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Preface and General Precautions

This chapter gives information about important safety precautions for the use of this product. Failure to obey
these precautions can cause serious injury or death, or damage to the product or related devices and systems.
Yaskawa must not be held responsible for any injury or equipment damage as a result of the failure to observe
these precautions and instructions.

€ Definitions

These instructions contain the information necessary to use the product correctly. Read and understand the safety
information and precautions before you start to use the product.

B Product Description

The HV600 bypass provides a way to bypass the drive and allow the motor to operate directly from the AC line
at full speed. It incorporates an AC drive and a two or three-contactor bypass arrangement in a single UL listed
enclosure. The two electrically-interlocked IEC-rated contactors isolate the drive from the load when operating
in Bypass Mode.

Control logic provides industry standard Hand/Off/Auto functions, BAS Interlock, and safety circuit interlocks
in both Drive and Bypass operating modes.

Bypass components include: a fused 120 Vac control circuit transformer, an input disconnect, motor overload,
DC link choke, EMC filter, and an HOA keypad with LCD display.

The HV600 drive, a component of the bypass package, is a pulse width modulated drive for three-phase AC
induction motors. This type of drive is also known as an adjustable frequency drive, variable frequency drive,
AC Drive, AFD, ASD, VFD, and inverter.

The drive is a variable torque AC drive, designed specifically for HVAC applications in building automation,
including fans, blowers and pumps.

The bypass has embedded communications for the popular building automation protocols, BACnet and
Modbus®.

The LCD keypad is equipped with Hand/Off/Auto functions. Optional DriveWizard software allows upload/
download, as well as graphing and monitoring of drive parameters from a PC for ease of drive management.

Built-in PI control eliminates the need for closed loop output signals from a building automation system. It
includes feedback display, inverse, square root and differential control functions, and maintains setpoint for
closed loop control of fans and pumps for pressure, flow, or temperature regulation. There is also an additional
independent PI control for external devices.

B Glossary
Phrase Definition
Bypass YASKAWA AC Drive Bypass HV600
Drive YASKAWA AC Drive HV600
EDM External Device Monitor
MFAI Multi-Function Analog Input
MFAO Multi-Function Analog Output
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Phrase Definition
MFDI Multi-Function Digital Input
MFDO Multi-Function Digital Output
SIL Safety Integrity Level
V/f V/f Control

B About Registered Trademarks

* APOGEE FLN is a registered trademark of Siemens Building Technologies, Inc.

* APOGEE Anywhere is a trademark of Siemens Building Technologies, Inc.

* BACnet is a trademark of the American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(ASHRAE).

» EtherNet/IP is a registered trademark of Open DeviceNet Vendor Association, Inc. (ODVA).

* LonWorks and LonTalk are registered trademarks of Echelon Corporation.

* Metasys N2 is a trademark of Johnson Controls, Inc.

* Modbus is a registered trademark of Schneider Electric SA.

PROFINET is a registered trademark of PROFIBUS International.

Other company names and product names in this document are trademarks or registered trademarks of the
respective companies.

€ Using the Product Safely
B Explanation of Signal Words

A WARNING | Read and understand this manual before you install, operate, or do maintenance on the drive. Install the drive as
specified by this manual and local codes. The symbols in this section identify safety messages in this manual. If you do not obey
these safety messages, the hazards can cause serious injury, death, or damage to the products and related equipment and
systems.

These identifier words categorize and emphasize important safety precautions in these instructions.

This signal word identifies a hazard that will cause serious injury or death if you do not prevent it.
A WARNING | This signal word identifies a hazard that can cause death or serious injuries if you do not prevent it.
A CAUTION [dentifies a hazardous situation, which, if not avoided, can cause minor or moderate injury.

NOTICE This signal word identifies a property damage message that is not related to personal injury.

B General Safety

General Precautions

* Some figures in the instructions include options and bypasses without covers or safety shields to more clearly show the inside of the bypass. Replace covers and shields before
operation. Use options and bypasses only as specified by the instructions.

* The figures in this manual are examples only. All figures do not apply to all products included in this manual.
* Yaskawa can change the products, specifications, and content of the instructions without notice to make the product and/or the instructions better.

» If you damage or lose these instructions, contact a Yaskawa representative or the nearest Yaskawa sales office on the rear cover of the manual, and tell them the document number to
order new copies.

A\ DANGER WlY7I; ignore the safety messages in this manual. If you ignore the safety messages in this manual, it will cause
serious injury or death. The manufacturer is not responsible for injuries or damage to equipment.

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal
capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage
decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure
that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

AWARNING | Arc Flash Hazard. Obey local codes and Arc Flash safety requirements contained in the Standard for Electrical
Safety in the Workplace NFPA 70E (2009 Edition or later) and the Workplace Electrical Safety, Canadian Standards Association
(CSA) Z2462-12. Obey safe work procedures and use applicable personal protective equipment (PPE). If you do not obey these
requirements and procedures, it can cause serious injury or death.
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AAWARNING | Crush Hazard. Test the system to make sure that the bypass operates safely after you wire the bypass and set
parameters. If you do not test the system, it can cause damage to equipment or serious injury or death.

A WARNING | Sudden Movement Hazard. Before you do a test run, make sure that the setting values for virtual input and output
function parameters are correct. Virtual input and output functions can have different default settings and operation than wired input
and output functions. Incorrect function settings can cause serious injury or death.

A WARNING Sudden Movement Hazard. Remove all personnel and objects from the area around the bypass, motor, and
machine and attach covers, couplings, shaft keys, and machine loads before you energize the bypass. If personnel are too close or
if there are missing parts, it can cause serious injury or death.

A WARNING | FElectrical Shock Hazard. Do not modify the bypass body, drive body, bypass circuitry, or drive circuitry.
Modifications to bypass and drive body and circuitry can cause serious injury or death, will cause damage to the bypass and drive,
and will void the warranty. Yaskawa is not responsible for modifications of the product made by the user.

A WARNING | Electrical Shock Hazard. Only let approved personnel install, wire, maintain, examine, replace parts, and repair
the bypass. If personnel are not approved, it can cause serious injury or death.

A WARNING | Electrical Shock Hazard. Do not remove covers or touch circuit boards while the bypass is energized. If you touch
the internal components of an energized bypass, it can cause serious injury or death.

AWARNING | FElectrical Shock Hazard. After the bypass blows a fuse or trips a GFCI, do not immediately energize the bypass or
operate peripheral devices. Wait for the time specified on the warning label at a minimum and make sure that all indicators are OFF.
Then check the wiring and peripheral device ratings to find the cause of the problem. If you do not know the cause of the problem,
contact Yaskawa before you energize the bypass or peripheral devices. If you do not fix the problem before you operate the bypass
or peripheral devices, it can cause serious injury or death.

A WARNING Damage to Equipment. Do not apply incorrect voltage to the main circuit of the bypass. Operate the bypass in the
specified range of the input voltage on the nameplate. Voltages that are higher than the permitted nameplate tolerance can cause
damage to the bypass.

AAWARNING | Fire Hazard. Install sufficient branch circuit short circuit protection as specified by applicable codes and this
manual. The bypass is suitable for circuits that supply not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (208/
240 V), 480 Vac maximum (480 V). Incorrect branch circuit short circuit protection can cause serious injury or death.

A\ CAUTION Crush Hazard. Tighten terminal cover screws and hold the case safely when you move the bypass. If the bypass
or covers fall, it can cause moderate injury.

NOTICE Use an inverter-duty motor with reinforced insulation and windings applicable for use with an AC drive. If the motor
does not have the correct insulation, it can cause a short circuit or ground fault from insulation deterioration.

NOTICE Damage to Equipment. When you touch the bypass, drive, and circuit boards, make sure that you observe correct
electrostatic discharge (ESD) procedures. If you do not follow procedures, it can cause ESD damage to the drive and bypass
circuitry.

NOTICE Damage to Equipment. Do not do a withstand voltage test or use a megohmmeter or megger insulation tester on
the bypass. These tests can cause damage to the bypass.

NOTICE Do not operate a bypass or connected equipment that has damaged or missing parts. You can cause damage to
the bypass and connected equipment.

NOTICE Do not use steam or other disinfectants to fumigate wood for packaging the bypass. Use alternative methods, for
example heat treatment, before you package the components. Gas from wood packaging fumigated with halogen disinfectants, for
example fluorine, chlorine, bromine, iodine or DOP gas (phthalic acid ester), can cause damage to the bypass.

B Warning Labels

The drive warning label is in the location shown in Figure i.1. Use the drive as specified by this information.
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/\ WARNING
Risk of electric shock. Hot surfaces.
Read manual before installing. Wait 5 minutes for Top and side surfaces
capacitor discharge after removing power and opening may become hot. Do not
the manual switch between the drive and motor. touch.

/\ AVERTISSEMENT

A Risque de choc électrigue. Surfaces chaudes.
Lire le manuel avant |'installation. Attendre 5 Dessus et cotés du boitier
minutes aprés avoir coupé |'alimentation et déconnécte ﬁeuvent devenir chauds.
la protection entre le driver et le moteur, pour e pas toucher.
permettre la décharge des condensateurs.

Figure i.1 Drive Warning Label Content and Location
The bypass warning labels are in the locations shown in Figure i.2. Use the bypass as specified by this information.

N
C A WARNING
Risk of electric shock.

r

After d ing power, supply, wait a minimum of
5 minutes (300 ds) for capaciter discharge, prier to
entering enclesure. Check the drive for dangerous
\_ li 2 rvicing er repair weorlk. )

Q A WARNING
Risk of electric shock.

Equipment may be powered by multiple sources.
Follow requirements in NFPA 70E for safe work practices
and appropriate PPE.
Failure to comply can result in death or injury.

Figure i.2 Bypass Warning Labels and Locations

B Cybersecurity

This product is designed to connect and communicate information and data through a network interface. It is the sole
responsibility of the customer to provide and continuously guarantee a secure connection between the product and the
customer's network or if applicable, any other network. The customer must establish and maintain the appropriate
measures (such as, but not limited to, the installation of firewalls, the application of authentication measures, the
encryption of data, the installation of antivirus programs, etc.) to protect the product, the network, its system and the
interface against all types of security breaches, unauthorized access, interference, intrusion, leakage and/or theft of
data or information. Yaskawa and its affiliates are not responsible for damages and/or losses related to such security
breaches, any unauthorized access, interference, intrusion, leakage and/or theft of data or information.
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B Warranty Information

Exclusion of Liability

* This product is not designed and manufactured for use in life-support machines or systems.

* Contact a Yaskawa representative or your Yaskawa sales representative if you are considering the application of this
product for special purposes, such as machines or systems used for passenger cars, medicine, airplanes and
aerospace, nuclear power, electric power, or undersea relaying.

A\ WARNING Injury to Personnel. When you use this product in applications where its failure could cause the loss of human life,
a serious accident, or physical injury, you must install applicable safety devices. If you do not correctly install safety devices, it can

cause serious injury or death.
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1 Receiving

1 Receiving

This chapter gives information about the different drive models and features, and how to examine the drive when you
receive it.

€ Section Safety

A\ DANGER WIY7; ignore the safety messages in this manual. If you ignore the safety messages in this manual, it will cause
serious injury or death. The manufacturer is not responsible for injuries or damage to equipment.

€ Catalog Code and Nameplate Check

Please examine these items after you received the bypass:

» Examine the bypass and drive for damage or missing parts. Immediately contact the shipping company if there is
damage. The Yaskawa warranty does not cover damage from shipping.

* Examine the model number on the bypass nameplate to make sure that you received the correct model.

* If you received a product different than what you ordered or your product has a defect, contact Yaskawa or your
nearest sales representative.

B Enclosed Bypass Nameplate

( N\
A.C. INELT
Veolt 20 Hz: s0/€C
Phase: Amps: 11.1 A
SCCR: 100 kA rms sym., 208
V omax.
A.C. OUTPL
Volts: 0-208 Hz: (-€0 B
Phase: 3 Amps: 10.€
)esignater  Pating Type
F1,F2 1.3A, €00V FND-P C
F5,F4,Fa 12A, €00V FLOR
serial No.:LW3333230330552 D
Model No.: HERINDUICPM
Type: HVEOU RYPASS E
W.D.: DS.HEZ1NOTCEM F
Inst. Manual: TOEPYAIHEROS
TOEFYATHER 04
IETINE T vaskawa
; (. J
U — T \ /
A - Input specifications D - Serial number
B - Output specifications E - Bypass model number
C - Replacement fuse specifications F - Schematic document number

Figure 1.1 Enclosed Bypass Nameplate Location Example
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1 Receiving

B Drive Nameplate

(cc_: HVB0U4005CFA REV: A)
MooeL : CIPR-HV60U4005CFAA-AAAAHA

Uin AC3PH 380-480V | AC3PH 460-480V

DC 513-745V DC 621-745V

INPUT | | AC3PH 4.1A AC3PH 3.8A
DC5.0A DC4.6A

F 50/60Hz

U AC3PH 0-460V_| AC3PH 0-480V
Pmot 1.5kW 3HP

| AC3PH 4.8A AC3PH 4.8A
F 0-400Hz

O/N' :6W9999-9-999 MASS :7.0kg o]
SN : 1W9999999999999 PRG :090XX ~meammanr
FRONT  :IP20/TYPE1

BACKSIDE : IP55/TYPE12 ENCLOSURE
MAX SURROUNDING AIR TEMPERATURE . 40°C

OUTPUT

o >

m m O®I

YASKAWA ELECTRIC CORPORATION  ASSEMBLED N USA
\ 2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan )

o

A - Weight G - Product number
B - Drive software version H - Serial number
C - The address of the head office of Yaskawa I - Output specifications

Electric Corporation J - Input specifications
D - Accreditation standards K - Catalog code

E - Ambient Temperature Setting
F - Protection design

Figure 1.2 Drive Nameplate Location

B How to Read Enclosed Bypass Catalog Codes

Use the information in Figure 1.3 and Table 1.1 to read the bypass catalog codes.

H6B 1 D 004 P mrce T woLzk S %
| || | \ \
1 2 3 4 5 6 7
Figure 1.3 Enclosed Bypass Catalog Code

Table 1.1 Enclosed Bypass Catalog Code Details

No.

Description

Product series

Enclosure type

¢ 1:IP20/UL Type 1 Enclosed
* 2:1P55/UL Type 12 Enclosed
e 3: Type 3R Enclosed

YASKAWA TOEPYAIH6B03B HV600 ENCLOSED BYPASS INSTALLATION & STARTUP
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1 Receiving

No.

Description

Input power supply voltage
* D: Three-Phase 208 V
* A: Three-Phase 240 V
* B: Three-Phase 480 V

Bypass output amps

Power options

¢ M: Lockable circuit breaker (100 kA SCCR Panel Rating)
* F:Input fuses

* G: Drive input service switch

* B: 3-contactor bypass

Control options

¢ W: Custom nameplate

* D: EtherNet/IP

* L: LonWorks

* Z: Speed potentiometer

* K: Control transformer - 200 VA additional

Special options
* B: Bluetooth HOA keypad

Enclosed Bypass Models, Drive Models, and Capacities
Table 1.2 Three-Phase AC 208 V Enclosed Models and Capacities (NEMA Rating)

Bypass Model Capacity Drive Catalog Code | pyqctrical Schematic Weight (Ib)

HéB1 HP Input (A) Output (A) AL

D002 05 3.8 24 2011 DS.H6B1.01 93
D003 0.75 49 35 2011 DS.H6B1.01 93
D004 1 6.0 46 2011 DS.H6B1.01 )
D007 2 8.9 7.5 2011 DS.H6B1.01 93
D010 3 12.0 10.6 2011 DS.H6B1.01 )
D016 5 18.1 16.7 2017 DS.H6B1.01 93
D024 75 25.6 242 2024 DS.H6B1.01 125
D030 10 322 30.8 2031 DS.H6B1.01 128
D046 15 48.6 462 2046 DS.H6B1.01 159
D059 20 61.8 59.4 2059 DS.H6B1.01 163
D074 25 772 74.8 2075 DS.H6B1.01 224
D088 30 90.4 88 2088 DS.H6B1.01 233
D114 40 116.4 114 2114 DS.H6B1.01 248
D143 50 145.4 143 2143 DS.H6B1.01 419
D169 60 171.4 169 2169 DS.H6B1.01 434
D211 75 213.4 211 2211 DS.H6B1.01 832
D273 100 2754 273 273 DS.H6B1.01 859

Table 1.3 Three-Phase AC 240 V Enclosed Models and Capacities (NEMA Rating)
Bypass Model Capacity Drive Catalog Code | pyqctrical Schematic Weight (Ib)

H6B1 HP Input (A) Output (A) L

A002 05 35 22 2011 DS.H6B1.01 93
A003 0.75 45 32 2011 DS.H6B1.01 )
A004 1 5.5 42 2011 DS.H6B1.01 )
A006 2 8.1 6.8 2011 DS.H6B1.01 93
A009 3 10.9 9.6 2011 DS.H6B1.01 )
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2 Mechanical Installation

Bypz;s:Bl:lodel Capaclty Drive ?-f\'}glﬁ? Code Electrical Schematic Weight (Ib)
HP Input (A) Output (A)
A015 5 16.5 15.2 2017 DS.H6B1.01 93
A022 75 233 22 2024 DS.H6B1.01 125
A028 10 293 28 2031 DS.H6B1.01 128
A042 15 44.1 42 2046 DS.H6B1.01 159
A054 20 56.1 54 2059 DS.H6B1.01 163
A068 25 70.1 68 2075 DS.H6B1.01 224
A080 30 82.1 80 2088 DS.H6B1.01 228
A104 40 106.1 104 2114 DS.H6B1.01 243
A130 50 132.1 130 2143 DS.H6B1.01 414
Al154 60 156.1 154 2169 DS.H6B1.01 430
A192 75 193.3 192 2211 DS.H6B1.01 803
A248 100 250.1 248 2273 DS.H6B1.01 859
Table 1.4 Three-Phase AC 480 V Enclosed Models and Capacities (NEMA Rating)
Bypils:B':k’de' Capaclty Drive Catalog Code | Ejectrical Schematic Weight (Ib)
HP Input (A) Output (A)
BIP1 0.5 1.7 1.1 4005 DS.H6B1.01 93
B001 0.75 2.2 1.6 4005 DS.H6B1.01 93
B002 1 2.7 2.1 4005 DS.H6B1.01 93
B003 2 4.0 3.4 4005 DS.H6B1.01 93
B004 3 5.4 438 4005 DS.H6B1.01 93
B007 5 8.2 7.6 4008 DS.H6B1.01 94
BO11 75 11.6 11 4011 DS.H6B1.01 94
BO14 10 14.6 14 4014 DS.H6B1.01 94
B021 15 21.6 21 4021 DS.H6B1.01 125
B027 20 27.6 27 4027 DS.H6B1.01 129
B034 25 35.0 34 4034 DS.H6B1.01 137
B040 30 41.0 40 4040 DS.H6B1.01 162
B052 40 53.0 52 4052 DS.H6B1.01 168
B065 50 66.0 65 4065 DS.H6B1.01 179
B077 60 78.0 77 4077 DS.H6B1.01 233
B096 75 97.0 9% 4096 DS.H6B1.01 247
B124 100 125.0 124 4124 DS.H6B1.01 263
B156 125 157.0 156 4156 DS.H6B1.01 431
B180 150 180.6 180 4180 DS.H6B1.01 803
B240 200 241.0 240 4240 DS.H6B1.01 857
B302 250 303.0 302 4302 DS.H6B1.01 964
2 Mechanical Installation

This chapter explains how to properly mount and install the drive.
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2 Mechanical Installation

€ Section Safety

AWARNING | Electrical Shock Hazard. Only let approved personnel install, wire, maintain, examine, replace parts, and repair
the bypass. If personnel are not approved, it can cause serious injury or death.

A WARNING | Electrical Shock Hazard. Do not modify the bypass body, drive body, bypass circuitry, or drive circuitry.
Modifications to bypass and drive body and circuitry can cause serious injury or death, will cause damage to the bypass and drive,
and will void the warranty. Yaskawa is not responsible for modifications of the product made by the user.

A WARNING | Fire Hazard. Do not put flammable or combustible materials on top of the bypass and do not install the bypass
near flammable or combustible materials. Attach the bypass to metal or other noncombustible material. Flammable and combustible
materials can start a fire and cause serious injury or death.

A WARNING | Crush Hazard. Only approved personnel can operate a crane or hoist to move the bypass. If unapproved
personnel operate a crane or hoist, it can cause serious injury or death from falling equipment.

AWARNING Crush Hazard. Before you hang the bypass vertically, use screws to correctly attach the front cover and other
components. If you do not secure the front cover, it can fall and cause minor injury.

AAWARNING | Crush Hazard. When you use a crane or hoist to lift the bypass during installation or removal, prevent more than
1.96 m/s2 (0.2 G) vibration or impact. Too much vibration or impact can cause serious injury or death from falling equipment.

AAWARNING | Crush Hazard. When you lift the bypass during installation or removal, do not try to turn it over and do not ignore a
hanging bypass. If you move a hanging bypass too much or if you ignore it, it can fall and cause serious injury or death.

A WARNING | Crush Hazard. Use a crane or hoist to move large bypasses when necessary. If you try to move a large bypass
without a crane or hoist, it can cause serious injury or death.

A\ CAUTION Crush Hazard. Tighten terminal cover screws and hold the case safely when you move the bypass. If the bypass
or covers fall, it can cause moderate injury.

NOTICE Do not let unwanted objects, for example metal shavings or wire clippings, fall into the bypass during installation.
Put a temporary cover over the bypass during installation. Remove the temporary cover before start-up. Unwanted objects inside of
the bypass can cause damage to the bypass.

NOTICE Damage to Equipment. When you touch the drive and bypass circuit boards, make sure that you observe correct
electrostatic discharge (ESD) procedures. If you do not follow procedures, it can cause ESD damage to the drive and bypass
circuitry.

NOTICE Install vibration-proof rubber on the base of the motor or use the frequency jump function in the bypass to prevent
specific frequencies that vibrate the motor. Motor or system resonant vibration can occur in fixed speed machines that are converted
to variable speed. Too much vibration can cause damage to equipment.

€ Installation Environment

The installation environment is important for the lifespan of the product and to make sure that the bypass performance
is correct. Make sure that the installation environment agrees with these specifications.

Environment Conditions

Area of Use Indoors

TP20/UL Type 1: -10 °C to +40 °C (14 °F to 104 °F)
Ambient Temperature Setting | IP55/UL Type 12: -10 °C to +40 °C (14 °F to 104 °F)
* Do not let the bypass freeze.

98% RH or less

Humidit .
Y Do not let condensation form on the bypass.

Storage Temperature -20 °C to +70 °C (-4 °F to +158 °F) (short-term temperature during transportation)

Pollution degree 2 or less

Install the bypass in an area without:

* Oil mist, corrosive or flammable gas, or dust

*  Metal powder, oil, water, or other unwanted materials
Surrounding Area » Radioactive materials or flammable materials, including wood
* Harmful gas or fluids

* Salt

* Direct sunlight

Keep wood and other flammable materials away from the bypass.
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2 Mechanical Installation

Environment Conditions

1000 m (3281 ft) maximum

Note:
Derate the output current by 1% for each 100 m (328 ft) to install the bypass in altitudes between 1000 m to 4000 m (3281 ft to 13123 ft).

Altitude
It is not necessary to derate the rated voltage in these conditions:

* When you install the bypass at 2000 m (6562 ft) or lower
* When you install the bypass between 2000 m to 4000 m (6562 ft to 13123 ft) and ground the neutral point on the power supply.

* 10Hzto 20 Hz: 1 G (9.8 m/s2, 32.15 ft/s2)

¢ 20 Hzto55Hz:
H6BPDO002 to D030, H6BPB1P1, B0O1 to B034: 0.6 G (5.9 m/s?, 19.36 ft/s2)

Vibration H6BPD046 to H6BPD074, HSBPB040 to BO77: 0.2 G (1.96 m/s2, 6.43 ft/s2)
¢ 20Hzto 55 Hz:
H6B1D002 to D030, H6B1A002 to A028, H6BIB1P1, B0O1 to B034: 0.6 G (5.9 m/s2, 19.36 ft/s2)
H6B1D046 to D273, H6B1A042 to A248, H6B1B040 to B302: 0.2 G (1.96 m/s2, 6.43 ft/s2)

Installation Orientation Install the bypass vertically for sufficient cooling airflow.

NOTICE Do not let unwanted objects, for example metal shavings or wire clippings, fall into the bypass during installation.
Put a temporary cover over the bypass during installation. Remove the temporary cover before start-up. Unwanted objects inside of

the bypass can cause damage to the bypass.

Note:
Do not put peripheral devices, transformers, or other electronics near the bypass. Shield the bypass from electrical interference if components

must be near the bypass. The bypass or the devices around the bypass may malfunction due to electrical interference.

€ Enclosed Bypass Installation Position and Clearances

B Installation Dimensions
Refer to the Dimension Drawing (DD.HB.x.xx.xx) packaged with the bypass for exterior and mounting dimensions

for your model.

B Installation Position
Install the bypass vertically for sufficient cooling airflow.

A - Vertical installation B - Horizontal installation

Figure 2.1 Installation Position

B Single Enclosed Bypass Installation Clearances
Use the clearances specified in Figure 2.2 to install the bypass. Make sure that there is sufficient space for wiring and

airflow.
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2 Mechanical Installation

1A _ c -

—D
TA B Bl L c
A - 50 mm (2 in) minimum C - 152 mm (6 in) minimum */
B - 102 mm (4 in) minimum D - Airflow direction

Figure 2.2 Single Bypass Installation

*1  This is the distance from a component or mounting bracket that has the maximum height. The highest component is different for different
models.

€ Bypass Components

B Input Disconnect Switch

Electrically located on the input power side of the bypass, the door mounted rotary input disconnect switch provides a
way to disconnect bypass from line power for equipment maintenance. Put the disconnect in the OFF position to open
the bypass enclosure door. When open, you can use a padlock to lock the handle in the OFF position. The customer
must supply branch short circuit protection for the bypass.

B Contactors

The bypass is a 2-contactor or 3-contactor bypass circuit employing IEC rated contactors in an electrically interlocked
arrangement to allow mutually exclusive operation in Drive or Bypass modes.

The control logic and “soft start” characteristic of the drive limit the drive input and output contactors to motor FLA
current or less. For this reason, the drive output contactor has a lower current rating than the bypass contactor. The
bypass contactor is exposed to motor inrush current (LRA) when starting the motor across-the-line and therefore
requires a higher current rating.

B Overload Relay

Electronic overload relay consists of bypass relay board and two pass-through current transformers. Overload relay
functions, settings, adjustments and reset operations are done through the keypad. The bypass three-phase output
power connection to the motor is made to terminal block TB3.

B Control Power Transformer

A Control Power Transformer (CPT) is provided to power the bypass 120 Vac control circuit. The VA capacity is
determined by the control circuit and optional functions specified for the unit. The CPT primary is fused in both legs,
the secondary is fused when required by NEC (transformer VA and wire size dependent). One side of the transformer
secondary is grounded to the bypass enclosure.
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2 Mechanical Installation

B Electronic Bypass Control Logic

Operating elements such as indicating LEDs, selector buttons, and control logic are incorporated into a PCB assembly
to eliminate the potential for loose wires after shipment.

The operating elements are located on PCB A3 and the control logic PCB A2 is mounted to the left-hand side of the
enclosure and contains the control circuit field wiring terminal blocks TB1 through TBS5.

B Drive/Bypass Logic Interlocks

The bypass 120 Vac logic circuit is interconnected with the drive multi-function digital input terminals and
multifunction digital output terminals to allow a single customer interface to control both drive and bypass circuits.
These drive terminals are not available for field connections. All field control connections are landed at terminal
blocks TB1 through TB5 on control logic PCB A2 and drive PCB Al.

€ Enclosed Bypass Component Names

This section gives an overview of the Enclosed Bypass components described in this manual.

B 208 V Enclosed Models: H6B1D002 to D273
240 V Enclosed Models: H6B1A002 to A248
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2 Mechanical Installation

20

480 V Enclosed Models: H6B1B1P1, B001 to B302

A - Disconnect shaft

B - Bypass enclosure

C - Fan mounting screws
D - Fan cover assembly
E - Bypass enclosure fan
F - Bypass PCB

G - Drive mounting screws

H - HOA keypad

| - Bypass enclosure front door
J - Disconnect switch

K - HV600 drive

Figure 2.3 Exploded View of Components (Enclosed Model D046 Example)
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2 Mechanical Installation
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A - Output contactor K2 K - Terminal TB6 (Ground)
B - Input contactor K1 L - Terminal TB3 (Serial Comms)
C - Motor connections M - RS-485 terminator switch S1
D - Input power terminals N - Terminal TB4 (Analog Input)
E - Ground terminals O - Analog input V or | switch S2
F - A2 bypass control board P - Terminal TB2 (Digital Inputs)
G - 120 V control transformer Q - Terminal TB1 (Digital Outputs)
H - Bypass contactor K3 R - Digital operator port CN2
|- Fuse block S - Option card connector CN5

J - USB port CN1

Figure 2.4 Front View of Enclosed Components

€ Moving the Bypass
Obey local laws and regulations when you move and install this product.

A CAUTION Crush Hazard. Tighten terminal cover screws and hold the case safely when you move the bypass. If the bypass
or covers fall, it can cause moderate injury.

Bypass Weight Persons Necessary to Move the Bypass

>15kg (33 1bs.) 2 + using appropriate lifting equipment

Refer to Using the Mounting Rails to Move the Bypass on page 22 for information about how to use suspension
systems, wires, or hanging metal brackets to move the bypass.
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2 Mechanical Installation

B Using the Mounting Rails to Move the Bypass

Use the holes in the mounting rails attached to the bypass to temporarily lift the bypass when you install it. Do not let
the bypass stay vertically or horizontally suspended or move the bypass over a long distance while it is suspended.

Before you install the bypass, make sure that you read these precautions:

A WARNING | Crush Hazard. Before you hang the bypass vertically, use screws to correctly attach the front cover and other
components. If you do not secure the front cover, it can fall and cause minor injury.

A WARNING | Crush Hazard. When you use a crane or hoist to lift the bypass during installation or removal, prevent more than
1.96 m/s2 (0.2 G) vibration or impact. Too much vibration or impact can cause serious injury or death from falling equipment.

AAWARNING | Crush Hazard. When you lift the bypass during installation or removal, do not try to turn it over and do not ignore a
hanging bypass. If you move a hanging bypass too much or if you ignore it, it can fall and cause serious injury or death.

Vertical Suspension
To use the hanging brackets to vertically suspend the drive, lift the drive with this procedure:

1. Put wire through the two holes in the hanging brackets.

A - Suspension angle of at least 50 degrees B - Hanging bracket (2)

Figure 2.5 Vertical Suspension

2. Use acrane to gradually wind up the wire. Visually make sure that there is sufficient tension in the wire, then
lift the drive to its correct location.

3. Prepare the control panel for installation, then lower the drive.

Note:
When you lower the drive, stop before the drive touches the floor, then slowly lower it the remaining distance.

Horizontal Suspension
When horizontal suspension is necessary, use this procedure to hang the bypass:

1. Putthe bypass on the ground horizontally.

NOTICE When you attach a horizontal lifting cable or chain to the bypass, use a jig or pad between the wire and
the bypass. The wire can scratch the drive and cause damage to the bypass.

2. Connect wires to the four holes in the hanging brackets.
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2 Mechanical Installation

3. Use acrane to lift the bypass.

€ Opening/Closing and Removing/Reattaching Covers

This section gives information about how to open and close and remove and reattach the bypass front cover and drive
front cover and terminal cover for wiring and inspection.

Refer to Table 2.1 for more information.

Table 2.1 Procedures to Remove Covers by Model

Bypass Model

HEB1 Opening the Bypass Cover Removing the Drive Cover

D002 - D114
A002 - A104
B001 - B124 Procedure 2

Procedure A
25

D143 - D273 23
A130 - A248
B156 - B302

Procedure B
25

B Opening/Closing the Bypass Cover Using Procedure 2

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal
capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage
decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure
that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

1. Turn the disconnect handle to the “OFF” position.

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The
internal capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC
bus voltage decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous
voltages to make sure that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury
or death from electrical shock.

Figure 2.6 Disconnect Power
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2 Mechanical Installation

2. Turn the flat head screw fasteners on the cover 1/2 turn counter-clockwise.

[~ [~

°

T — NALL

Figure 2.7 Turn the Screw Fasteners
3. The door will now swing open on hinges located on left side of the bypass.

Figure 2.8 Swing Open Door
4. Reverse the steps to close the cover.
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2 Mechanical Installation

B Removing/Reattaching the Drive Cover Using Procedure A

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal
capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage
decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure
that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

Remove the Front Cover
1. Remove the bypass front cover in Procedure A

2. Loosen the front cover screw.

Figure 2.9 Loosen the Front Cover Screw
3. Push on the tabs in the sides of the front cover then pull the front cover forward to remove it from the drive.

Figure 2.10 Remove the Front Cover
Reattach the Front Cover
1. Wire the drive and other peripheral devices.
2. Reverse the steps to reattach the cover.

Note:
*Make sure that you did not pinch wires or signal lines between the front cover and the drive before you reattach the cover.

*Make sure that the tabs on the sides of the front cover correctly click into the hook.
*Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 in-Ib to 11.77 in-Ib).
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Figure 2.11 Reattach the Front Cover

B Removing/Reattaching the Cover Using Procedure B

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below 50
Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the drive is safe. If
you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

Remove the Terminal Cover
1. Loosen the screws on the terminal cover, then pull down on the cover.

A CAUTION Crush Hazard. Loosen the cover screws. Do not fully remove them. If you fully remove the cover screws,
the terminal cover can fall and cause moderate injury.

Figure 2.12 Loosen the Terminal Cover Mounting Screws
2. Pull the terminal cover away from the drive.

Figure 2.13 Remove the Terminal Cover
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Remove the Front Cover
1. Remove the keypad from the drive.

A - Keypad

Figure 2.14 Remove the Keypad
2. Loosen the front cover screws.

Figure 2.15 Loosen the Front Cover Screws
3. Pull part A of the front cover forward to remove the cover from the drive.

A - Pull forward to remove the front cover.

Figure 2.16 Pull Forward to Remove the Front Cover
4. Remove the front cover from the drive.

Figure 2.17 Remove the Front Cover

Reattach the Front Cover
Wire the drive and other peripheral devices then reattach the front cover.
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1. Move the front cover to connect the hooks at the top of the front cover to the drive.

A - Hooks

Figure 2.18 Reattach the Front Cover

2. Move the front cover while pushing on the hooks on the left and right sides of the front cover until it clicks into
position.
Note:
Make sure that you did not pinch wires or signal lines between the front cover and the drive before you reattach the cover.

Figure 2.19 Reattach the Front Cover
3. Reattach the keypad to its initial position.

Reattach the Terminal Cover
Wire the drive and other peripheral devices then reattach the terminal cover.

Note:
*Make sure that you do not pinch wires or signal lines between the wiring cover and the drive before you reattach the cover.

* Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 Ibf-in to 11.77 Ibf-in).

Figure 2.20 Reattach the Terminal Cover

3 Electrical Installation

This chapter explains how to wire the control circuit terminals, motor, and power supply.
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€ Section Safety

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal
capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage
decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure
that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

ACWARNING | FElectrical Shock Hazard. Do not operate the bypass when covers are missing. Replace covers and shields before
you operate the bypass. Use the bypass only as specified by the instructions. Some figures in this section include bypasses without
covers or safety shields to more clearly show the inside of the bypass. If covers or safety shields are missing from the bypass, it can
cause serious injury or death.

AWARNING | Electrical Shock Hazard. Ground the neutral point on the power supply of the bypass to comply with the EMC
Directive before you turn on the EMC filter. If you turn ON the EMC filter, but you do not ground the neutral point, it can cause
serious injury or death.

A WARNING | Electrical Shock Hazard. Make sure that the protective ground wire conforms to technical standards and local
safety regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-
energize when the protective ground wire disconnects. You can also connect a protective ground wire that has a minimum cross-
sectional area of 10 mm2 (copper wire) or 16 mmZ (aluminum wire). If you do not obey the standards and regulations, it can cause
serious injury or death. The leakage current of the bypass will be more than 3.5 mA.

AAWARNING | Electrical Shock Hazard. The bypass can cause a residual current with a DC component in the protective earthing
conductor. When a residual current operated protective or monitoring device prevents direct or indirect contact, always use a type B
Ground Fault Circuit Interrupter (GFCI) as specified by IEC/EN 60755. If you do not use the correct GFCI, it can cause serious injury
or death.

AWARNING | FElectrical Shock Hazard. Do not wear loose clothing or jewelry when you do work on the bypass. Tighten loose
clothing and remove all metal objects, for example watches or rings. Loose clothing can catch on the bypass and jewelry can
conduct electricity and cause serious injury or death.

ANWARNING | Electrical Shock Hazard. Do not remove covers or touch circuit boards while the bypass is energized. If you touch
the internal components of an energized bypass, it can cause serious injury or death.

A WARNING  FElectrical Shock Hazard. Only let approved personnel install, wire, maintain, examine, replace parts, and repair
the bypass. If personnel are not approved, it can cause serious injury or death.

AAWARNING | FElectrical Shock Hazard. Do not modify the bypass body, drive body, bypass circuitry, or drive circuitry.
Modifications to bypass and drive body and circuitry can cause serious injury or death, will cause damage to the bypass and drive,
and will void the warranty. Yaskawa is not responsible for modifications of the product made by the user.

ACWARNING | Fire Hazard. Tighten all terminal screws to the correct tightening torque. Connections that are too loose or too
tight can cause incorrect operation and damage to the bypass. Incorrect connections can also cause death or serious injury from
fire.

A WARNING  Fire Hazard. Tighten screws at an angle in the specified range shown in this manual. If you tighten the screws at
an angle not in the specified range, you can have loose connections that can cause damage to the terminal block or start a fire and
cause serious injury or death.

A WARNING Damage to Equipment. Do not apply incorrect voltage to the main circuit of the bypass. Operate the bypass in the
specified range of the input voltage on the nameplate. Voltages that are higher than the permitted nameplate tolerance can cause
damage to the bypass.

NOTICE Do not let unwanted objects, for example metal shavings or wire clippings, fall into the bypass during installation.
Put a temporary cover over the bypass during installation. Remove the temporary cover before start-up. Unwanted objects inside of
the bypass can cause damage to the bypass.

NOTICE Damage to Equipment. When you touch the bypass, drive, and circuit boards, make sure that you observe correct
electrostatic discharge (ESD) procedures. If you do not follow procedures, it can cause ESD damage to the drive and bypass
circuitry.

Select a motor that is compatible with the load torque and speed range. When 100% continuous torque is
necessary at low speed, use an inverter-duty motor. When you use a standard fan-cooled motor, decrease the motor torque in the
low-speed range. If you operate a standard fan-cooled motor at low speed and high torque, it will decrease the cooling effects and
can cause heat damage.

NOTICE Obey the speed range specification of the motor as specified by the manufacturer. When you must operate the
motor outside of its specifications, contact the motor manufacturer. If you continuously operate oil-lubricated motors outside of the
manufacturer specifications, it can cause damage to the motor bearings.
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NOTICE When the input voltage is 440 V or higher or the wiring distance is longer than 100 m (328 ft), make sure that the
motor insulation voltage is sufficient or use an inverter-duty motor with reinforced insulation. Motor winding and insulation failure can
occur.

NOTICE Make sure that all connections are correct after you install the bypass and connect peripheral devices. Incorrect
connections can cause damage to the bypass.

Note:
* Torque characteristics are different than when you operate the motor directly from line power. Make sure that you understand the load
torque characteristics for the application.

* The current rating of submersible motors is usually higher than the current rating of standard motors for a given motor power. Make sure
that the rated output current of the bypass is equal to or more than the current rating of the motor. If the motor wire length is longer than 100
m (328 ft), select the correct wire gauge to adjust for a loss in voltage and prevent a loss of motor torque.

* Do not use unshielded wire for control wiring. Use shielded, twisted-pair wires and ground the shield to the ground terminal of the bypass.
Unshielded wire can cause electrical interference and unsatisfactory system performance.

€ Wiring Diagram

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal
capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage
decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure
that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

A WARNING  Electrical Shock Hazard. De-energize the bypass and wait 5 minutes minimum until the Charge LED turns off.
Remove the front cover and terminal cover to do work on wiring, circuit boards, and other parts. Use terminals for their correct
function only. Incorrect wiring, incorrect ground connections, and incorrect repair of protective covers can cause death or serious

injury.
A WARNING | FElectrical Shock Hazard. Correctly ground the drive before you turn on the EMC filter switch. If you touch electrical
equipment that is not grounded, it can cause serious injury or death.

A WARNING | Electrical Shock Hazard. Use the terminals for the drive only for their intended purpose. Refer to the technical
manual for more information about the I/O terminals. Wiring and grounding incorrectly or modifying the cover may damage the
equipment or cause injury.

B Standard Connection Diagram
Wire the bypass as specified by Figure 3.1.

AWARNING | Sudden Movement Hazard. Set the MFDI parameters before you close control circuit switches. Incorrect Run/
Stop circuit sequence settings can cause serious injury or death from moving equipment.

A WARNING Sudden Movement Hazard. Check the I/O signals and the external sequences for the drive before you set the
Application Preset function. When you set the Application Preset function (A1-06 # 0), it changes the I/O terminal functions for the
drive and it can cause equipment to operate unusually. This can cause serious injury or death.

A WARNING  Fire Hazard. Install sufficient branch circuit short circuit protection as specified by applicable codes and this
manual. The bypass is suitable for circuits that supply not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (208/
240 V), 480 Vac maximum (480 V). Incorrect branch circuit short circuit protection can cause serious injury or death.

NOTICE When the input voltage is 440 V or higher or the wiring distance is longer than 100 m (328 ft), make sure that the
motor insulation voltage is sufficient or use an inverter-duty motor with reinforced insulation. Motor winding and insulation failure can
occur.

Note:

Do not connect the AC control circuit ground to the drive enclosure. Incorrect ground wiring can cause the control circuit to operate
incorrectly.
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3.2 Wiring Diagram
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3.2 Wiring Diagram

1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17
201 CONTROL TRANSFORMER PRIMARY CONNECTIONS
TERMINALS
202 gy [ TR T e
F1 208 H1) | (H2) NONE
11/1.02 <«——— [} A
A 203 F2 CONTROL TRANSFORMER 240 H1) | (He) () 0 ) A h
(HZ) TO (HA)
204 /i e———[ [—— 8 460/480 | (H1) | (H4) [ (H2) TO (H3)
F6 T
100
205 T} o) 2
SEE NOTE 8 .
c06 TSt A CABINET BLOWER
207 10/222  119/2.23 <119 o T 120 ® (F REQURED)
B B
808 CABINET THERMOSTAT
FACTORY SETTING: 90 DEG. F
209 S 71
Tl w42 ‘
T OPTION TK
el0 \ 1 PHASE, 200VA MAX. POWER FOR CUSTOMER USE \ CoNIReT INBDTS
L N DI-1/2/3/4/5/6/7/8
811 77777777777777777777777777777777777 AS SELECTED BY
c r CUSTOMER (:UNTACTST ELECTRON‘CC%LPTA'RSOSL
818 ‘ 24VDC, 8MA RATED ‘ PARAMETERS INTERNAL SUPPLY
% 22-01 TO 72-16 82 24 VDC LOGIC CN4
100
213 ‘ —l‘ RUN (autoy |1] [Di-1 ac com | [1]
\ ; \ AS N | 1110
L 2 RUN ENABLE — SAFETY (NC 2 DI-2 = ———— - — —
514 \ \ o 2] r OPTION PB |
‘ ‘ RUN INTERLOCK (BAS) E DI-3 po- ‘ /KW\ 8gh/TEA(‘:¥8gT
9 = 115 100
219 % | HE
REMOTE TRANSFER
D 816 ‘ _| ‘ TO BYPASS E DI-4
‘ X ‘ EMERGENCY OVERRIDE
517 | _| ‘ Srepss  |8] | o-5 DO-2
¥ 111
| .__| |__{: | SPARE E DI-6 —E
\ X \
218 —— - seae [7]] o7 ELECTRONIC BYPASS
519 \ % \ CONTROL PCB 0o-3 K2 2 BESE
113 114 100 CONTACTOR
SPARE 8 DI-8
£ } —— |__.} 2] P/N UTCO0130X | t—ﬁﬁj{ S m2)
220 b — —— 24v COMMON |9 ] | 1624 A2 N
| ) | -]
881 ‘ 24V COMMON @ 1G24 DO*}E—‘{
‘ 7
eee b - ]| sneo FEH‘HD/Z 08
003 St 12] | stiEw 006
F — BLOWER % | & 119/2.06
cc4 Hiol NOTES:
*********** — — 1. CUSTOMER TO CONNECT THE CABINET GROUND LUG TO
275 OPTION TZ [WANUAL SPEED POT 5 EARTH GROUND AND MOTOR GROUND TO CABINET GROUND
| MANUAL ASSEMBLY | LUG.
SPEED PART NO. URSN0O10 anlIP Switch 2 L] 7 2. INSULATED TWISTED SHIELDED WIRE IS REQUIRED. SHIELD
°e6 | POT MANUAL — ® | W 9 e TO CONNECT TO PROPER TERMINAL AS SHOWN. CONNECT
| RI L] T \ 184 R =1} D0-7 THE SHIELD ONLY AT THIS END. STUB AND ISOLATE THE
P07 Il @ . 1] | +1ovoc MOTOR RUN 2] OTHER END. DO NOT RUN THESE WIRES IN THE SAME
G | ( {2] | 2| | ANALOG INPUT 1 PROGRAMMABLE CONDUIT AS THE AC POWER AND THE AC CONTROL WIRES.
| [ | 31 | common JE— D6-7/8/9/10 3. INSULATED TWISTED SHIELDED WIRE IS REQUIRED. SHIELD
228 o 3] ) A TO BE CONNECTED TO PROPER TERMINAL ON CUSTOMER
\ ) \ 4] END. STUB AND ISOLATE THE OTHER END. DO NOT RUN
229 86 THESE WIRES IN THE SAME CONDUIT AS THE AC POWER
L _senoez i 71 Tearmn ono Do-8 AND THE AC CONTROL WIRES.
3 DIP Switch S1 HAND MODE 5] 4. WHEN INPUT CIRCUIT BREAKER OPTION PM IS NOT
230 2| | EARTH GND  Serial Communications CONTACTS PROVIDED, BRANCH CIRCUIT PROTECTION MUST BE SUPPLIED
/;; oN 5 BY THE INSTALLER.
PG3 120 OHM e | GgEToMER 5. CHANGING A1—-03 TO “2220” WILL PROGRAM THE DRIVE
AND BYPASS PARAMETERS TO THEIR FACTORY DEFAULT
831 TERMINATING E RATED:
H RS485 SERIAL COMMUNICATION 1G5 RESISTOR 2A, 24VDC/120VAC SETTINGS.
030 SELECTIONS AVAILABLE: TXRX+ TXRX+ Do-9 ¥/-"15% 'MAX 6. FOR 208VAC APPLICATIONS, SET E1—01 TO 208 AND
10' mgr%%‘g N2 1o TXRX— (0FF) AUTO MODE e SET E1-05 TO 208.
13 st //m S o 7. FOR SPEED POT OPTION TZ, SET H3-02 TO 2E, L4-05
e CUSTOMER TO 0, AND S5-01 TO O.
3. BACNET (FACTORY SETTING) o] MUST PROVIDE 8. WITH A CONTROL TRANSFORMER, T1, POWER RATING
rT—————— - SHORT \CIRCUIT 350VA OR GREATER, SECONDARY FUSE F6 IS ADDED.
234 N 6 CNEl 1oNS H1o) PROTECTION 9. DRIVE INPUT FUSES F3, F4, F5 ARE INCLUDED WITH
TO OPTIONAL \ SERIAL \ D010 AlD MEANS. OPTION PM FOR BASE NUMBERS A192-A248, B180-B302
235 SO VMONIGATIONS \ } SPTION T Lonmores” [ SYSTEM FAULT g fgl DC%ENWDWUTTDZFT%\NGS/HUBS SHALL COMPLY WITH THE
J 10.
NETWORK [T Chiemer /e \ | 2 STANDARD FOR CONDUIT, TUBING, AND CABLE FITTINGS, UL
236 W ol = 5148’. OR CONDUIT FITTINGS HAVING THE SAME
ENVIRONMENTAL RATING AS THE ENCLOSURE SHALL BE
237 CNG USED.
187 D+ TO DRIVE
£38 WHT/1.35 —= WHT () CT1=1177 [ory e OTXRX+ | 1 D— CONTROL PCB
BLK or1—2 DTXRX-| [2 CONNECTGR
BLK/1.36 =& ) 2| |CTl IN— 1G5 s——-
839 DIGITAL
K TE8 CONNECTION | CKEvPAD
240 WHT/1.36 =& WHT () CT2-1f5 CT2 IN+ CN2
BLK/1.37 -= BLK & CT2-2 2 CT2 IN— CN1 [ RJ45 PATCH CABLE :]
241
1 3 4 S 6 7 8 S ‘ 10 11 12 15 16 17

Figure 3.1 Standard Enclosed Bypass Connection Diagram

YASKAWA TOEPYAIH6B03B HV600 ENCLOSED BYPASS INSTALLATION & STARTUP




3 Electrical Installation

YASKAWA TOEPYAIH6B03B HV600 ENCLOSED BYPASS INSTALLATION & STARTUP

33



3 Electrical Installation

€ Main Circuit Wiring

This section gives information about the functions, specifications, and procedures necessary to safely and correctly
wire the main circuit in the bypass.

NOTICE Damage to Equipment. Do not energize and de-energize the bypass more frequently than one time each 30
minutes. If you frequently energize and de-energize the bypass, it can cause failure.
Note:

Soldered wire connections can become loose over time and cause unsatisfactory performance.

B Enclosed Bypass Input and Output Power Wiring Connections

The input disconnect switch is located in the upper right hand side of the bypass. The three-phase input power
connection is made to the input terminals of the disconnect. Refer to Figure 3.2 for a representative example. Motor
Terminal Block TB3 is mounted to the contactor assembly or back panel (depending on rating), just above the bypass
contactor. The bypass three-phase output power connection to the motor is made to Terminal Block TB3.
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Note:
The location of components are different for different bypass models.
A - Drive output contactor K2 F - A2 bypass control board
B - Input contactor K1 G - 120 V control transformer
C - Motor connections H - Bypass contactor K3
D - Input power terminals |- Fuse block

E - Ground screw

Figure 3.2 Enclosed Bypass Circuit Components Example
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B Factory Recommended Branch Circuit Protection

AN WARNING | Fire Hazard. Branch Circuit protection is required to be installed according to applicable local codes and the
requirements listed on the bypass nameplate. The bypass is suitable for use on a circuit capable of delivering not more than
100,000 RMS symmetrical amperes, 208/240 Vac and 480 Vac with the circuit breaker option or when protected by class J or class
L fuses as specified on the bypass nameplate. Failure to obey can cause fire and damage to the bypass and drive or injury to
personnel.

Yaskawa recommends installing branch circuit protection according to maintain compliance with UL508C.

Semiconductor protective type fuses are preferred. Alternate branch circuit protection devices are also listed in this
manual.

B Wire Selection

Select the correct wires for main circuit wiring.
Wire Selection Precautions

A WARNING | FElectrical Shock Hazard. Make sure that the protective ground wire conforms to technical standards and local
safety regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-
energize when the protective ground wire disconnects. You can also connect a protective ground wire that has a minimum cross-
sectional area of 10 mm?Z (copper wire) or 16 mmZ (aluminum wire). If you do not obey the standards and regulations, it can cause
serious injury or death. The leakage current of the bypass will be more than 3.5 mA.

Think about line voltage drop before you select wire gauges. Select wire gauges that drop the voltage by 2% or less of

the rated voltage. Increase the wire gauge and the cable length when the risk of voltage drop increases. Calculate line
voltage drop with this formula:

Line voltage drop (V) = V3 x wire resistance (Q/km) x wiring distance (m) X motor rated current (A) x 10-3,
Wire Gauge and Torque Specifications for UL Listing

AAWARNING | Electrical Shock Hazard. Make sure that the protective ground wire conforms to technical standards and local
safety regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-
energize when the protective ground wire disconnects. You can also connect a protective ground wire that has a minimum cross-
sectional area of 10 mm?2 (copper wire) or 16 mmZ (aluminum wire). If you do not obey the standards and regulations, it can cause
serious injury or death. The leakage current of the bypass will be more than 3.5 mA.

Refer to the following tables for the recommended wire gauges and tightening torques of the main circuit terminals.

Note:

The recommended wire gauges are based on drive continuous current ratings with 75 °C (167 °F) 600 V class copper wire. Assume these
conditions:
* Ambient temperature: 40 °C (104 °F) or lower

» Wiring distance: 100 m (3281 ft) or shorter
*Normal Duty Rated current value

Bypass Control Circuit Wire Gauges and Torques
For input and output wire gauges and torques, refer to the Customer Connection Drawing (UDE0Oxxx) packaged with
the bypass.

Table 3.1 Bypass Control Wiring

A1 A1 A2 Panel
Terminal Blocks Terminal Block Terminal Blocks Terminal Block
TB1, TB3-TB6 TB2 (FE) TB1-TB4 and TB6 TB4
AWG, kemil Tlghterrmg Torque AWG, kemil Tlghter!mg Torque AWG, kemil Tlghterfmg Torque AWG, kemil Tlghterfmg Torque
(in Ib) (in Ib) (in Ib) (in Ib)
24-16 441053 24-18 *1 8.85t0 10.62 26-14 4 26-10 53t07.1
*1  24-16 is acceptable for solid wire or ferrule use only.

Bypass Input and Output Wire Gauges and Torques
For input and output wire gauges and torques, refer to the Customer Connection Drawing (UDE0Oxxx) packaged with
the bypass.
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B Main Circuit Terminal and Motor Wiring

This section outlines the various steps, precautions, and checkpoints to wire the main circuit terminals and motor
terminals.

A WARNING | Fire Hazard. Do not connect main power supply wiring to motor terminals U/T1, V/T2, and W/T3. Connect main
power supply wiring to main circuit input terminals R/L1, S/L2, and T/L3. Incorrect wiring can cause serious injury or death from fire.

A WARNING Sudden Movement Hazard. Make sure that you align the phase order for the bypass and motor when you connect
the motor to output terminals U/T1, V/T2, and W/T3. If the phase order is incorrect, it can cause the motor to run in reverse. If the
motor accidentally runs in reverse, it can cause serious injury or death.

NOTICE Do not connect phase-advancing capacitors, LC/RC noise filters, or leakage breakers (GFCI) to the motor circuit.
If you connect these devices to the output circuits, it can cause damage to the bypass and connected equipment.
Cable Length Between Bypass and Motor
When the wiring between the bypass and the motor is too long, voltage drop along the motor cable can decrease
motor torque, usually at low frequency output. If you use a long motor cable to connect motors in parallel, this is also
a problem. Output current increases when the leakage current from the cable increases. An increase in leakage current
can cause overcurrent and decrease the precision of current detection.
If the system configuration makes the motor wiring distance more than 100 m (328 ft), do not use metal conduits or
use isolated cables for each phase to decrease stray capacitance.

Table 3.2 Carrier Frequency against Cable Length Between Drive and Motor

Wiring Distance between the Bypass and Motor 100 m (328 ft) Maximum

Carrier Frequency 2 kHz or less

Note:
* For bypass models D004 to D016, A002 to A015, and B1P1, B001 to BO14:
—Shorter than 10 m: No carrier frequency derating from default setting (5 kHz) is necessary.

—10 m to 50 m: 5 kHz to 2 kHz is necessary.
—50 m and longer: 2 kHz

*To set the carrier frequency in a bypass that is operating more than one motor, calculate the cable length as the total distance of wiring to all
connected motors.

Ground Wiring
Follow these precautions to wire the ground for one bypass or a series of bypasses.

A WARNING | FElectrical Shock Hazard. Make sure that the protective ground wire conforms to technical standards and local
safety regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-
energize when the protective ground wire disconnects. You can also connect a protective ground wire that has a minimum cross-
sectional area of 10 mmZ (copper wire) or 16 mmZ2 (aluminum wire). If you do not obey the standards and regulations, it can cause
serious injury or death. The leakage current of the bypass will be more than 3.5 mA.

A WARNING | Electrical Shock Hazard. Ground the neutral point on the power supply of the bypass to comply with the EMC
Directive before you turn on the EMC filter. If you turn ON the EMC filter, but you do not ground the neutral point, it can cause
serious injury or death.

AWARNING | Electrical Shock Hazard. Use a ground wire that complies with technical standards on electrical equipment and
use the minimum length of ground wire. Incorrect equipment grounding can cause serious injury or death from dangerous electrical
potentials on the equipment chassis.

Note:
* Only use the bypass grounding wire to ground the bypass. Do not share the ground wire with other devices, for example, welding machines
or large-current electrical equipment. Incorrect equipment grounding can cause incorrect operation of equipment.

* To connect more than one bypass to the same grounding circuit, use the instructions in the manual. Incorrect equipment grounding can
cause incorrect operation of equipment.

When you install more than one bypass, refer to Figure 3.3. Do not loop the grounding wire.
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Figure 3.3 Wiring More than One Bypass

Wiring the Main Circuit Terminal Block

ANWARNING | FElectrical Shock Hazard. Before you wire the main circuit terminals, make sure that MCCB and MC are OFF. If you
touch electrical equipment when MCCB and MC are ON, it can cause serious injury or death.

B Protection of Main Circuit Terminals

When you wire the main circuit terminals, do not let cable ends go near terminals or the drive. If you use crimped
terminals, make sure that you also use insulation caps.

€ Main Circuit Terminal Wiring Procedure

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal
capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage
decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure
that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

B Notes on Wiring the Main Circuit Terminal
Read these safety messages and notes before you wire the main circuit terminal.

AWARNING | Fire Hazard. Do not use bent or crushed wires. Remove the damaged end of the wire before you use it. Incorrect
connections can cause death or serious injury from fire.

A WARNING  Fire Hazard. If you use stranded wire, make sure that all of the wire strands are in the connection. Also, do not
twist the stranded wire too much. Incorrect connections can cause death or serious injury from fire.

NOTICE Do not solder stranded wire. Soldered wire connections can become loose over time and cause unsatisfactory
drive performance.

NOTICE If you use power tools to tighten the terminal screws, use a low speed setting (300 min-* (r/min) to 400 min-1 (r/
min)). High speeds can cause damage to the terminal screws.
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Note:
*Use UL Listed vinyl-coated insulated copper wires for operation with a continuous maximum permitted temperature of 75 °C at 600 V.

*Remove all unwanted objects that are near the terminal block connections.
*Remove the insulation from the connection wires to the wire stripping lengths shown in the manual.

* Put the wire all the way into the terminal block. Remove the insulation from the wire to the recommended wire stripping length to fit the
wire with insulation in the plastic housing.

*Use a torque driver, torque ratchet, or torque wrench for the screws. A slotted driver or a hex tool will be necessary to wire the screw clamp
terminal. Use applicable tools as specified by the recommended conditions in the product manual.

* Put the bit all the way into the hex socket to tighten the hex socket cap screw.

* When tightening slotted screws, hold the straight-edge screwdriver perpendicularly to the screw. Take care to ensure that the tip of the
straight-edge screwdriver is aligned with the screw groove.

Figure 3.4 Tightening Slotted Screws
* After connecting the wires to the terminal block, lightly pull on the wires to make sure that they do not come out of the terminals.

B Enclosed Bypass Main Circuit Terminal Block Wiring Procedure

1. Correctly ground the bypass terminal board.
2. Route the main circuit wiring. Figure 3.5 shows suggested wire entry and bending areas for the enclosure.
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6.0,0

A - Optional drive control wiring C - Main input circuit
B - Motor output circuit

Figure 3.5 Enclosed Bypass Wire Routing Example (Models H6B1D002 to D273, A002 to A248, B1P1, B001 to B302)

€ Bypass Controller

Note:

When possible, use these control terminal connections on the bypass controller. There are additional control I/O terminals available on the
drive, however those terminals are active in Drive Mode ONLY and may not report correctly in Bypass Mode.

B Control Circuit Terminal Arrangement

The bypass control circuit terminals are in the positions shown in Figure 3.6.
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