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1 Supplemental Information - Applicable Documents

1 Supplemental Information - Applicable Documents

The contents of this supplement apply to the product instructions in Table 1.1.

Table 1.1 Affected Documents

Drive Series Document

Installation & Primary Operation (TOEPYAIHV3001)

HV305
Technical Reference (SIEPYAIHV3001)

2 Short Circuit Protection for UL Compliance

Install one of the types of short circuit protection devices in order to comply with UL61800-5-1. Yaskawa
recommends connecting semiconductor protective type fuses, but alternative short circuit protection devices are also
shown. Alternate short circuit protection devices are based on UL61800-5-1.

A WARNING | Electrical Shock Hazard. After the input protective device trips, do not immediately energize the drive 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 drive or peripheral devices. If you do not fix the problem before you operate the drive or peripheral
devices, it can cause serious injury or death.

Where a minimum enclosure volume is specified, you must mount the drive in a suitable protected enclosure with a
minimum specified enclosure volume, as shown in the selection tables.

€ Short Circuit Current Rating (SCCR)

HV305 is suitable for use on a circuit capable of delivering not more than 100 kA RMS symmetrical amperes, 240 V

or 480 V maximum, when protected by devices specified in the selection tables.

* 200 V models: Use the protection specified in this document to prepare the drive for use on a circuit capable of
delivering not more than 100,000 RMS symmetrical amps and not more than 240 Vac.

* 400 V models: Use the protection specified in this document to prepare the drive for use on a circuit capable of
delivering not more than 100,000 RMS symmetrical amps and not more than 480 Vac.

€ Electric Code Compliance

The user must provide short circuit protection to protect input branch circuits as specified by the National Electric
Code (NEC), the Canadian Electric Code, Part 1 (CEC), and local codes.
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2 Short Circuit Protection for UL Compliance

€ Required Short Circuit Protection for Single-Phase 200 V Class Models

B Semiconductor Fuse Ratings

Yaskawa recommends connecting semiconductor protective type fuses. Alternative short circuit protection devices are
also shown.

Table 2.1 Required Short Circuit Protection for Single-Phase 200 V Class Models

Semiconductor Fuse
for 31 kA or 100 kA SCCR
VFD Catalog Code Fuses must be installed in the same enclosure as the VFD
HV35U VFD installed in a protected enclosure of minimum volume
Bussmann Fuse Catalog No. Maximum SCCR P eeied] Easleenta
Maximum/SCCR Minimum Volume (in3)
B001 FWH-25A14F 31 kA 100 kA 600
B002 FWH-25A14F 31 kA 100 kA 600
B004 FWH-60B 31 kA 100 kA 600
B006 FWH-80BC 31 kA 100 kA 600
B010 FWH-100BC 31 kA 100 kA 960
B012 FWH-125B 31 kA 100 kA 960
B018 FWH-150B 31 kA 100 kA 960

B Non-Semiconductor Fuse Ratings

* Class J, T, or CC fuses shall be sized at maximum 175% of drive FLA, and HV305 models with suffix B (Open
Type) shall be installed in an enclosure with a minimum volume.

* Class T fuses are fast acting (non-time delay) only.

Table 2.2 Required Short Circuit Protection for Single-Phase 200 V Class Models

Class CC, J or T Time Delay Fuse Class RK1 or RK5 Time Delay Fuse
for 31 kA or 100 kA SCCR for 31 kA SCCR
VED Catal VFD installed in a protected VFD installed in a ventilated protected enclosure of
oa: °g enclosure of minimum volume minimum volume
LVSOU Maxmt(nlr\r; Raling Maximum SCCR Protected gﬁg:ﬂﬂ:ﬁg
Maxi Enclosure Maximum Rating :
aximum SCCR Minimum Volume (A) Maximum SCCR Enclosure
(in3) Minimum Volume
(in3)
B001 3.5 31 kA 100 kA 600 3.5 31 kA 600
B002 6 31 kA 100 kA 600 6 31 kA 600
B004 12 31 kA 100 kA 600 12 31 kA 600
B006 20 31 kA 100 kA 600 20 31 kA 600
BO10 35 31 kA 100 kA 960 35 31 kA 960
B012 40 31 kA 100 kA 960 40 31 kA 960
BO18 60 31 kA 100 kA 960 60 31 kA 960
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2 Short Circuit Protection for UL Compliance

B Molded Case Circuit Breaker (MCCB) Ratings
* Any UL listed MCCB is approved. Current limiting type MCCBs are an alternate and generally recommended over

the non-current limiting type.
* The maximum MCCB rating is 200% of the Normal Duty VFD full load output amp (FLA) rating.

* For the MCCB (current limiting type) an equivalent listed current limiting type MCCB is able to be used where the
peak let-through current and 12t of the equivalent MCCB is not greater than the specified MCCB.

Table 2.3 Required Short Circuit Protection for Single-Phase 200 V Class Models

MCCB
for 31 kA SCCR
VFD Catalog Code VFD installed in a ventilated protected enclosure of minimum volume
HV35U MCCB
MCCB .
Tt Ventilated Protected
Maximum Rating (Current Limiting Type) Maximum SCCR Enclosure Minimum Volume
Schneider Electric Catalog (in3)
A) No.
B001 15 HLL36015 31 kA 600
B002 15 HLL36015 31 kA 600
B004 15 HLL36015 31 kA 600
B006 25 HLL36025 31 kA 600
BO10 40 HLL36040 31 kA 960
BO12 45 HLL36045 31 kA 960
BO18 70 HLL36070 31 kA 960

B Type E Manual Self Protected Combination Motor Controller (CMC) Ratings

* CMCs are UL Listed for 208 V or 240 V Wye or Delta and 480Y/277V. CMCs are not UL Listed for 480 V Delta,
corner ground or high impedance networks.

* A Schneider Electric GV2GH?7 insulating barrier is required for GV2P devices. A GV3G66 insulating barrier and
GVAMI11 auxiliary contact/indicator are required for GV3P devices.

Table 2.4 Required Short Circuit Protection for Single-Phase 200 V Class Models

lypsiEManualiSelfiBrotectediCombination|MotoriCantroller Type E Manual Self Protected Combination Motor Controller (CMC)
Manufacturer: Rockwell Automation Manufacturer: Schneider Electric
VFDC%?;:IOQ VFD installed in a protected enclosure of minimum volume VFD installed in a protected enclosure of minimum volume
HV35U Required
. Protected . i H Protected
CMC Rating Aﬁffrlf,gﬁﬂn Maximum Enclosure CMC Rating sg?erl_i:_?: r Maximum I:giﬁ:islﬂgﬁ‘s Enclosure
(A) Catalog No SCCR Minimum (A) Catalog No SCCR uL Minimum
g No. Volume (in3) g No. compliance | Volume (in%)
B00O1 2.5 140-MT-D9E-B25 65 kA 600 2.5 GV2P07 65 kA GV2GH7 600
B002 4 140-MT-D9E-B40 65 kA 600 4 GV2P08 65 kA GV2GH7 600
B004 10 140-MT-D9E-C10 65 kA 600 10 GV2P14 65 kA GV2GH7 600
GV3G66 +
B006 16 140-MT-D9E-C16 65 kA 600 18 GV3P18 65 kA GVAMI 1 600
GV3G66 +
BO10 25 140-MT-F9E-C25 65 kA 960 25 GV3P25 65 kA GVAMI1 960
GV3G66 +
B012 25 140-MT-F9E-C25 65 kA 960 32 GV3P32 65 kA GVAMI1 960
GV3G66 +
BO18 45 140-MT-F9E-C45 65 kA 960 40 GV3P40 65 kA GVAMI1 960
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2 Short Circuit Protection for UL Compliance

€ Required Short Circuit Protection for 3-Phase 200 V Class Models

B Semiconductor Fuse Ratings

Yaskawa recommends connecting semiconductor protective type fuses. Alternative short circuit protection devices are
also shown.

Table 2.5 Required Short Circuit Protection for 3-Phase 200 V Class Models

Semiconductor Fuse
for 31 kA or 100 kA SCCR
VFD Catalog Code Fuses must be installed in the same enclosure as the VFD
HV35U VFD installed in a protected enclosure of minimum volume
Bussmann Fuse Catalog No. Maximum SCCR P eeied] Easleenta
Maximum/SCCR Minimum Volume (in3)
2001 FWH-25A14F 31 kA 100 kA 600
2002 FWH-25A14F 31 kA 100 kA 600
2004 FWH-25A14F 31 kA 100 kA 600
2006 FWH-25A14F 31 kA 100 kA 600
2010 FWH-70BC 31 kA 100 kA 600
2012 FWH-70BC 31 kA 100 kA 600
2021 FWH-90BC 31 kA 100 kA 960
2030 FWH-100BC 31 kA 100 kA 960
2042 FWH-150B 31 kA 100 kA 960
2056 FWH-200B 31 kA 100 kA 2240
2070 FWH-200B 31 kA 100 kA 2240
2082 FWH-225A 31 kA 100 kA 2240
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2 Short Circuit Protection for UL Compliance

B Non-Semiconductor Fuse Ratings

* Class J, T, or CC fuses shall be sized at maximum 175% of drive FLA, and HV305 models with suffix B (Open
Type) shall be installed in an enclosure with a minimum volume.

* Class T fuses are fast acting (non-time delay) only.

Table 2.6 Required Short Circuit Protection for 3-Phase 200 V Class Models

Class CC, J or T Time Delay Fuse Class RK1 or RK5 Time Delay Fuse
for 31 kA or 100 kA SCCR for 31 kA SCCR
VFD Catal VFD installed in a protected VFD installed in a ventilated protected enclosure of
Co?lea °g enclosure of minimum volume minimum volume

HV35U MaximuR1 Rating Maximum SCCR Protected Ventilated

A) : Enclosure Maximum Rating . Protected

Maximum SCCR Minimum Volume (A) Maximum SCCR Enclosure

(in3) Minimum Volume

(in3)
2001 2 31 kA 100 kA 600 2 31 kA 600
2002 32 31 kA 100 kA 600 32 31 kA 600
2004 6 31 kA 100 kA 600 6 31 kA 600
2006 10 31 kA 100 kA 600 10 31 kA 600
2010 15 31 kA 100 kA 600 15 31 kA 600
2012 20 31 kA 100 kA 600 20 31 kA 600
2021 35 31 kA 100 kA 960 35 31 kA 960
2030 50 31 kA 100 kA 960 50 31 kA 960
2042 70 31 kA 100 kA 960 70 31 kA 960
2056 90 31kA 100 kA 2240 90 31 kA 2560
2070 110 31 kA 100 kA 2240 110 31 kA 2560
2082 125 31 kA 100 kA 2240 125 31 kA 2560
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2 Short Circuit Protection for UL Compliance

B Molded Case Circuit Breaker (MCCB) Ratings

* Any UL listed MCCB is approved. Current limiting type MCCBs are an alternate and generally recommended over
the non-current limiting type.

* The maximum MCCB rating is 200% of the Normal Duty VFD full load output amp (FLA) rating.

* For the MCCB (current limiting type) an equivalent listed current limiting type MCCB is able to be used where the
peak let-through current and 12t of the equivalent MCCB is not greater than the specified MCCB.

Table 2.7 Required Short Circuit Protection for 3-Phase 200 V Class Models

MCCB
for 31 kA SCCR
VFD Catalog Code VFD installed in a ventilated protected enclosure of minimum volume
HV35U MCCB
MCCB :
- Ventilated Protected
Maximum Rating (Current Limiting Type) Maximum SCCR Enclosure Minimum Volume
Schneider Electric Catalog (in3)
(A) No.

2001 15 HLL36015 31 kA 600
2002 15 HLL36015 31 kA 600
2004 15 HLL36015 31 kA 600
2006 15 HLL36015 31 kA 600
2010 15 HLL36015 31 kA 600
2012 20 HLL36020 31 kA 600
2021 40 HLL36040 31 kA 960
2030 60 HLL36060 31 kA 960
2042 80 HLL36080 31 kA 960
2056 110 HLL36110 31 kA 2560
2070 125 HLL36125 31 kA 2560
2082 150 HLL36150 31 kA 2560
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2 Short Circuit Protection for UL Compliance

B Type E Manual Self Protected Combination Motor Controller (CMC) Ratings

* CMCs are UL Listed for 208 V or 240 V Wye or Delta and 480Y/277V. CMCs are not UL Listed for 480 V Delta,
corner ground or high impedance networks.

* A Schneider Electric GV2GH7 insulating barrier is required for GV2P devices. A GV3G66 insulating barrier and
GVAMI11 auxiliary contact/indicator are required for GV3P devices.

Table 2.8 Required Short Circuit Protection for 3-Phase 200 V Class Models

llypsiElManuallSelf Protect?gMCg)mbination MotoriController Type E Manual Self Protected Combination Motor Controller (CMC)
Manufacturer: Rockwell Automation Manufacturer: Schneider Electric
VFDCC;gt:Iog VFD installed in a protected enclosure of minimum volume VFD installed in a protected enclosure of minimum volume
HV35U Required
X Protected X A q Protected
CMC Rating AE?:;‘;’t?gn Maximum Enclosure CMC Rating sgre";:_?:r Maximum pt‘g‘;’g:isrﬂ;'ﬁ‘s Enclosure
(A) Catalog No SCCR Minimum (A) Catalog No SCCR uL Minimum
g No. Volume (in3) g No. compliance | Volume (in%)
2001 1.6 140-MT-D9E-B16 65 kA 600 2.5 GV2P07 65 kA GV2GH7 600
2002 2.5 140-MT-D9E-B25 65 kA 600 25 GV2P07 65 kA GV2GH7 600
2004 4 140-MT-D9E-B40 65 kA 600 4 GV2P08 65 kA GV2GH7 600
2006 10 140-MT-D9E-C10 65 kA 600 10 GV2P14 65 kA GV2GH7 600
GV3G66 +
2010 16 140-MT-D9E-C16 65 kA 600 13 GV3P13 65 kA GVAMI1 600
GV3G66 +
2012 16 140-MT-D9E-C16 65 kA 600 18 GV3PI8 65 kA GVAMI 1 600
GV3G66 +
2021 25 140-MT-D9E-C25 65 kA 960 25 GV3P25 65 kA GVAMI 1 960
GV3G66 +
2030 45 140-MT-D9E-C45 65 kA 960 40 GV3P40 65 kA GVAMI1 960
GV3G66 +
2042 - - - - 65 GV3P65 65 kA GVAMI1 960
2056 - - - - - - - - -
2070 - - - - - - - - -
2082 - - - - - - - - -
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2 Short Circuit Protection for UL Compliance

€ Required Short Circuit Protection for 3-Phase 400 V Class Models

B Semiconductor Fuse Ratings

Yaskawa recommends connecting semiconductor protective type fuses. Alternative short circuit protection devices are
also shown.

Table 2.9 Required Short Circuit Protection for 3-Phase 400 V Class Models

Semiconductor Fuse
for 31 kA or 100 kA SCCR
VFD Catalog Code Fuses must be installed in the same enclosure as the VFD
HV35U VFD installed in a protected enclosure of minimum volume
Bussmann Fuse Catalog No. Maximum SCCR Freiesd Eaahena
Maximum/SCCR Minimum Volume (in3)
4001 FWH-40B 31 kA 100 kA 960
4002 FWH-40B 31 kA 100 kA 960
4004 FWH-50B 31 kA 100 kA 960
4005 FWH-70BC 31 kA 100 kA 960
4007 FWH-70BC 31 kA 100 kA 960
4009 FWH-90BC 31 kA 100 kA 960
4012 FWH-90BC 31 kA 100 kA 960
4018 FWH-80BC 31 kA 100 kA 960
4023 FWH-100BC 31 kA 100 kA 960
4031 FWH-125B 31 kA 100 kA 2240
4038 FWH-175B 31 kA 100 kA 2240
4044 FWH-200B 31 kA 100 kA 2240
4060 FWH-200B 31 kA 100 kA 2240
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2 Short Circuit Protection for UL Compliance

B Non-Semiconductor Fuse Ratings

* Class J, T, or CC fuses shall be sized at maximum 175% of drive FLA, and HV305 models with suffix B (Open
Type) shall be installed in an enclosure with a minimum volume.

* Class T fuses are fast acting (non-time delay) only.
Table 2.10 Required Short Circuit Protection for 3-Phase 400 V Class Models

Class CC, J or T Time Delay Fuse
for 31 kA or 100 kA SCCR

Class RK1 or RK5 Time Delay Fuse

for 31 kA SCCR

VFD installed in a protected

VFD installed in a ventilated protected enclosure of

VFDC%Ztealog enclosure of minimum volume minimum volume
R Max'ml(‘?) Rating Maximum SCCR Protected g?g:ielgeeg
: Enclosure Maximum Rating .
Maximum SCCR Minimum Volume (A) Maximum SCCR Enclosure
g Minimum Volume

(in3) (in3)
4001 2 31 kA 100 kA 960 2 31 kA 960
4002 3.5 31 kA 100 kA 960 35 31 kA 960
4004 7 31 kA 100 kA 960 7 31 kA 960
4005 9 31 kA 100 kA 960 9 31 kA 960
4007 12 31 kA 100 kA 960 12 31 kA 960
4009 15 31 kA 100 kA 960 15 31 kA 960
4012 20 31 kA 100 kA 960 20 31 kA 960
4018 30 31 kA 100 kA 960 30 31 kA 960
4023 40 31 kA 100 kA 960 40 31 kA 960
4031 50 31 kA 100 kA 2240 50 31 kA 2560
4038 60 31 kA 100 kA 2240 60 31 kA 2560
4044 75 31 kA 100 kA 2240 75 31 kA 2560
4060 100 31 kA 100 kA 2240 100 31 kA 2560
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2 Short Circuit Protection for UL Compliance

B Molded Case Circuit Breaker (MCCB) Ratings
* Any UL listed MCCB is approved. Current limiting type MCCBs are an alternate and generally recommended over

the non-current limiting type.
* The maximum MCCB rating is 200% of the Normal Duty VFD full load output amp (FLA) rating.

* For the MCCB (current limiting type) an equivalent listed current limiting type MCCB is able to be used where the
peak let-through current and 12t of the equivalent MCCB is not greater than the specified MCCB.

Table 2.11 Required Short Circuit Protection for 3-Phase 400 V Class Models

MCCB
for 31 kA SCCR
VFD Catalog Code VFD installed in a ventilated protected enclosure of minimum volume
HV35U MCCB
MCCB :
- Ventilated Protected
Maximum Rating (Current Limiting Type) Maximum SCCR Enclosure Minimum Volume
Schneider Electric Catalog (in3)
(A) No.

4001 15 HLL36015 31 kA 960
4002 15 HLL36015 31 kA 960
4004 15 HLL36015 31 kA 960
4005 15 HLL36015 31 kA 960
4007 15 HLL36015 31 kA 960
4009 15 HLL36015 31 kA 960
4012 20 HLL36020 31 kA 960
4018 35 HLL36035 31 kA 960
4023 40 HLL36040 31 kA 960
4031 60 HLL36060 31 kA 2560
4038 75 HLL36075 31 kA 2560
4044 80 HLL36080 31 kA 2560
4060 110 HLL36110 31 kA 2560
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2 Short Circuit Protection for UL Compliance

B Type E Manual Self Protected Combination Motor Controller (CMC) Ratings

* CMCs are UL Listed for 208 V or 240 V Wye or Delta and 480Y/277V. CMCs are not UL Listed for 480 V Delta,
corner ground or high impedance networks.

* A Schneider Electric GV2GH7 insulating barrier is required for GV2P devices. A GV3G66 insulating barrier and
GVAMI11 auxiliary contact/indicator are required for GV3P devices.

Table 2.12 Required Short Circuit Protection for 3-Phase 400 V Class Models

Type E Manual Self Protect(egﬁ:g)mblnatlon Motor Controller Type E Manual Self Protected Combination Motor Controller (CMC)
Manufacturer: Rockwell Automation Manufacturer: Schneider Electric
VFDC%Z?MQ VFD installed in a protected enclosure of minimum volume VFD installed in a protected enclosure of minimum volume
HV35U Required
X Protected X A B Protected
CMC Rating AE?:;‘;’&::" Maximum Enclosure CMC Rating sgrer:g:_?f g Maximum pt‘g":g:is:tgﬁ]s Enclosure
(A) Catalog No. SCCR Minimu_m3 (A) Catalog No. SCCR uL Minimu_m3
Volume (in3) compliance Volume (in3)
4001 1.6 140-MT-D9E-B16 65 kA 960 1.6 GV2P06 65 kA GV2GH7 960
4002 2.5 140-MT-D9E-B25 65 kA 960 2.5 GV2P07 65 kA GV2GH7 960
4004 6.3 140-MT-D9E-B63 65 kA 960 6.3 GV2P10 65 kA GV2GH7 960
4005 6.3 140-MT-D9E-B63 65 kA 960 6.3 GV2P10 65 kA GV2GH7 960
4007 10 140-MT-D9E-C10 65 kA 960 10 GV2P14 65 kA GV2GH7 960
4009 10 140-MT-D9E-C10 65 kA 960 10 GV2P14 65 kA GV2GH7 960
GV3G66 +
4012 16 140-MT-D9E-C16 65 kA 960 18 GV3P18 65 kA GVAMI 1 960
GV3G66 +
4018 20 140-MT-D9E-C20 65 kA 960 25 GV3P25 65 kA GVAMI1 960
GV3G66 +
4023 25 140-MT-F9E-C25 65 kA 960 25 GV3P25 65 kA GVAMI 1 960
GV3G66 +
4031 45 140-MT-F9E-C45 65 kA 2240 40 GV3P40 65 kA GVAMI1 2240
GV3G66 +
4038 45 140-MT-F9E-C45 65 kA 2240 50 GV3P50 65 kA GVAMI1 2240
GV3G66 +
4044 - - - - 65 GV3P65 65 kA GVAMI1 2240
4060 - - - - - - - - -
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