bypass switch CB1 in the external
system bypass cabinet is open.

Then carry out steps 3 to 5 below on each of the
UPSs.

3. Set the Normal AC source input switch Q1 (A)
to the ON position.

4.Wait until the end of the start sequence.

5. Set the battery circuit breaker of the auxiliary
cabinets to the ON position.

The UPSs start automatically. On each unit,
LEDs (E) and (F) go OFF and LED (D) goes
ON.
The load is protected by the UPSs.

If the LED (D) remains OFF, press the ON
button (G) on each UPS (the UPS is in manual
start mode) and confirm if necessary by pressing
the function key (H) marked ←.

If the LED (D) still remains OFF and either of
the LEDs (E) or (F) is ON, a fault has occurred
(see “Identification of Alarms“).
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Isolate UPS

Isolate Single UPS

To isolate the UPS from the electrical power source and supply the load directly by the normal or bypass
AC source, follow the instructions below:

1. Press a button to exit sleep mode.
2. Shut down the UPS by pressing the OFF button
(A) for 3 seconds.

The load is no longer protected by the UPS.

3. Set bypass switch Q3BP (D) to ON.
4. Set output switch Q5N (E) to OFF.

5. Set the battery circuit breaker of the auxiliary
cabinets to OFF.

6. Set the input switch Q1 (B) to OFF.
7. Set the switch Q4S (C) to OFF.
8.Wait until the display and LEDs go off.

The load is no longer protected by the UPS, but
continues to be supplied with AC power. UPS
maintenance or servicing can now be carried
out.

WARNING: Power is present on
the power connection terminals.
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Isolate Parallel UPS Without External Bypass Cabinet

Shut down and isolate the first UPS:

1. Check that the two UPSs are operating.
2. Press a button to exit sleep mode.
3. Shut down the UPS by pressing the OFF button
(A) for 3 seconds.

4. Set output switch Q5N (E) to OFF.

5. Set the battery circuit breakers of the auxiliary
cabinets to OFF.

6. Set the input switch Q1 (B) to OFF.
7. Set the switch Q4S (C) to OFF.
8.Wait until the display and LEDs go off.

The load is still protected by the other UPS.
Maintenance or servicing can now be carried
out on the UPS that has been shut down.

WARNING: Power is present on
the power connection terminals.

Shut down and isolate the second UPS:

9. Press a button to exit sleep mode.
10.Shut down the UPS by pressing the OFF button
(A) for 3 seconds.

11.Set bypass switch Q3BP (D) to ON.
12.Set output switch Q5N (E) to OFF.

13.Set the battery circuit breaker of the auxiliary
cabinets to OFF.

14.Set the input switch Q1 (B) to OFF.
15.Set the switch Q4S (C) to OFF.
16.Wait until the display and LEDs go off.

The load is no longer protected by the UPS, but
continues to be supplied with AC power. UPS
maintenance or servicing can now be carried
out.

WARNING: Power is present on
the power connection terminals.
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Isolate Parallel UPS With External Bypass Cabinet

Shut down and isolate one UPS:

1. Check that the total capacity of the remaining
UPSs is sufficient to supply the connected load.

2. Press a button to exit sleep mode.
3. Shut down the UPS by pressing the OFF button
(A) for 3 seconds.

4. Set output switch Q5N (E) to OFF.

5. Set the battery circuit breaker of the auxiliary
cabinets to OFF.

6. Set the input switch Q1 (B) to OFF.
7. Set the switch Q4S (C) to OFF.
8.Wait until the display and LEDs go off.

Shut down and isolate all the UPSs:

9. On each UPS, press a button to exit sleep mode.
10.Shutdown each UPS by pressing their OFF
buttons (A) for 3 seconds.

11.Depress the “transfer initiate” switch on the
SBC. Unlock “KS” and remove key “A”.

12.Insert key “A” into CB1. Unlock and close
CB1.

13.Open CB2 and lock open, and remove key “B”.
14.Insert key “B” into key interlock “KS” and turn
to lock.

15.Open output isolation CB11–16, as applicable,
and open all Q5N (E) switches of each UPS.

16.Open battery CB of each UPS.

17.Open Q1 (B) and Q4S (C) switches of each
UPS.

18.Turn off all inputs to the UPSs.
19.Wait until the control electronics of all UPS
units have fully shutdown.

The load is no longer protected by the UPSs, but
continues to be supplied with AC power. UPS
maintenance or servicing can now be carried
out.
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Return to Normal Operation

Return to Normal Operation, Single UPS

1. Check that bypass switch Q3BP (C) is ON and
that all other switches are OFF.

2. Set switch Q4S (B) to ON.
3. Set output switch Q5N (D) to ON.

4.Wait until the display goes on and check that
there are no faults on the static switch on the
bypass line.

5. Set bypass switch Q3BP (C) to OFF.
6. Set the input switch Q1 (A) to ON.
7. Set the battery circuit breaker of auxiliary
cabinets to ON.

The UPS starts automatically.
LED (E) is ON.

If the LED (E) remains OFF, press the ON
button (H) (the UPS is in manual start mode) and
confirm if necessary by pressing the function
key marked ←.
If the LED (E) still remains OFF and either of
the LEDs (F) or (G) is ON, a fault has occurred
(see “Identification of Alarms“).
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Return to Normal Operation, Parallel UPS Without External Bypass Cabinet

Restart the UPS Unit for which Switch Q3BP (10) is ON and the Other Switches are OFF

Caution: It is imperative to restart this UPS. Otherwise, load power is lost if the other
UPS is shut down.

1. Set the input switch Q4S (B) to ON.
2. Set output switch Q5N (D) to ON.

3. Check that the UPS is listed by the display, then
confirm by pressing the function keys.

4. Set bypass switch Q3BP (C) to OFF.
5. Set the input switch Q1 (A) to ON.
6. Set the battery circuit breaker of the auxiliary
cabinets to ON.

The UPS starts automatically. LED (E) is
ON. The load is protected by the UPS.

If the LED (E) remains OFF, press the ON
button (H) on each UPS (the UPS is in manual
start mode) and confirm, if necessary, by
pressing the function key marked ←.
If the LED (E) still remains OFF and either of
the LEDs (F) or (G) is ON, a fault has occurred
(see “Identification of Alarms“).
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Restart the UPS for which All Switches are Set to OFF

1. Set the input switch Q4S (B) to ON.
2. Set output switch Q5N (D) to ON.

3. Check that all the UPS units present in the
installation are included in the list on the display
and confirm by pressing the function keys.

4. Set the input switch Q1 (A) to ON.
5. Set the battery circuit breaker of the auxiliary
cabinets to ON.

The UPS restarts and LED (E) is ON.

If the LED (E) remains OFF, press the ON
button (H) on each UPS (the UPS is in manual
start mode) and confirm, if necessary, by
pressing the function key marked ←.

If the LED (E) still remains OFF and either of
the LEDs (F) or (G) is ON, a fault has occurred
(see “Identification of Alarms“).
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Return to Normal Operation, Parallel UPS With External Bypass Cabinet

1. Check that all switches on the UPSs are set to
OFF.

2. Apply bypass and input power to UPSs.
3. Set switch Q4S (B) on each UPS to ON.
4. Set output switch Q5N (D) on each UPS and
CB11–16, as applicable, to ON.

5. Check that all the UPSs present in the
installation are included in the list on the display
and confirm by pressing the function key on
each UPS.

6. Set CB2 in the external system bypass cabinet
to ON.

7. Set CB1 in the external system bypass cabinet
to OFF.

8. Set the input switch Q1 (A) on each UPS unit
to ON.

9. Set the battery circuit breakers of the auxiliary
cabinets to ON.

The UPS units start automatically. LED (E)
is ON. The load is protected by the UPS.

If the LED (E) remains OFF, press the ON
button (H) on each UPS unit (the UPS is in
manual start mode) and confirm, if necessary, by
pressing the function key marked ←.
If the LED (E) still remains OFF and either of
the LEDs (F) or (G) is ON, a fault has occurred
(see “Identification of Alarms“).
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Operation of the Relay Communication
Card (Dry Contacts)

All systems are equipped with this remote transmissions card (also known as SECI). A complete
specification exists for the card used in MGE Galaxy 5000. This card is used for the transmission of
information between the system and the environment. Two inputs and six outputs are available for the user
(see the table below for the default programming).

Standard Mode
It is compatible with all MGE systems that are I2C compatible.

All SA1 microswitches must be set to OFF (if two SECI cards are installed in the unit, the second card
must be identified differently. On the second card, microswitch 1 on SA1 must be set to ON).

In this mode, the relays switch when the UPS changes status. The information listed below is transmitted
if the parameters were enabled.

Inputs Factory configuration Other possible signals for each contact

1.A UPS ON

1.B UPS OFF
• Temperature fault in room
• Transfer to bypass AC input disabled
• Transfer to bypass AC input disabled if it is out of tolerances
• UPS not synchronized with the bypass AC input

Outputs Factory configuration Other possible signals for each contact

1.1 General alarm

1.2 Battery fault

1.3 Load on UPS

1.4 Load on automatic bypass

1.5 Load on battery power

1.6 Low battery warning

• Overload
• PFC fault
• Inverter fault
• Charger fault
• Automatic-bypass fault
• Bypass AC source out of tolerances
• Battery-temperature fault
• Ventilation fault
• Emergency power OFF activated
• Battery circuit breaker(s) open
• Phase inversion on normal or bypass AC input
• Fuses blown
• Transfer to AC bypass disabled
• Operation in ECO mode
• Load on maintenance bypass

The indications 1.X become 2.X for a second identical card in the UPS.

Contacts are of the NO (normally open) type.
(1) The general alarm can be tested by opening the battery circuit breaker.
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Programmable Mode
This operating mode is specific to the MGE Galaxy 5000.

Microswitch 3 on SA1 must be set to ON (if two SECI cards are installed in the unit, the second card must
be identified differently. On the second card, microswitch 1 on SA1 must be set to ON).

In this mode, it is possible to assign predefined operating status conditions (see the complete list) to the
various SECI output relays and predefined UPS commands to the SELV inputs.

Assignments are made using the MGE Galaxy 5000 user interface.

List of Operating Status Conditions That Can be
Assigned to an SECI Output
Operating status
conditions

Description

GENERAL ALARM PFC fault OR
Inverter fault OR
Bypass static switch fault OR
Charger fault OR
Thermal overload on AC bypass OR
ALIN board input fuse blown OR
Q3BP and Q5N are closed simultaneously OR
External Q3BP and external Q5N are closed simultaneously OR
EPO activated OR
Battery backup time ended, shift to wait mode OR
Battery temperature fault > 45ºC, charger shutdown OR
Battery deep discharge OR
Charger shutdown due to battery room temperature outside tolerances OR
Abnormal presence of voltage on the output before closing the bypass static switch.
(frequency converter) OR
UPS in downgraded mode
- External CAN communication fault OR
- Internal CAN communication fault (GDEN, MIZNUS and CHAN) OR
- CAN cable physically cut OR
- CAN communication relay fault OR
UPS personalization fault

BATTERY FAULT The battery will soon reach the end of its theoretical service life OR
Battery must be checked (following a faulty battery test)

LOAD ON UPS Inverter connected to the load and operating on normal AC input. Battery operations
due to a BPI or battery test are signalled as operation on the normal AC input.

LOAD ON
AUTOMATIC BYPASS

The static switch on the AC bypass is closed.

LOAD ON BATTERY
POWER

Inverter connected to the load and operating on battery power. Battery operations due
to a battery test are not signalled.

LOW BATTERY
WARNING

Battery has reached the low-battery warning level (voltage or time). The two thresholds
may be user set.

OVERLOAD One of the unit modules (rectifier, inverter or AC bypass) is overloaded (thermal or
instantaneous).
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Operating status
conditions

Description

PFC FAULT Neutral leg fault OR
Neutral leg IGBT temperature outside tolerances OR
- Voltage difference between 2 DC half-buses outside tolerances OR
- Top DC half-bus voltage outside tolerances OR
- Bottom DC half-bus voltage outside tolerances
PFC fault OR
- DC-bus voltage at end of CSR1 walk-in is lower than a threshold OR
- DC-bus voltage at end of DC walk-in is lower than a threshold OR
- DC-bus voltage is higher than the high threshold OR
— DC-bus voltage is lower than the minimum threshold OR
—Mean DC-bus voltage is higher than the maximum setpoint OR
- Mean DC-bus voltage is lower than the minimum setpoint OR
- DC-bus voltage is higher than the fast hardware threshold OR
- Temperature of the static switch on the AC normal outside tolerances OR
- Temperature of the battery static switch outside tolerances OR
- Rectifier is current limiting OR
- Rectifier thermal overload OR
PFC IGBT base-plate temperature outside tolerances OR
IGBT inductor temperature outside tolerances.

INVERTER FAULT Inverter short-circuit detected OR
Inverter current limiting OR
Inverter static switch failure OR
Temperature fault on inverter static switch OR
Inverter base-plate temperature outside tolerances OR
Inverter thermal overload OR
Inverter phase-1 fuse has blown OR
Inverter phase-2 fuse has blown OR
Inverter phase-3 fuse has blown OR
Inverter phase-1 voltage amplitude outside tolerances OR
Inverter phase-2 voltage amplitude outside tolerances OR
Inverter phase-3 voltage amplitude outside tolerances OR
Instantaneous inverter voltage outside tolerances OR
Inverter relay for parallel connection is faulty.

CHARGER FAULT Fault of non-isolated supply on charger board OR
Fault of isolated supply on charger board OR
Opening fault on battery circuit breaker no. 1 OR
Opening fault on battery circuit breaker no. 2 OR
Charger IGBT temperature outside tolerances OR
Difference in charge-current measurements between safety and measurement systems
OR
Charge current on measurement system close to zero OR
Charge current on safety system close to zero OR
Charge current is higher than safety level OR
Difference in voltage measurements between safety and measurement systems OR
Voltage on measurement system close to zero OR
Voltage on safety system close to zero OR
Battery voltage higher than safety level OR
Charger fuse blown.

AUTOMATIC-BYPASS
FAULT

Supply fault for the static switch on the AC bypass OR
Fault on static switch on AC bypass OR
Temperature of the static switch on the AC bypass outside tolerances.

BYPASS AC SOURCE
OUT OF TOLERANCE

Bypass AC source outside of tolerances (voltage and/or frequency).

BATTERY
TEMPERATURE
FAULT

Battery ambient temperature outside tolerances.

VENTILATION FAULT Excessive temperature on one or more inductors OR
Inverter or AC bypass static switch fan fault.

EMERGENCY POWER
OFF ACTIVATED

EPO set on control-monitoring board OR
EPO set on charger board.
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Operating status
conditions

Description

BATTERY CIRCUIT
BREAKER(S) OPEN

One or two Battery circuit breakers is open.

PHASE ROTATION
FAULT

Phase inversion on normal AC input OR
Phase inversion on AC bypass.

FUSES BLOWN Fuse blown at normal AC input OR
Charger fuse has blown OR
Power supply board fuse has blown OR
Inverter phase-1 fuse has blown OR
Inverter phase-2 fuse has blown OR
Inverter phase-3 fuse has blown.

TRANSFER TO
BYPASS DISABLED

Transfer to AC bypass disabled (control and monitoring board checks for disabling by
the personalization and/or an SECI input).

ECO MODE
ACTIVATED

The unit is operating in ECO mode. It is configured for ECO mode and the static
switch on the AC bypass is closed.

MAINTENANCE
POSITION

Switch Q5N is open.

CHECK THE UPS A Life Cycle Monitoring alarm has been activated:

• End of warranty
• End of AC capacitor service life
• End of DC capacitor service life
• End of fan service lives
• End of power supply board service life
• End of battery service life

MGE Galaxy 5000 can be equipped with up to two SECI cards maximum. In this case, the second card
must be identified differently. On the second card, microswitch 1 on SA1 must be set to ON.
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Maintenance

Life Cycle Monitoring (LCM)
The “Life Cycle Monitoring” (LCM) function provides UPS maintenance advice to guarantee installation
availability for the user.

The display gives three messages enabling the following to be identified:

Status Display Message

The end of the contractual legal warranty End of warranty check recommended

Regular maintenance requirements and the end of
service life for consumable components

Technical check recommended

The end of the battery service life Battery check required

In addition to these messages, the minor fault LED (A) lights up and the buzzer sounds. These messages
can be deleted by pressing the function key (B). This also causes LED (A) to go out, the buzzer to stop and
the removal of the “Global Alarm” remote signalling.

To completely disable LCM indications, use the display to enter the password required to disable the
function.
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Servicing Batteries

IMPORTANT SAFETY INSTRUCTIONS FOR SERVICING BATTERIES

Servicing of batteries should be performed or supervised by personnel knowledgeable of batteries and the
required precautions. Keep unauthorized personnel away from the batteries.

When replacing batteries, use the same model and manufacturer of batteries.

Caution: Do not dispose of battery or batteries in a fire. The battery may explode. Do not
open or mutilate the battery or batteries. Released electrolyte is harmful to the skin and eyes.
It may be toxic. A battery can present a risk of electrical shock and high short-circuit current.

The following precautions should be observed when working with batteries:

• Remove watches, rings, or other metal objects.

• Use tools with insulated handles.

• Wear rubber gloves and boots.

• Do not lay tools or metal parts on top of batteries.

• Disconnect charging source prior to connecting or disconnecting battery terminals.

• Determine if the battery is inadvertently grounded. If inadvertently grounded, remove the source of
ground. Contact with any part of a grounded battery can result in electrical shock. The likelihood of
such shock will be reduced if suchs grounds are removed during installation and maintenance.
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Troubleshooting

Identification of Alarms
Alarm conditions are identified by LEDs (A), (B), (C) and the buzzer.

LED (A) LED (B) LED (C) Buzzer Significance

- - Intermittent Normal AC source not available

- - Intermittent UPS shut down following end of battery
power

- - Intermittent UPS shut down on fault requiring servicing
by after-sales support

Detailed information on all alarms is supplied on the display.

• On the screen, select the alarm for which information is required.

• Hold down the corresponding function key to display the possible causes of the fault and the required
action.
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Alarm or Status Display Messages List
Display Message Level

Abnormal bypass operation Internal and external switches

Abnormal external bypass operation Internal and external switches

Abnormal presence of output voltage Fault or state of load

AC Bypass static switch thermal overload Fault or state on Bypass AC or Bypass Static Switch

Battery circuit breaker 2 open (QF2) (Battery Cabinet
#2 or #4)

Fault or state of standard charger

Battery circuit breaker open (QF1) (Battery Cabinet
#1 or #3)

Fault or state of standard charger

Battery deep discharge Fault or state of standard charger

Battery room temperature fault Fault or state of standard charger

Battery temperature fault Fault or state of standard charger

Battery test in progress Fault or state of standard charger

Battery test result not OK Fault or state of standard charger

Bypass AC backfeed (KA2) fault Fault or state on Bypass AC or Bypass Static Switch

Bypass AC backfeed (KA2) is open Fault or state on Bypass AC or Bypass Static Switch

Bypass input phase rotation fault Fault or state on Bypass AC or Bypass Static Switch

Bypass source outside tolerances Fault or state on Bypass AC or Bypass Static Switch

Bypass source present Fault or state on Bypass AC or Bypass Static Switch

Bypass static switch fault Major Fault on subassembly

Bypass static switch overload Fault or state on Bypass AC or Bypass Static Switch

CAN communication relay fault Fault of downgraded mode

CAN communication resynchronization fault Fault of downgraded mode

Charger fault Major Fault on subassembly

Charger shutdown by PFC overload Fault or state of standard charger

Customer communication disabled Fault, filtering of customer communication

Emergency Power Off (EPO) Generic fault on equipment

End of theoretical battery service life Fault or state of standard charger

External sync frequency outside tolerances Fault or state of external synchronization

External CAN communication fault Fault of downgraded mode

External Q3BP switch closed (MBC or SBC CB1) Internal and external switches
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Display Message Level

External Q4S switch open (MBC CB3) Internal and external switches

External Q5N switch open (MBC or SBC CB2) Internal and external switches

Fan fault Major Fault on subassembly

Installation overload Fault or state of installation

Internal CAN communication fault Fault of downgraded mode

Inverter and bypass desynchronized Fault or state of inverter

Inverter current limiting Fault or state of inverter

Inverter fault Major Fault on subassembly

Inverter fuse blown Fault or state of inverter

Inverter overload Fault or state of inverter

Inverter ready for load connection Fault or state of installation

Inverter starting Fault or state of installation

Inverter thermal overload Fault or state of inverter

Load short circuit Fault or state of load

Loss of communication with UPS 1 Fault of downgraded mode

Loss of communication with UPS 2 Fault of downgraded mode

Loss of communication with UPS 3 Fault of downgraded mode

Loss of communication with UPS 4 Fault of downgraded mode

Loss of communication with UPS X Fault of downgraded mode

Low battery shutdown Fault or state of standard charger

Low battery warning Fault or state of standard charger

Non-redundant installation Fault or state of installation

Normal AC backfeed (KA1) fault Fault or state on Normal AC

Normal AC backfeed (KA1) is open Fault or state on Normal AC

Normal AC fuse blown Fault or state on Normal AC

Normal AC input phase rotation fault Fault or state on Normal AC

Normal AC source downgraded Fault or state on Normal AC

Normal AC source outside tolerances Fault or state on Normal AC

Normal AC source static switch failure Fault or state on Normal AC
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Display Message Level

Not enough bypass static switches Fault or state of installation

Not enough inverters for load connection Fault or state of installation

Personalization does not match UPS Generic fault on equipment

PFC fault Major Fault on subassembly

PFC overload Fault or state for PFC

PFC thermal overload Fault or state for PFC

Power supply board fuse blown Major Fault on subassembly

Q1 switch open Fault or state on Normal AC

Q4S switch open Internal and external switches

Q5N switch open Internal and external switches

Resynchronizing Fault of downgraded mode

Starting Fault or state for PFC

Transfer to bypass disabled Generic fault on equipment

TVSS fault Major Fault on subassembly

UPSs not connected by CAN cable Fault of downgraded mode

UPS on external synchronization Fault or state of external synchronization

UPS personalization fault Generic fault on equipment
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Worldwide Customer Support

Customer support for this or any other product is available at no charge:

• Contact the Customer Support Center by telephone or e-mail. For local, country-specific centers:
go to www.apc.com/support/contact for contact information.

© APC by Schneider Electric. APC and the APC logo are owned by Schneider Electric Industries
S.A.S., American Power Conversion Corporation, or their affiliated companies. All other trademarks
are property of their respective owners.
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GALAXY 5000 SINGLE MODULE 
TEST DATA FORM 

APPENDIX A 

Work Order # 	tP 1 V 02. & / Sales Order # 70S-38 4.2 q 7 Model # 7(32 - / 74L OD 1 —Oo 

customer:Mpg:17i cARoLi Auk- Serial # 3 Azza oi./005o 0 I Commercial Cofiguration: 	41 D /0✓A- 

Technician: 4-4711 N i Date: 3/,26// 51 
ICCI7)F 

Test Stamp: 	—__ 

TEST STEP TEST DESCRIPTION MIN MEAS MAX UNITS 
HYPOT DC HYPOT TEST 0 ma ✓ 10 ma 4 

. 	.: .. 	• 	• -....i.!4.. fel.. a c: . :: • .. f. :14i. Ve 	.0. e..:•. 	' r.: 	•tr .• ! *A??. • "', f'im'i'e . 	.i "; •n 	.:•..... 	••:. 	. . 	.. .... 	..:..:;c1:)MiiiS4filetttri••' ,..-P.tertM5C1M....i4 !:: 

TEST STEP TEST DESCRIPTION MIN MEAS MAX UNITS 
';,21:::1?:.:*.:tr:•;F:i . 8.3 BATTERY VOLTAGE CONFIG. 8, NAME PLATE ' 	' 	... 	• 	• - !..:':.:nxiiMM EY". 	'-:... 	• ”..:: 

8.3.1 Battery type FIVE CS 
Back up time // Minute 

8.3.2 Unit nameplate L./ 
i'.**Is.14.,'N:v.kl" 8.5 BYPASS OUTPUT WIRING •.• 	• . 	. ... 	. . 	..r.zie : ir. 	. - 	•l...J. 

8.5.4 Bypass Input voltage (+/- 5% nominal) 456 i-a 0 504 VAC 
8.5.5 Bypass phase sequence n/a 1., n/a 4 	' 
8.5.8 Bypass output voltage 456 Og 6 504 VAC . 

8.7 PERSONALIZATION PROCESS • ' : 	' 	. 	t "i r.:&iilari'f,  '.1i-P.-' %... 	•::tx-'1 • , :tv. ..‘::::. z::;,', it; 
8.7.4 Fan Operation n/a 	I 	✓ 	n/a 	4 

5.6 START UP PROCESS •  - 	•• 	• ....• ••••• • 	•:1:-:3.:)2i:11:. :,;. 	:...' it..e.• -'...;: :VI-. t:.12: l'it...;..•• 
9.4 , Upper DC Bus voltage 396 el IS 0 404 VDC . 

Lower DC Bus voltage 396 

470.4 
Olt1.7.21ZakrialgfaXgfallth.r.attRare.W06410.VAI: 

ito 0 

073 

404 

489.6 

VDC 

Vrms 
9.8 STATIC SWITCH FUNCTIONS -NO LOAD 

9.8.2 Static Switch voltage phase AB - Line to Line 
Static Switch voltage Phase BC - Line to Une 470.4 t 7( 489.6 Vrms 
Static Switch voltage Phase CA - Une to Une 470.4 'I 7 489.6 Vrms 

9.9 INVERTER FUNCTIONS -NO LOAD 	. "sigWealiWItft.i..PaginPASWX.15:P.012filifWalUEa 
9.9.2 Inverter Phase Rotation n/a ✓ n/a 4 
9.9.3 Inverter voltage phase AB - Line to Une 475.2 1/E)  /. ,S-  484.8 Vrms 

Inverter voltage phase BC - Line to Line 475.2 tie0.9 , 484.8 Vrms 
Inverter voltage phase CA - Une to Line 475.2 4E1. 0 484.8 Vrms 

9.10 BATTERY PRESENT MONITOR 
9.10.2 Battery Voltage is within 1% vls display 

. 	
y n/a 	I 	✓ 	' I 	n/a 	1 	4 

9.11 STATIC SWITCH-FULL LOAD . 	Input 	• 	Outputl* -"'s;.. 	'Loss'^'' •• . ' • -I t . ' •••:••• 	
. 

9.11.3 Static Switch voltage - PHASE AB 147V1 1/64.62 ct1 ..-4  <3 Vrms 
Static Switch voltage - PHASE BC y7r.3 447.2.9 .2.4 <3 Vrms  
Static Switch voltage - PHASE CA L/73.r.  47 /.2,  0,.3 <3 Vrms 
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TEST STEP TEST DESCRIPTION 	 . MIN 	MEAS 	MAX 	UNITS 
9.12 INVERTER • FULL LOAD fanZ : 4:14AMNA'e:' 4 	AftWATOMVAM:4' 

9.12.2 Inverter THD PHASE AB - Full Load . tt.lt 52 % • 	• 
Inverter THD PHASE BC-Full Load 0 52 % 
Inverter THD PHASE CA- Full Load . 	0 5 2  

9.12.3 Input Current THD phase A- Full load ,..Z.I2- 5 5 % 
Input Current THD phase B - Full load .2. act 5 5 % 
Input Current THD phase C- Full load 4-11  

W0.8 
5 5 

484.8 
%  

Vrms 9.12.4 Inv. output voltage PHASE AB -Full load 475.2 
Inv. output voltage PHASE BC - Full load 475.2 qgo.s-  484.8 Vrms 
Inv. output voltage PHASE CA 	Full load 475.2 1./V1. 0 484.8 Vrms 

9.12.5 Inverter Frequency 59.5 .s. 14,9 60.5 Hz. 
9.13 INPUT POWER FACTOR AT FULL LOAD 	 . 

.99 
&WAWA= 

• efft 
R4/464Walat., 

3Wte.tliMaVgatalttrARAittlttel:M7142M124 
n/a 

M.111.41  $M 
Pf 

VAIVAWItli 
9.13.2  Input power factor at full load  

INVERTER CURRENT READING 	 • 9.14 
9.14.1 S/T v/s Actual current all three reading within *4 Amps n/a V n/a 4 

9.15 BATTERY OPERATION raggpartam• a` g< 	--"tii...14;MCAVIVAitallAgiVai 
4 	' 
4 	' 

9.15.3 Input disturbance.- Transfer to Battery Mode n/a  
Na 

I 	Na 
i 	n/a 9.15.4 Display panel furiction 

9.16 BATTERY MODE FULL. LOAD V.V.,0".4_;0440tiMia.4Wiiiailaiiiier6,1(tf, 405eit;---'ilWhe. 
9.16.1 Battery Mode, Full Load, THD PHASE AB 0 it0 1 % 

Battery Mode, Full Load, THD PHASE BC 0 1 % 
Battery Mode, Full Load, THD PHASE CA 0 1 % 

9.162 Battery Mode, Full Load, Output Volts PHASE AB 475.2 80 •le 484.8 Vrms 
Battery Mode, Full Load, Output Volts PHASE BC 475.2 ti- 0 • S" 484.8 Vrms 
Battery Mode, Full Load, Output Volts PHASE CA 475.2 	c45 O. I 	484.8 

z.,sf.&§,-0,-.;costkimentatzavitivoaosathL-Nimaan 
Vrms 

‘4 9.17 TRANSFER FROM BATTERY TO NORMAL MODE 	• 
9.17.2 Unit transfer form Battery to Normal mode n/a 	 n/a 

tmigisigatomigi,M,WW8?-76AMiarit*WW, 
4.9 	I 	-2_ 0 	I 	13 	I 	Amps 

9.18 BATTERY CHARGER CURRENT 
9.18.2 Battery charger current 

9.19 EFFICIENCY . FULL LOAD 07MAtOng,le.,F.,,TfraN4a7AtWicattnrMft,'*,:ectl 
93 	I 	 I 	Na 	I 	% 9.19.4 Unit efficiency at full load. • 

9/0 ECO MODE TEST giVitaltailtiteiWagMitaiZralM047.=?Lni 
9.20.11 ECO Test completed Na 	

1.." 	 11,. ..-0 

921 BURN•IN WST.fliM../MMIX25-710.1Rtti'llIW.ft:Iiillatac..3=4 
9.21.3 Battery Charge Current n/a c./.  Na 

Na 
Amps 

9.21.4 4 hours bum4n completed Na t./ 
9.21.5 No Alarms after burn•in n/a ti n/a 4 

9.22 U-TALK CARD OPERATION In Unit 
0 

Separate 
0 

t7;...;;Ft.r.Vrte • illigg:1454V1 
✓Na 	 4 U-TALX operation 

9.23 JBUS RS485 CARD OPERATION In U it Separate E.Ye.Vei:=.Z`b7Ak5=1,4111 
J Bus card operation 0 n/a 4 	• 

9.24 NMC.I WEB CARD OPERATION In U 1 Separate  t1435VneiZA'7:41iMit'iRT4 
Na 	1 	4 NMC / WEB card operation 0 

9.25 AS 400 REMOTE POWER CARD OPERATION In Unit Separate val Atm.-rxiamozwiiw 
AS 400 Remote Power card operation 0 0 Na 	I 	4 

9.26 SECI CARD OPERATION In Ulf Se pa rate RVit'ttiitanDSVeintaStrA 
SECI card operation 0 . 	Na 	 4 

927 CHANGE PERSONALIZATION FOR SHIPPING 
n/a IJ/fr 

WAY4:4741101,05-1=riMMVI.E:4;V:iiiI;P;i\e&Matqat 
Na 9.28.3 Automatic start condition 

9.28.4 Alarms and status clear n/a I", Na 4 
9.28.5 Set the Service life of Battery to 60 months Na t/ n/a 4 
9.28.6 _ For Unit w/o batteries, change to External Charger present n/a 'VA' Na 4 
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JYMM/aa 
. 

Act 23rd april 
2013 

SN874 : SN714 SECI FS NTO5 : connection improvment cable 
Shielded and update the manual Installation 

C. Pin JerOme Vacher 

Ap 12/10/12 SN677 : MIZNUS Quality Improvement . PFC Fault correction: Use 
of FW136 
SN388: SECI VAC Improvement 

C. Pin P Chapuis 

AN 09/09/11 AUN. CSIERCSICKCSNORCSPEN. CCHEM DCHON. 
MUTENUS Field quality Improvement / NT updated 

C. Pin : P Chapuis 

AM '06104/11 8 keys Improvements for MIZNUS NT12. CHAN NTO8 and change 
UPS to NT05, ea, El PM003, eco SN309 

JP Ah-klem . C. Pin 
_ 

AL 14/10/10 Update of UPS Tuner BB Revision 3.1.3.2 and add new PN UPS 
Tuner CAT 3460487200, ( ECU E1151534 ) 

JP Ah-kiem R Maurel 

AK 19/05/10 Update of UPS Tuner Rev 1.82.13 R.Maurel P.Chapuis 
Aj 28/01110 Change technical level of UPS with MUTONUS NTO3 . MIZNUS 

NT09 and add SYNIN . (BEM El PK501 ) 	 . 
H. Marizon R. Maurel 

AH 10/12/08 Update of UPS Tuner Rev. G. Souchet D. Gonzalez 

AG 27/10/08 Update of UPS Tuner Rev. • global UPS TL G. Souchet D. Gonzalez - 
AF 16/09/08 Update of UPS Tuner Rev. G. Souchet D. Gonzalez 
AE ;11/07/08 Change comment A. De Oliveira - 9.z.b.., 0 Gonzalez 

AD 10/06/08 Evolution for NT and SIL A. De Oliveira 0 Gonzalez 

AC 07/03/08 Remark of US team A. Do Oliveira 0 Gonzalez 

AB 03/03/08 Evolution for the IP A. De Oliveira D Gonzalez 
AA 18/11/07 First Issue 	/ 	edition originate A. De Oliveira D Gonzalez 
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For Maintenance or Upgrading operation, USE the XM last version on Service View site. 

WHEN CHANGING CARDS OR MODULES ALWAYS USE A PART WITH A "TECHNICAL LEVEL " 
GREATER THAN OR EQUAL TO THE PART BEING REPLACED 

This document is intended to AFTER SALES SERVICE. 

Please keep it in the unit .  

Pour les operations de maintenance ou de mise a Jour, UTILSER la derniere version du XM dans Service View 
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(1) Uniquement pour les onduleurs pennies I only for parallel units (part numbers: 72474011-00 CM 40-80kVA & 72-174012-00 (CM 100430kVA)) 
(2) Uniquement pour les anduteurs unitalres / only for single units (part numbers : 72.174001-00 (CM 40-80kVA) & 72-17400240 (CM 100-130kVA)) 
(DI) Test deledrique sur In carte (Carte specifique Galaxy 5000 US)/ Dielectric test on the board (Specifle board for Galaxy 5000 US) 
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(4) Evolution commune MIZN et MIZNUS pour NT12. MIZNUS passe de NT09 9 NT12 / Common change MIZN & MIZNUS for NT12.MIZNUS upgrade from NTO9 to 71T12 
(5) Ne conceme pas GDEN CAT pour GDEN CAT utiliser GDEN 07 z> OP3462 / no Impact on GDEN CAT ; For GDEN CAT, use the GDEN 07 z> OP3462 
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34002537XM 414  AQ 

APPAREIL/ UNIT 
ENSEMBLE /ASSEMBLY 

/V Document Ind. Page 

LISTE DE COMPATIBILITE DES OPTIONS D'UN APPAREIL I UNIT OPTIONS COMPATIBILITY LIST 

APPAREIL DE BASE • 

BASICAL UNIT 
OPTIONS 1 

n 
d. PCA ATIZ TEMP MONITOR 

(6739069) 
(Only In battery cabinet, optional) 

U•Talk/Baslc card 
(66060) 

JbuslModbus card 
(66061) 

AS400 relay 
(66068) 

SECI : 0P2645 
Alarm relay card 

(66069) 

YUPI Network 
management card 

(66074) 
DESIGNATION Part numbers NTITL NTITL NT/TL NT/IL HIM NT/TL NT/TL NTITL 

Galaxy 5000 Singh!! Unit, 

Galaxy 5000 // unit 

72.174001-00 
72-124002-00 
72.174011-00 
72.174012-00 

03 2 01 205 ns 202 202 • 	210 AG 

Galaxy 5000 Single Unit, 

Galaxy 5000 11 unft 

72.174001-00 
72-124002-00 
72-174011-00 
72.174012-00 

03 2 01 205 ns 

. 

nz na 210 AP 

Galaxy 5000 SIngIe Una, 

Galaxy 5000 // unit 

72.174001-00 
72-124002-00 
72.174011-00 
72.174012-00 

03 2 01 ns 208 az FB/ 205 210 AQ 

UPS SM & MM Galaxy 5000 US 40 to 130 kVA 



l'APC°  MGE GalaxyTM  5000 

by Schneider Electric 	 Bulletin d'essai 
Test Report 

Reference 34001000 XI 

Date 	  25/0112014 
Date (us) 01/25/2014 

N° de soda 	  3AEQ04005001 
Serial number B01404004481 

Controleur 	  2107 
Tested by 

ASI 
UPS 

Module 	 Galaxy 5000 
Range 

Type 	 Unitary / ECO mode 
UPS Type 

Puissance nominate 	 40 kVA 
Rated power 

Tension de sortie 	 480 V 
Output voltage 

Frequence de sortie 	 60 Hz 
Output frequency 

Appareil contth16 
Equipment tested 

, 

http://www.apcc.com. 	 3AEQ04005001 	 Page 1/3 



MGE TM  Galaxym  5000 

t 

• 

by Schneider Electric 	 Bulletin d'essai 
Test Report 

Reference 34001000 XJ 

Essais realises en usine 
Factory tests 

• 
ContrOle visuel & verification cablage 	 El 
Visual inspection & wiring control 

Essais dielectriques 	 El 
Dielectric control 

Essais a faible charge 	 El 
Low load test 

Essais des dispositifs auxiliaires 	 El 
UPS auxiliary devices check 

Essais de coupure et retour du reseau d'alimentation 	 El 
AC input outage and return test 

Essai de transfert 	 El 
Transfer test 

Essal a pleine charge 	 El 
Full load test 

Essai de pouvoir de surcharge et de court-circuit 	  El 
Overload capability and short-circuit tests 

Essai de rendement de l'A.S.I 	 El 
UPS efficiency check 

Essai de performance du PFC 	 El 
PFC performance check 

Essal de fonctionnement de l'afficheur graphique 	 El 
Graphic display check 

Les essais realises en usine et les resultats sont conformes : 
Factory tests and results comply with : 

A Ia norme Securite des A.S.! CEI 62040-1-2:2003 
UPS safety standard IEC 62040-1-2:2003 
A Ia norme Performances et procedures d'essai des ASI CEI 62040-3 
UPS Performance and test requirements standard IEC 62040-3 
A Ia specification de contrOle 34001000WC 
Test specification 34001000WC 

http://www.apcc..ccm 
	 3AEQ04005001 	 Page 2/3 



MGE TM  GalaxyTM  5000 

by Schneider Electric Bulletin d'essai 
Test Report 

Reference 34001000 Xf 

Performances sur charge lineaire (inductive) I Facteur de puissance= 0.9 .; 
Performances on linear load (inductive) / Power factor = 0.9 	• 

Niveau de charge 
Load level 

Tension de sortie demandee 
Output voltage requested 

50% 

480V 

100% 

480V 

Taux de distorsion en courant (THDi) 
amont typique (+1-  0.5%) 6.00% 3.00% 
Typical input current distortion (THDI) 

Taux de distorsion en tension (THDu) 
aval typique (+/- 0.5%) 0.94% 1.33% 
Typical output voltage distortion (THDu) 

Rendement typique A.S.I (+/- 0.5%) 92.00% 93.00% 
Typical UPS efficiency 

Donnees issues de la specification de control° de reference — Extract from referenced test specification 

httplNiww.apcc.com 
	 3AEQ04005001 	 Page 3/3 



Install report - Start up

Site Contact Randy Perry

Site Company NORTH CAROLINA NATIONAL GUARD

Site Address 5132 Departure Dr, Raleigh, NC, 27604

Date 21 July 2014

Field Service Engineer

FSE Jonathan Langley

Service district NC/SC

Address 132 Fairgrounds Road

West Kingston, RI  02892

Site Country United-States

1 8/
Maint version 4.0.2 - Service request : C1-5680434698/1-2LY4HLJ - Serial number : 3AEQ04005001



Start up report

Service District : NC/SC

Service Request # / Activity : C1-5680434698/1-2LY4HLJ

Customer Company : NORTH CAROLINA NATIONAL GUARD

Customer Address : 7410 Chapel Hill Road

Customer City : RALEIGH, North Carolina, 27607

Site Contact : Randy Perry

Site Company : NORTH CAROLINA NATIONAL GUARD

Site Address : 5132 Departure Dr

Site Town : Raleigh, NC, 27604

Entitlement # : 1-2LXZFF0 Entitlement Name : Start-Up Service 5x8 - 1

Customer Name : Randy Perry

Account ID : 1-1MLPODZ ISX Solution : ISX0001101122-0002

Actual Start Time : 22 July 2014 14:32 Actual End Time : 22 July 2014 14:32

Phone / Fax Number / E-Mail

Phone / Fax Number / E-Mail

: 919-868-7797 /  /

: 919 868 7797 /  /

: 21 July 2014Install/Startup dateEquipment concerned : Galaxy 5000

: 40 kVAPower Serial number : 3AEQ04005001

: 3:3Phase Type

Configuration : Single unit

Customer signature Schneider Electric signature

Randy Perry Jonathan Langley

The 3rd battery from the most positive point has extremely high impedance.  This is 

causing the charger to fail, and therefore the startup has been halted.  A new battery 

has been ordered.
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Maintenance summary

Installation configuration

AC Normal AC Load

Checks carried out

Room & Environment Check

Battery characteristics

Unit & System Inspection

Power Cables

Low Voltage Option Inspection

Classic Battery Solution Inspection

Communication options

System Preparation

Classic battery Pre startup check

Measurements

Initial Functional Check

Final Inspection

Comments

Comments

Customer

No comment

Customer issues

Customer

No comment

Schneider Electric

No comment

List of measurement devices

Multimeter

Oscilloscope

Device model

Battery Tester

Serial number Last calibration date

Alber CRT-400 CRT-400-653729 13 November 2013

Fluke 87 V 13950377 14 November 2013

Fluke 43B 06163 13 November 2013

Device type
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1 System Room Check

1.1 Room & Environment Check

Unit Check

Ensure you are working on correct unit Yes

The equipment sitting in the room matches what was 

purchased by customer

Yes

Battery Check

The battery characteristics and its corresponding parameters 

are matching with customer order

Yes

Battery Location Same as equipment room

Equipment

List/Verify all auxiliary cabinets as part of the system MBC, Battery Frame

Compatibility of upstream and downstream AC protections 

(breakers) have been checked

Satisfactory

Compatibility of upstream and downstream equipment and 

settings have been checked

Satisfactory

Unit Room Condition

The environment of the UPS  is suitable for service operation Yes

The general appearance and cleanliness of the room are 

acceptable

Satisfactory

Identify the type of room Data Room

Identify the type of ventilation used in the room By air-conditioning Satisfactory

Measure Room Temperature (and humidity) 76 °F Satisfactory

Grounding

Check Grounding system of the installation and Neutral 

Conductors

Yes

1.2 Battery characteristics

Battery capacity 40 Ah

Quantity of battery blocks per strings 36

Type of battery block 12 V

Quantity of battery cells (2V/Cell) per string 216

Quantity of battery strings 1

Backup time 11.5 min

Float voltage 490 V

Minimum battery voltage 356.4 V

Ambient temperature 76 °F

Cabinet temperature 76 °F

Section comments

Batteries were taken off float charge Mar 2014.

2 System Check

2.1 Unit & System Inspection

Visual Check

Describe the system status when arriving System on

Appearance of the exterior of the cabinets (unit and 

auxiliaries)

Satisfactory
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Internal Inspection

Appearance of the interior of the cabinets (unit and 

auxiliaries)

Satisfactory

All cabinets (including auxiliaries) are free of foreign items Yes

The Air filters are clean and properly installed. N/A

Condition of windings, chemical capacitors and internal 

power connections

Satisfactory

Visual inspection of the ventilation has been done Satisfactory

Condition of boards, subassemblies and their connections Satisfactory

Grounding

Grounding straps (PE) of all cabinets are present and 

secured.

Yes

Breakers

Breakers of the unit are set according to Schneider 

specifications.

N/A

2.2 Power Cables

AC Power cables

Length and size of AC Power cabling are adapted Satisfactory

DC Power cables

Size of DC cables are compliant with Schneider 

recommendations.

Yes

DC Power Cables wiring are correctly installed and 

connected

Satisfactory

2.3 Low Voltage Option Inspection

Low Voltage

Length and size of Low Voltage cabling are adapted Satisfactory

Low Voltage Cables are wired compliant with State-of-the-art. Yes

Grounding

Grounding of communication channels are wired in 

accordance with Schneider recommendations.

Satisfactory

EPO

Emergency Power Off is wired N/A

2.4 Classic Battery Solution Inspection

Grounding

Grounding straps (PE) of all Battery Cabinets are present and 

secured.

Yes

General

Appearance of the Classic Battery Solution Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

A floating voltage compensation with ambient temperature is 

working

See comments
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Protection Device

Type of DC protection device DC circuit breaker

Compatibility of DC protections (breakers) have been 

checked

Yes

Each DC breaker device(s) include a tripping coil MxCoil

Option

Battery monitoring system is present No

Section comments

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

2.5 Communication options

Option Name SKU ref. Spare Part ref. Firmware version Level

Alarm relays electrician comm. Card 66069 51029380

SNMP web card 66074 3400364100

JBUS/ModBus communication card 66061 51029099

3 Pre Startup Check

3.1 System Preparation

General

System is ready to be energized Satisfactory

AC Mains

Upstream Mains verification Satisfactory

If load is already connected, check that inputs cables and 

output cables are not swapped by measuring Power flow.

N/A

3.2 Classic battery Pre startup check

Block

Block to block battery voltage (and Impedance) Satisfactory

DC Power cables

Internal & external DC cabling of Battery Cabinet Satisfactory

Every Battery string (voltage & polarity) has been checked 

individually

Yes

Parallel Battery Strings have been checked N/A

Insulation

There is no DC ground fault Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

Battery polarity to the protection device has been checked Yes
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3.3 Measurements

Measure type Phase 1 Phase 2 Phase 3

AC Normal voltage 484 V 485 V 483 V

ACNormal frequency 60 Hz 0 Hz 0 Hz

AC ByPass voltage 484 V 485 V 483 V

AC Bypass frequency 60 Hz 0 Hz 0 Hz

AC Load voltage 0 V 0 V 0 V

AC Load frequency 0 Hz 0 Hz 0 Hz

AC Load rms current 0 A 0 A 0 A

AC Load crest current 0 A 0 A 0 A

Charger voltage 0 V 0 V 0 V

4 Unit Functional Check

4.1 Initial Functional Check

Input

EPO is activated Yes

Unit operation with only Input breaker closed Yes

Power up system following product start up procedure  in 

service manual and training

Unsatisfactory

Settings

System is set according to installation Yes

LCM settings are OK Yes

EPO

Emergency Power Off (EPO) is operational N/A

Breakers

DC protection device is operational Yes

Generator

Unit operation on Genset without load Satisfactory

Section comments

Battery 3 (from most positive) is bad.  The battery has very high impedance and is causing the charger to fail.

5 Final Inspection

5.1 Final Inspection

Equipment operation

The state and revision of parts insured proper operation of the 

unit

Unsatisfactory

The unit firmware has been upgraded N/A

All operational tests are passed Unsatisfactory

The system has been tested and is satisfactorilly operational No

Customer Relationship

List any customer concerns about the unit. The unit's charger keeps 

faulting.

Yes

The Customer Relationship Management has been updated No

Basic customer training completed N/A
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Site

Leave the site clean and tidy Yes

5.2 Comments

General comments

No comment

Battery characteristics

Batteries were taken off float charge Mar 2014.

Classic Battery Solution Inspection

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

Initial Functional Check

Battery 3 (from most positive) is bad.  The battery has very high impedance and is causing the charger to fail.
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Install report - Start up

Site Contact Randy Perry

Site Company NORTH CAROLINA NATIONAL GUARD

Site Address 5132 Departure Dr, Raleigh, NC, 27604

Date 21 July 2014

Field Service Engineer

FSE Jonathan Langley

Service district NC/SC

Address 132 Fairgrounds Road

West Kingston, RI  02892

Site Country United-States
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Start up report

Service District : NC/SC

Service Request # / Activity : C1-5680434698/1-2LY4HLJ

Customer Company : NORTH CAROLINA NATIONAL GUARD

Customer Address : 7410 Chapel Hill Road

Customer City : RALEIGH, North Carolina, 27607

Site Contact : Randy Perry

Site Company : NORTH CAROLINA NATIONAL GUARD

Site Address : 5132 Departure Dr

Site Town : Raleigh, NC, 27604

Entitlement # : 1-2LXZFF0 Entitlement Name : Start-Up Service 5x8 - 1

Customer Name : Randy Perry

Account ID : 1-1MLPODZ ISX Solution : ISX0001101122-0002

Actual Start Time : 22 July 2014 14:32 Actual End Time : 22 July 2014 14:32

Phone / Fax Number / E-Mail

Phone / Fax Number / E-Mail

:  /  /

:  /  /

: 21 July 2014Install/Startup dateEquipment concerned : Galaxy 5000

: 40 kVAPower Serial number : 3AEQ04005001

: 3:3Phase Type

Configuration : Single unit

Customer signature Schneider Electric signature

Randy Perry Jonathan Langley

The battery has been replaced.  The customer training is complete.  No further 

discrepancies were noted with the unit.  The unit is online.  Please see comment 

sections.

2 12/
Maint version 4.0.2 - Service request : C1-5680434698/1-2LY4HLJ - Serial number : 3AEQ04005001



Maintenance summary

Installation configuration

AC Normal AC Load

Checks carried out

Room & Environment Check

Battery characteristics

Unit & System Inspection

Power Cables

Low Voltage Option Inspection

Classic Battery Solution Inspection

Communication options

System Preparation

Classic battery Pre startup check

Measurements

Initial Functional Check

Personalization

UPS Source transfer

Charger voltage

Calibration

Battery Check

Communication Option Check

Parts swap

Final Inspection

Comments

Comments

Customer

No comment

Customer issues

Customer

No comment

Schneider Electric

No comment

List of measurement devices

Multimeter

Oscilloscope

Device model

Battery Tester

Serial number Last calibration date

Alber CRT-400 CRT-400-653729 13 November 2013

Fluke 87 V 13950377 14 November 2013

Fluke 43B 06163 13 November 2013

Device type
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1 System Room Check

1.1 Room & Environment Check

Unit Check

Ensure you are working on correct unit Yes

The equipment sitting in the room matches what was 

purchased by customer

Yes

Battery Check

The battery characteristics and its corresponding parameters 

are matching with customer order

Yes

Battery Location Same as equipment room

Equipment

List/Verify all auxiliary cabinets as part of the system MBC, Battery Frame

Compatibility of upstream and downstream AC protections 

(breakers) have been checked

Satisfactory

Compatibility of upstream and downstream equipment and 

settings have been checked

Satisfactory

Unit Room Condition

The environment of the UPS  is suitable for service operation Yes

The general appearance and cleanliness of the room are 

acceptable

Satisfactory

Identify the type of room Data Room

Identify the type of ventilation used in the room By air-conditioning Satisfactory

Measure Room Temperature (and humidity) 76 °F Satisfactory

Grounding

Check Grounding system of the installation and Neutral 

Conductors

Yes

1.2 Battery characteristics

Battery capacity 40 Ah

Quantity of battery blocks per strings 36

Type of battery block 12 V

Quantity of battery cells (2V/Cell) per string 216

Quantity of battery strings 1

Backup time 11 min

Float voltage 490.2 V

Minimum battery voltage 356.4 V

Ambient temperature 74 °F

Cabinet temperature 76 °F

Section comments

Batteries were taken off float charge Mar 2014.

2 System Check

2.1 Unit & System Inspection

Visual Check

Describe the system status when arriving System on

Appearance of the exterior of the cabinets (unit and 

auxiliaries)

Satisfactory
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Internal Inspection

Appearance of the interior of the cabinets (unit and 

auxiliaries)

Satisfactory

All cabinets (including auxiliaries) are free of foreign items Yes

The Air filters are clean and properly installed. N/A

Condition of windings, chemical capacitors and internal 

power connections

Satisfactory

Visual inspection of the ventilation has been done Satisfactory

Condition of boards, subassemblies and their connections Satisfactory

Grounding

Grounding straps (PE) of all cabinets are present and 

secured.

Yes

Breakers

Breakers of the unit are set according to Schneider 

specifications.

N/A

2.2 Power Cables

AC Power cables

Length and size of AC Power cabling are adapted Satisfactory

DC Power cables

Size of DC cables are compliant with Schneider 

recommendations.

Yes

DC Power Cables wiring are correctly installed and 

connected

Satisfactory

2.3 Low Voltage Option Inspection

Low Voltage

Length and size of Low Voltage cabling are adapted Satisfactory

Low Voltage Cables are wired compliant with State-of-the-art. Yes

Grounding

Grounding of communication channels are wired in 

accordance with Schneider recommendations.

Satisfactory

EPO

Emergency Power Off is wired N/A

2.4 Classic Battery Solution Inspection

Grounding

Grounding straps (PE) of all Battery Cabinets are present and 

secured.

Yes

General

Appearance of the Classic Battery Solution Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

A floating voltage compensation with ambient temperature is 

working

See comments
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Protection Device

Type of DC protection device DC circuit breaker

Compatibility of DC protections (breakers) have been 

checked

Yes

Each DC breaker device(s) include a tripping coil MxCoil

Option

Battery monitoring system is present No

Section comments

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

2.5 Communication options

Option Name SKU ref. Spare Part ref. Firmware version Level

Alarm relays electrician comm. Card 66069 51029380

SNMP web card 66074 3400364100

JBUS/ModBus communication card 66061 51029099

3 Pre Startup Check

3.1 System Preparation

General

System is ready to be energized Satisfactory

AC Mains

Upstream Mains verification Satisfactory

If load is already connected, check that inputs cables and 

output cables are not swapped by measuring Power flow.

N/A

3.2 Classic battery Pre startup check

Block

Block to block battery voltage (and Impedance) Satisfactory

DC Power cables

Internal & external DC cabling of Battery Cabinet Satisfactory

Every Battery string (voltage & polarity) has been checked 

individually

Yes

Parallel Battery Strings have been checked N/A

Insulation

There is no DC ground fault Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

Battery polarity to the protection device has been checked Yes
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3.3 Measurements

Measure type Phase 1 Phase 2 Phase 3

AC Normal voltage 484 V 485 V 483 V

ACNormal frequency 60 Hz 0 Hz 0 Hz

AC ByPass voltage 484 V 485 V 483 V

AC Bypass frequency 60 Hz 0 Hz 0 Hz

AC Load voltage 480 V 479 V 479 V

AC Load frequency 60 Hz 0 Hz 0 Hz

AC Load rms current 0 A 0 A 0 A

AC Load crest current 0 A 0 A 0 A

Charger voltage 490 V 0 V 0 V

4 Unit Functional Check

4.1 Initial Functional Check

Input

EPO is activated Yes

Unit operation with only Input breaker closed Yes

Power up system following product start up procedure  in 

service manual and training

Satisfactory

Settings

System is set according to installation Yes

LCM settings are OK Yes

Sequences

Unit operation without load Satisfactory

EPO

Emergency Power Off (EPO) is operational N/A

Breakers

DC protection device is operational Yes
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4.2 Personalization

Alarms

Battery charge default Not present

UPS overload 0

EPO fault on MIZR 0

EEPROM fault on MIZR 0

Autotest fault on MIZR 0

Nber of UPS too low for coupling 0

Battery to check 0

Battery fault 0

Battery used fault 0

EEPROM CHAR fault 0

Autotest CHAR fault 0

DC maxi fault reference 0

DC mini fault reference 0

Pre-alarm battery to replace 0

Charge current measurement fault 0

Battery temperature fault 0

LA Fuse fault 0

Battery voltage measurement 0

AC Normal out of tolerance 0

AC Normal Fuses blown fault 0

AC Normal frequency out of tolerance 0

AC Normal phase rotation fault 0

Load short circuit 0

Vigitherm detection SS AC Bypass 0

SS AC Bypass fault 0

SS AC Bypass supply fault 0

AC Bypass voltage out of tolerance 0

AC Bypass frequency out of tolerance 0

Inverter / AC By-Pass voltage phase difference 0

AC Bypass overload 0

AC Bypass thermal overload 0

AC Bypass phase rotation fault 0

Perso code fault 0

EEPROM fault on GA 0

Battery chanel status calibrated 0

Board CH status calibrated 0

Q3BP/Q5N external fault 0

Fuse LA mains status 0

Watchdog FPGA fault 0

Battery Parameters absents 0

Battery Parameters used 0

Battery circuit fault 0

Disc Battery circuit breaker 2 0

Deep discharge fault 0

LA charger fault 0

Autonometer fault 0

Disc Battery circuit breaker 1 0

Charger vigitherm fault 0

Disc Battery circuit breaker 3 0

EPO falt on CHAR 0

CLA rectifier fault 0

Battery parameter ageing pre-alarme 0

MIZR board status calibrated 0

AC Normal channel status calibrated 0

Rectifier overload 0

AC Bypass channel status calibrated 0

Inverter channel status calibrated 0

Battery SS temperature fault 0

DC ramp fault 0

Min DC voltage fault 0
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DC Bus fault 0

AC Normal Under voltage fault 0

AC Normal loss fault 0

Rectifier phasing fault 0

AC Normal SS ramp fault 0

Rectifier limitation 0

Rectifier limitation fault in under voltage 0

Maxi charger voltage fault 0

Maxi charger current fault 0

Rectifier vigitherm fault 0

Inverter overload 0

Thermal inverter overload 0

UPS in limitation 0

Inverter temperature fault 0

Phase 1 inverter voltage out of tolerance 0

Phase 2 inverter voltage out of tolerance 0

Phase 3 inverter voltage out of tolerance 0

Phase 1 load voltage out of tolerance 0

Phase 2 load voltage out of tolerance 0

Phase 3 load voltage out of tolerance 0

External frequency out of tolerance 0

Mains 2 loss fault 0

Load loss fault 0

Load frequency out of tolerance 0

Q3BP/Q5N fault 0

Phase 1 inverter fuse fault 0

Phase 2 inverter fuse fault 0

Phase 3 inverter fuse fault 0

AC Bypass presence fault 0

Inverter relay fault 0

Inverter SS vigitherm fault 0

Neutral leg high maxi fault 0

Neutral leg low maxi fault 0

Residual current fault BN 0

Neutral leg temperature fault 0

Rectifier thermal overload 0

IGBT socket temperature fault 0

Cooling system fault 0

Autotest fault on GA 0

Coil temperature fault 0

Measurements

High DC bus voltage 399 V

Low DC bus voltage 400 V

Neutral leg current 0 A

AC Normal phase 1 power 1533 W

AC Normal phase 2 power 1596 W

AC Normal phase 3 power 1522 W

Phase 1/Neutral inverter voltage 277.2 V

Phase 2/Neutral inverter voltage 276.9 V

Phase 3/Neutral inverter voltage 277.0 V

Inverter frequency 60.1 Hz

Neutral current 0 A

External frequency Not selected

Working mode status 3

Total battery security voltage 0.0 V

AC Normal voltage 482.8 V

AC Normal Phase 1 current 5.5 A

AC Normal Phase 2 current 5.7 A

AC Normal Phase 3 current 5.4 A

AC Normal frequency 60.0 Hz

AC Bypass voltage 482.3 V

AC Bypass frequency 60.0 Hz

Load Phase 1 current 0 A

Load Phase 2 current 0 A
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Load Phase 3 current 3.5 A

Phase 1/Neutral load voltage 278 V

Phase 2/Neutral load voltage 279 V

Phase 3/Neutral load voltage 278 V

Load frequency 60.0 Hz

Load phase 1 crest current 0 A

Load phase 2 crest current 0 A

Load phase 3 crest current 5.7 A

Phase 1 load power 0 W

Phase 2 load power 0 W

Phase 3 load power 365 W

AC Normal voltage UA-B 483.5 V

AC Normal voltage UB-C 483.5 V

AC Normal voltage UC-A 483.5 V

Battery measurements

Autonomy battery time remaining 87 min

Battery current 0.1 A

Battery voltage 490.2 V

Battery charge rate 76 %

Instantaneous battery temperature 30 °C

Battery time recharge expected 27 Hour(s)

Battery life span calculated 1801 Day(s)

Battery cell voltage 2.27 V

Total battery power 4487 W

Battery cell power 20 W

Battery cell discharge current 9.2 A

Battery cell charge current 0.3 A

Average battery temperature on 24 h 20 °C

Battery capacity: C10 current 0 Ah

UPS Measurements

Battery end of autonomy voltage threshold 1.9 V

Min DC voltage threshold 660 V

DC voltage reference 800 V

Inverter synchronisation speed 2 Hz/s

Limitation mask duration 3 ms

AC Bypass frequency tolerance 8 %

Rectifier synchronisation speed 1 Hz/s

Load frequency tolerance 8 %

External frequency tolerance 0 %

Pre-end of autonomy coefficient 20 %

Pre-end of autonomy time 4 min

Min coupled AC byPass voltage threshold 10 %

Maxi coupled AC byPass voltage threshold 10 %

AC normal min voltage threshold 250 V

AC normal max voltage threshold 528 V

Max IGBT Charger Cooler temperature / neutral leg 60

PSP: 10s forced stop Enable

PSP: automatic starting Enable

PSP: battery starting Disable

PSP: remote commands Forbidden

Low limitation threshold 230

Rectifier current limitation threshold on mains 200

Rectifier current limitation threshold on battery 92

Inverter limitation threshold 2 315

Battery cell voltage equalization threshold 2.27

Floating reference of one battery cell 2.27 V

Charge reference of one battery cell 2.27 V

Equalization reference of one battery cell 2.27 V

Maxi not coupled AC byPass voltage threshold 0 %

State

Inverter coupled Yes
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Battery operation No

End of Fin Autonomie batterie No

Battery equalization in progress Yes

End of battery autonomy pre-alarme No

AC inter status normal Closed

Q3BP status Open

SS functionning No

Q4S inter status Closed

Out of synchronisation forced No

Battery circuit breaker 1 status Closed

Battery circuit breaker 2 status Open

Battery circuit breaker 3 status Closed

End of sleep mode satus Open

SS AC Normal end of ramp Yes

AC Normal functionning Yes

Rectifier on/off On

DC bus end of ramp Yes

Inverter on/off status On

UPS in mask limitation No

AC Bypass phase sequence done Yes

External Q3BP status Open

External Q4S status Open

External Q5N status Open

Q5N status Open

KA1 status Closed

KA2 status Closed

Installation coupled No

Neutral leg on/off On

4.3 UPS Source transfer

Test done OK

4.4 DC measurements

4.4.1 Charger and battery voltage

4.4.1.1 Charger voltage

Min Max

Measured DC Voltage 490 V 480 V 500 V Within tolerance

DC Voltage from perso/display 490.2 V 480 V 500 V Within tolerance

T° measure 0 °F

CAUTION: Battery life is halved for every 10°C above 25°C

4.5 Calibration

Oscillo. Perso. / Display Min Max

Battery charger Voltage 490 V 490.2 V 480 V 500 V

4.6 Battery Check

Verify the ability of the UPS to return to normal operation Pass

Section comments

The network card has been set to a normal static address 192.168.1.2.  The customer has not gotten an network connection into 

the UPS at this time.
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5 Service and parts

5.1 Parts swap

Defective

Product Qty Serial # Tracking # Used product Used serial #

04-04060-05 1 04-04060-05

Description

BATTERY 12V NPX150R

6 Final Inspection

6.1 Final Inspection

Equipment operation

The state and revision of parts insured proper operation of the 

unit

Satisfactory

The unit firmware has been upgraded N/A

All operational tests are passed Satisfactory

The system has been tested and is satisfactorilly operational No

Customer Relationship

List any customer concerns about the unit. N/A

The Customer Relationship Management has been updated No

Basic customer training completed N/A

Site

Leave the site clean and tidy Yes

Section comments

The unit has been started.  The training has been completed.  No further discrepancies were noted during the startup.

6.2 Comments

General comments

The startup was halted yesterday due to a faulty battery.  The battery is on-site now.  The unit is ready to be started.

Battery characteristics

Batteries were taken off float charge Mar 2014.

Classic Battery Solution Inspection

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

Communication Option Check

The network card has been set to a normal static address 192.168.1.2.  The customer has not gotten an network connection into 

the UPS at this time.

Final Inspection

The unit has been started.  The training has been completed.  No further discrepancies were noted during the startup.
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AMERICAN POWER CONVERSION 
 LIMITED FACTORY WARRANTY 

 
Three Phase Power Products or Cooling Solutions One-Year Factory Warranty1  

 
The limited warranty provided by American Power Conversion (APC®) in this Statement 
of Limited Factory Warranty applies only to products you purchase for your commercial 
or industrial use in the ordinary course of your business. 
 
Terms of Warranty 
 
American Power Conversion warrants that the product shall be free from defects in 
materials and workmanship for a period of one year from the date of product start-up 
when start-up is performed by APC authorized service personnel and occurs within six 
months of The APC shipment date. This warranty covers repairing or replacing any 
defective parts including on-site labor and travel. In the event that the product fails to 
meet the foregoing warranty criteria, the warranty covers repairing or replacing defective 
parts at the sole discretion of APC for a period of one year from the shipment date. For 
APC cooling solutions, this warranty does not cover circuit breaker resetting, loss of 
refrigerant, consumables, or preventive maintenance items. Repair or replacement of a 
defective product or part thereof does not extend the original warranty period. Any parts 
furnished under this warranty may be new or factory-remanufactured.    
 
Non-transferable Warranty  
 
This warranty is extended to the first person, firm, association or corporation (herein 
referred to by “You” or “Your”) for whom the APC product specified herein has been 
purchased. This warranty is not transferable or assignable without the prior written 
permission of APC. 
 
Assignment of Warranties 
 
APC will assign you any warranties which are made by manufacturers and suppliers of 
components of the APC product and which are assignable. Any such warranties are 
assigned “AS IS” and APC makes no representation as to the effectiveness or extent of 
such warranties, assumes no responsibility for any matters which may be warranted by 

                                                 
1 To determine which factory warranty applies to the APC product you purchased, please consult the 
factory warranties located on the APC web site:  www.apc.com/products 
 



such manufacturers or suppliers and extends no coverage under this Warranty to such 
components.  
 
Drawings, descriptions 
 
APC warrants for the warranty period and on the terms of the warranty set forth herein 
that the APC product will substantially conform to the descriptions contained in the APC 
Official Published Specifications or any of the drawings certified and agreed to by 
contract with APC if applicable thereto (“Specifications”). It is understood that the 
Specifications are not warranties of performance and not warranties of fitness for a 
particular purpose. 
 
Exclusions 
 
APC shall not be liable under the warranty if its testing and examination disclose that the 
alleged defect in the product does not exist or was caused by end user or any third person 
misuse, negligence, improper installation or testing. Further APC shall not be liable under 
the warranty for unauthorized attempts to repair or modify wrong or inadequate electrical 
voltage or connection, inappropriate on-site operation conditions, corrosive atmosphere, 
repair, installation, start-up by non-APC designated personnel, a change in location or 
operating use, exposure to the elements, Acts of God, fire, theft, or installation contrary 
to APC recommendations or specifications or in any event if the APC serial number has 
been altered, defaced, or removed, or any other cause beyond the range of the intended 
use. 
 
THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, BY OPERATION OF 
LAW OR OTHERWISE, OF PRODUCTS SOLD, SERVICED OR FURNISHED 
UNDER THIS AGREEMENT OR IN CONNECTION HEREWITH. APC 
DISCLAIMS ALL IMPLIED WARRANTIES OF MERCHANTABILITY, 
SATISFACTION AND FITNESS FOR A PARTICULAR PURPOSE.  APC 
EXPRESS WARRANTIES WILL NOT BE ENLARGED, DIMINISHED, OR 
AFFECTED BY AND NO OBLIGATION OR LIABILITY WILL ARISE OUT OF, 
APC RENDERING OF TECHNICAL OR OTHER ADVICE OR SERVICE IN 
CONNECTION WITH THE PRODUCTS. THE FOREGOING WARRANTIES 
AND REMEDIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER 
WARRANTIES AND REMEDIES.  THE WARRANTIES SET FORTH ABOVE 
CONSTITUTE APC SOLE LIABILITY AND PURCHASER’S EXCLUSIVE 
REMEDY FOR ANY BREACH OF SUCH WARRANTIES.  APC WARRANTIES 
RUN ONLY TO PURCHASER AND ARE NOT EXTENDED TO ANY THIRD 
PARTIES.   
 
IN NO EVENT SHALL APC, ITS OFFICERS, DIRECTORS, AFFILIATES OR 
EMPLOYEES BE LIABLE FOR ANY FORM OF INDIRECT, SPECIAL, 
CONSEQUENTIAL OR PUNITIVE DAMAGES, ARISING OUT OF THE USE, 
SERVICE OR INSTALLATION, OF THE PRODUCTS, WHETHER SUCH 
DAMAGES ARISE IN CONTRACT OR TORT, IRRESPECTIVE OF FAULT, 



NEGLIGENCE OR STRICT LIABILITY OR WHETHER APC HAS BEEN 
ADVISED IN ADVANCE OF THE POSSIBILITY OF SUCH DAMAGES, 
SPECIFICALLY, APC IS NOT LIABLE FOR ANY COSTS, SUCH AS LOST 
PROFITS OR REVENUE, LOSS OF EQUIPMENT, LOSS OF USE OF 
EQUIPMENT, LOSS OF SOFTWARE, LOSS OF DATA, COSTS OF 
SUBSTITUANTS, CLAIMS BY THIRD PARTIES, OR OTHERWISE. 
 
NO SALESMAN, EMPLOYEE OR AGENT OF APC IS AUTHORIZED TO ADD 
TO OR VARY THE TERMS OF THIS WARRANTY. WARRANTY TERMS MAY 
BE MODIFIED, IF AT ALL, ONLY IN WRITING SIGNED BY AN APC 
OFFICER AND LEGAL DEPARTMENT. 
 
Warranty Claims  
 
Customers with warranty claims issues may access the APC worldwide customer support 
network through the APC web site: support.apc.com. Select your country from the 
country selection pull-down menu.  Open the Support tab at the top of the web page to 
obtain contact information for customer support in your region.   



Install report - Start up

Site Contact Randy Perry

Site Company NORTH CAROLINA NATIONAL GUARD

Site Address 5132 Departure Dr, Raleigh, NC, 27604

Date 21 July 2014

Field Service Engineer

FSE Jonathan Langley

Service district NC/SC

Address 132 Fairgrounds Road

West Kingston, RI  02892

Site Country United-States
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Start up report

Service District : NC/SC

Service Request # / Activity : C1-5680434698/1-2LY4HLJ

Customer Company : NORTH CAROLINA NATIONAL GUARD

Customer Address : 7410 Chapel Hill Road

Customer City : RALEIGH, North Carolina, 27607

Site Contact : Randy Perry

Site Company : NORTH CAROLINA NATIONAL GUARD

Site Address : 5132 Departure Dr

Site Town : Raleigh, NC, 27604

Entitlement # : 1-2LXZFF0 Entitlement Name : Start-Up Service 5x8 - 1

Customer Name : Randy Perry

Account ID : 1-1MLPODZ ISX Solution : ISX0001101122-0002

Actual Start Time : 22 July 2014 14:32 Actual End Time : 22 July 2014 14:32

Phone / Fax Number / E-Mail

Phone / Fax Number / E-Mail

:  /  /

:  /  /

: 21 July 2014Install/Startup dateEquipment concerned : Galaxy 5000

: 40 kVAPower Serial number : 3AEQ04005001

: 3:3Phase Type

Configuration : Single unit

Customer signature Schneider Electric signature

Randy Perry Jonathan Langley

The battery has been replaced.  The customer training is complete.  No further 

discrepancies were noted with the unit.  The unit is online.  Please see comment 

sections.
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Maintenance summary

Installation configuration

AC Normal AC Load

Checks carried out

Room & Environment Check

Battery characteristics

Unit & System Inspection

Power Cables

Low Voltage Option Inspection

Classic Battery Solution Inspection

Communication options

System Preparation

Classic battery Pre startup check

Measurements

Initial Functional Check

Personalization

UPS Source transfer

Charger voltage

Calibration

Battery Check

Communication Option Check

Parts swap

Final Inspection

Comments

Comments

Customer

No comment

Customer issues

Customer

No comment

Schneider Electric

No comment

List of measurement devices

Multimeter

Oscilloscope

Device model

Battery Tester

Serial number Last calibration date

Alber CRT-400 CRT-400-653729 13 November 2013

Fluke 87 V 13950377 14 November 2013

Fluke 43B 06163 13 November 2013

Device type
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1 System Room Check

1.1 Room & Environment Check

Unit Check

Ensure you are working on correct unit Yes

The equipment sitting in the room matches what was 

purchased by customer

Yes

Battery Check

The battery characteristics and its corresponding parameters 

are matching with customer order

Yes

Battery Location Same as equipment room

Equipment

List/Verify all auxiliary cabinets as part of the system MBC, Battery Frame

Compatibility of upstream and downstream AC protections 

(breakers) have been checked

Satisfactory

Compatibility of upstream and downstream equipment and 

settings have been checked

Satisfactory

Unit Room Condition

The environment of the UPS  is suitable for service operation Yes

The general appearance and cleanliness of the room are 

acceptable

Satisfactory

Identify the type of room Data Room

Identify the type of ventilation used in the room By air-conditioning Satisfactory

Measure Room Temperature (and humidity) 76 °F Satisfactory

Grounding

Check Grounding system of the installation and Neutral 

Conductors

Yes

1.2 Battery characteristics

Battery capacity 40 Ah

Quantity of battery blocks per strings 36

Type of battery block 12 V

Quantity of battery cells (2V/Cell) per string 216

Quantity of battery strings 1

Backup time 11 min

Float voltage 490.2 V

Minimum battery voltage 356.4 V

Ambient temperature 74 °F

Cabinet temperature 76 °F

Section comments

Batteries were taken off float charge Mar 2014.

2 System Check

2.1 Unit & System Inspection

Visual Check

Describe the system status when arriving System on

Appearance of the exterior of the cabinets (unit and 

auxiliaries)

Satisfactory
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Internal Inspection

Appearance of the interior of the cabinets (unit and 

auxiliaries)

Satisfactory

All cabinets (including auxiliaries) are free of foreign items Yes

The Air filters are clean and properly installed. N/A

Condition of windings, chemical capacitors and internal 

power connections

Satisfactory

Visual inspection of the ventilation has been done Satisfactory

Condition of boards, subassemblies and their connections Satisfactory

Grounding

Grounding straps (PE) of all cabinets are present and 

secured.

Yes

Breakers

Breakers of the unit are set according to Schneider 

specifications.

N/A

2.2 Power Cables

AC Power cables

Length and size of AC Power cabling are adapted Satisfactory

DC Power cables

Size of DC cables are compliant with Schneider 

recommendations.

Yes

DC Power Cables wiring are correctly installed and 

connected

Satisfactory

2.3 Low Voltage Option Inspection

Low Voltage

Length and size of Low Voltage cabling are adapted Satisfactory

Low Voltage Cables are wired compliant with State-of-the-art. Yes

Grounding

Grounding of communication channels are wired in 

accordance with Schneider recommendations.

Satisfactory

EPO

Emergency Power Off is wired N/A

2.4 Classic Battery Solution Inspection

Grounding

Grounding straps (PE) of all Battery Cabinets are present and 

secured.

Yes

General

Appearance of the Classic Battery Solution Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

A floating voltage compensation with ambient temperature is 

working

See comments
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Protection Device

Type of DC protection device DC circuit breaker

Compatibility of DC protections (breakers) have been 

checked

Yes

Each DC breaker device(s) include a tripping coil MxCoil

Option

Battery monitoring system is present No

Section comments

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

2.5 Communication options

Option Name SKU ref. Spare Part ref. Firmware version Level

Alarm relays electrician comm. Card 66069 51029380

SNMP web card 66074 3400364100

JBUS/ModBus communication card 66061 51029099

3 Pre Startup Check

3.1 System Preparation

General

System is ready to be energized Satisfactory

AC Mains

Upstream Mains verification Satisfactory

If load is already connected, check that inputs cables and 

output cables are not swapped by measuring Power flow.

N/A

3.2 Classic battery Pre startup check

Block

Block to block battery voltage (and Impedance) Satisfactory

DC Power cables

Internal & external DC cabling of Battery Cabinet Satisfactory

Every Battery string (voltage & polarity) has been checked 

individually

Yes

Parallel Battery Strings have been checked N/A

Insulation

There is no DC ground fault Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

Battery polarity to the protection device has been checked Yes
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3.3 Measurements

Measure type Phase 1 Phase 2 Phase 3

AC Normal voltage 484 V 485 V 483 V

ACNormal frequency 60 Hz 0 Hz 0 Hz

AC ByPass voltage 484 V 485 V 483 V

AC Bypass frequency 60 Hz 0 Hz 0 Hz

AC Load voltage 480 V 479 V 479 V

AC Load frequency 60 Hz 0 Hz 0 Hz

AC Load rms current 0 A 0 A 0 A

AC Load crest current 0 A 0 A 0 A

Charger voltage 490 V 0 V 0 V

4 Unit Functional Check

4.1 Initial Functional Check

Input

EPO is activated Yes

Unit operation with only Input breaker closed Yes

Power up system following product start up procedure  in 

service manual and training

Satisfactory

Settings

System is set according to installation Yes

LCM settings are OK Yes

Sequences

Unit operation without load Satisfactory

EPO

Emergency Power Off (EPO) is operational N/A

Breakers

DC protection device is operational Yes
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4.2 Personalization

Alarms

Battery charge default Not present

UPS overload 0

EPO fault on MIZR 0

EEPROM fault on MIZR 0

Autotest fault on MIZR 0

Nber of UPS too low for coupling 0

Battery to check 0

Battery fault 0

Battery used fault 0

EEPROM CHAR fault 0

Autotest CHAR fault 0

DC maxi fault reference 0

DC mini fault reference 0

Pre-alarm battery to replace 0

Charge current measurement fault 0

Battery temperature fault 0

LA Fuse fault 0

Battery voltage measurement 0

AC Normal out of tolerance 0

AC Normal Fuses blown fault 0

AC Normal frequency out of tolerance 0

AC Normal phase rotation fault 0

Load short circuit 0

Vigitherm detection SS AC Bypass 0

SS AC Bypass fault 0

SS AC Bypass supply fault 0

AC Bypass voltage out of tolerance 0

AC Bypass frequency out of tolerance 0

Inverter / AC By-Pass voltage phase difference 0

AC Bypass overload 0

AC Bypass thermal overload 0

AC Bypass phase rotation fault 0

Perso code fault 0

EEPROM fault on GA 0

Battery chanel status calibrated 0

Board CH status calibrated 0

Q3BP/Q5N external fault 0

Fuse LA mains status 0

Watchdog FPGA fault 0

Battery Parameters absents 0

Battery Parameters used 0

Battery circuit fault 0

Disc Battery circuit breaker 2 0

Deep discharge fault 0

LA charger fault 0

Autonometer fault 0

Disc Battery circuit breaker 1 0

Charger vigitherm fault 0

Disc Battery circuit breaker 3 0

EPO falt on CHAR 0

CLA rectifier fault 0

Battery parameter ageing pre-alarme 0

MIZR board status calibrated 0

AC Normal channel status calibrated 0

Rectifier overload 0

AC Bypass channel status calibrated 0

Inverter channel status calibrated 0

Battery SS temperature fault 0

DC ramp fault 0

Min DC voltage fault 0
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DC Bus fault 0

AC Normal Under voltage fault 0

AC Normal loss fault 0

Rectifier phasing fault 0

AC Normal SS ramp fault 0

Rectifier limitation 0

Rectifier limitation fault in under voltage 0

Maxi charger voltage fault 0

Maxi charger current fault 0

Rectifier vigitherm fault 0

Inverter overload 0

Thermal inverter overload 0

UPS in limitation 0

Inverter temperature fault 0

Phase 1 inverter voltage out of tolerance 0

Phase 2 inverter voltage out of tolerance 0

Phase 3 inverter voltage out of tolerance 0

Phase 1 load voltage out of tolerance 0

Phase 2 load voltage out of tolerance 0

Phase 3 load voltage out of tolerance 0

External frequency out of tolerance 0

Mains 2 loss fault 0

Load loss fault 0

Load frequency out of tolerance 0

Q3BP/Q5N fault 0

Phase 1 inverter fuse fault 0

Phase 2 inverter fuse fault 0

Phase 3 inverter fuse fault 0

AC Bypass presence fault 0

Inverter relay fault 0

Inverter SS vigitherm fault 0

Neutral leg high maxi fault 0

Neutral leg low maxi fault 0

Residual current fault BN 0

Neutral leg temperature fault 0

Rectifier thermal overload 0

IGBT socket temperature fault 0

Cooling system fault 0

Autotest fault on GA 0

Coil temperature fault 0

Measurements

High DC bus voltage 399 V

Low DC bus voltage 400 V

Neutral leg current 0 A

AC Normal phase 1 power 1533 W

AC Normal phase 2 power 1596 W

AC Normal phase 3 power 1522 W

Phase 1/Neutral inverter voltage 277.2 V

Phase 2/Neutral inverter voltage 276.9 V

Phase 3/Neutral inverter voltage 277.0 V

Inverter frequency 60.1 Hz

Neutral current 0 A

External frequency Not selected

Working mode status 3

Total battery security voltage 0.0 V

AC Normal voltage 482.8 V

AC Normal Phase 1 current 5.5 A

AC Normal Phase 2 current 5.7 A

AC Normal Phase 3 current 5.4 A

AC Normal frequency 60.0 Hz

AC Bypass voltage 482.3 V

AC Bypass frequency 60.0 Hz

Load Phase 1 current 0 A

Load Phase 2 current 0 A
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Load Phase 3 current 3.5 A

Phase 1/Neutral load voltage 278 V

Phase 2/Neutral load voltage 279 V

Phase 3/Neutral load voltage 278 V

Load frequency 60.0 Hz

Load phase 1 crest current 0 A

Load phase 2 crest current 0 A

Load phase 3 crest current 5.7 A

Phase 1 load power 0 W

Phase 2 load power 0 W

Phase 3 load power 365 W

AC Normal voltage UA-B 483.5 V

AC Normal voltage UB-C 483.5 V

AC Normal voltage UC-A 483.5 V

Battery measurements

Autonomy battery time remaining 87 min

Battery current 0.1 A

Battery voltage 490.2 V

Battery charge rate 76 %

Instantaneous battery temperature 30 °C

Battery time recharge expected 27 Hour(s)

Battery life span calculated 1801 Day(s)

Battery cell voltage 2.27 V

Total battery power 4487 W

Battery cell power 20 W

Battery cell discharge current 9.2 A

Battery cell charge current 0.3 A

Average battery temperature on 24 h 20 °C

Battery capacity: C10 current 0 Ah

UPS Measurements

Battery end of autonomy voltage threshold 1.9 V

Min DC voltage threshold 660 V

DC voltage reference 800 V

Inverter synchronisation speed 2 Hz/s

Limitation mask duration 3 ms

AC Bypass frequency tolerance 8 %

Rectifier synchronisation speed 1 Hz/s

Load frequency tolerance 8 %

External frequency tolerance 0 %

Pre-end of autonomy coefficient 20 %

Pre-end of autonomy time 4 min

Min coupled AC byPass voltage threshold 10 %

Maxi coupled AC byPass voltage threshold 10 %

AC normal min voltage threshold 250 V

AC normal max voltage threshold 528 V

Max IGBT Charger Cooler temperature / neutral leg 60

PSP: 10s forced stop Enable

PSP: automatic starting Enable

PSP: battery starting Disable

PSP: remote commands Forbidden

Low limitation threshold 230

Rectifier current limitation threshold on mains 200

Rectifier current limitation threshold on battery 92

Inverter limitation threshold 2 315

Battery cell voltage equalization threshold 2.27

Floating reference of one battery cell 2.27 V

Charge reference of one battery cell 2.27 V

Equalization reference of one battery cell 2.27 V

Maxi not coupled AC byPass voltage threshold 0 %

State

Inverter coupled Yes
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Battery operation No

End of Fin Autonomie batterie No

Battery equalization in progress Yes

End of battery autonomy pre-alarme No

AC inter status normal Closed

Q3BP status Open

SS functionning No

Q4S inter status Closed

Out of synchronisation forced No

Battery circuit breaker 1 status Closed

Battery circuit breaker 2 status Open

Battery circuit breaker 3 status Closed

End of sleep mode satus Open

SS AC Normal end of ramp Yes

AC Normal functionning Yes

Rectifier on/off On

DC bus end of ramp Yes

Inverter on/off status On

UPS in mask limitation No

AC Bypass phase sequence done Yes

External Q3BP status Open

External Q4S status Open

External Q5N status Open

Q5N status Open

KA1 status Closed

KA2 status Closed

Installation coupled No

Neutral leg on/off On

4.3 UPS Source transfer

Test done OK

4.4 DC measurements

4.4.1 Charger and battery voltage

4.4.1.1 Charger voltage

Min Max

Measured DC Voltage 490 V 480 V 500 V Within tolerance

DC Voltage from perso/display 490.2 V 480 V 500 V Within tolerance

T° measure 0 °F

CAUTION: Battery life is halved for every 10°C above 25°C

4.5 Calibration

Oscillo. Perso. / Display Min Max

Battery charger Voltage 490 V 490.2 V 480 V 500 V

4.6 Battery Check

Verify the ability of the UPS to return to normal operation Pass

Section comments

The network card has been set to a normal static address 192.168.1.2.  The customer has not gotten an network connection into 

the UPS at this time.
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5 Service and parts

5.1 Parts swap

Defective

Product Qty Serial # Tracking # Used product Used serial #

04-04060-05 1 04-04060-05

Description

BATTERY 12V NPX150R

6 Final Inspection

6.1 Final Inspection

Equipment operation

The state and revision of parts insured proper operation of the 

unit

Satisfactory

The unit firmware has been upgraded N/A

All operational tests are passed Satisfactory

The system has been tested and is satisfactorilly operational No

Customer Relationship

List any customer concerns about the unit. N/A

The Customer Relationship Management has been updated No

Basic customer training completed N/A

Site

Leave the site clean and tidy Yes

Section comments

The unit has been started.  The training has been completed.  No further discrepancies were noted during the startup.

6.2 Comments

General comments

The startup was halted yesterday due to a faulty battery.  The battery is on-site now.  The unit is ready to be started.

Battery characteristics

Batteries were taken off float charge Mar 2014.

Classic Battery Solution Inspection

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

Communication Option Check

The network card has been set to a normal static address 192.168.1.2.  The customer has not gotten an network connection into 

the UPS at this time.

Final Inspection

The unit has been started.  The training has been completed.  No further discrepancies were noted during the startup.
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Install report - Start up

Site Contact Randy Perry

Site Company NORTH CAROLINA NATIONAL GUARD

Site Address 5132 Departure Dr, Raleigh, NC, 27604

Date 21 July 2014

Field Service Engineer

FSE Jonathan Langley

Service district NC/SC

Address 132 Fairgrounds Road

West Kingston, RI  02892

Site Country United-States
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Start up report

Service District : NC/SC

Service Request # / Activity : C1-5680434698/1-2LY4HLJ

Customer Company : NORTH CAROLINA NATIONAL GUARD

Customer Address : 7410 Chapel Hill Road

Customer City : RALEIGH, North Carolina, 27607

Site Contact : Randy Perry

Site Company : NORTH CAROLINA NATIONAL GUARD

Site Address : 5132 Departure Dr

Site Town : Raleigh, NC, 27604

Entitlement # : 1-2LXZFF0 Entitlement Name : Start-Up Service 5x8 - 1

Customer Name : Randy Perry

Account ID : 1-1MLPODZ ISX Solution : ISX0001101122-0002

Actual Start Time : 22 July 2014 14:32 Actual End Time : 22 July 2014 14:32

Phone / Fax Number / E-Mail

Phone / Fax Number / E-Mail

:  /  /

:  /  /

: 21 July 2014Install/Startup dateEquipment concerned : Galaxy 5000

: 40 kVAPower Serial number : 3AEQ04005001

: 3:3Phase Type

Configuration : Single unit

Customer signature Schneider Electric signature

Randy Perry Jonathan Langley

The battery has been replaced.  The customer training is complete.  No further 

discrepancies were noted with the unit.  The unit is online.  Please see comment 

sections.
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Maintenance summary

Installation configuration

AC Normal AC Load

Checks carried out

Room & Environment Check

Battery characteristics

Unit & System Inspection

Power Cables

Low Voltage Option Inspection

Classic Battery Solution Inspection

Communication options

System Preparation

Classic battery Pre startup check

Measurements

Initial Functional Check

Personalization

UPS Source transfer

Charger voltage

Calibration

Battery Check

Communication Option Check

Parts swap

Final Inspection

Comments

Comments

Customer

No comment

Customer issues

Customer

No comment

Schneider Electric

No comment

List of measurement devices

Multimeter

Oscilloscope

Device model

Battery Tester

Serial number Last calibration date

Alber CRT-400 CRT-400-653729 13 November 2013

Fluke 87 V 13950377 14 November 2013

Fluke 43B 06163 13 November 2013

Device type
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1 System Room Check

1.1 Room & Environment Check

Unit Check

Ensure you are working on correct unit Yes

The equipment sitting in the room matches what was 

purchased by customer

Yes

Battery Check

The battery characteristics and its corresponding parameters 

are matching with customer order

Yes

Battery Location Same as equipment room

Equipment

List/Verify all auxiliary cabinets as part of the system MBC, Battery Frame

Compatibility of upstream and downstream AC protections 

(breakers) have been checked

Satisfactory

Compatibility of upstream and downstream equipment and 

settings have been checked

Satisfactory

Unit Room Condition

The environment of the UPS  is suitable for service operation Yes

The general appearance and cleanliness of the room are 

acceptable

Satisfactory

Identify the type of room Data Room

Identify the type of ventilation used in the room By air-conditioning Satisfactory

Measure Room Temperature (and humidity) 76 °F Satisfactory

Grounding

Check Grounding system of the installation and Neutral 

Conductors

Yes

1.2 Battery characteristics

Battery capacity 40 Ah

Quantity of battery blocks per strings 36

Type of battery block 12 V

Quantity of battery cells (2V/Cell) per string 216

Quantity of battery strings 1

Backup time 11 min

Float voltage 490.2 V

Minimum battery voltage 356.4 V

Ambient temperature 74 °F

Cabinet temperature 76 °F

Section comments

Batteries were taken off float charge Mar 2014.

2 System Check

2.1 Unit & System Inspection

Visual Check

Describe the system status when arriving System on

Appearance of the exterior of the cabinets (unit and 

auxiliaries)

Satisfactory
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Internal Inspection

Appearance of the interior of the cabinets (unit and 

auxiliaries)

Satisfactory

All cabinets (including auxiliaries) are free of foreign items Yes

The Air filters are clean and properly installed. N/A

Condition of windings, chemical capacitors and internal 

power connections

Satisfactory

Visual inspection of the ventilation has been done Satisfactory

Condition of boards, subassemblies and their connections Satisfactory

Grounding

Grounding straps (PE) of all cabinets are present and 

secured.

Yes

Breakers

Breakers of the unit are set according to Schneider 

specifications.

N/A

2.2 Power Cables

AC Power cables

Length and size of AC Power cabling are adapted Satisfactory

DC Power cables

Size of DC cables are compliant with Schneider 

recommendations.

Yes

DC Power Cables wiring are correctly installed and 

connected

Satisfactory

2.3 Low Voltage Option Inspection

Low Voltage

Length and size of Low Voltage cabling are adapted Satisfactory

Low Voltage Cables are wired compliant with State-of-the-art. Yes

Grounding

Grounding of communication channels are wired in 

accordance with Schneider recommendations.

Satisfactory

EPO

Emergency Power Off is wired N/A

2.4 Classic Battery Solution Inspection

Grounding

Grounding straps (PE) of all Battery Cabinets are present and 

secured.

Yes

General

Appearance of the Classic Battery Solution Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

A floating voltage compensation with ambient temperature is 

working

See comments
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Protection Device

Type of DC protection device DC circuit breaker

Compatibility of DC protections (breakers) have been 

checked

Yes

Each DC breaker device(s) include a tripping coil MxCoil

Option

Battery monitoring system is present No

Section comments

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

2.5 Communication options

Option Name SKU ref. Spare Part ref. Firmware version Level

Alarm relays electrician comm. Card 66069 51029380

SNMP web card 66074 3400364100

JBUS/ModBus communication card 66061 51029099

3 Pre Startup Check

3.1 System Preparation

General

System is ready to be energized Satisfactory

AC Mains

Upstream Mains verification Satisfactory

If load is already connected, check that inputs cables and 

output cables are not swapped by measuring Power flow.

N/A

3.2 Classic battery Pre startup check

Block

Block to block battery voltage (and Impedance) Satisfactory

DC Power cables

Internal & external DC cabling of Battery Cabinet Satisfactory

Every Battery string (voltage & polarity) has been checked 

individually

Yes

Parallel Battery Strings have been checked N/A

Insulation

There is no DC ground fault Yes

Direct contact of terminals between surrounding metal parts 

and connections is avoided

Yes

Battery polarity to the protection device has been checked Yes
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3.3 Measurements

Measure type Phase 1 Phase 2 Phase 3

AC Normal voltage 484 V 485 V 483 V

ACNormal frequency 60 Hz 0 Hz 0 Hz

AC ByPass voltage 484 V 485 V 483 V

AC Bypass frequency 60 Hz 0 Hz 0 Hz

AC Load voltage 480 V 479 V 479 V

AC Load frequency 60 Hz 0 Hz 0 Hz

AC Load rms current 0 A 0 A 0 A

AC Load crest current 0 A 0 A 0 A

Charger voltage 490 V 0 V 0 V

4 Unit Functional Check

4.1 Initial Functional Check

Input

EPO is activated Yes

Unit operation with only Input breaker closed Yes

Power up system following product start up procedure  in 

service manual and training

Satisfactory

Settings

System is set according to installation Yes

LCM settings are OK Yes

Sequences

Unit operation without load Satisfactory

EPO

Emergency Power Off (EPO) is operational N/A

Breakers

DC protection device is operational Yes
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4.2 Personalization

Alarms

Battery charge default Not present

UPS overload 0

EPO fault on MIZR 0

EEPROM fault on MIZR 0

Autotest fault on MIZR 0

Nber of UPS too low for coupling 0

Battery to check 0

Battery fault 0

Battery used fault 0

EEPROM CHAR fault 0

Autotest CHAR fault 0

DC maxi fault reference 0

DC mini fault reference 0

Pre-alarm battery to replace 0

Charge current measurement fault 0

Battery temperature fault 0

LA Fuse fault 0

Battery voltage measurement 0

AC Normal out of tolerance 0

AC Normal Fuses blown fault 0

AC Normal frequency out of tolerance 0

AC Normal phase rotation fault 0

Load short circuit 0

Vigitherm detection SS AC Bypass 0

SS AC Bypass fault 0

SS AC Bypass supply fault 0

AC Bypass voltage out of tolerance 0

AC Bypass frequency out of tolerance 0

Inverter / AC By-Pass voltage phase difference 0

AC Bypass overload 0

AC Bypass thermal overload 0

AC Bypass phase rotation fault 0

Perso code fault 0

EEPROM fault on GA 0

Battery chanel status calibrated 0

Board CH status calibrated 0

Q3BP/Q5N external fault 0

Fuse LA mains status 0

Watchdog FPGA fault 0

Battery Parameters absents 0

Battery Parameters used 0

Battery circuit fault 0

Disc Battery circuit breaker 2 0

Deep discharge fault 0

LA charger fault 0

Autonometer fault 0

Disc Battery circuit breaker 1 0

Charger vigitherm fault 0

Disc Battery circuit breaker 3 0

EPO falt on CHAR 0

CLA rectifier fault 0

Battery parameter ageing pre-alarme 0

MIZR board status calibrated 0

AC Normal channel status calibrated 0

Rectifier overload 0

AC Bypass channel status calibrated 0

Inverter channel status calibrated 0

Battery SS temperature fault 0

DC ramp fault 0

Min DC voltage fault 0
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DC Bus fault 0

AC Normal Under voltage fault 0

AC Normal loss fault 0

Rectifier phasing fault 0

AC Normal SS ramp fault 0

Rectifier limitation 0

Rectifier limitation fault in under voltage 0

Maxi charger voltage fault 0

Maxi charger current fault 0

Rectifier vigitherm fault 0

Inverter overload 0

Thermal inverter overload 0

UPS in limitation 0

Inverter temperature fault 0

Phase 1 inverter voltage out of tolerance 0

Phase 2 inverter voltage out of tolerance 0

Phase 3 inverter voltage out of tolerance 0

Phase 1 load voltage out of tolerance 0

Phase 2 load voltage out of tolerance 0

Phase 3 load voltage out of tolerance 0

External frequency out of tolerance 0

Mains 2 loss fault 0

Load loss fault 0

Load frequency out of tolerance 0

Q3BP/Q5N fault 0

Phase 1 inverter fuse fault 0

Phase 2 inverter fuse fault 0

Phase 3 inverter fuse fault 0

AC Bypass presence fault 0

Inverter relay fault 0

Inverter SS vigitherm fault 0

Neutral leg high maxi fault 0

Neutral leg low maxi fault 0

Residual current fault BN 0

Neutral leg temperature fault 0

Rectifier thermal overload 0

IGBT socket temperature fault 0

Cooling system fault 0

Autotest fault on GA 0

Coil temperature fault 0

Measurements

High DC bus voltage 399 V

Low DC bus voltage 400 V

Neutral leg current 0 A

AC Normal phase 1 power 1533 W

AC Normal phase 2 power 1596 W

AC Normal phase 3 power 1522 W

Phase 1/Neutral inverter voltage 277.2 V

Phase 2/Neutral inverter voltage 276.9 V

Phase 3/Neutral inverter voltage 277.0 V

Inverter frequency 60.1 Hz

Neutral current 0 A

External frequency Not selected

Working mode status 3

Total battery security voltage 0.0 V

AC Normal voltage 482.8 V

AC Normal Phase 1 current 5.5 A

AC Normal Phase 2 current 5.7 A

AC Normal Phase 3 current 5.4 A

AC Normal frequency 60.0 Hz

AC Bypass voltage 482.3 V

AC Bypass frequency 60.0 Hz

Load Phase 1 current 0 A

Load Phase 2 current 0 A
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Load Phase 3 current 3.5 A

Phase 1/Neutral load voltage 278 V

Phase 2/Neutral load voltage 279 V

Phase 3/Neutral load voltage 278 V

Load frequency 60.0 Hz

Load phase 1 crest current 0 A

Load phase 2 crest current 0 A

Load phase 3 crest current 5.7 A

Phase 1 load power 0 W

Phase 2 load power 0 W

Phase 3 load power 365 W

AC Normal voltage UA-B 483.5 V

AC Normal voltage UB-C 483.5 V

AC Normal voltage UC-A 483.5 V

Battery measurements

Autonomy battery time remaining 87 min

Battery current 0.1 A

Battery voltage 490.2 V

Battery charge rate 76 %

Instantaneous battery temperature 30 °C

Battery time recharge expected 27 Hour(s)

Battery life span calculated 1801 Day(s)

Battery cell voltage 2.27 V

Total battery power 4487 W

Battery cell power 20 W

Battery cell discharge current 9.2 A

Battery cell charge current 0.3 A

Average battery temperature on 24 h 20 °C

Battery capacity: C10 current 0 Ah

UPS Measurements

Battery end of autonomy voltage threshold 1.9 V

Min DC voltage threshold 660 V

DC voltage reference 800 V

Inverter synchronisation speed 2 Hz/s

Limitation mask duration 3 ms

AC Bypass frequency tolerance 8 %

Rectifier synchronisation speed 1 Hz/s

Load frequency tolerance 8 %

External frequency tolerance 0 %

Pre-end of autonomy coefficient 20 %

Pre-end of autonomy time 4 min

Min coupled AC byPass voltage threshold 10 %

Maxi coupled AC byPass voltage threshold 10 %

AC normal min voltage threshold 250 V

AC normal max voltage threshold 528 V

Max IGBT Charger Cooler temperature / neutral leg 60

PSP: 10s forced stop Enable

PSP: automatic starting Enable

PSP: battery starting Disable

PSP: remote commands Forbidden

Low limitation threshold 230

Rectifier current limitation threshold on mains 200

Rectifier current limitation threshold on battery 92

Inverter limitation threshold 2 315

Battery cell voltage equalization threshold 2.27

Floating reference of one battery cell 2.27 V

Charge reference of one battery cell 2.27 V

Equalization reference of one battery cell 2.27 V

Maxi not coupled AC byPass voltage threshold 0 %

State

Inverter coupled Yes
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Battery operation No

End of Fin Autonomie batterie No

Battery equalization in progress Yes

End of battery autonomy pre-alarme No

AC inter status normal Closed

Q3BP status Open

SS functionning No

Q4S inter status Closed

Out of synchronisation forced No

Battery circuit breaker 1 status Closed

Battery circuit breaker 2 status Open

Battery circuit breaker 3 status Closed

End of sleep mode satus Open

SS AC Normal end of ramp Yes

AC Normal functionning Yes

Rectifier on/off On

DC bus end of ramp Yes

Inverter on/off status On

UPS in mask limitation No

AC Bypass phase sequence done Yes

External Q3BP status Open

External Q4S status Open

External Q5N status Open

Q5N status Open

KA1 status Closed

KA2 status Closed

Installation coupled No

Neutral leg on/off On

4.3 UPS Source transfer

Test done OK

4.4 DC measurements

4.4.1 Charger and battery voltage

4.4.1.1 Charger voltage

Min Max

Measured DC Voltage 490 V 480 V 500 V Within tolerance

DC Voltage from perso/display 490.2 V 480 V 500 V Within tolerance

T° measure 0 °F

CAUTION: Battery life is halved for every 10°C above 25°C

4.5 Calibration

Oscillo. Perso. / Display Min Max

Battery charger Voltage 490 V 490.2 V 480 V 500 V

4.6 Battery Check

Verify the ability of the UPS to return to normal operation Pass

Section comments

The network card has been set to a normal static address 192.168.1.2.  The customer has not gotten an network connection into 

the UPS at this time.
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5 Service and parts

5.1 Parts swap

Defective

Product Qty Serial # Tracking # Used product Used serial #

04-04060-05 1 04-04060-05

Description

BATTERY 12V NPX150R

6 Final Inspection

6.1 Final Inspection

Equipment operation

The state and revision of parts insured proper operation of the 

unit

Satisfactory

The unit firmware has been upgraded N/A

All operational tests are passed Satisfactory

The system has been tested and is satisfactorilly operational No

Customer Relationship

List any customer concerns about the unit. N/A

The Customer Relationship Management has been updated No

Basic customer training completed N/A

Site

Leave the site clean and tidy Yes

Section comments

The unit has been started.  The training has been completed.  No further discrepancies were noted during the startup.

6.2 Comments

General comments

The startup was halted yesterday due to a faulty battery.  The battery is on-site now.  The unit is ready to be started.

Battery characteristics

Batteries were taken off float charge Mar 2014.

Classic Battery Solution Inspection

Optional ATIZ is not present.  In accordance with Field Advisory FA-G5K-015 the temperature compensation is disabled.

Communication Option Check

The network card has been set to a normal static address 192.168.1.2.  The customer has not gotten an network connection into 

the UPS at this time.

Final Inspection

The unit has been started.  The training has been completed.  No further discrepancies were noted during the startup.
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Generator & ATS 
 

NC National Guard TAC OPS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

KAD Construction, Inc. 
5132 Departure Dr. ∙ Raleigh, NC 27616 

Contact: Dan Hyatt 
Phone: (919) 790-2323 ∙ Fax: (919) 790-7077 

Email: DHyatt@kadconstruction.com 

mailto:DHyatt@kadconstruction.com


Project:    NC National Guard TAC OPS 

Date:   2/5/14 

Engineer:   Bass, Nixon, & Kennedy 
    6310 Chapel Hill Rd 
    Suite 250 
    Raleigh, NC 27607 

 
Contractor:  KAD Construction, Inc.  
    5132 Departure Dr.  
    Raleigh, NC 27616 
    Contact: Dan Hussey 
    Ph: (919) 790-2323 
    Fx: (919) 790-7077 
    DHyatt@kadconstruction.com 
 
Supplier:   Nixon Power Services 

Manufacturer:  Kohler 

Specification:  Enclosed Transfer Switch 
Packaged Engine Generator System 
 

Submittal #:  1 

 

 

 
 

✔

 Dan Hyatt
 Owner
 2/5/14

Signature:
Title:

Date:

KAD  Construction, Inc. 
Approved

Approved as noted
Revised & Resubmit



COMMENTS: 

1. BATTERY CHARGER  208V/1/60HZ AS SHOWN ON DRAWINGS 

2. MAIN CIRCUIT BREAKER UL  SE RATED.  

3. PROVIDE MONITOR III SOFTWARE  

2/6/2014

     APPROVED     
     APPROVED AS NOTED 
     REVISE AND RESUBMIT 
 
REVIEW OF THIS DOCUMENT HAS BEEN MADE ONLY FOR 
CONFORMANCE WITH THE DESIGN CONCEPT OF THE 
PROJECT AND APPROVAL OR APPROVAL AS NOTED SHALL 
NOT RELIEVE THE CONTRACTOR FROM RESPONSIBILITY 
FOR ANY ERRORS THEREIN OR FOR FURNISHING THE 
MATERIALS AND EQUIPMENT OF PROPER DIMENSION, 
SIZE, QUANTITY, QUALITY, AND ALL PERFORMANCE 
CHARACTERISTICS TO MEET THE REQUIREMENTS AND 
INTENT OF THE CONTRACT DOCUMENTS.  IT SHALL BE 
THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY 
ALL CLEARANCE AND MAKE ADJUSTMENTS IN HIS WORK 
WHERE CONFLICTS OR INCONSISTENCIES EXIST.  
 
          BASS, NIXON & KENNEDY, INC. 
 
DATE___________________     BY__________________________  

X

2-6-14 larry

2/6/2014
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Fuel System 
 

NC National Guard TAC OPS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

KAD Construction, Inc. 
5132 Departure Dr. ∙ Raleigh, NC 27616 

Contact: Dan Hyatt 
Phone: (919) 790-2323 ∙ Fax: (919) 790-7077 

Email: DHyatt@kadconstruction.com 

mailto:DHyatt@kadconstruction.com


Project:    NC National Guard TAC OPS 

Date:   2/5/14 

Engineer:   Bass, Nixon, & Kennedy 
    6310 Chapel Hill Rd 
    Suite 250 
    Raleigh, NC 27607 

 
Contractor:  KAD Construction, Inc.  
    5132 Departure Dr.  
    Raleigh, NC 27616 
    Contact: Dan Hussey 
    Ph: (919) 790-2323 
    Fx: (919) 790-7077 
    DHyatt@kadconstruction.com 
 
Supplier:   Vital Fuel Systems 

Manufacturer:  OPW, Morrison, Pryco, FPI 

Specification:  Fuel System 
 

Submittal #:  1 

 

 

 
 

X

Signature:
Title:

Date:
Owner

KAD  Construction, Inc. 
Approved

Approved as noted
Revised & Resubmit

Dan Hyatt

Feb 05, 2014

     APPROVED     
     APPROVED AS NOTED 
     REVISE AND RESUBMIT 
 
REVIEW OF THIS DOCUMENT HAS BEEN MADE ONLY FOR 
CONFORMANCE WITH THE DESIGN CONCEPT OF THE 
PROJECT AND APPROVAL OR APPROVAL AS NOTED SHALL 
NOT RELIEVE THE CONTRACTOR FROM RESPONSIBILITY 
FOR ANY ERRORS THEREIN OR FOR FURNISHING THE 
MATERIALS AND EQUIPMENT OF PROPER DIMENSION, 
SIZE, QUANTITY, QUALITY, AND ALL PERFORMANCE 
CHARACTERISTICS TO MEET THE REQUIREMENTS AND 
INTENT OF THE CONTRACT DOCUMENTS.  IT SHALL BE 
THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY 
ALL CLEARANCE AND MAKE ADJUSTMENTS IN HIS WORK 
WHERE CONFLICTS OR INCONSISTENCIES EXIST.  
 
          BASS, NIXON & KENNEDY, INC. 
 
DATE___________________     BY__________________________  

X

2-24-14 Nixon



 
(Formerly Petroleum Equipment Solutions, Inc.) 
Why did we change our name? 
	

	
NCNG	TAC	OPS	Center	Power	Upgrades	‐	Morrisville,	NC	 	 	 	 	 	 											(Page	1	of	1)		
VITΛL	Fuel	Systems	(919)	303‐7374	

Project: National Guard TAC OPS Center Power Upgrades 
  Morrisville, NC    
  
Date:  January 16, 2014 
 
Section: Drawings NGM-E4, NGM –E6 

   
 

Submittal 
 

Equipment: 
(1) OPW TSD-4536 HDPE Tank Sump 
(1) OPW SMF-4E Tank Sump Mounting Fitting 
(1) Morrison 318L-3800AM Lightweight Manhole 
(1) Pryco Weatherproof Pump Control Panel with UL-508 Listing, 120VAC, with Pump Hand-Off-

Auto Switch, Power Available Indicator Light, Low Fuel Level Indicator and Alarm, Critical High 
Level Alarm with Contacts for Engine shutdown, Base Tank Float Switches, Alarm Silence 
Pushbutton, Leak Alarm 

(1) 120VAC 2GPM Supply Pump in weatherproof NEMA 3R Enclosure (mounted outside the 
generator enclosure) 

(1) FPI LD-BB15 Leak Switch (located in new tank top sump) 
(1) Morrison 334-0200 1” Foot Valve 
(4) Morrison 691-0500 1” Full Port Ball Valve 
(1) Morrison 691-0700 1-1/2” Full Port Ball Valve 

 
Aboveground Piping: 
 Schedule 40 Black Steel Pipe A53, Type E, Grade B with Class 150 Threaded Fittings 
Underground Piping: 
 OPW Flexworks UL-971 Listing Double-wall HDPE Underground Flexible Fuel Piping 
 1” Supply line 
 1-1/2” Return Line (Gravity Overflow) 

 
 

 
Tim Horton 
(919) 629-8174 (Direct) 
(919) 303-7374 (Main) 
thorton@vitalfuelsystems.com 
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Deep Bury (TSD)

Medium Bury (TSM)
Shallow Bury (TSS)

A

B

C

D
E

A
A

B
B

C

D
E

C

D
E

Part # Application

Dimensions
Sump Base Burial Depth Weight

Manway
Diameter

A
Cover

B
Height

 C x D Panel
No. of 
Panels

E
Base

max. min.

in. mm in. mm in. mm in. mm in. mm in. mm in. mm lbs. kg

TSS-4536
Tank Sump Shallow 
Bury, 36" x 45"

36 914 33 838 34 864 12 x 12 305 x 305 12 45 1,143 39 991 28 711 84 38

TSM-4536
Tank Sump Medium 
Bury, 36" x 45"

36 914 33 838 39 991 17 x 12 432 x 305 12 45 1,143 44 1,118 33 838 86 40

TSM-4842
Tank Sump Medium 
Bury, 42" x 48"

42 1,066 39 991 39 991 17 x 11 423 x 279 14 48 1,219 44 1,118 33 838 88 40

TSD-4536
Tank Sump Deep 
Bury, 36" x 45"

36 914 33 838 51 1,295 17 x 11 423 x 279 14 48 1,219 56 1,422 33 838 90 41

TSD-4842
Tank Sump Deep 
Bury, 42" x 48"

42 1,067 39 991 51 1,295 17 x 11 432 x 279 14 48 1,219 56 1,422 33 838 92 42

Polyethylene 
Tank Sumps with 
Mechanically Fastened 
Covers

Features & Benefits:

u  Long-Term Watertight Performance/
Strength & Rigidity – one-piece design 
provides reliable watertight integrity and 
long product life. Designed to resist 
deformation under burial and high  
water table forces. 

u  Installation Flexibility – multiple flats  
provide maximum area for locating  
pipe entries.

u  Easy Field Height Adjustability –  
the special ribbed height adjustment  
design makes adjustments to finished 
grade, if necessary, quick and easy.

Replacement Parts & Accessories
Part Number Description

H13257M Knob

H13213M Bracket

H13214M Seal 33" (838 mm)

H13215M Seal 39" (991 mm)

C04420M Ring 33" (838 mm)

C04432M Ring 39" (991 mm)

D02025M Cover 33" (838 mm)

C02034M Cover 39" (991 mm)

CLC-33
Latched Fiberglass 
Tank Sump Lid

Ordering Specifications - Polyethylene Tank Sumps (with Mechanically Fastened Covers)

Knob

Seal

Cover

Sump

Bracket



The complete Environmental System for underground 
fuel transfer and containment for the 21st century.
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Tank Sump  
Mounting Flanges
FlexWorks tank sump mounting flanges are 
used to mount FlexWorks tank sumps to 
4" and 6" underground storage tank bung 
fittings. Flange top models (SMF-6) provide 
added flexibility in positioning of pump or 
extractor outlets. First, the riser or extractor  
is threaded into the top flange. The top 
flange is then oriented and bolted to  
the mounting flange.

Our No-Bolt style mounting flange, model 
TFA-4090, is also used to mount FlexWorks 
tank sumps to 4" underground storage tank 
bung fittings and attaches to the bottom 
of the sump base to provide a secure and 
liquid tight connection.  This model has 
compression studs for added stability and fast 
and easy installation with a socket wrench.

Tank Manway Adaptors
FlexWorks Tank Manway Adaptors are used 
to mount tank sumps to a tank’s outward 
flanged manway. This adaptor attaches to 
the tank’s manway and compresses the 
fabricated sump base and gasket between 
two steel compression rings.

Sump Inspection Ports
FlexWorks optional sight glass kits include 
urethane sealant (SL-1100).

Tank Manway Adaptor

(TMA-2224) (TMA-2424)

6" Tank Fitting Adaptor (SMF-6)
4" Tank Fitting Adaptor (SMF-4E)

4" Sump Inspection Port
(SIP-4) Includes Urethane Sealant  

(SL-1100)

4" Tank Fitting Adaptor — 
No Bolt Style (TFA-4090)

Ordering Specifications - Tank Fitting Adaptor

Part # Application

TFA-4090 4" Tank Fitting Adaptor, No Bolt Style

SMF-4E 4" Tank Fitting Adaptor, Bolt Style

SMF-4EFT 4" Tank Fitting Adaptor, Bolt Style, Extended Flange

SMF-6 6" Tank Fitting Adaptor, Bolt Style

SMF-4E 4" Tank Fitting Adaptor, Bolt Style

Ordering Specifications - Tank Manway Adaptor

Part # Application

TMA-2224 Tank Manway Adaptor (22 inch)

TMA-2424 Tank Manway Adaptor (24 inch)

Ordering Specifications - Sump Inspection Port

Part # Application

SIP-4 4" Sump Inspection Port
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519

Watertight
Monitoring Well
Manhole
Premium grade monitor-
ing well manhole. Fully
watertight, one-piece cast
iron ring and skirt. Perma-
nent black triangle on white
warning decal with brass well
plate for stamping well number.
Buna-N seal (replaceable),
stainless steel bolt machined with o-ring groove, made to
stay on cover when removed. Wrench included. 12" x 12"
also available e-coated black.

Fig. 819

318L /418L

Lightweight Manhole
A lightweight, large diameter cover that is as strong as steel
and reasonably priced. For use on service station drives. Meets
H-20 load requirements. Epoxy coated recessed stainless steel
handle that can be key or hand lifted. The manhole also has a
slip resistant surface and is fire resistant. Lab tested in all
weather and seasonal conditions for maximum strength and
corrosion resistance. A stainless steel pryplate is standard as a
cover removal option in the 318L.

Fig 318L…non-bolted
Fig 418L…bolted with gasket

Fig. 519

819 and 820

Non-Pressure
Storage Manhole
Installed on atmospheric
aboveground storage
tanks providing a
manway hatch for access inside the tank. All carbon steel
construction. Bolts, nuts and gaskets are available. Double
punched version is also available (819DP and 820DP).

Fig. 819…4" neck
Fig. 820…7" neck

Style Size* & Description Weight Weight Minimum ID Skirt ID Cover Diameter Overall
(Complete) (Cover Only) Height

318L 38" x 10" Non-bolted 125 lbs 55 lbs 36 5/16" 36 11/16" 38 7/8" 12"

318L 38" x 18" Non-bolted 157 lbs 55 lbs 36 5/16" 36 11/16" 38 7/8" 20"

318L 44" x 10" Non-bolted 172 lbs 89 lbs 42 5/16" 42 11/16" 44 7/8" 12 ½"

318L 44" x 18" Non-bolted 188 lbs 89 lbs 42 5/16" 43" 44 7/8" 20"

418L 38" x 10" Bolted w/gasket 111 lbs 55 lbs 34 13/16" 36 11/16" 38 7/8" 12"

418L 44" x 10" Bolted w/gasket 168 lbs 89 lbs 40 13/16" 42 11/16" 44 7/8" 12 ½"

418L 44" x 18" Bolted w/gasket 188 lbs 89 lbs 40 13/16" 42 11/16" 44 7/8" 20"

*Size: Approximate cover diameter x skirt length

Size* Weight
9" x 7" 32 lbs
12" x 12" 67 lbs

Size* Weight
Below Liquid Type
(with 5/16" covers)
18" 62 lbs
20" 71 lbs
24" 92 lbs

Size* Weight
Above Liquid Type
(with ¼" covers)
18" 55 lbs
20" 63 lbs
24" 80 lbs

Manholes
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MOTOR

SUPPLY

397-12A

CONTROL PANEL

1/3 HP

DATE:

CHECKED BY:

DRAWN BY: SHEET NO:

REV:

DWG NO:

DAH

DJW

01-07-14

1 OF 1

NONE

WD15297-465

WIRING DIAGRAM

ALARMS DRY CONTACTS

W/ 200,202,206,213,217,224,242,397-12A,424,465

MECHANICSBURG, ILLINOIS

PRYCO, INC.

Main Disconnect, branch circuit protection & motor overload is provided by installer or equivalent as required

465 ENCLOSURE HOUSES LEVEL SENSOR(S), REMAINING CONTROL DEVICES INSIDE AUXILIARY CONTROL BOX

DASHED LINE IDENTIFIES COMPONENTS OUT SIDE OF U/L 508 ENCLOSURES 

TANK



 

 

Specification Sheet 

 

 

Common Options: 

 Lead Length 

 SPDT Switch 

 Thermocouple 

 

Do you need something to be different?  No problem, call or email and let us 

know how we can modify this product to meet your exact requirements.  

Modified products typically ship in 3 days.      

                                                                    1-09 
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Construction Details
Steel fabrication with Buna-N disc.

334 Series

Single Poppet
Foot Valve
Installed at the inlet of a suction line
normally at the bottom of the
storage tank. Contains a poppet and
functions like a check valve to hold
prime on a pump. Metal-to-metal
seat and screened inlet.

Fig. 334BP…vertical check valve
with 1/8 " port hole. Only available in
1½".
Construction Details
Body, seat and poppet…brass
Screen…20 mesh stainless steel

Fig. 334

335A

Double Poppet
Foot Valve
Installed at the inlet of a
suction line normally at the
bottom of the storage tank.
Contains two poppets and
functions like a check valve to
hold prime on a pump. Metal-
to-metal seat and screened
inlet.

Construction Details
Body, seat and poppets…brass
Screen…20 mesh stainless steel

Fig. 335A

331 and 331S

Union Check Valve
Installed in the pipeline inside a
standard union fitting. Spring
loaded poppet with Viton® seal.
Fig. 331S is provided with a 20
mesh brass screen.

Construction Details
Body and spring…brass
Disc…Viton® Fig. 331

157

Suction Pipe Strainer
Installed at the inlet of a suction line
normally placed at the bottom of
the storage tank. Screen prevents
debris from entering the line. 1½"
and 2" sizes. Brass with 20 mesh
stainless steel screen.

Fig. 157

Fig. 439

Size Weight
¾" 1.00 lbs
1" 1.25 lbs
1½" 2.50 lbs
2" 4.75 lbs

Size Weight
1½" 4.5 lbs
2" 6.5 lbs

Size Weight
1½" 1.13 lbs
2" 1.25 lbsSize Weight

1½" 0.5 lbs

Tank Equipment
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Size Weight
4" 2.0 lbs

439

Tank Bottom Protector
Installed at the bottom of the drop
tube with prongs inserted inside the
tube and with plate against the
bottom wall of the tank. Provides a
“striker plate” to reduce wear and
corrosion on the tank wall caused by
repeated contact with gauge stick.

635

Offset
1 ½” offset, with 1½” NPT threads. Used when
the dispenser, suction stub or dispenser box has
not been aligned correctly.

Construction Details
Cast iron e-coated.

Size Weight
1½" 2.95 lbs



Note:  All dimensions are in inches except weight which is in pounds.

325 East 24th Street
Dubuque, Iowa 52001

Ph:   800.553.4840
Fax:  563.583.5028
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 MORRISON FULL PORT BRASS BALL VALVE • SPECIFICATION SHEET • FIG. 691/691B

Specifications —
• Hot forged brass body

• Hard chrome-plated ball

• Blowout proof stem

• Teflon seals

• Dacrotized carbon steel handle with PVC grip
Fig. 691B handle is lockable

• UL listed for use with flammable liquids  (Subject YRBX, YRBX7)

Sizes 1/4"—2" 600 psig, Sizes 2 1/2"—4" 450 psig

• UL listed for LP-gas shut-off  (Subject YSDT, YSDT7)

Sizes 1/4"—2" 600 psig, Sizes 2 1/2"—4" 450 psig

• AGA approval on 1/4"—4" sizes

• Meets WW-V-35

• Threads NPT ANSI B.1.20.1

• Temperature range  -40° to 350°F

• FM approval 1/4"—2"

• CSA approval

• STI - UL2244 listing

SIZE 1/4" 3/8" 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 2 1/2" 3" 4"

Dimension A 1.771 1.771 2.322 2.519 3.188 3.661 4.015 4.763 6.141 6.968 8.504

Dimension B 1.496 1.496 1.692 1.968 2.125 2.874 3.11 3.385 5.196 5.551 6.062

Dimension C 3.228 3.228 3.937 4.724 4.724 6.220 6.220 6.220 10.039 10.039 10.039

Port Size .314 .393 .590 .787 .984 1.259 1.574 1.968 2.559 3.149 3.937

Weight .30 .30 .50 .80 1.17 1.93 2.40 4.02 10 13.65 22



What makes this pipe so different?

Next Generation 
OPW FlexWorks Pipe

Why a new pipe?
OPW Fueling Containment Systems has developed  
a Next Generation FlexWorks Pipe in response to  
the voice of the customer. You asked and we 
delivered! The new pipe is more flexible,  
lighter and has reduced memory.  

• Increased Pipe Flexibility – the force required to bend 
the pipe has been reduced to facilitate piping 
layout. This makes installation quicker and easier, 
especially in cold weather. 

• Pipe Weight – has been reduced to facilitate 
shipping and handling

• Pipe Memory – Inherent pipe memory has 
been reduced significantly to facilitate 
connection of pipes inside sumps 

• Redesigned Profile for Enhanced  
Leak Detection Performance 

• Next Generation Enhanced  
KYNAR Liner

Leading 
The Way  
Since 1892

Lighter,
More Flexible, Easier 

to Install, UL Approved 
for All Fuels

Lighter, 
More Flexible, Easier 

to Install, UL Approved 
for All Fuels

UL APPROVALS

 3	Motor Vehicle Fuels

 3	High Blend Fuels

 3	Concentrated Fuels

 3	Aviation and Marine



Product Line-Up
• Single wall 1-1/2”, 2” and 3”.
• Single wall with factory installed monitoring jacket

3/4”, 1”, 1-1/2”, 2” & 3”.
• Double wall 3/4”, 1”, 1-1/2”, 2”, and 3”.
• Vapor & vent single and double wall 2” & 3”.

UL/cUL

Primary Pipe
Inner Barrier Layer

Fluoropolymer 

Secondary Pipe
100% 

Fluoropolymer

Primary Pipe Outer
Barrier Layer
Fluoropolymer 

Primary Pipe
Body Layer

Polyethylene

Double Wall
Coax Fittings

Also Available in Single Wall

OPW Fueling Containment Systems
3250 US 70 Business West

Smithfield, N.C., 27577-0330
Customer Service: 1-800-422-2525

Customer Service Fax: 1-800-421-3297
Technical Service:  1-866-547-1816

www.opwfcs.com
Publication: FPC-0001
Issue Date: 11-12-07

Notice: OPW-FCS products must be used in compliance with applicable federal, state, provincial and local laws and regulations. Product selection should be based on physical specifications and limitations and compatibility with the environ-
ment and material to be handled. OPW-FCS makes no warranty of fitness for a particular use. All illustrations and specifications in this literature are based on the latest production information available at the time of publication. Prices, materi-
als and specifications are subject to change at any time, and models may be discontinued at any time, in either case, without notice or obligation. For complete OPW-FCS warranty information, visit our web site at www.opwfcs.com.



 

 

 
 
 
 

Operation / Maintenance Information 
Diesel Fuel Storage/Delivery System 

 
 
 
Customer: KAD Construction   

 5132 Departure Dr. 
 Raleigh, NC 27616 
  
  

Date: July 22, 2014 
  

Project: National Guard TAC OPS Center Power Upgrades 
 2051 National Guard Dr. 
 Morrisville, NC 27560 
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System Overview 
 
 

 

Pump Control and Alarm Panel:  
The generator base tank system has a Pryco pump control and alarm panel with alarm indications for 
Critical High', 'Low', and 'Tank Leak'.  This panel requires access to a 110-volt power source. Pump 
automatically refills the generator base tank.    

Supply Pump: 
Fuel is pumped from the tank using a 2 gpm positive displacement gear pump.  There is a Day Tank 
overflow gravity return line supplied that is sized to exceed the capacity of the supply pump. 
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CHECKED BY:
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REV:
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1 OF 1

NONE

WD15297-465-1

WIRING DIAGRAM

ALARMS DRY CONTACTS

W/ 200,202,206,213,217,224,242,395,397-12A,465

MECHANICSBURG, ILLINOIS

PRYCO, INC.

Main Disconnect, branch circuit protection & motor overload is provided by installer or equivalent as required

465 ENCLOSURE HOUSES LEVEL SENSOR(S), REMAINING CONTROL DEVICES INSIDE AUXILIARY CONTROL BOX

DASHED LINE IDENTIFIES COMPONENTS OUT SIDE OF U/L 508 ENCLOSURES 

TANK
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OPERATIONS 
AND 

MAINTENANCE 
MANUAL 

For 
PUMP SETS 

PRYCO, INC. 
P. O. BOX 108 
Mechanicsburg, IL  62545 

 

Telephone: 217 / 364-4467 Fax: 217 / 364-4494 
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WHAT TO DO FIRST 
Upon receiving your new pump set system equipment, always check for 
physical signs of damages before signing the bill of lading.  Inspect for possible 
damage that might have occurred during shipment.  All products are inspected 
at point of shipment to ensure they are free of any defects.  Dropping and other 
rough handling in transit could place stress or break welds and plumbing joints 
that will result in a failure.  Check to ensure the system equipment arrives in 
good condition. 

THEN 
Always have the fuel system installed by trained, authorized personnel.  
Remove shipping plugs from all connection fittings.  Check to ensure any 
overflow line is continuous to the main storage tank without valves and traps 
(NFPA 37).  Pryco fuel systems are designed for open venting.  Make sure the 
vents are properly installed and unobstructed.  Before starting the system, 
perform a final check of all pipe fittings for tightness.  IMPORTANT - Always 
clear fuel lines of debris resulting from pipe cutting and threading and 
other installation processes.  Failure to do so may result in fuel 
contamination that will injure injectors and other engine components. 
 

FINALLY 

Record your model and serial numbers here and save this manual.  The model 
and serial numbers are located on the embossed tag inside the electrical en-
closure cover located at the upper right-hand corner of the pump set. 
 
Model:                                                 Install Date:  

 
Serial Numbers(s)  

FACTORY TESTING PROCEDURES 
 

During fabrication, Pryco systems are pressure tested at 5 psi of air pressure 
by quality control personnel. 
 
All systems are carefully tested for proper operation.  Power is applied to the 
unit and all aspects of the operation are tested.  Alarms are tested by manually 
creating abnormal conditions in the sequences of operation.  Components with 
contacts are tested for continuity during “closed” conditions.  Pump motor 
controls are tested for start up and shut down of the motor.  Proper rotation of 
the pump and motor are checked while in operation.  All reset and test switches 
are checked for proper operation. 
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PUMPS AND MOTORS 
GENERAL INFORMATION 

PUMPS - The standard pump is a 2 
GPM Bronze Gear Pump.  Other pump 
models include: 4, 8, 10, 23, and 40 
GPM.  Each come with or without a 
pressure relief valve. This information 
generally applies to all models 
 
The pump is driven directly from the 
shaft of the electric motor by means of 
a flexible coupling.  An aluminum 
adapter connects the pump to the 
motor. 
 
The pump is of bronze construction with  
stainless steel shafts, positive spring-
loaded buna lip seals, and self-
lubricating carbon bearings. 
 
Due to close tolerances of components, 
fuel to the pump must be clean.  Fine 
abrasives such as sand, silt, and 
powders in suspension will destroy its 
pumping ability.  A fuel strainer (Pryco 
option # 314 or 315) should be installed 
just ahead of the pump (and solenoid 
valves, check valves, and other like 
devices) to keep debris from entering 
the system. 
 
The pump’s basic metals construction 
allow a temperature range of -40°F. to 
+400°F.; however, the buna lip seals 
have a temperature limit of +250°F.  
Avoid extreme temperatures and rapid 
fluctuations as they are detrimental to 
the pump’s service life. 
 
The pump is capable of creating 18 
(plus) inches of vacuum on the suction 
side and up to 100 psi on the discharge 
side.   Refer to pages 4 and 5 for a 
chart of the performance of each pump 
at 1725 RPM. 

Before starting the system for the first 
time, you should apply some fuel oil 
through a priming tee to wet the pump 
gears.  The fuel retained in the system 
lines and the gear chambers serve to 
wet the gears on subsequent starts. 
 
 
MOTORS - The standard motor 
coupled to the pump has these 
characteristics: 1/3 HP, 115 VAC, 1 PH, 
60 Hz, Thermal Protected, 6.6 FL 
Amps, 1.0 Service Factor. 

The standard motor is special split 
phase with moderately high starting 
torque as well as a moderately high 
starting current.  The thermal protected 
motors have internal, automatic 
protectors that will reset after the motor 
cools. Other motor configurations 
available range from 1/4 HP VDC 
motors up to 5 HP, 460 VAC.  Install 
power to the motor(s) according to 
National Electrical Code. 
 

MOTOR LUBRICATION 
Sleeve Bearings - re-oil using #5W-20 
oil every 3000 hours of motor operation. 
 
Ball Bearings - If the motor has 
provision for re-greasing, use a good 
grade of bearing grease every 2000 
hours. 
 
If lubrication instructions appear on the 
motor, they will supercede these 
instructions. 
 
Do not use unauthorized repair 
parts.  These can affect proper and 
safe operation of the motor.  Contact 
Pryco for replacement motors. 
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PUMP EXPLODED VIEW and PARTS LIST  
OPT #402 - 2 GPM, OPT #401 - 4 GPM, OPT #400 - 8 GPM 

 

PUMP PSI 2  20 40 60 80 100 125 150 

#402 GPM 2.10 1.98 1.86 1.74 1.62 1.50 1.35 1.20 

2GPM HP REQ. .05 .09 .14 .18 .23 .28 .33 .39 

 MOTOR HP 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 

          
#401 GPM 4.07 3.75 3.41 3.08 3.23 3.03 2.75 2.50 

4GPM HP REQ. .10 .16 .22 .29 .36 .43 .55 .68 

 MOTOR HP 1/3 1/3 1/3 1/3 1/2 1/2 3/4 3/4 

          
#400 GPM 8.25 7.75 7.00 6.50 5.50 - - - 

8GPM HP REQ. .38 .50 .73 .80 .95 - - - 

 MOTOR HP 1/2 1/2 3/4 1 1 - - - 

PUMP PERFORMANCE CHART - 1725 RPM MOTOR At 60° F. 

2 gpm, 4 gpm, & 8 gpm (SHOWN WITH PRESSURE RELIEF VALVE) 

Numbers 15 - 20 Apply To 
Pressure Relief Valve Only 

NO. PART NAME REQ.  NO. PART NAME REQ.  NO. PART NAME REQ. 

1 Screw 6  7 Pin 1  15 Plug Nut* 1 

2 Body 1  8 Drive Shaft 1  16 Ball* 1 

3 Gasket 1  9 Cover 1  17 Spring* 1 

4 Bearing 4  10 Seal 1  18 Adjusting Screw* 1 

5 Idle Shaft 1  11 Coupling 1  19 Lock Nut* 1 

6 Gear 2  12 Cap Screw 1  20 Valve Nut* 1 

PARTS LIST 

* Parts For Pressure Relief Valve 

Page 4 
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PUMP PSI 2  20 40 60 80 100 125 150 
#403 GPM 10.5 10.3 10.1 9.90 9.60 9.40 9.20 9.00 

10GPM HP REQ. .05 .75 .90 1.20 1.50 1.75 2.00 2.32 

 MOTOR HP 1/2 3/4 1 1-1/2 1-1/2 2 2 3 

          
#404 GPM 23.3 22.9 22.5 22.1 21.7 21.3 20.7 20.1 

23GPM HP REQ. .90 1.19 1.53 1.92 2.25 2.70 3.15 3.70 

 MOTOR HP 1 1-1/2 1-1/2 2 3 3 3 5 

PUMP PERFORMANCE CHART - 1725 RPM MOTOR At 60° F. 

* Parts For Pressure Relief Valve 

NO. PART NAME REQ.  NO. PART NAME REQ.  NO. PART NAME REQ. 
1 Valve Nut* 1  9 Cover 1  17 Seal 1 

2 Adjust Screw* 1  10 Bearing 4  18 Retaining Ring 1 

3 Fiber Washer* 3  11 Pin 1  19 Adapter 1 

4 Locknut* 1  12 Gear 2  20 Coupling Half-L 1 

5 Spring* 1  13 Drive Shaft 1  21 Rubber Insert 1 

6 Plug Nut* 1  14 Gasket 1  22 Coupling Half-R 1 

7 Ball* 1  15 Body 1  24 Adapter Screw 4 

8 Cover Screw 8  16 Body Screw 4  26 Idle Shaft 1 

PARTS LIST 

PUMP EXPLODED VIEW and PARTS LIST  
OPT #403 - 10 GPM and OPT #404 - 23 GPM 

PUMP PSI 10  20 40 60 80 100 125 150 
#405 GPM 40-39 38 36 34 32 30 28 25 

40GPM HP REQ. .90 1.1 1.7 2.3 2.8 3.5 4.3   5 

 MOTOR HP 1 1-1/2 2 3 3 5 5 5 

PUMP PERFORMANCE CHART - 1140 RPM MOTOR At 70° F. 

Page 5 
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GENERAL SEQUENCE OF OPERATION  
When power is applied to the day tank, the 
pump/motor will begin to fill the day tank. 

? As the fuel rises to the 86% level, the PS1 
(Pump/Motor-ON) float switch opens and 
the tank continues to fill. 

? When the fuel level reaches the 100% level, 
the PS2 (Pump/Motor OFF) float switch 
opens and stops the pump/motor. 

? As the generator engine consumes fuel and 
the level drops to the 86% level, the pump/
motor will fill the tank until the 100% fuel 
level is reached.  PS1 turns on the pump/
motor —  PS2 turns it off. 

? If the fuel level drops to 75%, the LOW 
FUEL SWITCH (option 203) closes allowing 
a light on the control panel to illuminate. 

? If the fuel in the tank should reach 102% full, 
the HIGH FUEL SWITCH (Option 209) will 
close sending a high fuel level signal to the 
day tank terminal block. 

? If the fuel level rises to 103%, the 
CRITICAL HIGH FUEL SWITCH (option 
213) closes allowing the following: 

             •   a Critical High Fuel light on the 
                 control panel to illuminate, 

             •   a N.O. solenoid valve will close 
                 causing the pump/motor to stop, and 

             •   a set of dry contacts, to be used for 
                 remote annunciation, will become 
                 active. 

? If the fuel rises to 5% in the secondary 
containment (if installed), the RUPTURE 
ALARM SWITCH (option 395) closes 
allowing the following: 

             •   a Rupture Alarm light on the control 
                 panel to illuminate, 

             •   the pump/motor to stop, and 

             •   a set of dry contacts, to be used for 
                 remote annunciation, will become 
                 active.  

The information contained on the next two pages do not specifically pertain to a pump 
set.   They are included to describe most likely actions that initiate various signals to a 
pump set to control pump motors (start, stop) and other devices. 

Page 6 
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Pryco fuel level switches are accurate and dependable.  They are made of Buna-N and polybutylene 
terephtalate (PBT) —  a combination for use in diesel oil.  The fuel level switches are mounted on 1/8” 
NPT black pipe nipples extending through a 5” x 5” inspection port on the top of the day tank. 
 
If for some reason a switch becomes inoperable, follow these steps for replacement: 
 
 

FUEL LEVEL SWITCH  

1 Disconnect power to the day tank control circuits. 

2 Locate, using the supplied wiring diagram, the contactor, relay, terminal block, or similar 
component to which the inoperable level switch is attached, and disconnect the two black 
wires. 

3 Remove the eight ¼” bolts securing the 6 ½” x 6 ½” inspection plate that is located on top of 
the tank. 

4 Remove the inspection plate being careful not to damage existing wiring. 

5 Locate the fuel level switch that is inoperable and remove it from the pipe coupling.  

6 Using a continuity tester, ensure the proper positioning of the level switch float.  If there is 
continuity where there should not be, remove the retainer clip, turn the float over (end for 
end) and replace the retainer clip (see instruction at the top of this page). 

7 Install fuel level switch to the pipe coupling. 

8 Re-attach the wires removed in step 2. 

9 Re-install inspection plate and bolt to tank. 

10 Re-test all day tank functions and ensure proper operation. 

Page 7 
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WARRANTY  
 PRYCO, INC. 

 
All sales by PRYCO, INC., are subject to the following terms and conditions as its 

Warranties: 
 
PRYCO, INC., warrants that its products shall be as represented in its catalog and 
warrants its products against defects in workmanship and materials under normal use 
and conformance with manufacturer's instructions for installation and use for a period 
of one year from date of sale determined by invoice date and which PRYCO's 
examination shall disclose to its satisfaction to be thus defective.  
 
This remedy is agreed by Buyer and PRYCO to constitute a sole and exclusive 
remedy and all sales are made subject to the condition that PRYCO is not liable for 
consequential damages or for personal injuries of its customers or others. 
 
PRYCO will not warrant installation of fuel tank.  Alteration of design or repairs without 
written authorization will void warranty. 
 
During such period, PRYCO will repair or replace, at its option, such defective parts 
without charge to buyers, provided buyer pays shipping charges for return of such 
products to PRYCO. 
 
Electrical parts are warranted only to the extent of the warranty provided by their 
respective manufacturers of such parts. 
 
THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES, 
EXPRESS OR IMPLIED, INCLUDING THE WARRANTY OF MERCHANTABILITY, 
FITNESS OR PRODUCTIVENESS.  THIS WARRANTY SHALL NOT APPLY TO 
ANY PRYCO PRODUCT OR ANY PART THEREOF WHICH HAS BEEN THE 
SUBJECT OF ACCIDENT, NEGLIGENCE, ABUSE OR MISUSE.  PRYCO 
WARRANTY IN RESPECT TO ACCESSORIES OR PARTS NOT SUPPLIED BY 
PRYCO.  THERE ARE NO OTHER WARRANTIES WHICH EXTEND BEYOND THE 
DESCRIPTION ON THE FACE HEREOF. 

PRYCO, INC. 
P. O. BOX 108 

Mechanicsburg, IL  62545 

 

Telephone:  217 / 364-4467 Fax:  217 / 364-4494 



 
(Formerly Petroleum Equipment Solutions, Inc.) 
Why did we change our name? 
  
 

 
Fuel Maintenance Program     (Page 1 of 2) 
VITAL Fuel Systems, Inc. (919) 303-7374 

 

Fuel Maintenance Program 
 
Diesel Fuel for Stand-by Generators: 
Stand-by generators represent large investments of money. Since the only function of a stand-by 
power system is to restore power immediately whenever incoming power fails, every component 
of the system must be in good operating condition at all times. Most problems stem from the 
system’s relative inactivity. The diesel fuel can be in storage for several years waiting to be used. 
This can cause the fuel to deteriorate and unless detected and remedied, the system may be 
damaged or fail to start. Let’s look at the problems of diesel fuel closer.  
 
Repolymerization: 
Today’s diesel fuel is different from the diesel of the early 1980’s. To meet the increasing 
demand for diesel fuel the refiners no longer simply distill crude oil to make distillates, they 
resort to catalytic cracking. This process breaks up heavier fuels so they will meet the 
specifications for diesel fuel. This catalytically cracked fuel does not want to stay in its new 
form. It wants to rapidly change back into something heavier. Repolymerization forms 
submicronic particles which score fuel metering injectors causing them to “drool” and “slobber”, 
diluting crankcase oil with fuel.  
 
As aging continues, the repolymerized molecules become longer and longer forming sludge 
which plugs filters and eventually makes the fuel unpumpable. Often we blame bacteria when in 
fact it is just the fuel re-organizing itself into a heavier product. The rate of repolymerization is a 
direct function of age and energy input into the fuel.  
 
This means that periodic pumping and filtering of the fuel will actually hasten repolymerization 
while providing only temporary relief. Pumping and filtering should be used for the removal of 
inorganics (sand, dirt, rust, etc.), but only in conjunction with a fuel maintenance program that 
incorporates the ongoing use of a proper fuel additive.  
 
Bacteria: Bacteria are also a problem. These bacteria feed on nitrogen, sulfur and iron oxides. 
Since these materials are present in a fuel system, a biocide is a necessity to maintain fuel 
quality. 
 
Wax: Wax is a natural component of petroleum fuels. In cold weather wax crystals will form 
and agglomerate mixing with water, polymer of fuel, and bacteria to further shut down the fuel 
pumping process. 
 
Oxidation: Oxidation is a slow natural process of fuel degradation that also produces solids. 
 

http://www.vitalfuelsystems.com/about-us/why-change-name/�
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Fuel Maintenance Program     (Page 2 of 2) 
VITAL Fuel Systems, Inc. (919) 303-7374 

 

Water: Water is a natural enemy of fuel. Water causes corrosion of tanks, lines and injectors and 
reduces combustibility. Condensation will accumulate at the bottom of the tank and should be 
periodically checked and removed before it reaches the pick up of the product piping. 
 
 
Special Ultra Low Sulfur Diesel (ULSD) Alert: 
We are also finding that Biodiesel and Low / Ultra Low Sulfur Diesel are more unstable than 
traditional No. 2 fuel oil and need stabilizing even more in order to preserve and extend its useful 
life. Effective October 1, 2010 all on and off road diesel fuel sold in the in the U.S. is Ultra Low 
Sulfur Diesel (ULSD). ULSD has a higher degree of solvency which causes more gums, resins, 
and particulate matter to be released into stored fuel over time as well as causing corrosion of 
petroleum equipment.   
 
Solutions: 
 
Solution for Organics (Fuel Additive): 
VITAL Fuel Systems, Inc. offers ILFC’s (International Lubrication and Fuel Consultants Inc.) 
1032 fuel inhibitor. It is a detergent, a dispersant, a biocide, a demulsifier, a corrosion inhibitor, a 
metal deactivator, and a polymerization retardant. It is an improved version of an inhibitor 
originally developed at AT&T’s Bell Telephone Laboratories by ILFC’s founder for use in 
stand-by power systems. Research has proven that, with regular monitoring and treatment with 
inhibitors, diesel fuel can be stored indefinitely and provide dependable energy when needed. 
  
We recommend 1:10,000 ratio dosage rate for a normal maintenance treatment. For problem fuel 
a greater dosage may be needed. 
  
Also available is the ILFC 1052. This has all the benefits of the 1032 plus it reduces the fuel’s 
pour point for reliable cold weather performance. The recommended dosage is 1:5,000 for this 
product. 
 
These additives are self-dispersing and can be poured directly into a full or partially full fuel 
tank.  
BE CAREFUL: All fuel additives are not intended to address the same problems. There are 
many commercially-available additives that make various claims. It is important to make sure 
that the product you use will actually provide solutions for the specific organic conditions 
mentioned above. The ILFC family of fuel additives was scientifically-developed and rigorously 
lab and field-tested over more than 25 years and are the only approved additives that meet the 
stringent standards of the US Navy.   
 

http://www.vitalfuelsystems.com/about-us/why-change-name/�


 

 

 
 
Project: National Guard Tac Ops Center Power Upgrades 

 2051 National Guard Dr. 
 Morrisville, NC 27560 
  

Date: July 22, 2014 
 
 
 

Warranty 
 

The following warranty applies to the diesel fuel dispensing system supplied 
by VITAL Fuel Systems, Inc. We extend a one year warranty, parts and 
labor on the following:  
 
Aboveground Tanks: 
 
Aboveground Tank Alarm Panels & Switches: 
 
Underground Tanks: 
 
Other Tank Accessories including Vents, Fills, Gauges, Valves: 
 
Installation of Fuel Lines: 
 
Note: Fuel Systems require inspection and maintenance. This is essential to 
prevent undetected problems.  
 
Our warranty is limited to the repair of defective products for one year and 
does not cover incidental or consequential damages or injuries, including, 
but not limited to damages to person, to property or other commercial loss. 



HVAC: AC-1 & CU-1 
 

NC National Guard TAC OPS 
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Submittal 
 

 
Prepared For: 
Bass Nixon and Kennedy, Inc 

Date: December 18, 2013 
 
 

Sold To: 
Hockaday Mechanical 

Job Name: 
National Guard Morrisville Readiness Center 
  

 

 
Brady Trane is pleased to provide the enclosed submittal for your review and approval. 
 
Product Summary 

Qty Product 
1 Computer Room Air Conditioner 

 

 
NOTE: 

• 6 kW Heater Provided.  7.3 kW Not Available. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Adam Sippel / Pam Bradford 
Brady Trane 
401 Kitty Hawk Drive 
Morrisville, NC 27560-8271 
Phone: (919) 781-0458 
Fax: (919) 781-9198 
 
 
 
 
 
 
 



  

 

 
Tag Data – Computer Room Air Conditioner (Qty: 1) 

Item Tag Qty Description Model Number 

A1 AC/CU-1 1 Computer Room Air Conditioner DAPA-0334-A0---DRCU-0334-3LD 

 
Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 Mini Plus Air Cooled 3 Ton 460/3 phase Air Handler 
                     6 kW 460 volt Electric Reheat 
                     Thru the Door Disconnect 
                     5 lb/hr Steam Humidifier 
                     Merv 8 Filters 
                     Condensate Pump, External Mount and Field Power 460v 
                         Water Detection Module 
                     Smoke Detector 
                 Outdoor Remote Condensing Unit 3 Ton 460/3 phase 
                      Fusible Disconnect, 460v 
                      Hot Gas Bypass 
 
  
           
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Condensate Pump 
does not appear to 
be plenum rated. 
Provide 
condensate pump 
specified on permit 
drawings.

Note: Coordinate all new electrical information with 
electrical contractor. 



  

 

 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
 
 

MINI PLUS CEILING SYSTEM GUIDE SPECIFICATIONS 
3 Ton 

 

Computer Room Air Conditioning Units 
Basis-of-Design Product:  Subject to compliance with requirements, provided product indicated 
on drawings or comparable product by one of the following: 

Data Aire, Inc. 
 
Description:  The environmental control, Computer Room Air Conditioning, units shall be 
provided with a high sensible cooling system, self-contained, and shall be capable of humidifying, 
dehumidifying, and filtering air. Units shall be factory assembled, piped, wired and factory run 
tested prior to shipment.  Provide quantities and configurations as shown on the project 
drawings. 
 
Safety Certification: Units shall be ETL or UL listed. 

 
Cabinet and Frame - The frame shall be constructed of 14 gauge welded tubular steel and 

be coated with a heavy corrosion inhibiting finish. The outer steel casing shall have removable 
panels for servicing. The panels shall be insulated with half inch (1/2") thick, neoprene. An 
integral return air filter box with duct connection shall be factory installed and contain 2-inch thick 
MERV 8 filters (based on ASHRAE Std. 52.2).  
 
Electrical - All electrical components including contactors, relays, control transformers, and 

capacitors shall be pre-wired. The control circuit voltage shall be 24 volts. A micro-switch shall 
disable the unit operation prior to condensation pan overflow should the drain line become 

plugged with debris. 
 
Air Cooled Split Systems (with outdoor condensing units) 
 
The refrigeration system shall be split type consisting of an evaporator section and a remote 
outdoor condensing unit. The evaporator and condensing unit shall be factory assembled and 
tested. Refrigeration piping and control wiring between the evaporator section and the 
condensing unit shall be field provided. 
 
The evaporator section shall be mounted in the ceiling space with ducted supply and return air as 
required on the project drawings. 
 
The evaporator section shall be a draw through type consisting of a double width, double inlet 
blower with belt drive and variable pitch sheave and self-aligning ball bearings rated for an 
average life of 100,000 hours. The evaporator coil shall be constructed with copper tubes and 



  

 

aluminum fins. A single refrigeration circuit shall contain an expansion valve with external 
equalization. The evaporator section shall have stainless steel drain pan. 
 
The condensing unit shall be constructed of aluminum and contain a scroll compressor with 
crankcase heater, filter drier, sight-glass and condenser coil. The coil shall be constructed with 
copper tubes and aluminum fins. The condenser fan motor shall be variable speed for head 
pressure control down to -20º F/6.7º C. The condenser motor shall be direct drive with propeller 
type fan. 

 
MINI dap™4  
The Mini-dap™4 offers the definite answer for precision environmental control with the fast and 

most advance controller with 50MHz, 32 bit microprocessor. The controller system shall be 

comprised of three components – a wall mount display module, a combination remote wall mount 

temperature and humidity sensor and a unit mounted control module.  The wall mount display 

module shall include a backlit liquid crystal display (LCD) with six keys (buttons) for easy 

programming.  All settings and alarm conditions shall be displayed on the display module in easy 

read verbiage.  The control module shall be mounted on the unit and connected to the display 

module via a special “telephone like” cable which is included with the system. A remote mounted 

temperature and humidity sensor is separate wall mounted device which is to be mounted at the 

client’s selected location in the controlled space.  The combination temperature and humidity 

sensor is connected to the control module via separate wiring which is also included with the 

system. 

 

The wall-mount display module will allow recall and display of the high and low temperature and 

high and low humidity for the last 24 hours; current percent of capacity and average percent of 

capacity for the last hour of operation for cool 1, cool 2, reheat, humidification, dehumidification, 

component runtimes for fan motor, cooling stages, reheat, humidification, dehumidification and 

chilled water valve. Programming will have multi-level password and accomplished entirely from 

the front of the wall mount display module. Programmable functions shall be entered on flash 

memory to ensure program retention should power fail. The historical database shall be 

maintained by rechargeable battery backup. Multiple messages shall be displayed by 

automatically scrolling from each message to the next. Alarm conditions shall be displayed by 

automatically scrolling from each message to the next. Alarm conditions, in addition to being 

displayed, shall enunciate an audible alarm. Programmable summary contacts shall be available 

for remote alarm monitoring. Additional test or service terminal shall not be required for any 

functions. The control shall include temperature anticipation, moisture level humidity control. 

 

An alarm condition shall continue to be displayed until the malfunction is corrected. Multiple 

alarms shall be displayed sequentially in order of occurrence and only those alarms, which have 

not been acknowledged, shall continue to sound an audible alarm. A user accessible diagnostic 

program shall aid in system component trouble shooting by displaying on the unit LCD screen the 

name of the controlled item, output number, terminal plug or pin number for each controlled item. 

 
Automatic Control Functions 

Humidity Anticipation  

Start Time Delay 

Energy Saver (Glycol Operation)* 

Dehumidification Lockout 

Sequential Load Activation 

Automatic or Manual Restart mode  

Compressor Short Cycle  

 

 



  

 

Condition and Data Routinely Displayed  

Unit Status  

Unit type 

Current Date and Time  

Unit ID /Zone ID* 

Humidity Setpoint 

Temperature Setpoint  

Current Temperature 

Current Relative Humidity 

Cooling stage 1, 2* 

Dehumidification  

Reheat 1 

Humidification 

Energy Saver On* 

Current Chilled Water Valve Position*  

Chilled Water Temperature* 

Discharge Temperature*  

 

Switching and Control Functions 

Fan, Cool 1, Cool 2*, Heat, Humidification, Dehumidification, CW Valve*  

 

Menu Selection Buttons and Switches  

Alarm/Silence Button 

System On/Off/ESC Button 

Select Up/Down Buttons 

Menu Button 

Enter Button 

 

Standard Alarms and Conditions 

High Humidity Warning  

Low Humidity Warning  

High Pressure Compressor  

Compressor Short Cycle  

Humidity Sensor Error 

 High Temperature Warning  

Low Temperature Warning  

Firestat Tripped  

Temperature Sensor Error  

Local Alarms  

Power Failure Restart  

Maintenance Required  

High Condensate Water Level  

Person to Contact on Alarm  

 

Optional Alarms**

Smoke Detector*  

Low Pressure Compressor 

Standby Pump On* 

No Water Flow* 

Dirty filter* 

Fan Motor Overload*  

Custom Message** 

Discharge Sensor Error*  

Chilled Water Sensor Error* 

Unit in standby** 

Humidifier inhibited* 

Reheat Inhibited* 

Reheat and Humidifier inhibited*

 

Historical Data 

High/Low Temperature Last 24 Hrs  

High/Low Humidity Last 24 Hrs  

Humidifier, and Chilled Water * 

Low Temperature Last 24 Hrs  

Alarm History (Last 100 Alarms)  

Percent of Cap. Utilized in the last hr  

High Humidity Last 24 Hours  

Hourly Average of Duty  

Equipment Runtimes for: Blower, Compressor 1, Compressor 2*, Reheat, Dehumidification, Energy Saver* 

 

Programmable Functions 

Temperature Setpoint  

Temperature Deadband 

System Start Delay 

Low Temperature Alarm Limit 

Humidity Deadband  

Humidity Setpoint 

High Humidity Alarm Limit 

Low Humidity Alarm Limit  

Define Password 

Reset Equipment Runtimes 

Audio Alarm Mode  

Compressor Short Cycle Alarm 

Humidity Anticipation 

Compressors(s) 

Calibrate Temperature Sensor  

Temperature Scale 

High Temperature Alarm Limit 

Water Valve Voltage Range* 

Firestat Temperature Alarm Limit  

Manual Diagnosis 

No water flow alarm action* 

Remote Alarm contacts 

Calibrate Discharge Air Sensor*  

Person to contact on Alarm 

Compressor Lead/Lag Sequence* 

Dehumidification Mode 

Power Problem or Restart Mode 

Scheduled Normal Maintenance  

Reheat mode 

Calibrate Humidity  

Humidifier  

Compressor Assists to Energy Saver* 

Network Protocol 

Low Discharge Temperature Alarm Limit* 

Calibrate Chilled Water Temp. Sensor*



 

401 Kitty Hawk Drive  Morrisville, NC  27560 

 

P:(800) 849-1915   

www.bradyservices.com 

 

 

* Some of the programmable selections, displays or alarms may require additional components or sensors  

 

** Note: Two optional alarms are available on DX system and three optional alarms on Chilled water system. 

In most cases, optional alarm requires optional sensor or detector. 

 

In addition, the Mini dap4 control panel shall support the following network protocols for 

integration with a Building Management System (BMS) for Computer Room Air 

Conditioning (CRAC system monitoring and control: Modbus RTU, Modbus TCP/IP, 

SNMPv1/v2, BACnet IP or BACnet MS/TP and LonTalks. Unit(s) shall be furnished with 

an optional interface card to communicate directly with the Building Automation System 

(BAS) through a RS-485, Ethernet or LonTalks port. All alarms, set points, and operating 

parameters that are accessible from the unit mounted control panel shall also be made 

available through the BAS. 

 
Options 
 
Steam Generator Humidifier - An electric steam generator humidifier with disposable 
cylinder and self-regulating auto flush shall be provided. The humidifier capacity shall be 
5 lbs/hour.  

 
Disconnect Switch - Provide units with disconnect switch. The disconnect switch with 
1/4 turn latch shall be factory installed and wired. The switch must be in the "OFF" 
position to remove panel and access electrical compartment. 
 
Separate Power Source - Indoor split systems shall be provided with separate power 
feeds. A power connection shall be provided for both the evaporator section and/or 
condenser/condensing unit.  
  
Hot Gas Bypass - Provide hot gas bypass. Hot gas bypass control on the refrigerant 
circuit shall maintain minimum suction pressure during low load conditions.  

 
Condensate Pump - Provide a condensate pump for field installation. A separate power 
source shall be required. Pump body shall be placed within the unit coil pan. Pump shall 
have a maximum of 8 feet head.  
 
Extended Compressor Warranty - Compressors shall an additional two (2) or four (4) 
year compressor warranty to supplement standard three-year warranty. 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
 
 

 
 
 
 

 

 



 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
 

 
 
 
 
 
 
 
 
 
 
 



 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 

 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 

 



 

 
 

Accessory Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
Control Model Number: Mini dap4   
 
 

 
 
 
 
 
 



 

 
 

Accessory Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
Condensate Pump Mounting 
 

 
 
 



 

 
 

Wiring Diagram – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 

 
 



 

 
 

 



HVAC: Insulation 
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Phone: 919-828-9192  *  Fax: 919-828-9193

Tri-Therm, Inc.Tri-Therm, Inc.
Contractors / Distributors For Quality InsulationContractors / Distributors For Quality Insulation



Tri-Therm, Inc.
PAGE 2

Submittal Data: Mechanical Insulation

  I. PIPE INSULATION: (ABOVE GRADE)

A. TYPE INSULATION:

1. Flexible Elastomeric: K value = 0.25 @ 75 degrees F. 

Piping:   Premolded closed cell elastomeric pipe insulation

Fittings:   Mitered pipe insulation

Finish:   Indoors  -  factory finish

Outdoors  -  2 coats UV & weather resistant latex-enanel

B. INSULATION SCHEDULE:

      TYPE PIPE INSULATION

SERVICE INSULATION SIZE THICKNESS

    * Domestic Cold Water Elastomeric 1/2" thru 2" 1/2"

    * Condensate Drain Piping Elastomeric 1/2" thru 2" 1/2"

    * Indoor Refrigerant Elastomeric 1/2" thru 2" 1/2"

Suction Piping

    * Outdoor Refrigerant Elastomeric 1/2" thru 2" 1"

Suction Piping

 II. DUCT INSULATION: Supply and Return, Air Duct

 A. 2" thick 1.0 lb. density flexible fiberglass blanket with a factory applied fsk

(foil scrim kraft) vapor barrier facing.

Provide insulation 
thickness per N.C. 
Energy Code



Tri-Therm, Inc.
PAGE 3

Submittal Data: Mechanical Insulation

  III. MANUFACTURER'S PRODUCT DATA SHEETS: (ATTACHED)

Attachment

No. Description Manufacturer  /  Product

1 Flexible Elastomeric Armacell  /  AP/Armaflex SS Self Seal Tubes

2 Fiberglass Ductwrap Knauf  /  Fiberglass Ductwrap

3 Contact Adhesive Armacell  /  Armaflex 520 BLV Adhesive

4 Insulation Coating Armacell  /  Armaflex WB Finish

5 FSK Tape Venture Tape  /  1525CW FSK Insulation Tape



• Self-sealing, labor saving
• Closed cell, nonwicking
• Microban® antimicrobial product protection
• The IAQ Insulation™
• Fiber-free

AP/Armaflex® SS
Self-Seal Tube Insulation

Self-Seal Tube Insulation 

Superior Moisture Control, Mold Resistant – Faster!

FM
APPROVED

attach: #1



AP Armaflex SS Self-Seal Pipe (Tube) Insulation saves 
labor and installed costs.  It is the self-sealing version of the 
original closed cell, fiber-free elastomeric foam, the world’s most 
recognized brand in flexible mechanical insulation. 

 •  Proven:  Fewer seams to seal, faster way to insulate chilled 
water and refrigeration lines

 •  Mold resistant:  Made with Microban antimicrobial 
product protection

 •  Indoor Air Quality-friendly:  Fiber-free, formaldehyde-free, 
low VOCs, nonparticulating. GREENGUARD Indoor Air 
Quality Certified®.

 •  Durable:  No fragile vapor retarder

Description

AP Armaflex SS Self-Seal Pipe Insulation is a 25/50-rated 
black flexible elastomeric thermal insulation.  The expanded 
closed-cell structure makes it an efficient insulation.  It is 
manufactured without the use of CFC’s, HFC’s or HCFC’s. All 
AP Armaflex products are made with Microban® antimicrobial 
product protection for added defense against mold on the 
insulation.

 •  Nominal wall thicknesses of 3/8˝, 1/2˝, 3/4˝, 1˝ (10, 13, 19, 
and 25mm)

 • Popular sizes up to 4˝ IPS

Factory Mutual (FM) Approvals

AP Armaflex SS is certified through ongoing supervision by 
Factory Mutual Approvals to consistently provide actual values 
on these key performance criteria for mechanical system 
insulation:

 • Thermal Conductivity:  0.25 BTU-in/hr. ft2 °F

 • Water Vapor Transmission:  0.05 perm-inch

 •  Fire Rating:  will not contribute significantly to fire 
(simulated end-use testing)

As tested by ASTM E 84 “Method of Test for Surface Burning 
Characteristics for Building Materials” and CAN/ULC S-102, 
AP Armaflex SS Pipe Insulation wall thicknesses through 1˝ 
(25mm) has a flame-spread index of less than 25 and a smoke-
developed index of less than 50.

Note:  Numerical flammability ratings alone may not define the 
performance of products under actual fire conditions.  They are provided 
only for use in the selection of products to meet limits specified.

AP Armaflex Self-Seal Tube Insulation   
www.armacell.us
For the latest document, please refer to our website.

AP Armaflex SS Self-Seal Pipe (Tube) Insulation 

Uses

 •  Retards heat gain and controls condensation drip from 
chilled-water and refrigeration systems.  Efficiently reduces 
heat flow for hot-water plumbing, liquid-heating and dual-
temperature piping

 •  Acceptable in wall thicknesses through 1˝ (25mm) for use 
in air plenums and conforms to NFPA 90A and NFPA 90B 
requirements

The recommended temperature usage range for AP Armaflex 
SS Pipe Insulation is -297°F to +180°F (-183°C to +82°C).  For 
use on cold pipes, thicknesses have been calculated to control 
condensation on the insulation outer surface, as shown in 
the table of thickness recommendations.  AP Armaflex meets 
the energy code requirements of ASHRAE 90.1, International 
Energy Conservation Code (IECC) and other building codes.

Application

AP Armaflex SS Pipe Insulation can be snapped over piping 
already connected.  Fitting covers are fabricated from miter-cut 
tubes.  Butt joints are to be sealed with one of our Armaflex 
adhesives:  Armaflex 520, 520 Black or, where a low V.O.C. 
adhesive is required, 520 BLV.  520 Adhesives are contact 
adhesives; therefore, in all cases, both surfaces to be joined are 
coated with adhesive.

AP Armaflex SS is designed for installation above or below 
ground.  For below ground applications, contact Armacell or 
see our Technical Bulletin No. 7 on our website, www.armacell.
com. Outdoors, a weather-resistant protective finish is to be 
applied and Armaflex WB Finish is recommended.

AP Armaflex normally requires no supplemental vapor-retarder 
protection but additional vapor-retarder protection may be 
necessary when installed on very-low temperature piping or 
exposure to continually high humidity conditions.  Outdoors 
a protective finish is to be applied and Armaflex WB Finish is 
recommended.  Armaflex insulation products must be installed 
according to “Installation of Armaflex Insulations” brochure.  
Proper installation is required to assure Armaflex insulation 
performance.  Before starting, the temperature of the air and of 
the insulation should be between 40°F (4°C) and 100°F (38°C) 
at the time of installation.

Note:  Self-Seal Armaflex features an advanced pressure sensitive 
adhesive (PSA) system for tight bonds.  However, any factory applied 
PSA is susceptible to losing tack and hence loss of adhesion properties 
if left unused for a prolonged period.  For best results, Armacell 
recommends applying Armaflex self seal products within one year of 
lamination date.

Specification Compliance

AP Armaflex SS Pipe Insulation developed to meet:

ASTM C 534, Type I –  
 Tubular Grade 1   
ASTM E 84, NFPA 255, UL 723 
CAN/ULC S102  
NFPA 90A, 90B   
UL 181  

ASTM G-21/C1338 
ASTM G-22 
ASTM D 1056, 2B1 
MIL-P-15280J, FORM T 
MIL-C-3133C (MIL STD 670B), 
Grade SBE 3 
MEA 96-85-M 
City of LA – RR 7642

ALL ARMACELL FACILITIES 
IN NORTH AMERICA ARE 
ISO 9001:2000 CERTIFIED.



AP Armaflex Self-Seal Tube Insulation 
www.armacell.us

For the latest document, please refer to our website.

Specifications Values Test Method

Thermal Conductivity,  
Btu • in./h • ft2 • °F (W/mK)
   75°F Mean Temperature (24°C)
   90°F Mean Temperature (32°C)

0.25 (0.036) 
0.256 (0.037) ASTM C 177 or C 518

Water Vapor Permeability, 
  Perm-in. [Kg/(s•m•Pa)] 0.05 (0.725 x 10–13) ASTM E 96, Procedure A

Flame Spread and Smoke  
   Developed Index through  

1˝ (25mm) 25/50
ASTM E 84  
CAN/ULC S102**

Mold Growth 
Fungi Resistance 
Bacterial Resistance

UL181 
ASTM G21/C1338 
ASTM G22

Meets requirements 
Meets requirements 
Meets requirements

Water Absorption, % by Volume 0.2% ASTM C 209

Upper Use Limit 1 180°F (82°C) —

Lower Use Limit 2 -297°F (-183°C)* —

Ozone Resistance GOOD —

Sizes  
Wall thickness, (nominal) 
Inside diameter, tubular  
Length of sections, tubular

 3/8˝, 1/2˝, 3/4˝, 1˝ (10, 13, 19, 25mm) 
5/8˝ ID to 4˝ IPS (15mm to 114mm) 
6’ (1.8m)

—

Density, Typical Range 3 3.0 - 6.0 lbs./ft.3 ASTM D 1622 or D 1667

Notes
1   On the heating cycle, AP Armaflex 

SS Pipe Insulation will with stand 
temperatures as high as 220°F 
(105°C) intermittent exposure. 
For continuous exposure the 
temperature should be limited to 
180°F (82°C).

2   At temperatures below -20°F 
(-29°C), elastomeric insulation 
starts to become less flexible. 
However, this characteristic does 
not affect thermal efficiency 
or water vapor permeability of 
Armaflex insulation.

3  Reference only.

* For applications of -40°F to -297°F 
(-40°C to -183°C), contact Armacell.

Performance approved through 
continuing supervision by Factory 
Mutual Approvals.

Physical Properties

Armacell SS Pipe Insulation Thickness Recommendations
For Controlling Outer Insulation Surface Condensation
(Based upon available manufactured thicknesses and not intended to supercede any state or local building codes.)

Peel the protective release strips from the 
adhesive surface in 8˝ and 12˝ increments 
after insulation is snapped over pipe. The 
protective release strips can be removed by 
gently pulling at an angle. Apply firm and even 
pressure along the entire longitudinal seam 
for proper seal.

Pipe Size
Line Temperatures

50°F (10°C) 35°F (2°C) 0°F (–18°C) –20°F (–29°C)

BASED ON NORMAL DESIGN CONDITIONS*
3/8˝ ID through 1-1/8˝ ID (10mm–28mm)
Over 1-1/8˝ ID through 2-1/8˝ ID (28mm–54mm) 
Over 2-1/8˝ ID through 2-5/8˝ ID (54mm–65mm) 
Over 2-5/8˝ ID through 6˝ IPS (65mm–168mm)

Nom 3/8˝ (10mm)
Nom 3/8˝ (10mm)
Nom 3/8˝ (10mm)
Nom 1/2˝ (13mm)

Nom 1/2˝ (13mm)
Nom 1/2˝ (13mm)
Nom 1/2˝ (13mm)
Nom 3/4˝ (19mm)

Nom 3/4˝ (19mm)
Nom 1˝ (25mm)
Nom 1˝ (25mm)
Nom 1˝ (25mm)

Nom 1˝ (25mm)
Nom 1˝ (25mm)
Nom 1-1/4˝ (32mm)
Nom 1-1/4˝ (32mm)

BASED ON MILD DESIGN CONDITIONS** 
3/8˝ ID through 2-5/8˝ ID (10mm–65mm) 
Over 2-5/8˝ ID through 6˝ IPS (65mm–168mm)

Nom 3/8˝ (10mm)
Nom 1/2˝ (13mm)

Nom 3/8˝ (10mm)
Nom 1/2˝ (13mm)

Nom 1/2˝ (13mm)
Nom 1/2˝ (13mm)

Nom 3/4˝ (19mm)
Nom 3/4˝ (19mm)

BASED ON SEVERE DESIGN CONDITIONS*
3/8˝ ID through 1-5/8˝ ID (10mm–40mm)
Over 1-5/8˝ ID through 3-5/8˝ ID (40mm–90mm) 
Over 3-5/8˝ ID through 6˝ IPS (90mm–168mm)

Nom 3/4˝ (19mm)
Nom 3/4˝ (19mm)
Nom 3/4˝ (19mm)

Nom 1˝ (25mm)
Nom 1˝ (25mm)
Nom 1˝ (25mm)

Nom 1-1/2˝ (38mm)
Nom 1-1/2˝ (38mm)
Nom 1-1/2˝ (38mm)

Nom 1-1/2˝ (38mm)
Nom 1-3/4˝ (44mm)
Nom 2˝ (50mm)

For VERY SEVERE DESIGN CONDITIONS 
which Armacell would consider temperatures 
above 90°F(32°C) and/or above 80% RH

Consult Armacell for recommended insulation thickness

NOTE: Thicknesses greater than 1˝ (25mm) are multiple-layer applications, see technical bulletin #30.

*BASED ON NORMAL DESIGN CONDITIONS AP Armaflex SS in the thicknesses noted and within the specified temperature ranges will control outer insulation 
surface condensation indoors under normal design conditions, a maximum severity of 85°F (29°C) and 70% RH. Armacell research and field experience 
indicate that indoor conditions anywhere in the United States seldom exceed this degree of severity.

**BASED ON MILD DESIGN CONDITIONS AP Armaflex SS in the thicknesses noted and within the specified temperature ranges will control outer insulation 
surface condensation indoors under mild design conditions, a maximum severity of 80°F (27°C) and 50% RH. Typical of these conditions are most air-
conditioned spaces and arid climates.

***BASED ON SEVERE DESIGN CONDITIONS AP Armaflex SS in the thicknesses noted and within the specified temperature ranges will control outer insulation 
surface condensation indoors under severe design conditions, a maximum severity of 90°F (32°C) and 80% RH. Typical of these conditions are indoor areas in 
which excessive moisture is introduced or in poorly ventilated confined areas where the temperature may be depressed below ambient.
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Friendly Feel™ Duct Wrap with Kwikstretch® Markings
Submittal Date _________________

Description
Knauf Friendly Feel Duct Wrap with Kwikstretch® 
Markings is a thermal and acoustical insulation 
blanket made from highly resilient, inorganic glass 
fibers bonded by a thermosetting resin. It is available 
unfaced, with a foil-scrim-kraft (FSK) jacket, a white 
or black metalized polypropylene-scrim-kraft (PSK) 
jacket, or with white or grey vinyl vapor retarders. Vapor 
retarders provide a 2" (51 mm) staple flange on one 
edge, and the factory-applied facing assures uniform 
quality. KwikStretch markings on the staple flange (FSK 
and PSK only) allow for easy and accurate job site 
measurements.

Application
Knauf Friendly Feel Duct Wrap is used as external 
insulation on commercial or residential heating or 
air conditioning ducts. It is suitable for the exterior of 
rectangular or round sheet metal ducts and spaces or 
surfaces where temperature and condensation must be 
controlled.

Features
• Low “k” factor significantly reduces heat gain or loss  
 when applied with proper compression.
• Flexible.
• Lightweight.
• KwikStretch markings on the FSK and PSK staple  
 flanges.
• Excellent acoustical properties.
• Tough and resilient.

Benefits
• Energy conservation, which lowers operating costs.
• System efficiency increases; energy usage/costs  
 decrease.
• Conforms easily to flat or irregular surfaces.
• Rolls allow for faster installation, lower labor costs.
• Easier, faster measurement of stretch-out lengths.
• Reduces sound transmission through the duct wall.
• Assured condensation control when used with FSK  
 or PSK facings, proper installation and sealed joints,  
 seams and penetrations.
• Resists damage in shipment, and during and after  
 installation.

Specification Compliance
In U.S.:
• ASTM C 553; Type I, II, III 
• ASTM C 795
• ASTM C 1136; Type II (FSK and PSK facings only)
• ASTM C 1290
• GREENGUARD™ Certification†

• GREENGUARD™ For Children and SchoolsSM  
 Certification†

• California Title 24 (installed at 25% compression)
• HH-I-558C; Form B, Type I, Class 7 
• MIL-I-24244C 
• NFPA 90A and 90B
• NRC Reg. Guide 1.36
†Vinyl facings are not Greenguard certified.

In Canada:
• CAN/ULC S102-M88
• CAN/CGSB-51.5M; Type II (FSK facing)
• CAN/CGSB-51.11-92

Technical Data
Surface Burning Characteristics
• UL/ULC Classified (except PSK and Vinyl).
• Unfaced or composite (insulation, facing and ad- 
 hesive) does not exceed 25 Flame Spread, 50  
 Smoke Developed when tested in accordance with  
 ASTM E 84, CAN/ULC S102-M88, NFPA 255 and  
 UL 723.
Temperature Range (ASTM C 411) 
• Faced, can be used on ducts operating up to 250°F  
 (121°C).
• Unfaced, up to 350°F (177°C). 
Water Vapor Permeance (ASTM E 96, Procedure A)
• FSK and white PSK facings have maximum water  
 vapor permeance of .02 perms.
• Black PSK facing has a maximum water vapor  
 permeance of .09 perms.
• Vinyl facings have a maximum water vapor perme- 
 ance of 1.3 perms.
Water Vapor Sorption (ASTM C 1104) 
• Less than 5% by weight when tested for 96 hours at  
 120°F (49°C) and 95% relative humidity.
Corrosiveness (ASTM C 665) 
• Will not accelerate corrosion of a steel panel com- 
 pared to sterile cotton.
Mold Growth (ASTM C 1338) 
• No growth.
Puncture Resistance (TAPPI Test T803)  
(Beach Units)
• FSK and PSK: 25

Application and Specification Guidelines
Storage
 • Protect stored insulation from water damage,   
 construction damage and other abuse.
• If stored outside, proper protection from weather  
 conditions should be provided.
Preparation
• Install Knauf Friendly Feel Duct Wrap over clean,  
 dry sheet metal ducts. 
• All sheet metal joints and seams must be sealed to  
 prevent air leakage from the duct. 
Application
•  Install Knauf Friendly Feel Duct Wrap with facing 

to the outside to obtain specified R-value using a 
maximum of 25% compression.

•  Butt all insulation joints firmly together. Longitudinal 
seam of the vapor retarder must be overlapped 
a minimum of 2" (51 mm). A 2" (51 mm) tab is 
provided for the circumferential seam and must be 
overlapped. 

•  Where vapor retarder performance is necessary, all 
penetrations, joints, seams and damage to the fac-
ing should be sealed with an FSK, PSK, vinyl or foil 
tape or glass fabric mastic prior to system startup.

•  Pressure sensitive tapes should be a minimum of 3" 
(76 mm) wide and be applied with moving pressure 
using an appropriate sealing tool. Staples should 
be outward clinch and placed approximately 6" (152 
mm) on center.

•  Closure systems should have a 25/50 F.H.C. per UL 
723. 

•  For rectangular ducts over 24" (610 mm) wide, 
secure the insulation to the bottom side of the duct 
with mechanical fasteners spaced on 18" (457mm) 
centers to reduce sag. Care should be taken to 
avoid overcompressing the insulation with the 
retaining washer.

•  Unfaced Duct Wrap should be overlapped with 
a minimum of 2" (51 mm) and fastened with 4" 
(102mm) to 6" (152 mm) nails or skewers placed 4" 
(102mm) apart or secured with a wire or banding 
system. Care must be taken to avoid damaging the 
duct wrap. Refer to diagram for staple stitching and 
butt-joint method.

Installation Procedures
• Use the table (back) to determine stretch-outs  
 required for the nominal thickness of insulation to  
 limit average compression of the insulation 25%  
 or less. Use KwikStretch markings on the FSK or  
 PSK staple flanges to speed measurement of duct  
 wrap.
Fiber Glass and Mold
Fiber glass insulation will not sustain mold growth. 
However, mold can grow on almost any material when 
it becomes wet and contaminated with organic materi-
als. Carefully inspect any insulation that has been ex-
posed to water. If it shows any sign of mold, it must be 
discarded. If the material is wet but shows no evidence 
of mold, it should be dried rapidly and thoroughly. If 
it shows signs of facing degradation from wetting, it 
should be replaced. Air handling insulation used in the 
air stream must be discarded if exposed to water.

Notes
The chemical physical properties of Knauf Friendly 
Feel Duct Wrap with Kwikstretch® Markings represent 
typical average values determined in accordance with 
accepted test methods. The data is subject to normal 
manufacturing and testing variations. The data is sup-
plied as a technical service and is subject to change 
without notice. References to numerical flame spread 
ratings are not intended to reflect hazards presented by 
these or any other materials under actual fire  
conditions.
Check with your Knauf sales representative to assure 
information is current.

AH-SS-5_FFDuctWrapSS-1206.indd   1 12/13/2006   10:56:00 AM

attach: #2



Friendly Feel Duct Wrap with Kwikstretch® Markings
Submittal Date _________________

1 All Duct Wrap products
2 0.75 PCF, 2" and greater; 1.0 PCF, 1½" and greater; 1.5 PCF, 1½" and greater

3  0.75 PCF, 2" and greater; 1.0 PCF, 2"; 1.5 PCF, 2"
4 0.75 PCF, 2½" and greater

P = Perimeter of duct to be installed.

Condensation Control
Recommended minimum install R-Values for condensation contol on flat surfaces. Surface emittance : 0.2 (aged aluminum foil or galvanized sheet metal).

RH

Operating Temperature

45°F (7°C) 55°F (13°C) 60°F (18°C)

Ambient Temperature (°F) Ambient Temperature (°F) Ambient Temperature (°F)

% 70 80 90 100 110 70 80 90 100 110 70 80 90 100 110
60 2.21 3.31 4.31 4.32 5.43 1.11 2.21 3.31 3.31 4.32 1.11 1.11 2.21 3.31 4.32

70 3.31 5.43 6.54 7.65 — 1.11 3.31 4.32 6.54 6.54 1.11 1.11 3.31 5.43 6.54

80 7.04 — — — — 3.31  6.54 — — — 2.21 3.31 6.54 — —
90 — — — — — — — — — — 6.54 — — — —

Insertion Loss (Reduction of Sound Transmitted Through Duct Wall)
(Sound and Vibration Design and Analysis, National Environmental Balancing Bureau, 1994)

Duct Wrap Insertion Loss, dB/LF of Duct

Duct
Dimensions

Sheet
Metal

Nominal 
Thickness

Nominal
Density 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000Hz

12" x 12"     (305 mm x 305 mm) 24 GA 1½"     (38 mm) .75 PCF   (12kg/m3)    .6 .6 .6 .7 7.4 14.2 20.9
24" x 12"     (610 mm x 305 mm) 24 GA 1½"     (38 mm) .75 PCF   (12kg/m3) .6 .6 .6 .7 7.4 14.2 20.9
48" x 12"   (1219 mm x 305 mm) 22 GA 1½"     (38 mm) .75 PCF   (12kg/m3) .5 .5 .5 .6 7.4 14.1 20.9
24" x 24"     (610 mm x 610 mm) 22 GA 1½"     (38 mm) .75 PCF   (12kg/m3) .5 .5 .5 .6 7.4 14.1 20.9
24" x 12"      (610 mm x 305 mm) 26 GA 1½"     (38 mm) .75 PCF   (12kg/m3) .8 .8 .8 .8 7.5 14.2 21.0
24" x 8"      (610 mm x 203 mm) 26 GA 2"        (51 mm) .75 PCF   (12kg/m3) 1.0 1.0 1.0 3.6 10.4 17.1 23.9

Thermal Efficiency (ASTM C 177)

Mean 
Temperature

0.75 PCF 1.0 PCF 1.5 PCF

k k (SI) k k (SI) k k (SI)
    50°F  (10°C) .28 .040 .26 .037 .23 .033

    75°F  (24°C) .29 .042 .27 .039 .24 .035

  100°F  (38°C) .31 .045 .29 .042 .26 .037

  125°F  (52°C) .33 .048 .31 .045 .28 .040

  150°F  (66°C) .36 .052 .34 .049 .31 .045

  175°F  (80°C) .39 .056 .37 .053 .33 .048

  200°F  (93°C) .43 .063 .40 .058 .36 .052

Stretch-Outs

Labeled
Thickness

Installed
Compressed

Thickness Round Square Rectangular
11/2"    (38 mm)   11/8"   (29 mm) P+91/2" (241 mm) P+8"     (203 mm) P+7"     (178 mm)
2"       (51 mm) 11/2"   (38 mm) P+12"   (305 mm) P+10"   (254 mm) P+8"     (203 mm)
23/16"   (56 mm) 15/8"   (42 mm) P+13"    (330 mm) P+11"    (279 mm) P+81/2"   (216 mm)
21/2"   (64 mm) 17/8"   (48 mm) P+141/2" (368 mm) P+121/2" (318 mm) P+91/2"   (241 mm)
3"       (76 mm) 21/4"   (57 mm) P+17"    (432 mm) P+141/2" (368 mm) P+111/2" (292 mm)

R-Value @ 75ºF Mean Temperature

Density Thickness

Out-Of
Package
R-Value

Installed
R-Value 
(at 25% 

Compression)

.75 PCF
(12 kg/m3)

11/2"   (38 mm) 5.1 4.2

2"       (51 mm) 6.8 5.6

23/16"  (56 mm) 7.4 6.0

21/2"   (64 mm) 8.5 7.0

3"       (76 mm) 10.2 8.4

1.0 PCF
(16 kg/m3)

11/2"   (38 mm) 5.6 4.5
2"       (51 mm) 7.4 6.0

1.5 PCF
(24 kg/m3)

11/2"   (38 mm) 6.1 4.8
2"       (51 mm) 8.2 6.4

Forms Available

Density Thickness Width Length Facing

.75 PCF
(12 kg/m3)

11/2"   (38 mm)

48"
(1219 mm)

100'  (30.48 m) FSK, PSK, 
vinyl, unfaced2"       (51 mm) 75'    (22.86 m)

23/16"  (56 mm) 75'    (22.86 m) FSK
21/2"   (64 mm) 75'    (22.86 m) FSK
3"       (76 mm) 50'    (15.24 m) FSK, PSK, vinyl

1.0 PCF
(16 kg/m3)

11/2"   (38 mm) 100'  (30.48 m) FSK, PSK, 
unfaced2"       (51 mm) 75'    (22.86 m)

1.5 PCF
(24 kg/m3)

11/2"   (38 mm) 40'    (12.19 m)
FSK, PSK

2"       (51 mm) 40'    (12.19 m)

5  0.75 PCF, 3"

AH-SS-5_FFDuctWrapSS-1206.indd   2 12/13/2006   10:56:00 AM
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BLACK, LOW VOC ADHESIVE

Formulated 
for Armaflex
Insulations

Developed
to meet
South Coast AQMD

Hexane-free
Toluene-free
contact adhesive

Proven:
no gapping,
no tape needed
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Description
Armaflex® 520 BLV Adhesive is a black, low VOC air-drying
contact adhesive that is excellent for joining seams and butt joints
of Armaflex Pipe and Sheet Insulations for line temperatures up
to 250°F (120°C). No additional tape wrap needed to prevent
gapping and moisture infiltration. The adhesive may also be used
to apply Armaflex Sheet Insulation to flat or curved metal
surfaces that will operate at temperatures up to 180°F (82°C).

• Developed to meet South Coast Air Quality Management
District (SCAQMD) Rule 1168.

• Dried film also meets 25/50 flame spread index and smoke
developed index requirements of codes and specifications
when tested by ASTM E 84 Method

Uses
520 BLV Adhesive will make a resilient and heat-resistant
bond with many materials where the use of a toluene-free,
hexane-free low VOC, solvent-base rubber contact adhesive
is suitable and desirable. Armaflex 520 BLV was developed to
meet requirements for reduced emissions of Volatile Organic
Compounds. Its black color helps achieve a neater, cleaner
finished installation.

It will make a strong resilient bond for sealing laminated
aluminum foil and kraft paper vapor retarder jackets.

Properties
Color
Black

Net Weight
6.9 lb per gallon (828 g/l)

Composition
Synthetic rubber base with synthetic resins and fillers added;
hydrocarbon- and ketone-type solvents. Zero V.O.C. g/l
calculated SCAQMD 1168

Solids Content
Approximately 30% by weight

Coverage
200 sq ft (5m2/l) per gallon max, single coat (depending upon
porosity of materials bonded and air temperature)

Shelf Life
2 years in original sealed container; storage temperature 60°F
to 80°F (16°C to 27°C)

Minimum Drying Time
3–5 minutes under normal conditions

Temperature Limits
250°F (120°C)—Armaflex Pipe Insulation seams and joints
180°F (82°C)—full-bonding Armaflex Sheet Insulation

Container Sizes
Pint brush-top cans and gallon containers

Fire Performance
Wet: Flash point below -4°F (-20°C) (TOC)
Dry: ASTM E 84 Method*
Applied on steel plate

Flame Spread Index  . . . . . . . . . . . . . . .5
Smoke Developed Index . . . . . . . . . . .15

DANGER—Extremely flammable mixture; vapors may cause
flash fire; vapors may ignite explosively; prevent buildup of
vapors—open all windows and doors—use only with cross
ventilation; keep away from heat, sparks, and open flame; do
not smoke; extinguish all flames and pilot lights; and turn off
stoves, heaters, electric motors, and other sources of ignition
during use and until all vapors are gone; close container after
use; avoid prolonged breathing of vapor and prolonged
contact with skin; do not take internally; keep away from
children.

Not for consumer use. Sold only for professional or industrial
application.

Application Instructions
Mix well contents of the container and apply only to clean,
dry, oil-free surfaces. For best results, the adhesive should be
brush-applied in a thin, uniform coat to both bonding surfaces.
Allow the adhesive to tack prior to joining both surfaces. Avoid
open time of more than 10 minutes. 520 Adhesive bonds
instantly, so pieces must be positioned accurately as contact
is made. Moderate pressure should then be applied to the
entire bonding area to insure complete contact.

It is recommended that the adhesive be applied at
temperatures above 40°F (4°C) and not on heated surfaces.
Where application between 32°F and 40°F (0°C and 4°C) can
not be avoided, exercise more care in applying the adhesive
and closing the joint. Applications below 32°F (0°C) are not
recommended.

Where lines and tanks that are insulated and will operate at
hot temperatures, 520 Adhesive must cure a minimum of 36
hours at room temperature to attain heat resistance for
insulated pipe to 250°F (120°C) and insulated tanks and
equipment to 180°F (82°C).

Adhesive-bonded seams and joints of Armaflex Pipe
Insulation must cure before finishes are applied. Where the
insulation is installed by adhering seams and butt joints, the
adhesive must cure 24 to 36 hours.

Adhesive-bonded seams and joints of Armaflex Sheet
Insulation must cure before finishes are applied. Where the
insulation is installed by adhering seams and butt joints only,
the adhesive must cure 24 to 36 hours. Where the insulation
is installed against surfaces with full adhesive coverage,
requiring wet adhesive at joints, the adhesive must cure seven
days.

Thinning is not recommended.

Either methyl ethyl ketone or most lacquer thinners can be
used to clean fresh residue from tools and workpieces.

Armacell provides this information as a technical service. To the extent
the information is derived from sources other than Armacell, Armacell
is substantially, if not wholly, relying upon the other source(s) to 
provide accurate information. Information provided as a result of
Armacell's own technical analysis and testing is accurate to the extent
of our knowledge and ability, as of date of printing, using effective
standardized methods and procedures. Each user of these products,
or information, should perform their own tests to determine the safety,
fitness and suitability of the products, or combination of products, for
any foreseeable purposes, applications and uses by the user and by
any third party to which the user may convey the products. Since
Armacell cannot control the end use of this product, Armacell does not
guarantee that the user will obtain the same results as published in
this document. The data and information are provided as a technical
service and are subject to change without notice.

ARMACELL LLC
7600 Oakwood Street Extension
P. O. Box 1038 • Mebane, NC 27302

TEL. 919 304-3846 • FAX 919 304-3847
E-MAIL info.us@armacell.com
INTERNET www.armacell.com

For any updates on this document, please refer to our website.

520 BLV ADHESIVE
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TOUGH, LONG-LASTING PROTECTIVE COATING
Formulated
for Armaflex
insulations

Exceptionally
durable
finish

UV and Weather
resistant

Water-based
latex
enamel
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IMPROVED!

Excellent cold 

weather fle
xibility!

Crack resistant.
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Description
Armaflex WB Finish is a white water-based latex enamel supplied in gallon or quart containers for use over all forms
of Armaflex Insulations. It provides a protective finish suitable to both indoor and outdoor applications. It is now
formulated for greater durability and cold weather flexibility to resist cracking.

Armaflex WB Finish is provided in handy plastic tubs, and brushes or rolls on easily. The water-based formulation
makes it fast-drying without solvent fumes. Clean up with soap and warm water.

Colors
Armaflex WB Finish is available in white. Where a custom pastel shade is desired, Armaflex WB Finish may be
tinted with selected pigment pastes recommended for shading or coloring latex paints at less than 4 ounces per
gallon. When Finish is used for outdoor application, tinting is not recommended.

Uses
Armaflex WB Finish adheres to clean Armaflex surfaces and dries to a pliant coating. Indoors, it provides a clean
white protective finish, which is impervious to moisture. Outdoors, its special properties make it exceptionally durable
and weather resistant to ultraviolet (UV) and ozone. Like typical paint coatings, Armaflex WB Finish requires routine
maintenance. Outdoor surfaces should be recoated every 2-4 years.

Properties
Color
Standard white
Net Weight
10.14 lbs. per gallon can
Composition
Pigmented acrylic latex
V.O.C. Less than 5 g/l (calculated)
Solids Content
Approximately 50% by weight
Viscosity
Heavy-bodied, easy brushing
Application
Brush or roller
Coverage
Up to 400 sq. ft. (37 sq.m.) per gallon per single brush coat, depending on temperature and location
Shelf Life
One year in original sealed container. Storage temperature 60° to 80°F (16° to 27°C). Keep from freezing.
Drying Time
Four hours minimum for application of second coat
Container Size
One-gallon or quart containers
Flammability
Not flammable; water-based
Surface-Burning Characteristics
Dry: ASTM E 84 Method
Applied on fiber-reinforced board

Flame-Spread Index 0
Smoke Developed Index 0



Application
Stir thoroughly and apply to clean, dry, oil-free surfaces only. For best results, apply at temperatures above 50°F
(10°C). Prior to applying Armaflex WB Finish, the Armaflex Insulation surface should be wiped with a damp cloth,
preferably dampened with a nonoily solvent such as alcohol to remove any traces of powdered lubricant, dirt and
oils.

Apply with brush or roller. A two-coat application is recommended. Allow first coat to dry before applying second
coat, waitng at least four hours prior to application of second coat. Armaflex WB Finish may be applied with a short-
nap paint roller. Coverage is approximately 400 sq. ft. (37 sq.m.) per gallon in single brush coat depending on
temperature and location. Armaflex WB Finish may also be applied over 520 or 520 BLV Adhesive joints after the
adhesive has been allowed to set for two hours.

In most cases, Armaflex WB Finish should not be used over conventional insulations or other building or structural
materials. A test coat applied to a small area will usually determine the compatibility of the material in question.

Do not thin the product.

To clean fresh Armaflex WB Finish from tools, use warm soapy water.

Drying
In storage areas where foodstuffs will pick up odors, remove food during application and allow drying of Armaflex
WB Finish. In cool, poorly ventilated areas, odors may persist for a period of time.

CAUTION—Use with ventilation; do not take internally; if swallowed, do not induce vomiting; call physician
immediately; avoid contact with eyes; in case of eye contact, flush with large amounts of water for fifteen minutes
and call a physician; close container after use; keep out of the reach of children.

Armacell provides this information as a technical service. To the extent the information is derived from sources other than Armacell,
Armacell is substantially, if not wholly, relying upon the other source(s) to provide accurate information. Information provided as a
result of Armacell's own technical analysis and testing is accurate to the extent of our knowledge and ability, as of date of printing,
using effective standardized methods and procedures. Each user of these products, or information, should perform their own tests
to determine the safety, fitness and suitability of the products, or combination of products, for any foreseeable purposes, applica-
tions and uses by the user and by any third party to which the user may convey the products. Since Armacell cannot control the
end use of this product, Armacell does not guarantee that the user will obtain the same results as published in this document. The
data and information are provided as a technical service and are subject to change without notice.



ARMACELL LLC
7600 Oakwood Street Extension
P. O. Box 1038 • Mebane, NC 27302

TEL. 919 304-3846 • FAX 919 304-3847
E-MAIL info.us@armacell.com
INTERNET www.armacell.com

For any updates on this document, please refer
to our website.

© 2007 Armacell LLC Printed in United States of America082 001 02 07 NA NA
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Venture Tape 1525CW COLD WEATHER FSK is a 5.0-mil (125µm) foil/scrim/kraft (FSK) lamination 
coated with Venture’s CW® cold weather solvent acrylic pressure sensitive adhesive.  Versatile FSK 
applies easily to both fibrous and sheet metal ducts and easily conforms to irregular surfaces.  Venture 
Tape 1525CW excels in demanding temperature and humidity applications and provides superior 
performance and durability over a wide range of environmental conditions.

Features & Benefits
• UL723 Listed
• Specifically designed for cold weather conditions 
• Tri-directionally reinforced 2 x 3 squares per inch 

fiberglass scrim, UL listed FSK lamination
• Also excels in high heat and humidity conditions
• High performance insulation tape is ideal for use 

as a vapor seal for reinforced fiberglass or 
mineral wool thermal insulation

• Venture CW® cold weather solvent acrylic 
adhesive performs well over a wide temperature 
range

• Hand tearable allows for easy installation
• In stock product available for immediate delivery

F  S  K       I  N  S  U  L  A  T  I  O  N       T  A  P  E

1525CW

Typical values are not intended to be used for specification development.  Technical data is believed 
to be true and accurate; Venture Tape recommends that the purchaser test for fitness of use in all 
applications.

Product Construction

Product Configurations
• Standard sizes: 3” x 50Y, 4” x 50Y, 5” x 50Y, 6” x 50Y
• Custom widths and lengths available, contact Venture Tape for specifications and requirements 

Foil/Scrim/Kraft (FSK)

Solvent Acrylic Pressure Sensitive Adhesive

43# (70 GSM) PE coated Kraft Liner

Test Test Method

Product Thickness (Total) 6.5 mils 243.8 µm PSTC-133
Thickness (Carrier) 5.0 mils 127.0 µm PSTC-133
Thickness (Adhesive) 1.5 mils 38.1 µm PSTC-133
Thickness (Liner) 3.1 mils 78.7 µm PSTC-133
Peel Adhesion 96 oz/in 26.7 N/25mm PSTC-101
Shear Strength >168 hours >168 hours PSTC-107
Tensile Strength 40 lb/in width 178 N/25mm width PSTC-131
Elongation 2 % 2 % PSTC-131
Minimum Application Temperature -35 °F -37 °C
Maximum Continuous Temperature 260 °F 127 °C
Maximum Intermittent Temperature 300 °F 149 °C

Typical Value
Typical Value 

(Metric)

USA
Venture Tape Corp.
30 Commerce Road
Rockland, MA  02370
781-331-5900
FAX 781-871-0065

Europe – BOMA 
BOMA s.r.l.
Via Aquileia 22/30
34070 Villesse (GO)
Italy
0481 96431 1
FAX 0481 91440

Australasia
Venture Tape Australasia, Pty., Ltd. 
90A Northgate Drive
Thomastown 3074 Victoria
Australia
(03) 9464 2089
FAX (03) 9464 7268

Contact Venture Tape today for a complete 
list of products or a free sample
Toll Free North America 800-343-1076
From United Kingdom 0-800-962-957
From Australia 1-800-122-797
www.venturetape.com
www.boma.it

Europe – Venture Tape
Venture Tape Europe Corp.
Units 5 – 6, Faraday Close,
Drayton Fields, Daventry,
Northamptonshire, England NN11 8RD
(0) 1327 876555
FAX (0) 1327 876444
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SUBMITTAL REVIEWED FOR GENERAL 
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COMPLIANCE WITH THE CONTRACT 
DOCUMENTS AS REQUIRED.
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     REVISE AND RESUBMIT 
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DATE___________________     BY__________________________  

X

1-6-14 Taine Mergenthaler



 

 

 

 

 

Corporate Headquarters 
5571 Peachtree Road 

Atlanta, Georgia 30341 

Phone: 770-452-8292 

Fax: 770-455-6209 

Raleigh, NC Office 
2000-A Ramblewood Drive 

Raleigh, North Carolina 27523 

Phone: 919-387-5788 

Fax: 919-387-6596 

Charlotte, NC Office 
14230 High Echelon Drive 

Matthews, N.C. 28105 

Phone: 704-321-0494 

Fax: 866-613-8755 

 Serving the Southeast since 1977  

Specializing In: 

 Testing, Adjusting and Balancing of Air and 

Hydronic Systems 

 Sound & Vibration Analysis 

NC National Guard Tactical Operations 
Morrisville, NC



  Serving the Southeast since 1977  

 

 

 

 

 
 

 

About Our Organization: 

 
Research Air Flo, Inc. is an independent test and balance firm certified in air and hydronics by the 

National Environmental Balancing Bureau (NEBB) and the Testing, Adjusting and Balancing Bureau 

(TABB). 

 

Research Air Flo, Inc was established in 1977 and has satisfactorily completed more than 22,000 projects 

of every scope and size. Our continued commitment to quality, integrity, and customer service has helped 

us to establish many longstanding relationships with owners, architects, engineers and contractors, some 

of which are referenced in this submittal. 

 

We presently employ: 36 full-time test and balance technicians, 4 NEBB Certified Professionals, 6 TABB 

certified Test & Balance Supervisors and 2 Sound and Vibration Supervisors. Our entire staff of 

professionals, engineers, and sales personnel has hands on test and balance experience to insure that your 

needs are met from pre-design and bid stage to delivery of certified reports.  

 

Our instrumentation is “state of the art” and, in many cases, can be interfaced with personal computers 

and printers for instantaneous hard copy test results. Our philosophy is to always employ the highest 

degree of accuracy, through the best technology available, at an affordable price. 

 

We operate 3 full service offices in Atlanta, GA, Raleigh, NC and Charlotte, NC.  Along with the full 

service offices, we also employ full-time personnel in Valdosta, GA and Jacksonville, NC.  This level of 

coverage enables Research Air Flo, Inc. to service the southeastern United States with quality and 

efficiency.  Additionally, Research Air Flo, Inc. has traveled the country on an occasional basis to meet 

specific needs and take advantage of opportunities as they present themselves. 

 

We employ the best training in the industry for our employees through the use of our in-house 

apprenticeship training programs, industry-related training seminars, NEBB sponsored seminars and the 

NEBB Home Study Course. These training programs enable our staff to stay on the cutting edge of 

technology. 

 

We are the specified test and balance firm by numerous engineers, hospitals, shopping malls and building 

owners. It is our desire to show you why we should become your test and balance company. 

 

 

 

 

Sincerely, 

Research Air Flo, Inc. 

 

 

 

 

  Serving the Southeast since 1977  

Corporate Headquarters 

5571 Peachtree Road 

Atlanta, Georgia 30341 

Phone: 770-452-8292 

Fax: 770-455-6209 

Charlotte, NC Office 

14230 High Echelon Drive 

Matthews, N.C. 28105 

Phone: 704-321-0494 

Fax: 866-613-8755 

Raleigh, NC Office 

2000-A Ramblewood Drive 

Raleigh, N.C. 27523 

Phone: 919-387-5788 

Fax: 919-387-6596 



Our Employees 
 

 

Professionals 
 

 
Joel T. Shannon, CEO, Production Manager: 

 NEBB Certified Professional 

 TABB Certified T&B Supervisor 

 TABB Certified Sound & Vibration Supervisor/Engineer 

 TABB Certified IAQ Technician 

 
Mr. Shannon has been with Research Air Flo, Inc. since 1988.  He has held the position of CEO since 

2012.  Mr. Shannon’s guidance and dedication continues to develop Research Air Flo into a regional 

leader as a test and balance contractor. 

 

Mr. Shannon is Technical Committee Chairman of the Mid-South Environmental Balancing Bureau, a 

chapter of the National Environmental Balancing Bureau.  His education includes courses at the 

American Technical Institute in Phoenix, AZ, training at the Trane Air Conditioning Clinic and study 

of HVAC, Electronics and Mathematics at Dekalb Technical College.  

 

Mr. Shannon has over 25 years of test and balance experience. 

 

 
Kevin J. Derrick, CFO, Sr. Project Manager, Safety Manager: 

 TABB Certified T&B Supervisor                      

 

Mr. Derrick has been with Research Air Flo, Inc. since 1993.  He was named CFO in 2012.  The high 

level of service provided by Research Air Flo is a testament to Mr. Derrick’s commitment to quality 

service and customer satisfaction. 

 

Mr. Derrick is responsible for the management of most large projects performed by Research Air Flo, 

Inc. His education includes training at the United States Navy School of Aviation Electronics, 

Memphis State University and Auburn University where he received a Bachelor of Science Degree in 

Agricultural Economics and a Master’s Degree in Agriculture.  

 

Mr. Derrick has over 22 years of test and balance experience. 

 

 

 

 

 

 

 

 

 



Professionals (Continued) 

 
  

Timothy Larson, Raleigh, NC Division Manager 
 NEBB Certified Professional 

 TABB Certified T&B Supervisor 

 TABB Certified IAQ Supervisor 

 

Mr. Larson has been with Research Air Flo, Inc. since 1998.  He is the North Carolina Division 

Manager and has managed the Raleigh, NC office since September, 2000.   

 

Mr. Larson served as President of the Georgia Chapter of NEBB from 1988 – 1993.  His education 

includes Supervisory Training from the Sheet Metal Air Conditioning Contractors Association  

 

Mr. Larson has over 35 years of test and balance experience.    

 

 
Michael Desimone, Charlotte, NC Division Manager 

 NEBB Certified Professional 

 TABB Certified T&B Supervisor & Technician 

 NEBB & TABB Certified Sound & Vibration Supervisor 

 

Mr. Desimone has been with Research Air Flo, Inc. since 1999.  He is the North Carolina Sr. Project 

Manager and has managed the Charlotte, NC office since July, 2008.   

 

Mr. Desimone’s education includes HVAC classes at Universal Technical Institute in Houston, TX,   

 

Mr. Desimone has over 20 years in the HVAC industry.    

 

 

Lawrence “Randy” Vann:  
 NEBB Certified Professional 

 TABB Certified T&B Supervisor & Technician 

 Supervisor of Form Development 

 Data Review & Report Certification 

 
Mr. Vann has been with Research Air Flo, Inc. since 1996.     

 

Mr. Vann’s education includes an HVAC diploma from Coosa Valley Technical Institute in Rome, 

GA. 

 

Mr. Vann also has received extensive technical training from the U.S. Navy. 

 

Mr. Vann has over 16 years of test and balance experience.    

 

 

 



 

 

 

 

Office Staff – Atlanta, GA (Headquarters) 
 

William Clunan, Engineering Manager  

 

Rob Hansen, Draftsman, Pre-Engineering 

 

Britt Stein, Sales / Estimating, Pre-Engineering 

 

John “Russ” Cooper, Reporting, Office Administration 

 

Dale Frazier, Pre-Engineering 

 

Lynn Shannon, Accounts Payable / Receivable 

 

Office Staff – Raleigh, NC 

 

Timothy Larson, Raleigh, NC Division Manager 

 

Russell Taylor, Estimating 

    

Ingrid Larson, Office Administration        

 

Office Staff – Charlotte, NC 

 

Michael Desimone, Charlotte, NC Division Manager 

 

Matthew Lee, Pre-Engineering, Reporting, Project Coordination 
  













FIELD TECHNICIANS 
 

 

CHARLES AGAN 
 

Charles has been working at Research Air Flo, Inc. since 2011 and has 1 year of test and balance experience. 

Referenced projects include Facebook, and Blue Cross Blue Shield of Mississippi Data Center. 

 

J.P. AYERS, NEBB Certified T&B Technician,TABB Supervisor 

 

J.P. has been working at Research Air Flo, Inc. since 2008 and has 1 year of prior test and balance experience. 

Referenced projects include Brinkhouse Bullit, Johnston Memorial Hospital and the UNC Physical Science 

Building. 

 

KEVIN BLANTON, NEBB Certified T&B Technician  

 

Kevin has been working at Research Air Flo, Inc. since 1998 and has 3 years of prior experience in the heating and 

air conditioning industry.  Referenced projects include Abraham Baldwin Agricultural College, Tifton Ga. and the 

Dooley County Jail. 

 

DANIEL BROWN 
 

Dan has been with Research Air Flo, Inc. since 2010. Referenced projects include Hilton Restaurant Kitchen 

Rebalance, Room at the Inn and BOA Aviation Hangar. 

 

BOBBY BUSSELL, NEBB Certified T&B Technician 

 

Bobby has been working at Research Air Flo, Inc. since 2010 and has 2 years of test and balance experience. 

Referenced projects include Winn Army Hospital Modular Transition Building, and Ga. Tech #103 Boggs - Dr. 

Vannberg 1st Floor Labs. 

 

CARLOS PERALTA CANTOS 
 

Carlos has been with Research Air Flo, Inc. since 2013. Referenced projects include Carolina Inn and Sharon 

Towers Dining Renovation 

 

DENNIS DART, NEBB Certified T&B Technician 

 

Dennis has been with Research Air Flo, Inc. since 2001 and has 19 years of prior test and balance experience. 

Referenced projects include Sphinx Laboratories, Carteret Hospital, NCSU Brickyard Chilled Water Loop, and Rex 

Hospital. 

 

LANDON DERRICK 

 

Landon has been with Research Air Flo, Inc. since 2011. Referenced projects include IDI FSA Build-Out, Brunner 

& America’s Best. 

 

BILLY HADLEY 

 

Billy has been with Research Air Flo, Inc. since 2008. Referenced projects include Ga. Tech Nanotechnology 

Research Center and 1075 Peachtree. 

 

DWIGHT HARDEN, NEBB Certified T&B Technician  

 

Dwight has been with Research Air Flo, Inc. since 2002 and has 2 years of prior test and balance experience. 

Referenced projects include The College Board and Peyton Forest Elementary School. 

 

KENNETH HEAD, NEBB Certified T&B Technician  

 

Kenneth has been with Research Air Flo, Inc. since 2010 and has 11 years of prior test and balance experience. 

Referenced projects include Modified Record Fire Range 65046, Battalion Headquarters Facility (Ft. Benning), and 

VMAC Modernize Patient Wards. 



FIELD TECHNICIANS (Continued) 
 

DREW HOFFMAN, NEBB Certified T&B Technician  

 

Drew has been with Research Air Flo, Inc. since 1999.  Drew has completed major projects such as 171 Peachtree St. 

(Wachovia), Centergy Building @ Technology Square, Galleria 600, the UPS E-commerce building and Devon 

Tower. 

 

ERIC MARKOWSKI, NEBB Certified T&B Technician  

 

Eric has been with Research Air Flo, Inc. since 2005 and has 11 years of prior test and balance experience.  

Referenced projects would include Nashville Symphony Hall and Midtown Plaza. 

 

STEVE MAZUROWSKI, NEBB Certified T&B Technician  

 

Steve has been with Research Air Flo, Inc. since 2006 and has 21 years of test and balance experience. Referenced 

projects include 4
th

 & 5
th

 Floors South Vertical Expansion at St. Joseph’s Hospital, Atlanta, Ga. 

 
DON McKITTRICK, NEBB Certified T&B Technician 

 

Don has been with Research Air Flo, Inc. since 1999 and has 13 years of prior test and balance experience. 

Referenced projects include Flexible Products Company, Five Points Plaza and the Center for Disease Control 

Building 5. 

 

RON MILLER 
 

Ron has been with Research Air Flo, Inc. since 2009 and has 20 prior years of experience in the HVAC industry. 

Referenced projects include NBSC, Columbia, SC, Community School of Davidson and Premier Corporate 

Headquarters. 

 

FLORIN MOLDOVAN 
 

Florin has been with Research Air Flo, Inc. since 2013. Referenced projects include SPX Headquarters and CTL 

Packaging. 

 

MICHAEL NEWMAN, NEBB Certified T&B Technician  

 

Mike has been with Research Air Flo, Inc. since 2008 and has 6 years of prior test and balance experience. 

Referenced projects include Barrow County Justice Facility and Shands Hospital Cancer Center. 

 

CODY NOLL  
 

Cody has been with Research Air Flo, Inc. since 2012. Referenced projects include Pharmavite, ADP and State 

Farm. 

 

DANIEL ORTIZ, NEBB Certified T&B Technician 

 

Daniel has been with Research Air Flo, Inc. since 2012 and has 25 years of test and balance experience. Referenced 

projects include Time Warner Cable – Phase 3, Greiner Bio-One and Cramerton High School. 

 

RODGER PAGE, NEBB Certified T&B Technician, TABB Certified T&B Technician 

 

Rodger has been with Research Air Flo, Inc. since 2008 and has 18 years of test and balance experience. Referenced 

projects include Benneker High School, Johnston Memorial Hospital. 

 

CLINT RAMLOW, NEBB Certified T&B Technician 

 

Clint has been with Research Air Flo, Inc. since 2009. Referenced projects include Shands Hospital Cancer Center 

and South Patient Tower and Clinical Services. Clint has successfully passed the NEBB exam and is completing 

additional requirements for certification. 

 



FIELD TECHNICIANS (Continued) 
 

WALTER “TONY” TRUMBULL II, NEBB & TABB Certified T&B Technician 

 

Walter has been with Research Air Flo, Inc. since 2008 and has 2 prior years of experience in the HVAC industry.  

Referenced projects include Speed Channel, Inc. and OrthoCarolina Expansion. 

 

THOMAS ROBERTSON 

 

Thomas has been with Research Air Flo, Inc. since 2009. Referenced projects include SOF Buildings and UNC 

Brinkhouse – Bullit HVAC Renovations. 

 

RICHIE ROBINSON, NEBB Certified T&B Technician  

 

Richie has been with Research Air Flo, Inc. since 2005. Referenced projects include One Symphony Center and 

CDC Building 18.  Richie has successfully completed the NEBB Home study course for technicians. 

 

ALEX SARANTOS 

 

Alex has been with Research Air Flo, Inc. since 2008. Referenced projects include SOF Buildings and Rex 

Diagnostics. 

 

CHRIS SHANNON 

 

Chris has been with Research Air Flo, Inc. since 2008. Referenced projects include Barrow County Justince Center 

and North Atlanta High School Renovations. 

 

ANTHONY SIATKOWSKI, NEBB Certified T&B Technician  

 

Andy has been with Research Air Flo, Inc. since 2001 and has 6 prior years of experience in the HVAC industry. 

Referenced projects include Visible Genetics, McMaster and Carr, and The Paradies Shops headquarters. Andy also 

is an Unrestricted Georgia State Warm Air Licensee. 

 

JUSTIN STEED, NEBB Certified T&B Technician 

 

Justin has been with Research Air Flo, Inc. since 2009. Referenced projects include Normandy Inn at Winshape 

Retreat and Brown Middle School. Justin has successfully passed the NEBB exam and is completing additional 

requirements for certification. 

 

CHRIS TAYLOR 

 

Chris has been with Research Air Flo, Inc. since 2012. Referenced projects include Durham Justice Center, ESP 

Electronics and Powerhouse at American Tobacco. 

 

JEREMY TAYLOR, NEBB Certified T&B Technician 

 

Jeremy has been with Research Air Flo, Inc. since 2007. Referenced projects include SOF Buildings and Duke 

Raleigh Hospital MOB 6. 

 

BILL TRUETT, NEBB Certified T&B Technician  

 

Bill has been with Research Air Flo, Inc. since 1999. Referenced projects include The Mall of Georgia base building 

in Buford, Ga., Solvay Pharmaceuticals, Home Depot Corporate Building D, CDC Building 18, One Symphony 

Center, and the Parsons Meadow Medical Office Building. 

 

KEITH VANN, NEBB Certified T&B Technician  

 

Keith has been with Research Air Flo, Inc. since 2005. Referenced projects include CDC Building 110 and 

Oncology Services Renovation. 

 

 

 



 

FIELD TECHNICIANS (Continued) 

 
WESLEY WEBB, NEBB Certified T&B Technician  

 

Wesley has been with Research Air Flo, Inc. since 2005. Referenced projects include the Woodruff Arts Center, 

Nashville Symphony Hall and South Dekalb Hospital at Hillandale. 

 

EDDIE WHITENER, NEBB Certified T&B Technician  

 

Eddie has been with Research Air Flo, Inc. since 2008. Referenced projects include Cascade Elementary School and 

America’s Mart: Gift Mart Expansion. 

 

TIM YEAGER, NEBB Certified T&B Technician  

 

Tim has been with Research Air Flo, Inc. since 2000 and has 8 prior years of test and balance experience. 

Referenced projects include The Atlanta Falcons Corporate Headquarters and Training Camp, Lanier Village 

Estates, IBM Global Services and Powertel Data Center.   



REFERENCED PROJECTS 

 
 

Military Installations 
PROJECT CONTACT 
   
Bachelor Enlisted Quarters Coy Rigney 
Camp Gieger, NC  
   
Operations Maintenance Facility                                                     Sam  Tanbouz 
MCAS Cherry Point, NC  
   
Joint Stars Maintenance Fuel Dock Hangar Ricky Maddox 
Warner Robins AFB, GA  
   
Building 645 Ricky Maddox 
Warner Robins AFB, GA  
  
 Building 200 Robert Bittner 
 MCAS Cherry Point, NC   
   
 Hobby Shop Doug Lawrence 
 Camp Lejeune, NC   
    
Child Development Center Doug Lawrence 
MCAS New River, NC   
    
Open Bay Barracks Coy Rigney 
Camp Gieger, NC   
    
Dining Hall Facilities, SATOC Eric Jones 
Ft. Jackson, SC   
    
Base-Wide Waste Treatment Facililty John McIntyre 
Camp Lejeune, NC   
    
Product Support Administration Facility Robert Bittner 
MCAS Cherry Point, NC   
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Specified tolerances:

Air Handling Units - / + Air Distribution - / +

Pumps - / + Water Distribution - / +

Research Air Flo, Inc.
Certification Number:

Expiration Date:

RESEARCH AIR FLO, INC.

Report Certification

Project: TB#:

10%

10% 10% 10% 10%

Report Certification Date:

10% 10% 10%

THE DATA PRESENTED IN THIS REPORT IS A RECORD OF SYSTEM MEASUREMENTS AND 
FINAL ADJUSTMENTS THAT HAVE BEEN OBTAINED IN ACCORDANCE WITH THE CURRENT 
EDITION OF THE NEBB PROCEDURAL STANDARDS FOR TESTING, ADJUSTING, AND 
BALANCING OF ENVIRONMENTAL SYSTEMS.
ANY VARIANCES FROM DESIGN QUANTITIES, WHICH EXCEED NEBB TOLERANCES, ARE 
NOTED IN THE TEST- ADJUST- BALANCE REPORT PROJECT SUMMARY.

Submitted and Certified by: Lawrence R. Vann
NEBB CERTIFIED PROFESSIONAL

Not valid without NEBB Professional's Signature above

2736

3/31/2014
Lawrence R. Vann
CERTIFICATION

2736
Exp. 3/31/2014

Page 2 

Instrument Type Manufacturer Model Number Serial Number Calibration 
Date

RESEARCH AIR FLO, INC.

Instrumentation Calibration

Project: TB#:

Hydro Data Multimeter Shortridge HDM-250 W97050 8/9/2012

Air Data Multimeter Shortridge ADM-860 M01862 1/18/2013

Tachometer Extech 461995 Q165720 2/27/2013

Temp./Humidity Meter Cooper SRH77A C286076 2/1/2013

Ultrasonic Flow Meter Controlotron 1010WDP1 U2202 N/C/R

Amp / Volt Meter Fluke 322 90590541 2/1/2013

N/C/R = No Calibration Required
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RESEARCH AIR FLO, INC.

Nomenclature

Project: TB#:

FPM = Feet Per Minute CHW = Chilled Water

Airflow Data Waterflow Data

CFM = Cubic Feet Per Minute GPM = Gallons Per Minute

RA = Return Air CW = Condenser Water

SA = Supply Air HW = Hot Water

EA = Exhaust Air
OA = Outside Air PW = Process Water

ESP = External Static Pressure (in.wc.) IN = Inches Of Water Column

Air Pressure Data Water Pressure Data

TSP = Total Static Pressure (in.wc.) FT = Feet Of Water Column

ΔP or DP = Differential Pressure PSI = Pounds Per Square Inch

SP = Static Pressure (in.wc.) IN HG = Inches Of Mercury

Temperature Data (ºF) Electrical Data

EAT DB = Entering Air Temp. Dry Bulb HP = Horsepower

OTA = Open To Atmosphere ΔP or DP = Differential Pressure

EAT WB = Entering Air Temp. Wet Bulb FLA = Full Load Amps

LAT DB = Leaving Air Temp. Dry Bulb KW = Kilowatts

EWT = Entering Water Temperature VFD = Variable Frequency Drive

LAT WB = Leaving Air Temp. Wet Bulb BHP = Brake Horsepower

ΔT or DT = Differential Temperature VSM = Variable Speed Motor

LWT = Leaving Water Temperature ECM = Electronically Commutated Motor

MSM = Multiple Speed Motor
VSC = Variable Speed Controller

SD = Slot Diffuser CSD = Continuous Slot Diffuser

Distribution Data Miscellaneous

CD = Ceiling Diffuser LT = Light Troffer

LFD = Laminar Flow Diffuser DD = Direct Drive

SG = Supply Grille ºF = Degrees Fahrenheit

RG = Return Grille

FG = Floor Grille HEPA = High Efficiency Particulate Air

ES = Exhaust Slot
EG = Exhaust Grille

Page 4 

DescriptionItem 
No. Device Page Number

RESEARCH AIR FLO, INC.

Project Summary

Project: TB#:

Page 5 

Remarks: Technician: Indicate the unit of measurement used beside the ΔP.

RESEARCH AIR FLO, INC.

Air Handling Unit Test Report

Project: TB#:

Test Date: Tested By:

Unit Number Manufacturer Model Number Serial Number Location Area Served

Airflow Data Motor / Fan Data Drive Data
Design Actual Design Actual Fan Sheave

C
FM

Outlet Total Average Amps Fan Bore
Unit Total Average Volts Motor Sheave

Return Motor RPM Motor Bore
OSA Fan RPM Belt Size
Relief Motor Manuf. Belt Quantity

Motor HP Center Distance
Miscellaneous Data Phase Turns Open**

VFD Setting (HZ.) Service Factor Inches Out
SP Setpoint Motor Frame Motor Mount 

Adjustment
Inches In

Technician - Indicate the actual location of each component on the sketch below. Service

** Applies to variable pitch sheaves
Static Pressure Profile Data Traverse Data ( Inside Dimensions )

Width
Height
Ø Dia.

Design FPM
S.P. (in.wc.)

Area (ft 2 )
Actual FPM

Design Actual
Kilowatts

Volts
F G H I J Amps

(in
.w

c.
)

A B C D E

El
ec

tr
ic

 H
ea

te
r D

at
a

External 
Static 

Design Actual Total         
Static 

Design Actual Phase

Leaving

Apparatus Coil Data Flow Control Device Data

A
ir 

ºF Entering

Points A and J are to be used for external, F and G for total static pressures.

db ºF wb ºF

C
oo

lin
g

Service Entering Air Leaving Air Water ºF Coil 
ΔP' Ent. Lvg.

Design
Type Size" Position ΔP

GPM
Manufacturer

db ºF wb ºF

db ºF wb ºF

H
ea

tin
g

Service Entering Air Leaving Air Water ºF
Actual

Design
Ent. Lvg. Type Size" Position ΔP

Coil 
ΔP' GPM

Manufacturer
db ºF wb ºF

Actual

O
SA

 

SU
PP

LY
 A

IR
 

MIXING 
BOX 

A B C D E F G H I J 

RETURN AIR 

Page 6 

Remarks:

RESEARCH AIR FLO, INC.

Traverse Test Report

Project: TB#:

Test Date: Tested By:

Unit Number Service
Inside Dimensions Inch Ø 

Dia.
Area 

(sq.ft.)
FPM CFM S.P. 

(in.wc.) Notes
Width (in.) Height (in.) Design Actual Design Actual

Page 7 
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* Flow Hood Measurements

Air Distribution Test Report

RESEARCH AIR FLO, INC.

Test Date: Tested By:

Project: TB#:

Design CFM Actual CFM

Area 
Served

Grille Code/ Size Free Design Data

Unit No. Service Dwg No.

Initial Data Final Data Note
Number Type Area FPM CFM FPM CFM FPM CFM

Remarks:

Page 8 

* Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

Air Distribution Test Report

Project: TB#:

Design CFM Actual CFM

Area 
Served

Grille Code/ Size Free Design CFM

Unit No. Service Supply Dwg No.

Initial Data Final Data Note
Number Type Area FPM CFM FPM CFM FPM CFM

Design CFM Actual CFM

Area 
Served

Grille Code/ Size Free Design CFM

Unit No. Service Return Dwg No.

Initial Data Final Data Note
Number Type Area FPM CFM FPM CFM FPM CFM

Remarks:

Page 9 

* Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

Fan Powered Terminal Unit Without Heat Test Report

Project: TB#:

Unique Ctrl ID / Add. Flow Correction Unit Number Unit Type Control Type Dwg. No. Served By Inlet Size 
"Ø

Design Fan Speed

Airside Information
Additional Data Note

Cooling CFM Fan
Max Min CFM System Static Pressure At Time Of Test (in.wc.)

Actual

Initial Final Note
Number Type Area FPM CFM FPM CFM

Grille Code/ Size Free Design
FPM CFM

Area 
Served

Remarks:

Page 10 

* Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

Fan Powered Terminal Unit With Electric Heat Test Report

Project: TB#:

Electrical Information
NoteClg Max Clg Min Fan Htr. Coil Entering Leaving

Unique Ctrl ID / Add. Flow Correction Unit Number Unit Type Control Type Dwg. No. Served By Inlet Size 
"Ø

Volts Ø KW Amps
CFM CFM CFM CFM Air DB ºF Air DB ºF

Design

ΔT

Airside Information

Actual

Fan Speed System Static Pressure At Time Of Test (in.wc.)

Initial Final Note
Number Type Area FPM CFM FPM CFM

Grille Code/ Size Free Design
FPM CFM

Area 
Served

Remarks:

Page 11 
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* Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

Fan Powered Terminal Unit With Hot Water Heat Test Report

Project: TB#:

Unique Ctrl ID / Add. Flow Correction Unit Number Unit Type Control Type Dwg. No. Served By Inlet Size 
"Ø

Airside Information Waterside Information Flow Control Device Data

Cooling CFM Fan 
CFM

Htr. Coil 
CFM

Design

Manuf.

Max Min Size Position ΔP Note
EAT 
DBºF

LAT 
DBºF

EWT 
ºF

LWT 
ºF

Coil 
ΔP' GPM

Fan Speed System Static Pressure At Time Of Test (in.wc.)

Actual

Initial Final Note
Number Type Area FPM CFM FPM CFM

Grille Code/ Size Free Design
FPM CFM

Area 
Served

Remarks:

Page 12 

* Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

VAV Terminal Unit With Electric Heat Test Report

Project: TB#:

Cooling CFM
Heating CFM Volts Ø KW

Unique Ctrl ID / Add. Flow Correction Unit Number Unit Type Control Type Dwg. No. Served By Inlet Size 
"Ø

Amps ΔT
Entering Leaving

Note:
Max Min Air ºF Air ºF

Design

System Static Pressure At Time Of Test (in.wc.)

Actual

Area 
Served

Grille Code/ Size Free Design Initial Final Note
Number Type Area FPM CFM FPM CFM FPM CFM

Remarks:

Page 13 

Remarks: * Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

VAV Terminal Unit With Hot Water Heat Test Report

Project: TB#:

Unique Ctrl ID / Add. Flow Correction Unit Number Unit Type Control Type Dwg. No. Served By Inlet Size 
"Ø

Clg Max Clg Min Heating EAT 
ºF

LAT 
ºF

Airside Information Waterside Information Flow Control Device Data

CFM CFM CFM Size Position ΔP Note:
EWT 

ºF
LWT 

ºF
Coil 
ΔP' GPM

Manuf.

Actual

Design

System Static Pressure At Time Of Test (in.wc.)

Initial Final Note
Number Type Area FPM CFM FPM CFM

Grille Code/ Size Free Design
FPM CFM

Area 
Served

Page 14 

* Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

VAV Terminal Unit Test Report

Project: TB#:

Unique Ctrl ID / Add. Flow Correction Unit Number Unit Type Control Type Dwg. No. Served By Inlet Size 
"Ø

Clg Max CFM Clg Min CFM Additional Data

Design System Static Pressure At Time Of Test (in.wc.)

Actual

Area 
Served

Grille Code/ Size Free Design Initial Final Note
CFM FPM CFMNumber Type Area FPM CFM FPM

Remarks:
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* Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

Electric Reheat Zone Test Report

Project: TB#:

Zone Number Location Dwg. No. Served By

Entering Leaving
ΔT Air ΔP 

(in.wc.) Note
Air ºF Air ºF

CFM Volts Ø Amps KW

Design

Actual

Area 
Served

Grille Code/ Size Free Design Initial Final Note
Number Type Area FPM CFM FPM CFM FPM CFM

Remarks:

Page 16 

Waterside Information

Manuf.

Remarks: * Flow Hood Measurements

RESEARCH AIR FLO, INC.

Test Date: Tested By:

Hot Water Reheat Zone Test Report

Project: TB#:

Zone Number Location Dwg. No. Served By

Airside Information Flow Control Device Data

CFM Air ΔP 
(in.wc.)

EAT 
ºF

LAT 
ºF

EWT 
ºF

LWT 
ºF Coil ΔP' GPM

Size Position ΔP Note

Actual

Design

Area 
Served

Grille Code/ Size Free Design Initial Final Note
Number Type Area FPM CFM FPM CFM FPM CFM

Page 17 

RESEARCH AIR FLO, INC.

Fan Test Report

Test Date: Tested By:

Project: TB#:

Service Service

Unit Data Notes Unit Data Notes

Fan Number Fan Number

Model Number Model Number
Manufacturer Manufacturer

Actual Notes

CFM (Unit Total) CFM (Unit Total)

Airflow Data Design Actual Notes Airflow Data Design

Pressure Data Design Actual Notes Pressure Data Design Actual Notes

CFM ( Connected Load) CFM ( Connected Load)

Suction (in.wc.) - Suction (in.wc.) -

Total SP (in.wc.) Total SP (in.wc.)

Motor / Fan Data Rated Actual Notes Motor / Fan Data Rated Actual Notes

Discharge (in.wc.) - Discharge (in.wc.) -

Amps Amps
Voltage Voltage

Motor Manufacturer Motor Manufacturer

Fan RPM Fan RPM
Motor RPM Motor RPM

Phase Phase
Motor HP Motor HP

VFD Setting (HZ.) VFD Setting (HZ.)
Service Factor Service Factor

Fan Bore Size Fan Bore Size

Drive Data Notes Drive Data Notes

Fan Sheave Size Fan Sheave Size

Motor Bore Size Motor Bore Size
Motor Sheave Size Motor Sheave Size

Number Of Belts Number Of Belts
Belt Size Belt Size

Remarks:

Center Distance Center Distance

Page 18 

RESEARCH AIR FLO, INC.

Electric Heater Test Report

Test Date: Tested By:

Project: TB#:

Air Temp. (ºF)
Notes

L1-L2 L1-L3 L2-L3 Avg. L1
KW Ø

Volts Amps
CFM

L2 L3 Avg. Ent. Lvg. ΔT

Design

Unit 
Number

Actual
- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Design
Actual

- -

Remarks:

Page 19 
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RESEARCH AIR FLO, INC.

Pump Test Report

Test Date: Tested By:

Project: TB#:

Service Service

Pu
m

p 
D

at
a

Notes

Pu
m

p 
D

at
a

Notes
Pump Number Pump Number

Model Number Model Number
Pump Manuf. Pump Manuf.

Impeller Size (In.) Impeller Size (In.)
Serial Number Serial Number

W
at

er
 D

at
a GPM Notes

W
at

er
 D

at
a

Final Final
Wide Open Wide Open

GPM Notes
Design Design

Pr
es

su
re

 D
at

a

 Psi.  Ft. Notes

Pr
es

su
re

 D
at

aNo Flow Suction -

 Psi.  Ft. Notes
Wide Open ΔP Wide Open ΔP

No Flow Discharge - No Flow Discharge -

No Flow Suction -

No Flow Head ΔP No Flow Head ΔP
Final Discharge - Final Discharge -

-

Final Head ΔP Final Head ΔP
Final Suction - Final Suction

ΔP Setpoint (Psi) ΔP Setpoint (Psi)
Pump Off  (Psi) Pump Off  (Psi)

Design Head ΔP - Design Head ΔP -

Rated Actual Notes
Motor RPM Motor RPM

Rated Actual Notes

M
ot

or
 / 

El
ec

tr
ic

al
 D

at
a

Amps
 Volts  Volts

Motor HP Motor HP

Amps
Corrected FLA Corrected FLA

Motor Manuf. Motor Manuf.
Phase Phase

Calculated BHP Calculated BHP
Service Factor Service Factor

Remarks:

VFD Setting (HZ.) VFD Setting (HZ.)

M
ot

or
 / 

El
ec

tr
ic

al
 D

at
a

Page 20 

RESEARCH AIR FLO, INC.

Apparatus Cooling Coil Test Report

Project: TB#:

Unit Number Unit Number

Test Date: Tested By:

Unit Data Note Unit Data Note

Service Service

Air Data Air Data

Design Actual Note Design Actual Note

Entering DB (ºF) Entering DB (ºF)

CFM CFM

Entering WB (ºF) Entering WB (ºF)

Leaving WB (ºF) Leaving WB (ºF)

Leaving DB (ºF) Leaving DB (ºF)

Water Data Water Data

Design Actual Note Design Actual Note

GPM GPM

Leaving Wtr.( ºF ) Leaving Wtr.( ºF )

Entering Wtr.( ºF ) Entering Wtr.( ºF )

Coil ΔP ( ft.wc. ) Coil ΔP ( ft.wc. )

Flow Control Device Data Note Flow Control Device Data Note

Type Type

Manufacturer Manufacturer

Position Position

Size ( in. ) Size ( in. )

Remarks: Technician - Indicate the unit of measurement in the (   ). Type=Venturi,Autoflow, Orifice, etc.

ΔP (        ) ΔP (        )

Page 21 

Test Date: Tested By:

Unit Data Note Unit Data Note

RESEARCH AIR FLO, INC.

Apparatus Heating Coil Test Report

Project: TB#:

Service Service

Unit Number Unit Number

Air Data Air Data

Design Actual Note Design Actual Note

Entering DB (ºF) Entering DB (ºF)

CFM CFM

-

Leaving DB (ºF) Leaving DB (ºF)

Entering WB (ºF) - - Entering WB (ºF) -

-Leaving WB (ºF) - - Leaving WB (ºF) -

Water Data Water Data

Design Actual Note Design Actual Note

Entering Wtr.( ºF ) Entering Wtr.( ºF )

GPM GPM

Coil ΔP ( ft.wc. ) Coil ΔP ( ft.wc. )

Leaving Wtr.( ºF ) Leaving Wtr.( ºF )

Flow Control Device Data Note Flow Control Device Data Note

Type Type

Manufacturer Manufacturer

Position Position

Size ( in. ) Size ( in. )

Remarks: Technician - Indicate the unit of measurement in the (   ). Type=Venturi,Autoflow, Orifice, etc.

ΔP (        ) ΔP (        )

Page 22 

Heat Exchanger Test Report

Project: TB#:

Test Date: Tested By:

Unit Data Note Unit Data Note

RESEARCH AIR FLO, INC.

Unit Number Unit Number

Chilled Water Data Chilled Water Data

Design Actual Note Design Actual Note

Entering Wtr.( ºF ) Entering Wtr.( ºF )

CFM CFM

Leaving Wtr.( ºF ) Leaving Wtr.( ºF )

Coil ΔP ( ft.wc. ) Coil ΔP ( ft.wc. )

Condenser Water Data Condenser Water Data

Design Actual Note Design Actual Note

Entering Wtr.( ºF ) Entering Wtr.( ºF )

GPM GPM

Coil ΔP ( ft.wc. ) Coil ΔP ( ft.wc. )

Leaving Wtr.( ºF ) Leaving Wtr.( ºF )

Flow Control Device Data Note Flow Control Device Data Note

Type Type

Manufacturer Manufacturer

Position Position

Size ( in. ) Size ( in. )

Remarks:

ΔP (        ) ΔP (        )

Page 23 

S
A
M

P
LE



Test Date: Tested By:

Unit Data Unit Data

RESEARCH AIR FLO, INC.

Chiller Test Report

Project: TB#:

Model Number Model Number
Serial Number Serial Number

Unit Number Unit Number

Manufacturer Manufacturer

Evaporator Data Evaporator Data

Design Actual Notes Design Actual Notes

Leaving Water (ºF) Leaving Water (ºF)

Entering Water (ºF) Entering Water (ºF)

Water Flow (GPM) Water Flow (GPM)
Water ΔP (ft.wc.) Water ΔP (ft.wc.)

Condenser Data Condenser Data

Design Actual Notes Design Actual Notes

Leaving. Water (ºF) Leaving. Water (ºF)

Entering Water (ºF) Entering Water (ºF)

Water Flow (GPM) Water Flow (GPM)
Water ΔP (ft.wc.) Water ΔP (ft.wc.)

Electrical Data Electrical Data

Design Actual Notes Design Actual Notes

Voltage T1-T3 Voltage T1-T3

Voltage T1-T2 Voltage T1-T2

Amperage T1-T2 Amperage T1-T2

Voltage T2-T3 Voltage T2-T3

Remarks:

Amperage T2-T3 Amperage T2-T3
Amperage T1-T3 Amperage T1-T3

Page 24 

RESEARCH AIR FLO, INC.

Cooling Tower Test Report

Project: TB#:

Test Date: Tested By:

Unit Data

Tower Number Manufacturer Model Number Serial Number Rated Capacity

M
ot

or
 / 

El
ec

tr
ic

al
 D

at
a

Cell 1 Cell 2 Cell 3
Design Actual Notes

Horsepower

Actual Notes Design Actual Notes Design

Voltage T1-T2
Voltage T1-T3
Voltage T2-T3

Amperage T1-T2
Amperage T1-T3
Amperage T2-T3

Motor RPM

Service Factor

A
ir 

/ W
at

er
 D

at
a Ambient Air DB (ºF)

VFD Setting (Hz.)

Entering Air WB (ºF) 
Leaving Air WB (ºF) 
Entering Water (ºF)  
Leaving Water (ºF) 
Water Flow (GPM)

D
riv

e 
/ F

an
 D

at
a

Fan RPM

Fan Sheave Size

Motor Sheave Size
Fan Bore Size

Belt Size / Quantity
Motor Bore Size

Gear Model
Gear Manufacturer

Remarks:

Gear Ratio
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To: Company:

Fax Number: Email Address:

RESEARCH AIR FLO, INC.

Punch List

Project: TB#:

From:

Item Device Description

Date

Discovered Corrected T&B 
Complete

                                          

Page 26 

RESEARCH AIR FLO, INC.

System Diagram

Project: TB#:

Location System

Floor Plan Mechanical Drawing Number Drawing By RCH
Page 27 

S
A
M

P
LE



HVAC: Computer Room Unit 
 

NC National Guard TAC OPS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KAD Construction, Inc. 
5132 Departure Dr. ∙ Raleigh, NC 27616 

Contact: Dan Hyatt 
Phone: (919) 790-2323 ∙ Fax: (919) 790-7077 

Email: DHyatt@kadconstruction.com 

mailto:DHyatt@kadconstruction.com


Project:    NC National Guard TAC OPS 

Date:   2/20/14 

Engineer:   Bass, Nixon, & Kennedy 
    6310 Chapel Hill Rd 
    Suite 250 
    Raleigh, NC 27607 

 
Contractor:  KAD Construction, Inc.  
    5132 Departure Dr.  
    Raleigh, NC 27616 
    Contact: Dan Hussey 
    Ph: (919) 790-2323 
    Fx: (919) 790-7077 
    DHyatt@kadconstruction.com 
 
Supplier:   Hockaday Mechanical Corporation 

Manufacturer:  Trane 

Specification:  Computer Room Air Conditioning Unit 
 

Submittal #:  1 

 

 

 
 

Signature:
Title:

Date:

KAD  Construction, Inc. 
Approved

Approved as noted
Revised & Resubmit

✔

Dan Hyatt
Owner
2/20/14

     APPROVED     
     APPROVED AS NOTED 
     REVISE AND RESUBMIT 
 
REVIEW OF THIS DOCUMENT HAS BEEN MADE ONLY FOR 
CONFORMANCE WITH THE DESIGN CONCEPT OF THE 
PROJECT AND APPROVAL OR APPROVAL AS NOTED SHALL 
NOT RELIEVE THE CONTRACTOR FROM RESPONSIBILITY 
FOR ANY ERRORS THEREIN OR FOR FURNISHING THE 
MATERIALS AND EQUIPMENT OF PROPER DIMENSION, 
SIZE, QUANTITY, QUALITY, AND ALL PERFORMANCE 
CHARACTERISTICS TO MEET THE REQUIREMENTS AND 
INTENT OF THE CONTRACT DOCUMENTS.  IT SHALL BE 
THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY 
ALL CLEARANCE AND MAKE ADJUSTMENTS IN HIS WORK 
WHERE CONFLICTS OR INCONSISTENCIES EXIST.  
 
          BASS, NIXON & KENNEDY, INC. 
 
DATE___________________     BY__________________________  

X

2-26-14 Taine Mergenthaler



HOCKADAY 

MECHANICAL CORPORATION 

 

 

 

 
3717 Auburn Church Road, Garner, NC  27529 

Telephone (919)773-2008, Fax (919)773-1337 

 

SUBMITTAL FOR APPROVAL 

 

 
PROJECT 

National Guard Tactical Operations 

Morrisville, NC 

 

ARCHITECT/ENGINEER 

Bass, Nixon, Kennedy 

Raleigh, NC 

 

CONTRACTOR 

KAD Construction 

Raleigh, NC 

 

ITEM SUBMITTED 

Computer room air conditing unit 

 

 

 

 

HOCKADAY MECHANICAL 
CORPORATION

___ REVIEWED
___ REVIEWED AS NOTED

SUBMITTAL REVIEWED FOR GENERAL 
COMPLIANCE WITH THE CONTRACT 
DOCUMENTS ONLY.  THE 
SUBCONTRACTOR OR SUPPLIER 
REMAINS RESPONSIBLE FOR FULL 
COMPLIANCE WITH THE CONTRACT 
DOCUMENTS AS REQUIRED.

   12/26/2013                                  JKH

x



  

 

Submittal 
 

 
Prepared For: 
Bass Nixon and Kennedy, Inc 

Date: December 18, 2013 
 
 

Sold To: 
Hockaday Mechanical 

Job Name: 
National Guard Morrisville Readiness Center 
  

 

 
Brady Trane is pleased to provide the enclosed submittal for your review and approval. 
 
Product Summary 

Qty Product 
1 Computer Room Air Conditioner 

 

 
NOTE: 

• 6 kW Heater Provided.  7.3 kW Not Available. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Adam Sippel / Pam Bradford 
Brady Trane 
401 Kitty Hawk Drive 
Morrisville, NC 27560-8271 
Phone: (919) 781-0458 
Fax: (919) 781-9198 
 
 
 
 
 
 
 

BNK NOTES: 
1.  Provide with plenum rated condensate pump as specified on permit 
drawings. 
2.  Coordinate electrical data for air handling unit, condensing unit, and 
condensate pump with E.C.



  

 

 
Tag Data – Computer Room Air Conditioner (Qty: 1) 

Item Tag Qty Description Model Number 

A1 AC/CU-1 1 Computer Room Air Conditioner DAPA-0334-A0---DRCU-0334-3LD 

 
Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 Mini Plus Air Cooled 3 Ton 460/3 phase Air Handler 
                     6 kW 460 volt Electric Reheat 
                     Thru the Door Disconnect 
                     5 lb/hr Steam Humidifier 
                     Merv 8 Filters 
                     Condensate Pump, External Mount and Field Power 460v 
                         Water Detection Module 
                     Smoke Detector 
                 Outdoor Remote Condensing Unit 3 Ton 460/3 phase 
                      Fusible Disconnect, 460v 
                      Hot Gas Bypass 
 
  
           
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 

 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
 
 

MINI PLUS CEILING SYSTEM GUIDE SPECIFICATIONS 
3 Ton 

 

Computer Room Air Conditioning Units 
Basis-of-Design Product:  Subject to compliance with requirements, provided product indicated 
on drawings or comparable product by one of the following: 

Data Aire, Inc. 
 
Description:  The environmental control, Computer Room Air Conditioning, units shall be 
provided with a high sensible cooling system, self-contained, and shall be capable of humidifying, 
dehumidifying, and filtering air. Units shall be factory assembled, piped, wired and factory run 
tested prior to shipment.  Provide quantities and configurations as shown on the project 
drawings. 
 
Safety Certification: Units shall be ETL or UL listed. 

 
Cabinet and Frame - The frame shall be constructed of 14 gauge welded tubular steel and 

be coated with a heavy corrosion inhibiting finish. The outer steel casing shall have removable 
panels for servicing. The panels shall be insulated with half inch (1/2") thick, neoprene. An 
integral return air filter box with duct connection shall be factory installed and contain 2-inch thick 
MERV 8 filters (based on ASHRAE Std. 52.2).  
 
Electrical - All electrical components including contactors, relays, control transformers, and 

capacitors shall be pre-wired. The control circuit voltage shall be 24 volts. A micro-switch shall 
disable the unit operation prior to condensation pan overflow should the drain line become 

plugged with debris. 
 
Air Cooled Split Systems (with outdoor condensing units) 
 
The refrigeration system shall be split type consisting of an evaporator section and a remote 
outdoor condensing unit. The evaporator and condensing unit shall be factory assembled and 
tested. Refrigeration piping and control wiring between the evaporator section and the 
condensing unit shall be field provided. 
 
The evaporator section shall be mounted in the ceiling space with ducted supply and return air as 
required on the project drawings. 
 
The evaporator section shall be a draw through type consisting of a double width, double inlet 
blower with belt drive and variable pitch sheave and self-aligning ball bearings rated for an 
average life of 100,000 hours. The evaporator coil shall be constructed with copper tubes and 



  

 

aluminum fins. A single refrigeration circuit shall contain an expansion valve with external 
equalization. The evaporator section shall have stainless steel drain pan. 
 
The condensing unit shall be constructed of aluminum and contain a scroll compressor with 
crankcase heater, filter drier, sight-glass and condenser coil. The coil shall be constructed with 
copper tubes and aluminum fins. The condenser fan motor shall be variable speed for head 
pressure control down to -20º F/6.7º C. The condenser motor shall be direct drive with propeller 
type fan. 

 
MINI dap™4  
The Mini-dap™4 offers the definite answer for precision environmental control with the fast and 

most advance controller with 50MHz, 32 bit microprocessor. The controller system shall be 

comprised of three components – a wall mount display module, a combination remote wall mount 

temperature and humidity sensor and a unit mounted control module.  The wall mount display 

module shall include a backlit liquid crystal display (LCD) with six keys (buttons) for easy 

programming.  All settings and alarm conditions shall be displayed on the display module in easy 

read verbiage.  The control module shall be mounted on the unit and connected to the display 

module via a special “telephone like” cable which is included with the system. A remote mounted 

temperature and humidity sensor is separate wall mounted device which is to be mounted at the 

client’s selected location in the controlled space.  The combination temperature and humidity 

sensor is connected to the control module via separate wiring which is also included with the 

system. 

 

The wall-mount display module will allow recall and display of the high and low temperature and 

high and low humidity for the last 24 hours; current percent of capacity and average percent of 

capacity for the last hour of operation for cool 1, cool 2, reheat, humidification, dehumidification, 

component runtimes for fan motor, cooling stages, reheat, humidification, dehumidification and 

chilled water valve. Programming will have multi-level password and accomplished entirely from 

the front of the wall mount display module. Programmable functions shall be entered on flash 

memory to ensure program retention should power fail. The historical database shall be 

maintained by rechargeable battery backup. Multiple messages shall be displayed by 

automatically scrolling from each message to the next. Alarm conditions shall be displayed by 

automatically scrolling from each message to the next. Alarm conditions, in addition to being 

displayed, shall enunciate an audible alarm. Programmable summary contacts shall be available 

for remote alarm monitoring. Additional test or service terminal shall not be required for any 

functions. The control shall include temperature anticipation, moisture level humidity control. 

 

An alarm condition shall continue to be displayed until the malfunction is corrected. Multiple 

alarms shall be displayed sequentially in order of occurrence and only those alarms, which have 

not been acknowledged, shall continue to sound an audible alarm. A user accessible diagnostic 

program shall aid in system component trouble shooting by displaying on the unit LCD screen the 

name of the controlled item, output number, terminal plug or pin number for each controlled item. 

 
Automatic Control Functions 

Humidity Anticipation  

Start Time Delay 

Energy Saver (Glycol Operation)* 

Dehumidification Lockout 

Sequential Load Activation 

Automatic or Manual Restart mode  

Compressor Short Cycle  

 

 



  

 

Condition and Data Routinely Displayed  

Unit Status  

Unit type 

Current Date and Time  

Unit ID /Zone ID* 

Humidity Setpoint 

Temperature Setpoint  

Current Temperature 

Current Relative Humidity 

Cooling stage 1, 2* 

Dehumidification  

Reheat 1 

Humidification 

Energy Saver On* 

Current Chilled Water Valve Position*  

Chilled Water Temperature* 

Discharge Temperature*  

 

Switching and Control Functions 

Fan, Cool 1, Cool 2*, Heat, Humidification, Dehumidification, CW Valve*  

 

Menu Selection Buttons and Switches  

Alarm/Silence Button 

System On/Off/ESC Button 

Select Up/Down Buttons 

Menu Button 

Enter Button 

 

Standard Alarms and Conditions 

High Humidity Warning  

Low Humidity Warning  

High Pressure Compressor  

Compressor Short Cycle  

Humidity Sensor Error 

 High Temperature Warning  

Low Temperature Warning  

Firestat Tripped  

Temperature Sensor Error  

Local Alarms  

Power Failure Restart  

Maintenance Required  

High Condensate Water Level  

Person to Contact on Alarm  

 

Optional Alarms**

Smoke Detector*  

Low Pressure Compressor 

Standby Pump On* 

No Water Flow* 

Dirty filter* 

Fan Motor Overload*  

Custom Message** 

Discharge Sensor Error*  

Chilled Water Sensor Error* 

Unit in standby** 

Humidifier inhibited* 

Reheat Inhibited* 

Reheat and Humidifier inhibited*

 

Historical Data 

High/Low Temperature Last 24 Hrs  

High/Low Humidity Last 24 Hrs  

Humidifier, and Chilled Water * 

Low Temperature Last 24 Hrs  

Alarm History (Last 100 Alarms)  

Percent of Cap. Utilized in the last hr  

High Humidity Last 24 Hours  

Hourly Average of Duty  

Equipment Runtimes for: Blower, Compressor 1, Compressor 2*, Reheat, Dehumidification, Energy Saver* 

 

Programmable Functions 

Temperature Setpoint  

Temperature Deadband 

System Start Delay 

Low Temperature Alarm Limit 

Humidity Deadband  

Humidity Setpoint 

High Humidity Alarm Limit 

Low Humidity Alarm Limit  

Define Password 

Reset Equipment Runtimes 

Audio Alarm Mode  

Compressor Short Cycle Alarm 

Humidity Anticipation 

Compressors(s) 

Calibrate Temperature Sensor  

Temperature Scale 

High Temperature Alarm Limit 

Water Valve Voltage Range* 

Firestat Temperature Alarm Limit  

Manual Diagnosis 

No water flow alarm action* 

Remote Alarm contacts 

Calibrate Discharge Air Sensor*  

Person to contact on Alarm 

Compressor Lead/Lag Sequence* 

Dehumidification Mode 

Power Problem or Restart Mode 

Scheduled Normal Maintenance  

Reheat mode 

Calibrate Humidity  

Humidifier  

Compressor Assists to Energy Saver* 

Network Protocol 

Low Discharge Temperature Alarm Limit* 

Calibrate Chilled Water Temp. Sensor*



 

401 Kitty Hawk Drive  Morrisville, NC  27560 

 

P:(800) 849-1915   

www.bradyservices.com 

 

 

* Some of the programmable selections, displays or alarms may require additional components or sensors  

 

** Note: Two optional alarms are available on DX system and three optional alarms on Chilled water system. 

In most cases, optional alarm requires optional sensor or detector. 

 

In addition, the Mini dap4 control panel shall support the following network protocols for 

integration with a Building Management System (BMS) for Computer Room Air 

Conditioning (CRAC system monitoring and control: Modbus RTU, Modbus TCP/IP, 

SNMPv1/v2, BACnet IP or BACnet MS/TP and LonTalks. Unit(s) shall be furnished with 

an optional interface card to communicate directly with the Building Automation System 

(BAS) through a RS-485, Ethernet or LonTalks port. All alarms, set points, and operating 

parameters that are accessible from the unit mounted control panel shall also be made 

available through the BAS. 

 
Options 
 
Steam Generator Humidifier - An electric steam generator humidifier with disposable 
cylinder and self-regulating auto flush shall be provided. The humidifier capacity shall be 
5 lbs/hour.  

 
Disconnect Switch - Provide units with disconnect switch. The disconnect switch with 
1/4 turn latch shall be factory installed and wired. The switch must be in the "OFF" 
position to remove panel and access electrical compartment. 
 
Separate Power Source - Indoor split systems shall be provided with separate power 
feeds. A power connection shall be provided for both the evaporator section and/or 
condenser/condensing unit.  
  
Hot Gas Bypass - Provide hot gas bypass. Hot gas bypass control on the refrigerant 
circuit shall maintain minimum suction pressure during low load conditions.  

 
Condensate Pump - Provide a condensate pump for field installation. A separate power 
source shall be required. Pump body shall be placed within the unit coil pan. Pump shall 
have a maximum of 8 feet head.  
 
Extended Compressor Warranty - Compressors shall an additional two (2) or four (4) 
year compressor warranty to supplement standard three-year warranty. 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
 
 

 
 
 
 

 

 



 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
 

 
 
 
 
 
 
 
 
 
 
 



 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 

 



 

 
 

Product Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 

 



 

 
 

Accessory Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
Control Model Number: Mini dap4   
 
 

 
 
 
 
 
 



 

 
 

Accessory Data – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 
Condensate Pump Mounting 
 

 
 
 



 

 
 

Wiring Diagram – Computer Room Air Conditioner 

Item: A1  Qty: 1    Tag:  AC/CU-1 
 

 
 



 

 
 

 



HVAC: Roof Top Unit 
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Prepared For: 
Engineer: Bass, Nixon & Kennedy 

Date: December 27, 2013 
 
 

Sold To: 
Hockaday Mechanical 
 

Job Name: 
National Guard Morrisville Readiness Center 
 
  

 

 
Trane U.S. Inc. is pleased to provide the enclosed submittal for your review and approval. 
 
Product Summary 

Qty Product 
1 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
 

 
 
 
NOTE:   

• Existing Roof Curb Dimensions to be Field Verified by Contractor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Adam Sippel / Pam Bradford 
Trane 
401 Kitty Hawk Drive 
Morrisville, NC 27560-8271 
Phone: (919) 781-0458 
Fax: (919) 781-9195 

The attached information describes the equipment we propose to 
furnish for this project, and is submitted for your approval. 

 
 

Submittal 

V:\2013 Submittals\National Guard Morrisville Readiness Center Subm.doc 

BNK NOTES: 
1.  Provide with smoke detector in return air opening as specified on permit drawings.
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Tag Data - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A (Qty: 1) 
Item Tag(s) Qty Description Model Number 

A1 RTU-1 1 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 4WCC3036-4000 

 
Product Data - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 

Item: A1  Qty: 1  Tag(s): RTU-1 
 Refrigerant 410A convertible heat pump 13 SEER 
 3 Tons, 13 SEER 
 460/3/60 
 8.0kw 480/3 (Fld) 
 Single power entry kit (Fld) 
 1-2" Filter frame (Fld) 
 Hinged Filter Access Door (Fld) 
 0 - 100% Mod. economizer w/Bar. relief (Fld) 
 Economizer relay kit (Fld) 
 Prog, 7 Day, 3Htg/2 Clg (Fld) 
 

 

 

Performance Data – Packaged Heat Pump Rooftop –R410A 

Tags RTU-1 

Cooling Airflow (cfm) 1200 

External Static Pressure  .50 

Heating Capacity (Btuh) 33,200 

Emergency Heat (kW) 8.0 

Clg net total capacity (Btuh) 35,000 

Clg net sensible capacity (Btuh) 25,900 

Cooling EDB (F) 80.00 

Cooling EWB (F) 67.00 

Design clg outdoor DB (F) 95.00 

SEER @ AHRI (btuh/watt) 13.0 

MCA with Single Point Power 21.0 

MOCP with Single Point Power 25.0 

Voltage 460/3/60 

Net Weight (lbs) 372.0 
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Mechanical Specifications - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 
 
4WCC3 General 
The units shall be horizontal airflow as shipped and convertible to downflow. All units shall be factory assembled, piped, internally 
wired and fully charged with refrigerant.  Units shall be UL listed and carry a UL label.  All units shall be factory run tested to check 
cooling operation , fan and blower rotation and control or TXV sequence.  Units shall be designed to operate at ambient temperatures 
between 115° F and 55° F in cooling as manufactured.  Cooling performance shall be rated in accordance with AHRI standards. 
 
4WCC3 Compressor 
The compressor shall be hermetically sealed, high efficiency Climatuff compressors.  Internal over current and over temperature 
protection, internal pressure relief shall be standard.  Crankcase heaters shall be standard on all models. 
 
4WCC3 Refrigeration System 
All units shall have TXV in cooling and TXV in heating.  Service pressure tap ports, and a refrigerant line filter dryer shall be standard.  
 
4WCC3 Indoor Coil 
Coils shall be internally finned or smooth bore 3/8" copper tubes mechanically bonded to configured aluminum plate fin as standard.  
Evaporator coil leak and pressure tested to 200 psig; condenser coil tested to 450 psig. 
 
4WCC3 Condenser Coil 
The Spine Fin condenser coil shall be continuously wrapped, corrosion resistant all aluminum with minimum brazed joints.  This coil 
is 3/8" O.D. seamless aluminum tubing glued to a continuous aluminum fin.  Coils are lab tested to withstand 2000.0 lb of pressure 
per square inch.  The outdoor coil provides low airflow resistance and efficient heat transfer.  The coil is protected on all four sides by 
louvered panels. 
 
4WCC3 Indoor Air Fan 

Direct-drive, forward-curved, centrifugal wheel in a Composite Vortica Blower housing. Motor shall have thermal 
overload protection. Permanently lubricated motor bearings. Motor/blower assembly isolated from unit with rubber mounts. 
 
4WCC3 Condenser Fan 

Direct-drive, draw thru propeller type.  Weather-proofed permanent split capacitor fan motor shall have built-in thermal overload and 
permanently lubricated motor bearings. 
 
4WCC3 System Controls 

System controls included condenser fan, evaporator fan and compressor contactors. 
 
4WCC3 Unit Casing 
All components shall be mounted in a weather-resistant steel cabinet with an enamel finish.  Access panels shall be provided for unit 
controls and indoor coil and fans.  Indoor air section compartment shall be completely insulated with fireproof, permanent, odorless 
glass fiber material.  Knockouts shall be provided for utility and control connections.  Drain connections shall be provided to 
accommodate indoor water runoff. 
 
Programmable Electronic Night Setback Thermostat 
Programmable electronic thermostat shall provide heating setback and cooling setup with 7-day, programming capability.  1H/1C or 
2H/2C models available. 
 
Single Source Power Entry 
This accessory when used with electric heat accessory shall allow single source power connection to unit and heater combination.  
Single source power entry kits shall have specific matching heaters(s). Kit shall include high voltage 
terminal blocks, fuse blocks and fuses, cut-to-length interconnecting wiring, and junction box (if required) to provide power sources 
with fuse protection as required for both the unit and accessory heater.  Kit components shall install within the unit cabinet in the 
heater access section.  Single source branch power circuit shall be protected and wired in accordance with local codes.    
 
Fully Modulating Economizer 

This accessory shall be field installed and be composed of the following items:  0 - 100% fresh air damper, damper drive motor and 
fixed dry bulb enthalpy control.  Solid state enthalpy or differential enthalpy control is option. Economizer operations shall be 
controlled by the preset position of the enthalpy.  A barometric relief damper shall be standard with the economizer and provide a 
pressure operated damper that shall be gravity closing and prohibit entrance of outside air on equipment off cycle.  Economizer 
requires BAYRLAY004A relay kit to interface the economizer to the heat pump. 
 
Electric Heaters 
Each heater assembly shall include power supply fusing if over 48 amps, automatic resetting limit switches and heat limiter for 
thermal protection.  Heaters shall be provided with polarized plugs for quick connection to unit low voltage wiring.  Electric heat 
modules shall be UL listed. 
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Unit Dimensions - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 

 

18 11/16"1"

35 9/16"

CONDENSATE DRAIN FOR

<0.75~ln>> FEMALE NPT

11/16" 3/4"

SECTION  Y-Y

TYPICAL (8) SIDES OF

DOWNFLOW DUCT OPENINGS

9/16"

POWER ENTRY 7/8" DIA. HOLE 1 3/8" DIA. KNOCKOUT

1 5/8" DIA. KNOCKOUT

5 1/16"

3 3/8"

14 3/16"

4 5/8"

8 7/8"
11 3/8"

24V ENTRY

2 5/16"

POWER ENTRY 7/8" DIA. KNOCKOUT

1 3/8" DIA. KNOCKOUT 1 5/8" DIA. KNOCKOUT

SINGLE POINT ENTRY 1 3/8" DIA. KNOCKOUT

1 5/8" DIA. KNOCKOUT 2 7/16" DIA. KNOCKOUT

11/16"

SECTION  X-X

TYPICAL (8) SIDES OF

SIDEFLOW DUCT OPENINGS

6 15/16"

15 11/16"

20 7/8"

7 3/16"15 11/16"

XX

11 11/16"

3 5/16"

48 13/16"

7/16"

41 5/16"

7"

3 3/16"

12"

YY

6 5/8"

16"

16"3 3/16"

FAN GRILLE

UNIT - TOP VIEW UNIT - BOTTOM PENETRATION VIEW

UNIT - BACK AND PENETRATION VIEW

UNIT - RIGHT SIDE VIEWUNIT - LEFT SIDE VIEW

SUPPLY RETURN

SUPPLY RETURN
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Unit Dimensions - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 

 

4WCC3036A4
460/3/60
8.7
15.0
15.0
11/13
75

1
3
5.13
35.0

1
.20
1
0.6
1.3

1
.50
1075
1
1.46
3.12

R-410A
7.25

BAYHTRV408
480
3
8.0
27,300
1
8.0
N/A
13.0
15.0

BAYSPEK061
21.0
25.0

REFRIGERANT

Type:
Factory Charge 
Circuit #1:

1. Single Circuit Power fuses are supplied if required for unit and / or heater.

2. Wiring requirements if unit and electric heaters are operated from a single circuit

    using a single power entry kit.

SINGLE CIRCUIT POWER AMPACITY AND OVER CURRENT PROTECTION

UNIT ONLY

1.  Rated in accordance with A.H.R.I. Standard 210/240.

2.  Rated in accordance with D.O.E. test procedure.

3.  Rated in accordance with A.H.R.I. Standard 270.

ELECTRIC HEATER ACCESSORY ONLY

4.  Any power supply and circuits must be wired and protected in accordance with local electrical codes.

5.  The MCA values listed are for electric heater only.

6.  The MCA values listed are for electric heater only.

7.  Field wire must be rated at least 75 C.

8.  The HACR circuit breaker is for U.S.A. installations only.

9.  For Canada installations reference only.

Model:
Voltage:
Phase:
Heater Capacity (Kw):
Heater (Btu):
# of Stages:
Stage # 1:
Stage # 2:
MCA:
MBS:

NOTES:

OUTDOOR MOTOR

Number:
Horsepower:
Phase
Full Load Amps:
Locked Rotor Amps:

HEATER

POWER CONNECTION

Model:
Voltage Range:
Min. Circuit Ampacity:
Max. Circuit Breaker: 
Prot. Rtg. Recmd:
EER/SEER
Noise Rating # :

INDOOR MOTOR

Number:
Horsepower:
Motor Speed (RPM):
Phase
Full Load Amps:
Locked Rotor Amps:

Single Power Entry Kit

Minimum Circuit Ampacity

Maximum Over-Current Device

ELECTRICAL / GENERAL DATA

COMPRESSOR

Number:
Phase:
Rated Load Amps:
Locked Rotor Amps:
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Weight, Clearance & Rigging Diagram - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 

 

468.0 lb 372.0 lb 218.0 lb 154.0 lb 84.0 lb 134.0 lb 94.0 lb 60.0 lb 20" 25"

B

A

W4

W1

W3

W2

W5

CENTER OF GRAVITY

W6

RECOMMENDED SERVICE CLEARANCECLEARANCE TO COMBUSTIBLE MATERIAL

RIGHT SIDE

FRONT SIDE

TOP

SHIPPING 

BOTTOM

BACK SIDE

LEFT SIDE

UNIT WEIGHT

NET

FRONT SIDE

RIGHT SIDE

CORNER WEIGHT

W2W1

LEFT SIDE

BACK SIDE

UNIT

W3

WITH O.A. DAMPER/ECON.

W5W4 W6

CENTER OF GRAVITY

WITH 2 POS. DAMPER

A B

36"

12"

6"

6"

1"

0

42"

24"

36"

12"

42"

30"

LIFTING LUG KITS

FOUR REUSABLE LUGS IN EACH KIT ALLOW UNITS TO BE EASILY LIFTED TO ROOFTOP INSTALLATIONS. 

THESE LUGS SNAP (NO SCREWS REQUIRED) INTO SLOTS IN THE UNIT DRIP LIP CHANNEL.
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Accessory - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 

 

4 5/8"

6"

1 3/8"

THERMOSTAT - TCONT800A/802A/803A
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Accessory - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 

 

ECONOMIZER

RAIN HOOD

20 1/8"

DOWN FLOW ECONOMIZER RAIN HOOD
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Accessory - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 
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Field Wiring - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 
Item: A1   Qty: 1   Tag(s): RTU-1 

 

G

35A(RD) R

41A(BR) W1

44A(YL) Y

47A(BK) G

36B(BL) B

Y W R 1 2

NOTE 7

UNIT LOW VOLTAGE AREA

FIELD
PROVIDED

JUMPER

NOTE 6

TYPICAL THERMOSTAT

1PH
POWER

3PH
POWER
HEATER

3 PH
POWER
UNIT

1 PH
POWER

GROUND

WIRE

ELECTRIC
HEATER
CONTROL
BOX

PACKAGED COOLING/ELECTRIC HEAT UNIT

3

2

1

3

2

1
UNIT HEATER AREAUNIT CONTROL BOX

POLARIZED

  PLUG

GROUND

WIRE

3 PH POWER

I PH

POWER

UNIT LOW 

VOLTAGE AREA

UNIT
FUSES

HEATER
FUSES

ELECTRIC

HEATER
CONTROL

 BOX

FACTORY PROVIDED

FIELD CONNECTED

WIRES

UNIT CONTROL

   BOX

TO COMPR.

CONTACTOR

SINGLE POWER

 ENTRY

FIG. 4

35A(RD) R

41C(BR) W2

44A(YL) Y

47A(BK) G

36B(BL) B

TYPICAL 2-STAGE

THERMOSTAT

FIELD
INSTALLED

JUMPER

Y1

UNIT LOW

VOLTAGE AREA

44D(PR)

47E(BK)

44E(YL)

36E(BL)

TO ECONOMIZER

FACTORY PROVIDED
FIELD INSTALLED

   WIRES

G Y2 W2 RC RH

W2

35A(RD) R

41A(BR) W1

44A(YL) Y

47A(BK) G

36B(BL) B

TYPICAL THERMOSTAT

FIELD

INSTALLED

JUMPER

UNIT LOW
VOLTAGE AREA

TYPICAL THERMOSTAT

FIELD
INSTALLED
JUMPER

Y1

G Y W RC RH

G

NOTE 1,8

Y2

NOTES:

1. FUSED DISCONNECT SIZE, POWER WIRING AND GROUNDING

   OF EQUIPMENT MUST COMPLY WITH CODES.

2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT AND

   HEATER NAMEPLATE.

3. LOW VOLTAGE WIRING TO BE 18 AWG MINIMUM CONDUCTOR.

4. SEE HEATER NAMEPLATE FOR CURRENT RATING OF HEATER USED.

5. SEE UNIT AND HEATER DIAGRAM FOR ELECTRICAL CONNECTION

   DETAILS.

6. JUMPER MUST BE CONNECTED BETWEEN 1 AND 2

   FOR FAN TO OPERATE IN HEATING.

7. SOME THERMOSTATS PROVIDE THE 'G' SIGNAL IN

   THE COOLING MODE ONLY. TO PROVIDE THE 'G' SIGNAL IN

   THE HEATING MODE AN ACCESSORY RELAY IS REQUIRED. SEE

   FIG.3 FOR PROPER CONNECTIONS.

8. FOR COOLING ONLY OMIT THE ELECTRIC HEATER, ASSOCIATED

   POWER WIRES, AND THE 'W' SIGNAL THERMOSTAT WIRE.

W1 RC RH

41C(BR) W2

   AUTO CHANGEOVER

THERMOSTAT CONNECTIONS

COMMON

FAN

COMPRESSOR

1ST STAGE ELECTRIC HEAT

2ND STAGE ELECTRIC HEAT

24 VOLTS

(NOT APPLICABLE TO THE TCM-F MODELS)

UNIT LOW

VOLTAGE
AREA

41C(BR) W2

41A(BR) W1

TWO STAGE ELECTRIC

HEAT CONNECTIONS

41C(BR) W2

FIG. 1   SINGLE POWER ENTRY
         ACCESSORY CONNECTIONS

FIG.3 

FIG.2   ECONOMIZER ACCESSORY

           CONNECTIONS

UNIT HEATER AREA

   SPE
ACCESSORY

  KIT

41A(BR) W1

W1

9. FIG. 4 DEMONSTRATES CONNECTION OF THE TWO STAGE

   ELECTRIC HEAT THERMOSTAT ACCESSORY ONLY. FOR FURTHER

   UNIT CONNECTION DETAILS REFER TO THE OTHER FIGURES.

10. THE 41A(BR) WIRE IS FIRST STAGE ELECTRIC HEAT.

    IF THE ELECTRIC HEATER ACCESSORY HAS TWO HEATING

    STAGES THE 41C(BR) WIRE IS SECOND STAGE ELECTRIC HEAT.

BAY24X042

NOTE 10

INTER-COMPONTENT WIRING

24V.       FACTORY

LINE V.    WIRING

24V.       FIELD

LINE V.    WIRING

ABBR

WH

PR

YL

WIRE COLOR DESIGNATION

BROWN

BLUE

GREEN

ORANGE

GR

OR

BR

BL RD

COLOR

BLACK

ABBR

BK

YELLOW

RED

WHITE

COLOR

PURPLE
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Field Installed Options - Part/Order Number Summary 

This is a report to help you locate field installed options that arrive at the jobsite.  This report provides part or order 
numbers for each field installed option, and references it to a specific product tag.  It is NOT intended as a bill of 
material for the job. 

 
Product Family - 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 

Item Tag(s) Qty Description Model Number 

A1 RTU-1 1 1.5-5 Ton Pkgd. Heat Pump Rooftop R-410A 4WCC3036-4000 

 

Field Installed Option Description Part/Ordering Number 

Prog, 7 Day, 3Htg/2 Clg TCONT802AS32DA 

8.0kw 480/3 BAYHTRV408E 

0 - 100% Mod. economizer w/Bar. relief BAYECON101A 

Economizer relay kit BAYRLAY004A 

Single power entry kit BAYSPEK061E 

1-2" Filter frame BAYFLTR101C 

Hinged Filter Access Door BAYACCDOR1A 

Adapter Curb  KCC-127501 
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KAD Construction, Inc. 
5132 Departure Dr. ∙ Raleigh, NC 27616 

Contact: Dan Hyatt 
Phone: (919) 790-2323 ∙ Fax: (919) 790-7077 

Email: DHyatt@kadconstruction.com 

mailto:DHyatt@kadconstruction.com


Project:    NC National Guard TAC OPS 

Date:   2/20/14 

Engineer:   Bass, Nixon, & Kennedy 
    6310 Chapel Hill Rd 
    Suite 250 
    Raleigh, NC 27607 

 
Contractor:  KAD Construction, Inc.  
    5132 Departure Dr.  
    Raleigh, NC 27616 
    Contact: Dan Hussey 
    Ph: (919) 790-2323 
    Fx: (919) 790-7077 
    DHyatt@kadconstruction.com 
 
Supplier:   Hockaday Mechanical Corporation 

Manufacturer:  Titus, Pottorff 

Specification:  Air Distribution 
 

Submittal #:  1 

 

 

 
 

Signature:
Title:

Date:

KAD  Construction, Inc. 
Approved

Approved as noted
Revised & Resubmit

✔

Dan Hyatt
Owner
2/20/14

     APPROVED     
     APPROVED AS NOTED 
     REVISE AND RESUBMIT 
 
REVIEW OF THIS DOCUMENT HAS BEEN MADE ONLY FOR 
CONFORMANCE WITH THE DESIGN CONCEPT OF THE 
PROJECT AND APPROVAL OR APPROVAL AS NOTED SHALL 
NOT RELIEVE THE CONTRACTOR FROM RESPONSIBILITY 
FOR ANY ERRORS THEREIN OR FOR FURNISHING THE 
MATERIALS AND EQUIPMENT OF PROPER DIMENSION, 
SIZE, QUANTITY, QUALITY, AND ALL PERFORMANCE 
CHARACTERISTICS TO MEET THE REQUIREMENTS AND 
INTENT OF THE CONTRACT DOCUMENTS.  IT SHALL BE 
THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY 
ALL CLEARANCE AND MAKE ADJUSTMENTS IN HIS WORK 
WHERE CONFLICTS OR INCONSISTENCIES EXIST.  
 
          BASS, NIXON & KENNEDY, INC. 
 
DATE___________________     BY__________________________  

X

2-26-14 Taine Mergenthaler
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AIR DISTRIBUTION SUBMITTAL 

 
(5) Pieces of Air Distribution as Manufactured by Titus 

 

Mark Qty. Model Frame Neck Size 
(WxH) 

Overall Size 
(W x H) Service Mount Notes 

A 2 PAR 3 14”Ø 24”x24” Return Lay-In 1 
B 3 300RS 1 10”x10” 12”x12” Supply Lay-In 1 

 
Notes: 

1. White Finish 

-- 



Ceiling Module Size

Nominal 
Duct Size D
D minus 1/8"

Ceiling Module minus 1/4"

3"

PAR • Return

Perforated Ceiling Diffusers 
Steel • Flush Face

D-PAR-1.0 5-10-06

Border Type 3 (Lay-In when D=Module size -2)

2 1/8"

Ceiling Module Size
Ceiling Module Minus 1/4"

D minus 1/8"

Nominal Duct Size D

Border Type 3 (Lay-In for other duct sizes shown)

Border Type 1 (Surface Mount)

Nominal Face Size
Nominal Face Size plus 1"

minus 1"

1/4"

1" Border

Border Type 2 (Snap-In)

Ceiling Module Size
minus 1/16"

Border Type 4 (Spline) Border Type 4SL (Spline Side Lock)

Note: 4SL can be installed after ceiling tiles are in place.
minus 1/16"

Ceiling Module Size
minus 1/16"

Ceiling Module Size



D-PAR-3.0 5-10-06

Standard Finish: #26 White
General Description

Model PAR flush face perforated 
ceiling diffusers are designed for 
use as returns to match the Model 
PAS supply diffusers.

Can be mounted in a plenum or 
connected to a return duct.

Optional damper is easily 
adjusted by dropping the 
perforated face (see page 2).

Perforated face has 3/16” 
diameter holes on ¼” staggered 
centers.

Material is heavy gauge steel.

This submittal is meant to demonstrate general dimensions of this product. The drawings are not meant to detail every aspect of the product. Drawings are not to scale. Titus 
reserves the right to make changes without written notice.

All rights reserved. No part of this work may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or by any information storage retrieval system without permission in writing from Air Distribution Technologies

®
605 Shiloh Road • Plano, Texas 75074• 972-212-4800



Louvered Supply Grilles and Registers • Steel
Models: 300RL • Double Deflection • Long Front Blades • 3/4” Blade Spacing 

300RS • Double Deflection • Short Front Blades • 3/4” Blade Spacing

Accessories (Optional) Check      if provided

IS • Insect Screen (1/16” square mesh –
galvanized steel)

DS • Debris Screen (1/4” square mesh –
galvanized steel)

Other

Neck mounted opposed blade damper
(galvanized steel)

D - 3/4"

Nominal Duct Size D "

D + 1 3/4"

Opposed Blade

9/16"

Damper

Optional

Damper
For Optional
Slot Operator
Screwdriver

1 1/4"

D - 1/2"

3/4"

To Overall Depth.

When Damper Is
Full Open, Add 3/8"

1 3/4"

Note:

1/4"

3"

Submittal G-300R 2-28-13

General Description
• Available with front louvers vertical or
horizontal.
• Optional opposed blade damper has screw-
driver adjustment accessible through face of
register.

• Front and rear louvers are individually
adjustable.
• Insect and debris screens are not available
when dampers are fitted.

• Material is steel.
• #8 x 11/4” lg. Phillip’s flat head sheet metal
screws (painted).
• All dimensions are ± 1/16”.

Optional finish

Standard Finish: #26 White

G-6.0-S

Border Type 1 • Surface Mount

Available Sizes (D” x D”)
Border Type 1 is available in sizes 6” x 4” through 48” x 48” in 2” increments in one piece construction. Odd and fractional sizes are available at
additional cost. Sizes larger than 48” x 48” are shipped in multiple sections with joining strips for field assembly.

Note: Wall or duct opening should be duct size ± 1/8”. All dimensions are in inches.

Mounting Frames

5/16

1 1/2

Duct + 2 3/8

Duct + 1 7/8

Duct + 1/16

1/4
1/4

Duct + 2 3/8

Duct + 1 7/8

1 1/2

5/16
1/4

Duct + 1/16

1/4

Duct Size 

1 1/4

Duct Size - 3/4

Duct

1/4

Available with Border Type 1 only.  Single deflection blades shown for clarity.
For actual blade configuration see above.  Type C fastening not available with
damper.

Type A • External Screw Type C • Concealed Screw PF • Steel Plaster Frame PFA • Aluminum Plaster Frame

Note: Wall opening should be listed duct size + 1/8” to listed duct size + 1/4”.
Plaster frame may be surface mounted or recess mounted.

Fastenings

Surface Mounted Example Recessed Mounted Example

EQT • Earthquake tabs

All rights reserved. No part of this work may be reproduced or transmitted in any form or any means, electronic or mechanical, including photocopying and recording, or by any information storage retrieval system without permission in writing from Air Distribution Technologies.

Note: This submittal is meant to demonstrate general dimensions of this product. The drawings on this submittal are not meant to detail
every aspect of the product with exactness. Drawings are not to scale. TITUS reserves the right to make changes without written notice.
605 Shiloh Road • Plano, Texas 75074 • 972-212-4800

®

 



butterfly style blade

 model CFD-15
3 hour — ceiling radiation damper

Equipment Schedule

Sleeve Options

Style: S

Length: 8"

Setback: 3"

Accessories: 165F Fuse Link, Volume Control, 

CRB-24, Ceramic Insulation (As 

Req'd)

Dimensions: Net OD

Transition: Top: 6" Round with 2" deep collar

Qty W x H  D Tag
Qty Model Pos Loc Volts Amps VA

Actuator

10 x 10 3

Project:

Addendum #:

Location:

Submitted By:

Architect:

Engineer:

Contractor:

Date: December 30, 2013

,   Page 1 of 1

National Guard

Note: Unless otherwise indicated, dimensions shown are in INCHES.Submitted By:  Faulkner/Haynes



Ratings
UL 555C Fire Resistance Rating: 3 hour (horizontal, for use in 1, 2 or

3 hour rated assemblies)

Listings
UL 555C listing: R14603

CSFM listing: 3226-0368:104

Warnock Hersey listing #: WHI-495-PSH-0177, -0178

Meets NFPA Standards: 90A and 101

Meets Building Code Standards: IBC, NBC, NFPA, SBC and UBC

model CFD-15
3 hour — ceiling radiation damper

butterfly style blade
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Application
The CFD-15 ceiling radiation damper employs butterfly style
blades for point-of-origin control of radiant heat in HVAC
systems.  The CFD-15 is installed horizontally in the ceiling
membrane of floor-ceiling or roof-ceiling assemblies with fire
resistance ratings up to and including 3 hours.

Standard Construction
Frame: 22 gauge (0.85) galvanized steel.

Blades: 22 gauge (0.85) galvanized steel – butterfly. Insulated
with ceramic refractory material for dampers larger than 114
in.2 (735 cm2).

Fire Closure Device: Fusible link.

Fire Closure Temperature: 165°F (75°C).

Minimum Size: 4"  6" (102  152)

Maximum Size: 24"  24" (610  610)

Options
R Factory installed sleeve.

R Transitions (sleeve required):
R Round   R Oval   
R Top   R Bottom     Side:  R W  R H  R P R Q
Collar depth: R 2" (51) Std. R 4" (102)

R Plaster Ground   R 5/8" (16) deep  5/8" (16) wide Std.
R 11/4" (32) deep  11/4" (32) wide  
R 2" (51) deep  5/8" (16) wide R 4" (102) deep  5/8" (16) wide

R Flanged:  R 3/4" (19) Std. R 1" (25)

R Alternate blade protection — drywall for dampers larger than 114
in.2 (735 cm2).

R Alternate 212°F (100°C) fire closure temperature.

R VC —  volume control device, factory mounted.

R Thermal blanket for steel backed diffuser:
CRB-24 (Ceramic refractory blanket).

R WHI installation angle set:
2 angles 1"  1/2"  28" long (25  13  711)  20 ga. (1.0)

2 angles 1"  1/2"  3" long (25  13  76)  20 ga. (1.0)

2" (51)

Std.

5/8" (16)

Std.

W* H*

3" (70)
Std.

W+ H+

L
(see table)

Sleeve
(optional)

Sleeve Type R 
(optional)

Round duct transition on top.

Model CFD-15
(standard)

*Damper dimensions furnished
approximately 1/4" (6) under net O.D.

L

I S T I N G

S

E R V I C

E

ST

ATE OF CALIFORNIA

S
TATE FIR E M ARSHALL

POTTORFF® 5101 Blue Mound Road, Fort Worth, Texas 76106 www.pottorff.com

Information is subject to change without notice or obligation. NOTE: Dimensions in parentheses ( ) are millimeters.

Sleeve Table

Damper Height Sleeve Length 'L'

H ≤ 10" (254) 8" (203)

10" (254) < H ≤ 14" (356) 10" (254)

14" (356) < H ≤ 18" (457) 12" (305)

18" (457) < H ≤ 22" (559) 14" (356)

H > 22" (559) 15" (381)

CFD-15 with optional VC

H

2" (51)

Std.

1-1/2" (38)
5/8" (16)

Std.

3" (70)
Std.

2" (51)
Std.

D – 1/8" (3)

W+ H+

L
      (see table)

+Damper dimensions furnished
approximately net O.D.



round butterfly style blade

 model CFD-15R
3 hour — ceiling radiation damper

Equipment Schedule

Sleeve Options

Style: S

Length: 10"

Setback: 3"

Accessories: 165F Fuse Link, Volume Control, 

CRB-24, Ceramic Insulation (As 

Req'd)

Dimensions: Net OD

Transition Plate: Bottom:

Qty W x H  D Tag
Qty Model Pos Loc Volts Amps VA

Actuator

14 2

Project:

Addendum #:

Location:

Submitted By:

Architect:

Engineer:

Contractor:

Date: December 30, 2013

,   Page 1 of 1

National Guard

Note: Unless otherwise indicated, dimensions shown are in INCHES.Submitted By:  Faulkner/Haynes



Ratings
UL 555C Fire Resistance Rating: 3 hour (horizontal, for use in 1, 2 or

3 hour rated assemblies)

Listings
UL 555C listing: R14603

CSFM listing: 3226-0368:104

Warnock Hersey listing #: WHI-495-PSH-0177, -0178

Meets NFPA Standards: 90A and 101

Meets Building Code Standards: IBC, NBC, NFPA, SBC and UBC

model CFD-15R
3 hour — ceiling radiation damper

round butterfly style blade
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Application
The CFD-15R ceiling radiation damper employs butterfly style
blades for point-of-origin control of radiant heat in HVAC
systems.  The CFD-15R is installed horizontally in the ceiling
membrane of floor-ceiling or roof-ceiling assemblies with fire
resistance ratings up to and including 3 hours.

Standard Construction
Frame: 24 gauge (0.7) galvanized steel.

Blades: 22 gauge (0.85) galvanized steel – round butterfly.
Insulated with ceramic refractory material for dampers larger
than 114 in.2 (735 cm2).

Fire Closure Device: Fusible link.

Fire Closure Temperature: 165°F (75°C).

Minimum Size: 4" Ø (102 Ø)

Maximum Size: 24" Ø (610 Ø)

Options
R Factory installed sleeve.

R Alternate blade protection — drywall for dampers larger than 114
in.2 (735 cm2).

R Alternate 212°F (100°C) fire closure temperature.

R VC —  volume control device, factory mounted.

R Thermal blanket for steel backed diffuser:
CRB-24 (Ceramic refractory blanket).

R WHI installation angle set:
2 angles 1"  1/2"  28" long (25  13  711)  20 ga. (1.0)

2 angles 1"  1/2"  3" long (25  13  76)  20 ga. (1.0)

R Square/Rectangular Transition Plate
(Maximum 24"  24" [610  610] )

2-7/16" (62)
Std.

5/8" (16)
Std.

D*

D*

3" (76)
Std.

L    
(see table)

Sleeve (optional)

Model CFD-15R
(standard)

L

I S T I N G

S

E R V I C

E
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ATE OF CALIFORNIA

S
TATE FIR E M ARSHALL

POTTORFF® 5101 Blue Mound Road, Fort Worth, Texas 76106 www.pottorff.com

Information is subject to change without notice or obligation. NOTE: Dimensions in parentheses ( ) are millimeters.

D*

2-7/16" (51)
Std.

1-1/2" (38)
1" (25)
Std.

D*

3" (76)
Std.

1-1/2" (38)

CFD-15R with optional VC

CFD-15R with optional sleeve and VC

Sleeve Table

Damper Diameter Sleeve Length 'L'

D ≤ 10" (254) 8" (203)

10" (254) < D ≤ 14" (356) 10" (254)

D > 14" (356) 12" (305)

*Damper dimensions furnished
approximately net O.D.

D*

W* ≥ D H* ≥ D

5/8" (16)
Std.

Transition Plate (optional)



Warranties 
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Contact: Dan Hyatt 
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