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3.2 General Requirements

3.2.1 .External Power Supply (EPS):

1. .If the product is shipped with a single-voltage EPS, the EPS shall meet the level V performance
requirements under the International Efficiency Marking Protocol and include the level V marking.

Additional information on the Marking Protocol is available at www.energystar.gov/powersupplies

- Single-output EPS shall meet level V requirements when tested using the Test Method for Calculating the
Energy Efficiency of Single-Voltage External Ac-Dc and Ac-Ac Power Supplies, Aug. 11, 2004.

+ Multi-output EPS shall meet the level V requirements when tested using the EPRI 306 Generalized
Internal Power Supply Efficiency Test Protocol, Rev. 6.6. Power Supply data generated using Rev. 6.4.2 (as

required in Version 1.2) is acceptable provided the test was conducted prior to the effective date of Version
2.0.

[i oz L)

3.2 General Requirements

3.2.1 .External Power Supply (EPS):

1. .If the product is shipped with a single-voltage EPS, Single- and Multiple-voltage EPSs shall meet the
level V performance requirements under the International Efficiency Marking Protocol. Single-voltage
EPSs shall include the level V marking. Additional information on the Marking Protocol is available at

www.energystar.gov/powersupplies

- Single-voltage EPS shall meet level V requirements when tested using the Test Method for Calculating the
Energy Efficiency of Single-Voltage External Ac-Dc and Ac-Ac Power Supplies, Aug. 11, 2004

+ Multiple-voltage EPS shall meet the level V requirements when tested using the EPRI 306 Generalized
Internal Power Supply Efficiency Test Protocol, Rev. 6.6. Power Supply data generated using Rev. 6.4.2 (as

required in Version 1.2) is acceptable provided the test was conducted prior to the effective date of Version
2.0

ii . The above requirements shall not apply to any EPSs shipped with a Digital Front End (DFE)
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3.2.4 DFE Requirements: The Typical Electricity Consumption (TECprr) of a Type 1 or Type 2 DFE sold
with an Imaging Equipment product at the time of sale shall be calculated using Equation 1 for a

DFE without Sleep Mode or Equation 2 for a DFE with Sleep Mode. The resulting TECprE value

shall be less than or equal to the maximum TECpre requirement specified in Table 2 for the given

DFE type.

i. The TEC value or Ready State power of a DFE that meets the maximum TECprE requirements should
be excluded or subtracted from the TEC energy and OM power measurements of the Imaging
Equipment product as appropriate.

ii . Section 3.3.21 provides further detail on subtracting TECprE values from TEC products;

iii. Section 3.4.2 provides further detail for excluding DFEs from OM Sleep and Standby levels.

SRR L]

[iv.

3.2.4 DFE Requirements: The Typical Electricity Consumption (TECprr) of a Type 1 or Type 2 DFE sold
with an Imaging Equipment product at the time of sale shall be calculated using Equation 1 for a

DFE without Sleep Mode or Equation 2 for a DFE with Sleep Mode. The resulting TECprE value

shall be less than or equal to the maximum TECbre requirement specified in Table 2 for the given

DFE type.

i. The TEC value or Ready State power of a DFE that meets the maximum TECprE requirements should be
excluded or subtracted from the TEC energy and OM power measurements of the Imaging Equipment

product as appropriate.

ii . Section 3.3.21 provides further detail on subtracting TECprE values from TEC products;

iii. Section 3.4.2 provides further detail for excluding DFEs from OM Sleep and Standby levels.

iv. DFEs that fail to meet these requirements will not only not have their power subtracted from that of the
Imaging Equipment product as a whole, but will disqualify the product from ENERGY STAR. Therefore,
such DFEs may not be sold with ENERGY STAR qualified Imaging Equipment.

[not only~ but~®#E3CIZ not have + + OFERIZEZ D D0 ? Z AR B EHT 50702 ]
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3.3.2 Typical Electricity Consumption: Calculated Typical Electricity Consumption (TEC) per Equation 3 or
Equation 4 shall be less than or equal to the Maximum TEC Requirement (TECwmax) specified in
Equation 6.

1. For Imaging Equipment with a Type 2 DFE that meet the Type 2 DFE maximum TECpre
requirement in Table 2, the measured energy consumption of the DFE shall be divided by 0.80 to
account for internal power supply losses and then excluded when comparing the product’s
measured TEC value to TECuax [ * ] . The DFE shall not interfere with the ability of the Imaging
Equipment to enter or exit its lower-power modes. The energy use of a DFE can only be excluded
if it meets the DFE definition in Section 1 and is a separate processing unit that is capable of

initiating activity over the network.

3.3.2 .Typical Electricity Consumption: Calculated Typical Electricity Consumption (TEC) per Equation 3or

Equation 4 shall be less than or equal to the Maximum TEC Requirement (TECwuax) specified in Equation 6.

i . For Imaging Equipment with a Type 2 DFE that meet the Type 2 DFE maximum TECpre requirement in
Table 2, the measured energy consumption of the DFE shall be divided by 0.80 to account for internal
power supply losses and then excluded when comparing the product’s measured TEC value to TECmax
and for reporting .

ii . The DFE shall not interfere with the ability of the Imaging Equipment to enter or exit its lower-power
modes.

iii. .The energy use of a DFE can only be excluded if it meets the Type 2 DFE definition in Section

landisa separate processing unit that is capable of initiating activity over the network.

3.3.2 EMEWHENE  SIEABEIFFIRAAC LV EH SN 2 EENTEE R (TEC) I, FHREA6ICLVBES
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3.4.2 DFE Requirements: For Imaging Equipment with a functionally-integrated DFE that relies on the

Imaging Equipment for its power, and that meets the appropriate maximum TECDFE requirement

found in Table 2, the DFE power shall be excluded subject to the following conditions:

i . Ready State power of the DFE, as measured in the test method, shall be divided by 0.60 to account for

internal power supply losses.

Sleep Mode Requirements: If the resultant power in Paragraph 1, above, is less than or equal to the

Ready State or Sleep Mode power of the Imaging Equipment [ - ] , then the power shall be excluded from
the Imaging Equipment’s measured Ready State or Sleep Mode power [ -] when comparing to the Sleep
Mode requirements in Section 3.4.4, below [ ] . Otherwise, the Sleep Mode power of the DFE, as
measured in the test method, shall be divided by 0.60 and excluded from the Ready or Sleep Mode power

of the Imaging Equipment for comparing to the requirements [ * ] .

Standby Requirements: If the resultant power in Paragraph i, above, is less than or equal to the Ready

State,Sleep Mode, or Off Mode power of the Imaging Equipment [ : ] , then the power shall be excluded
from the Imaging Equipment’s Ready State, Sleep Mode, or Off Mode power [ -+ ] when comparing to the
Standby requirements in Section 3.4.5, below [ + ] . Otherwise, the Sleep Mode power of the DFE, as
measured in the test method, shall be divided by 0.60 and excluded from the Ready State, Sleep Mode, or

Off Mode power of the Imaging Equipment for comparing to the requirements [ - ] .

ii . The DFE must not interfere with the ability of the Imaging Equipment to enter or exit its lower-power

modes.

iii. In order to take advantage of this exclusion, the DFE must meet the [ ] definition in Section 1 and be

a separate processing unit that is capable of initiating activity over the network.

3.4.2 .DFE Requirements: For Imaging Equipment with a Type 2 DFE that relies on the Imaging Equipment

for its power, and that meets the appropriate maximum TECDFE requirement found in Table 2, the DFE

power shall be excluded subject to the following conditions:

1. .Ready State power of the DFE, as measured in the test method, shall be divided by 0.60 to account for

internal power supply losses.

+ Sleep Mode Requirements: If the resultant power in Paragraph 1, above, is less than or equal to the Ready

State or Sleep Mode power of the Imaging Equipment product as a whole, then the power shall be excluded
from the measured Ready State or Sleep Mode power of the Imaging Equipment product as a whole when
comparing to the Sleep Mode requirements in Section 3.4.4, below, and for reporting. Otherwise, the Sleep
Mode power of the DFE, as measured in the test method, shall be divided by 0.60 and excluded from the
Ready or Sleep Mode power of the Imaging Equipment for comparing to the requirements, and for

reporting.

- Standby Requirements: If the resultant power in Paragraph 1, above, is less than or equal to the Ready
State, Sleep Mode, or Off Mode power of the Imaging Equipment [product # Ai1 52X Th 5
then the power shall be excluded from the Ready State, Sleep Mode, or Off Mode power of the Imaging

] asa whole,

Equipment product as a whole when comparing to the Standby requirements in Section 3.4.5, below, and
for reporting. Otherwise, the Sleep Mode power of the DFE, as measured in the test method, shall be
divided by 0.60 and excluded from the Ready State, Sleep Mode, or Off Mode power of the Imaging

Equipment for comparing to the requirements, and for reporting.

ii. .The DFE must not interfere with the ability of the Imaging Equipment to enter or exit its lower-power

modes.

iii. .In order to take advantage of this exclusion, the DFE must meet the Type 2 DFE definition in Section 1

and be a separate processing unit that is capable of initiating activity over the network.
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4 TEST SETUP

4.1 General Test Setup

B) Ac Input Power

Table 2:Input Power Requirements for Products with Nameplate Rated Power Less Than or Equal to 1500 W

4 TEST SETUP

4.1 General Test Setup

B) Ac Input Power

Table 2:Input Power Requirements for Products with Nameplate Rated Power Less Than or Equal to 1500 W

Maximum Maximum
Voltage Total Frequency Voltage Total Frequency
Market Voltage ) Frequency Market Voltage ; Frequency
Tolerance Harmonic Tolerance Tolerance Harmonic Tolerance
Distortion Distortion
Japan 100 V ac +/-1.0 % 2.0% 50 Hz/60 Hz +/-1.0 % Japan 100 V ac +/-1.0 % 2.0% 50 or 60 Hz +/-1.0 %

Table3: the same reading(50 Hz/60 Hz)

Table3: the same reading(50 or 60 Hz)

50 Hz/60 Hz  [#% Y 0#4 13 H R O TEMK]

50 XI% 60 Hz [0 0#45 1B O THIE]

6 H 26 H Rk A & DY EE T OF0ER 3L
v v ar4.B) RHATIES
« K2 KUFE 3 O HARORERHATE N EMROE W EGFR ~% [50Hz/60Hz) 75 150 XX 60H z | (218 Z 7=,
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6.1 General Configuration 6.1 General Configuration
[A) xS T23®ER L, LT, B) E8EENRTND,] A) As-shipped Condition: All products shall be tested in their “as-shipped” configuration unless otherwise

specified by this test method.

A). Product Speed for Calculations and Reporting: The product speed for all calculations and reporting B) .Product Speed for Calculations and Reporting: The product speed for all calculations and reporting
shall be the highest speed as claimed by the manufacturer per the following criteria, expressed in shall be the highest speed as claimed by the manufacturer per the following criteria, expressed in
images per minute (ipm) and rounded to the nearest integer: images per minute (ipm) and rounded to the nearest integer
6.1 — i 6.1 —fxaxiE

[A) ITHST2XFERL, T, B) L8ENTILD,] A) HAIRFO S « BIB O RN VR | B IATRETIE L LT THMWERE R cillid 2 2 &,

A) BHEBIOHEHORGEE . T X CTOHES LOHMEAORMEE L, FOEMECESIREEES | B) SHEBS I OHEHAORGLEE . X CoOHEBS X OHMEHAORGSEE T, IO ST REFER DT
NEERETIHREFHETHY, 105720 0% (ipm : images per minute) TH XL, I HITWVIEEICINEE | 59 5 (claimed)xEHEE THY . 1 0H7- 0 OEEEL (ipm : images per minute) T X1, & b WEEIZIY

HAZIND, BIAIND,
6 H 26 H B L A € D Y F B FT D FAER 3L
v ar61 —ERE

« TRIBDIREDZRVIRY . UUT I 3RBR7ik & LT THmE) Ml CRlB 5 2 L) LOEMAEEZMALT,
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4 At BREE 7w 7=P 2 #&3R) 6 H Bt (5 BElO3GEEKROEOFR)
6.1 General Configuration 6.1 General Configuration
A) Product Speed for Calculations and Reporting B) .Product Speed for Calculations and Reporting:
2) For all products, the product speed shall be based on: 2) .For all products, the product speed shall be based on:
a) The manufacturer-claimed print speed, unless the product cannot print, in which case, a) .The highest manufacturer-claimed monochrome print speed, unless the product cannot print, in which
case,
b) The manufacturer-claimed copy speed, unless the product cannot print or copy, in which case, b) .The highest manufacturer-claimed monochrome copy speed, unless the product cannot print or copy, in
which case
6.1 — i 6.1 — i
A)  EHEI K OHRE ] o0 i B) R K OREH O RGHE
2) TARTORBICHL T, "WEEEIUTICES TS Z L, 2) TANTORMICEL T, "WaEEILTIZESN TS Z &,
a) BEHEEFIZLDAHT Y o bEE, L LRENTY v hTERWEEERS, BHEICZY TS a) WEFREZICLIDAWME /) 7 u—L7) » M@, 2 LRERTY v FTERWEEEZRL,
Hizid, TRk, [ hv] 2R 2DIcANnT] BEITEAT DB, Tk
b) HLEFEFICIDAMETHEE, 72 L-ER 7Y U P ERITEETERWEE AR, BEIEY b) BEFEEFIZLDIAME ) 70— L0 T EmEE, 72 LEEN Y U N ERITET TERWEEER
TOHETIE. Tl <. BEITZYET 258103, i,
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6.1 General Configuration
D) Service/Maintenance Modes : UUTs shall never be in service/maintenance modes, including color calibration,

during testing.

3) If service/maintenance modes cannot be disabled and a service/maintenance mode occurs during a job other
than the first job, the results from the job with the service/maintenance mode may be replaced with results
from a substitute job. In this case, the substitute job shall be inserted into the test procedure immediately
following Job 4, and the inclusion of the substitute job shall be reported. Each job period shall be 15

minutes.

6.1 General Configuration
E) Service/Maintenance Modes : UUTs shall never be in service/maintenance modes, including color calibration,

during testing.

3) .If service/maintenance modes cannot be disabled and a service/maintenance mode occurs during a job other
than the first job, the results from the job with the service/maintenance mode shall be replaced with results
from a substitute job. In this case, the substitute job shall be inserted into the test procedure immediately

following Job 4 and the inclusion of the substitute job shall be reported. Each job period shall be 15 minutes.
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8 TYPICAL ENERGY CONSUMPTION (TEC) TEST PROCEDURE

8.1 Job Structure

A). Jobs per Day: The number of jobs per day (NJOBS) is specified in Table 7.
Table 7: Number of Jobs per Day (NJOBS)

B). Images per Job: Except for fax machines, the number of images shall be computed according to
Equation 2, below. For convenience, Table 11 at the end of this document provides the resultant images per
job computation for each integer product speed up through 100 ipm.

Equation 2: Calculation of Number of Images per Job

C). Test Image: Test Pattern A from International Organization for Standardization (ISO)/IEC Standard
10561:1999 shall be used as the original image for all testing.
1). Test images shall be rendered in 10 point size in a fixed-width Courier font (or nearest .equivalent)..
2). German-specific characters need not be reproduced if the product is incapable of German character

reproduction.

D). Print Jobs: Print jobs for the test shall be sent over the network connection designated in Table 6
immediately before printing each job.

1). Each image in a print job shall be sent separately, (i.e., all images may be part of the same document),
but shall not be specified in the document as multiple copies of a single original image (unless the
product is a digital duplicator).

2). For printers and MFDs that can interpret a page description language (PDL) (e.g., Printer Command
Language PCL, Postscript), images shall be sent to the product in a PDL.

E). Copy Jobs:
1). For copiers with speed less than or equal to 20 ipm, there shall be one original per required image.
2). For copiers with speed greater than 20 ipm, it may not be possible to match the number of required
original images (i.e., due to limits on document feeder capacity). In this case, it is permissible to make

multiple copies of each original, and the number of originals shall be greater than or equal to ten.

Example: For a 50 ipm unit that requires 39 images per job, the test may be performed with four copies of

10 originals or three copies of 13 originals.

3). Originals may be placed in the document feeder before the test begins.

a). Products without a document feeder may make all images from a single original placed on the platen.

8 TYPICAL ENERGY CONSUMPTION (TEC) TEST PROCEDURE

8.1 Job Structure

A). .Jobs per Day: The number of jobs per day (NJOBS) is specified in Table 7.
Table 7: Number of Jobs per Day (NJOBS)

B) . Images per Job: Except for fax machines, the number of images shall be computed according to Equation
2, below. For convenience, Table 11 at the end of this document provides the resultant images per job
computation for each integer product speed up through 100 ipm.

Equation 2: Calculation of Number of Images per Job

C).. Test Image: Test Pattern A from International Organization for Standardization (ISO)/IEC Standard
10561:1999 shall be used as the original image for all testing.
1) .Test images shall be rendered in 10 point size in a fixed-width Courier font (or nearest equivalent).
2) .German-specific characters need not be reproduced if the product is incapable of German character

reproduction.

D) ..Print Jobs: Print jobs for the test shall be sent over the network connection designated in Table 6 .
immediately before printing each job..

1) .Each image in a print job shall be sent separately, (i.e., all images may be part of the same document),
but shall not be specified in the document as multiple copies of a single original image (unless the
product is a digital duplicator).

2) .For printers and MFDs that can interpret a page description language (PDL) (e.g., Printer Command
Language PCL, Postscript), images shall be sent to the product in a PDL.

E). .Copy Jobs:
1) .For copiers with speed less than or equal to 20 ipm, there shall be one original per required image.
2) .For copiers with speed greater than 20 ipm, it may not be possible to match the number required
original images (i.e., due to limits on document feeder capacity). In this case, it is permissible to make
multiple copies of each original, and the number of originals shall be greater than or equal to ten.
Example: For a 50 ipm unit that requires 39 images per job, the test may be performed with four copies of

10 originals or three copies of 13 originals.

3) .Originals may be placed in the document feeder before the test begins.

a) .Products without a document feeder may make all images from a single original placed on the platen.
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F). Fax Jobs: Fax jobs shall be sent via the connected phone line or line simulator immediately before
Performing each job.
[8.2fi1x72 L]
8.3 Measurement Procedures
A). Measurement of TEC shall be conducted according to Table 8 for printers, fax machines, digital
duplicators with print capability, and MFDs with print capability, and Table 9 for copiers, digital
duplicators without print capability, and MFDs without print capability, subject to the following

provisions:

1). Paper: There shall be sufficient paper in the UUT to perform the specified print or copy jobs.
2). Duplexing: Products shall be tested in simplex mode, unless the speed of duplex mode output is

greater than the speed of simplex mode output, in which case they will be tested in duplex mode.

In all cases, the mode in which the unit was tested and the print speed used must be documented.

Originals for copying shall be simplex images.

3 ). Energy Measurement Method: All measurements shall be recorded as accumulated energy over

time, in Wh; all time shall be recorded in minutes.

a). “Zero meter” references may be accomplished by recording the accumulated energy consumption at

that time rather than physically zeroing the meter.

F) .Fax Jobs: Fax jobs shall be sent via the connected phone line or line simulator immediately before
performing each job.
[8.28i1x72 L]
8.3 Measurement Procedures
A) Measurement of TEC shall be conducted according to Table 8 for printers, fax machines, digital
duplicators with print capability, and MFDs with print capability, and Table 9 for copiers, digital
duplicators without print capability, and MFDs without print capability, subject to the following

provisions:

1) .Paper: There shall be sufficient paper in the UUT to perform the specified print or copy jobs.

2) .Duplexing: Products shall be tested in simplex mode, unless the speed of duplex mode output is greater
than the speed of simplex mode output, in which case they will be tested in duplex mode. In all cases,
the mode in which the unit was tested and the print speed used must be documented. Originals for
copying shall be simplex images.

3) .Energy Measurement Method: All measurements shall be recorded as accumulated energy overtime, in
Wh; all time shall be recorded in minutes.

a) .“Zero meter” references may be accomplished by recording the accumulated energy consumption at

that time rather than physically zeroing the meter.
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9 OPERATIONAL MODE (OM) TEST PROCEDURE
9.1 Measurement Procedures
A) Measurement of OM power and delay times shall be conducted according to Table 10, subject to the following

provisions:

1) Power Measurements: All power measurements shall be made using either the average power or

accumulated energy approaches as described below:

a) Average Power Method: The true average power shall be measured over the course of a user

selected period, which shall be no less than 5 minutes.

i) For those modes that do not last 5 minutes, the true average power shall be measured over the
mode’s entire duration.

b) Accumulated Energy Approach: If the test instrument is incapable of measuring the true average

power, the accumulated energy consumption over the course of a user selected period shall be measured.
The test period shall be no less than 5 minutes. The average power shall be determined by dividing the

accumulated energy consumption by the time of the test period.

9 OPERATIONAL MODE (OM) TEST PROCEDURE
9.1 Measurement Procedures
A) .Measurement of OM power and delay times shall be conducted according to Table 10, subject to the following

provisions:

1) .Power Measurements: All power measurements shall be made using either the average power or

accumulated energy approaches as described below:

a) .Average Power Method: The true average power shall be measured over the course of a user selected period,

which shall be no less than 5 minutes.
i) .For those modes that do not last 5 minutes, the true average power shall be measured over the mode’s
entire duration.

b) .Accumulated Energy Approach: If the test instrument is incapable of measuring the true average power, the

accumulated energy consumption over the course of a user selected period shall be measured. The test
period shall be no less than 5 minutes. The average power shall be determined by dividing the accumulated
energy consumption (in watt-hours) by the time of the test period (in hours).

1) .For those modes that do not last 5 minutes, the accumulated energy consumption shall be measured over

the mode’s entire duration.
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