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1 OVERVIEW  1 

The following test method shall be used for determining product compliance with requirements in the 2 
ENERGY STAR Eligibility Criteria for Large Network Equipment (LNE). 3 

2 APPLICABILITY 4 

The following test method is applicable to all eligible products covered by the scope as defined in Section 5 
2 of the ENERGY STAR Draft 2 Eligibility Criteria for Large Network Equipment, but test requirements are 6 
dependent upon the feature set of the product under evaluation. The following guidelines shall be used to 7 
determine the applicability of each section of this document: 8 

 One or both procedures in Section 6 shall be conducted on eligible products that are not High 9 
Port Count products. 10 

 The procedures in Section 7 shall be conducted on eligible products that are High Port Count 11 
products.   12 

Note: The Applicability section has been updated to indicate that High Port Count products are required 13 
to perform only the specialized testing in Section 7, while all other products are required to perform only 14 
the testing in Section 6.  15 

3 DEFINITIONS 16 

Unless otherwise specified, all terms used in this document are consistent with the definitions in the 17 
ENERGY STAR Large Network Equipment Specification. 18 

A) Abbreviations and Units: 19 

1) ac: Alternating current 20 

2) ATIS: Alliance for Telecommunications Industry Solutions 21 

3) bps: Bits per second 22 

4) C: Celsius 23 

5) dc: Direct current 24 

6) FCS: Frame check sequence 25 

7) GBIC: Gigabit interface converter 26 

8) Hz: Hertz 27 

9) IEEE: Institute of Electrical and Electronics Engineers 28 

10) IMIX: Internet mix 29 

11) IP: Internet protocol 30 

12) LNE: Large network equipment 31 
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13) MAC: Medium access control 32 

14) MUT: Module under test 33 

15) NDR: Non-drop rate 34 

16) OSI: Open systems interconnection 35 

17) PDU: Power distribution unit 36 

18) PSU: Power supply unit 37 

19) RMS: Root mean square 38 

20) SFD: Start of frame delimiter 39 

21) SFP: Small form-factor pluggable 40 

22) UPS: Uninterruptible power supply 41 

23) UUT: Unit under test 42 

24) V: Volts 43 

25) VLU: Very low utilization 44 

26) W: Watt 45 

B) Definitions: 46 

1) High Port Count Product: An LNE product that has more than 200 data ports, each of which has a 47 
maximum rated data throughput rate of at least 10 Gbps.  48 

Note: DOE recognizes that there can be a large cost burden associated with testing products with many 49 
data ports that have a rated throughput of at least 10Gbps. For this reason, the Final Draft Test Method 50 
classifies products with more than 200 data ports that each have a throughput of at least 10Gbps as High 51 
Port Count products. Such products are required to perform specialized testing that includes a snaked 52 
data traffic configuration in order to reduce test burden. DOE requests stakeholder feedback regarding 53 
this proposed definition. Specifically, is 200 10Gbps ports an appropriate threshold to High Port Count 54 
products? 55 

2) Internet Mix (IMIX) Traffic: A stateless traffic profile that contains a mixture of frame sizes 56 
statistically similar to a composition observed in the Internet

1
.  57 

3) Maximum Non-Drop Rate (NDR): The highest observed system throughput, measured in bits per 58 
second (bps), at which all data packets received by the unit under test (UUT) are processed and 59 
correctly transmitted. 60 

4) System Throughput: The sum of the data link bits processed by the UUT per second in the 61 
egress direction, including frame preamble, Start Frame Delimiter (SFD), Frame Check Sequence  62 
(FCS), and minimum interpacket gap. 63 

5) System Utilization: The system throughput expressed as a percentage of the system’s measured 64 
NDR. 65 

6) Traffic Profile: The statistical distribution of the size/type of the data sent through the UUT. 66 

                                                      
1
 For further information regarding IMIX, refer to Spirent Communications – Test Methodology Journal: 

IMIX (Internet Mix) Journal, March 2006. 



 

ENERGY STAR Program Requirements for Large Network Equipment – Final Draft Test Method (Rev. June-2015) Page 3 of 13 

4 TEST SETUP 67 

A) Input Power: Input power for alternating current (ac) LNE shall be as specified in Table 1 and Table 2. 68 
Input power for direct current (dc) LNE shall be as specified in Table 3. The input power frequency for 69 
ac LNE shall be as specified in Table 4. 70 

 71 
Table 1: Input Power Requirements for Ac-powered Products with Nameplate Rated Power Less 72 

Than 1500 Watts (W) 73 

Product Type 
Supply 
Voltage 

Voltage 
Tolerance 

Maximum Total 
Harmonic Distortion 

Ac single-phase 
powered LNE 

115 V ac 
230 V ac 

+/- 1.0% 
2.0%, up to and 

including the 13th 
harmonic Ac three-phase 

powered LNE 

208 V ac  

400 Vac 

 74 

Table 2: Input Power Requirements for Ac-powered Products with Nameplate Rated Power Greater 75 
Than or Equal to 1500 W 76 

Product Type 
Supply 
Voltage 

Voltage 
Tolerance 

Maximum Total 
Harmonic Distortion 

Ac single-phase 
powered LNE 

115 V ac 

230 V ac 

+/- 4.0% 
5.0%, up to and 

including the 13th 
harmonic Ac three-phase 

powered LNE 

208 V ac  

400 Vac 

 77 

Table 3: Input Power Requirements for Dc-powered Products 78 

Product Type 
Supply 
Voltage 

Voltage 
Tolerance 

Dc powered LNE 
rated for -48 V dc 

-53 V dc +/- 2.0 V 

 79 
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Table 4: Input Power Frequency Requirements for Ac-powered Products 80 

Supply 
Voltage 

Frequency 
Frequency 
Tolerance 

115 V ac 
60 Hertz 

(Hz) 

+/-1.0% 

230 V ac 
50 Hz or 

60 Hz 

208 V ac, 
Three-phase 

60 Hz 

400 V ac, 
Three-phase 

50 Hz or 
60 Hz 

 81 

B) Ambient Temperature: The ambient temperature in front of the main airflow inlet of the UUT during all 82 
power measurement tests shall be greater than 27.0°C and less than 30.0°C. 83 

Note: The Draft 2 Test Method requires an ambient temperature of 27°C +/- 1°C. The range was 84 
broadened from the previous draft in order to ensure test repeatability, since there can be a wide variation 85 
in the power used by cooling fans depending on the ambient temperature. In response to the publication 86 
of the Draft 2 Test Method, DOE received comment that the narrow range of this requirement might 87 
introduce unnecessary test burden. Further, stakeholders commented that ATIS 06000015.2013 allows 88 
alternative methods to be used that avoid the necessity of a narrow ambient temperature range. 89 

Section 5.7 of ATIS 06000015.2013 requires that power usage attributable to the UUT’s cooling systems 90 
be representative of operation at 27°C, and allows one of three methods to be used. Two of these options 91 
are not being considered for inclusion since one requires that the fan speed be fixed, and the other 92 
requires that a calculated power offset be applied to the measured power value. DOE is not aware of a 93 
verifiable method to determine such a representative fixed fan speed nor power offset to simulate 94 
operation at 27°C. One of the allowable methods in Section 5.7 of ATIS 06000015.2013 requires that the 95 
UUT be tested at a temperature greater than 27°C. Based on this, Section 4.B) of the Final Draft Test 96 
Method requires that the ambient temperature be greater than 27.0°C and less than 30.0°C. DOE 97 
requests comment on the proposed requirements.  98 

1) Temperature Measurement Location and Accuracy: Temperature must be measured no more 99 
than 50 millimeters in front of (upwind of) the main airflow inlet of the UUT and reported by the 100 
sensor with an overall accuracy of ± 0.5 °C or better. If the UUT has more than one main airflow 101 
inlet, then the temperature must be measured simultaneously from the two main airflow inlets that 102 
are separated by the greatest spatial distance. The average of the two measurements must meet 103 
the ambient temperature requirement of Section 4.B).  104 

Note: DOE recognizes that some LNE products may have more than one main airflow inlet. For this 105 
reason the Final Draft Test Method includes a method to help ensure that the measured temperature is 106 
accurate across a wider spatial geometry.  107 

C) Relative Humidity: Relative humidity shall be within 15% and 80%. 108 

D) Power Meter: Power meters shall possess the following attributes: 109 

1) Reporting and Measurement Units:  110 

a) If the UUT is a dc powered LNE, the power meter shall report power, voltage, and current. 111 
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b) If the UUT is an ac powered LNE, the power meter shall report true root mean square (RMS) 112 
power, voltage, current, and power factor. 113 

2) Calibration: The meter shall have been calibrated within a year of the test date, by a standard 114 
traceable to National Institute of Standards and Technology [USA] or a counterpart national 115 
metrology institute in other countries. 116 

3) Crest Factor (ac powered LNE only): An available current crest factor of 3 or more at its rated 117 
range value. For power meters that do not specify the current crest factor, the power meter must 118 
be capable of measuring an amperage spike of at least 3 times the maximum amperage 119 
measured during any 1 second sample. 120 

4) Minimum Bandwidth of Input Circuitry: 80.0 kHz. 121 

5) Minimum Digitizing Sample Rate: 40.0 kHz. 122 

6) Minimum Resolution: 123 

a) 0.01 W for measurement values less than 10 W; 124 

b) 0.1 W for measurement values from 10 W to 100 W; and 125 

c) 1.0 W for measurement values greater than 100 W. 126 

7) Measurement Accuracy: Power measurements shall be reported by the power meter with an 127 
overall accuracy of 1% or better for all measured power values.  128 

E) Network Test Equipment (Test Equipment): The Test Equipment used for Section 6 and Section 7 129 
must comply with the following requirements:  130 

1) Number of Ports: The Test Equipment shall have at least one port for each port required to be 131 
connected to a port on the UUT, as stated in Section 5.1.A)5)a). Each connected port on the Test 132 
Equipment shall be capable of sending and receiving data to and from the UUT at the highest 133 
operable line-rate standard corresponding to the connected port on the UUT.  134 

2) Traffic Generation: The Test Equipment must be capable of generating traffic that complies with 135 
the requirements in Section 5.1.A)5)d). 136 

5 TEST CONDUCT 137 

5.1 UUT and Test Equipment Configuration 138 

A) Variable Load Testing: All testing performed in Section 6 and Section 7 shall adhere to the 139 

requirements provided in the Alliance for Telecommunications Industry Solutions (ATIS)-140 

0600015.03.2013 standard unless otherwise specified in this document. All testing performed in 141 

Section 6 and Section 7 shall be conducted as follows: 142 

1) As-shipped Condition: Products shall be tested in their “as-shipped” configuration, which includes 143 

both hardware configuration and system settings, unless otherwise specified in this test method. 144 

a) LNE Requiring Initial Configuration: If the UUT cannot be tested in its “as-shipped” condition 145 

without additional initial configuration, then the UUT shall be configured according to the 146 

instructions provided in the UUT’s user manual. Any supporting materials (e.g., configuration 147 

files) that are included with the UUT or publicly available may be used if required for correct 148 

UUT functionality. 149 

b) Mid-test UUT Reconfiguration: The UUT shall be configured prior to running the test 150 

procedures in Section 6 or Section 7. No reconfiguration of the UUT shall occur following the 151 

commencement of the procedures in Section 6 or Section 7, unless otherwise specified in 152 

this test method. 153 
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2) Measurement Location: All power measurements shall be taken at a point between the ac or dc 154 

power source and the UUT. No uninterruptible power supply (UPS) units may be connected 155 

between the power meter and the UUT. 156 

3) Air Flow Management: Any airflow directly surrounding the UUT during testing shall only be 157 

generated by fans or cooling devices that are standard components of the UUT. 158 

4) Power Supply Units (PSUs): All installed PSUs included with the UUT must be operational and 159 

connected to an appropriate power source, unless otherwise specified in this test method. 160 

a) UUTs with Multiple PSUs: If the UUT has more than one PSU, then any method may be used 161 

to aggregate the power so long as the method used does not introduce a measurement error 162 

greater than 1% of the total measured power. 163 

Note: Based on stakeholder feedback, DOE has added back the ability to use power distribution units 164 
(PDUs) for products with multiple PSUs. The Final Draft Test Method now permits any method to be 165 
employed in aggregating the power usage of multiple PSUs, so long as that method does not have a 166 
substantial power overhead.  167 

5) I/O and Network Connection: UUT ports shall be connected as indicated in Section 5.2.A)4). All 168 

connected ports shall be ready to pass traffic for the entirety of the testing performed in Section 6. 169 

a) Number of Ports Connected: The number of ports required to be connected to the Test 170 

Equipment are as follows: 171 

i. Full-port Test: Section 6.1 shall be performed with all traffic-capable UUT ports 172 

connected to the Test Equipment. 173 

ii. Half-port Test in Full-mesh Configuration: If the UUT is tested in the Full-mesh 174 

configuration according to Section 5.2.A)4), then Section 6.2 shall be performed with half 175 

of the traffic-capable UUT ports connected to the Test Equipment. Round up to the 176 

nearest integer value if there are an odd number of ports. The ports to be connected shall 177 

be chosen at random. 178 

iii. Half-port Test in Dual-group Partial Mesh Configuration: If the UUT is tested in the Dual-179 

group Partial Mesh configuration according to Section 5.2.A)4), then Section 6.2 shall be 180 

performed with half of the UUT downlink ports connected to the Test Equipment. Round 181 

up to the nearest integer value if there are an odd number of ports. The ports to be 182 

connected shall be chosen at random. All of the UUT uplink ports shall be connected 183 

during testing. 184 

iv. High Port Count Power Measurement Test: Section 7.1 shall be performed with two UUT 185 

ports connected to corresponding ports on the test equipment for each distinct stream of 186 

snaked data traffic. The ports shall be connected according to Section 5.2.B).  187 

v. High Port Count Throughput Measurement Test: Section 7.27.2 shall be performed with 188 

all ports on the modules under test (MUTs) connected to corresponding ports on the Test 189 

Equipment, and there shall be two UUT ports connected to corresponding ports on the 190 

test equipment for each distinct stream of snaked data traffic. The ports shall be 191 

connected according to Section 5.2.C). 192 
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Note: The Final Draft Test Method includes port configuration requirements that support added testing for 193 
High Port Count products found in Section 7. DOE believes these requirements to be representative of 194 
those already used by manufacturers to implement snaked traffic testing. DOE requests stakeholder 195 
comment on how accurately the requirements align with how snaked traffic is actually implemented.  196 

b) System Management Ports: Any port on the UUT that does not pass traffic, and is solely 197 

intended for device management may be connected as instructed by the manufacturer during 198 

testing. If no manufacturer instruction is provided, system management ports shall be 199 

disconnected during testing. 200 

c) Energy Efficient Ethernet (EEE): If the UUT has ports that provide EEE
2
, the UUT shall be 201 

connected to network ports that also support EEE. This can be done either by having the 202 
traffic source provide the EEE ports, or placing an intermediate network device between the 203 
traffic source and UUT. 204 

d) Traffic Generation: The traffic generated by the Test Equipment for Section 6 and Section 7 205 
must comply with the following requirements:  206 

i. Packet Format: The traffic shall be formatted as Internet Protocol (IP) version 4 (IPv4
3
) 207 

with randomized IPv4 data field values. The IPv4 packets shall be transported using 208 
Ethernet

4
. 209 

ii. Generated Packet Size Statistical Distribution: The traffic shall consist of packet sizes 210 
whose generation frequency is statistically described by the Simple IMIX distribution, 211 
defined in Table 5. 212 

iii. Idle-link Period Distribution: All traffic shall be generated so that the same interpacket gap 213 
separates each transmitted Ethernet packet. In other words, there should be a fixed 214 
spacing in time between Ethernet frames. However, frames shall not be sent to all ports 215 
simultaneously (i.e. the fixed spacing in time should not occur simultaneously on all 216 
ports). 217 

Table 5: Simple IMIX Packet Distribution
5
 218 

IP Packet 
Size 

(Bytes) 

Ethernet 
Frame Size

6
 

(Bytes) 

Proportion of 
Total Generated 

IP Packets 

Proportion of Total 
Generated Ethernet 

Packet 
Throughput

7
 

40 64 
7 parts 

(~58.33%) 
~12.83% 

576 594 
4 parts 

(~33.33%) 
~53.60% 

1500 1518 
1 part 

(~8.33%) 
~33.57% 

                                                      
2
 As defined in Clause 78 of IEEE 802.3 (originally specified in IEEE 802.3az). 

3
 “Internet Protocol”. Sep 1981. RFC 791. 

4
 As defined in IEEE 802.3.  

5
 “Table D.1: Simple IMIX”, Annex D: IMIX Traffic, ATIS – 0600015.03.2013 

6
 Ethernet frame sizes do not include preamble, start of frame delimiter (SFD), or minimum interpacket 

gap.  
7
 Throughput is based on the listed Ethernet frame size plus 7-byte preamble, 1-byte SFD, and 12-byte 

minimum interpacket gap per transmitted packet.  
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 219 

 220 

Figure 1: Relationship of Different Components of Test Data
8
 221 

Note: The Draft 2 Test Method included "Physical Interface Requirements” that limited what type of 222 
interfaces, ports, and pluggable modules could be used on the UUT during testing. DOE has not included 223 
these requirements in the Final Draft Test Method, since they will be addressed in future drafts and/or 224 
versions of the Specification.  225 

e) Cabling Requirements: Each copper-based cable used during testing shall be no longer than 226 

5 meters in length. 227 

f) Interchangeable Modules Installed in High Port Count Products: If the UUT is a High Port 228 

Count product, then for each distinct type of interchangeable module installed in the UUT that 229 

can change the port configuration, there must be a total of at least two (2) identical such 230 

modules installed. For example, there cannot be just one of a certain type of line card 231 

installed; there must be at least two of each type installed.  232 

Note: The Final Draft Test Method requires High Port Count products to have at least two of each 233 
interchangeable module (e.g., line card) installed. In Section 7.2, the maximum throughput is measured 234 
using two identical modules in order to ensure that test data traffic is not simply processed locally on the 235 
module, but rather, forced to be handled at a system level. DOE believes this requirement to be 236 
consistent with how High Port Count products are currently tested, and does not believe the restriction in 237 
product configuration to impose unnecessary burden.  238 

5.2 UUT and Test Equipment Preparation 239 

A) Variable Load Test Preparation: Prior to performing testing outlined in Section 6 or Section 7, prepare 240 

the UUT according to the following steps:  241 

1) Record the UUT manufacturer, model name, and configuration details including, but not limited 242 

to, number of ports, port throughput, additional built in interface ports, and number of fans. 243 

2) If the UUT is a rack device, install it in a test rack. If the UUT is not a rack device, place it in a 244 

stable location where it will not be disturbed. Once set up, the UUT shall not be physically 245 

moved until testing is complete. 246 

                                                      
8
 The diagram is included as an example to clarify certain terms, and is not drawn to scale. Certain 

optional elements not included in the diagram, such as VLAN tagging, may be used when appropriate.  
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3) Configure the Test equipment for the correct traffic workload and profile as described in 247 

5.1A)a)d). 248 

4) Connect UUT ports to the Test equipment in the appropriate topology according to the following: 249 

a) The dual-group partial mesh topology shall be used if there are clear designations between 250 

downlink and uplink ports listed on the UUT, or if downlink and uplink ports are indicated in 251 

materials, such as instruction manuals, provided by the manufacturer. In this configuration, 252 

traffic must always flow from an uplink port to a downlink port or vice versa. If the UUT is a 253 

High Port Count product, then it shall be configured according to the requirements in Sections 254 

5.2.B) and 5.2.C). 255 

b) The full mesh topology shall be used if there are no clear designations between downlink and 256 

uplink ports listed on the UUT or if downlink and uplink ports are not indicated in materials, 257 

such as instruction manuals, provided by the manufacturer. In this configuration, traffic from 258 

each data port is permitted to flow to any other data port on the UUT. If the UUT is a High 259 

Port Count product, then it shall be configured according to the requirements in Sections 260 

5.2.B) and 5.2.C).  261 

5) Connect the UUT to an appropriate ac or dc voltage source using the following guidelines: 262 

a) No devices shall be connected between the power meter(s) and the UUT, except for PDUs 263 

as described in section 5.1.A)5)a), if applicable; 264 

b) The power meter shall remain connected until all testing is complete; 265 

c) Power values shall be recorded from the power meter in compliance with Section 4.D). 266 

6) If applicable, prepare the UUT according to the requirements provided in Section 5.1.A)1)a). 267 

7) If the input voltage is ac, then record the input RMS voltage and input frequency. If the input 268 

voltage is dc, then record the reported input voltage. 269 

B) High Port Count Power Measurement Test Preparation: Prior to performing testing outlined in Section 270 

7.1, prepare the UUT according to the following steps: 271 

1) Connect all data ports in a snaked data traffic configuration, using the following guidelines: 272 

a) For each group of data ports that have the same maximum rated throughput rate, there shall 273 

be a single snaked data traffic stream. For example, if the UUT has 10GbE ports and 1GbE 274 

ports, then two separate snaked data traffic streams shall be used.  275 

b) Each snaked data traffic stream shall initiate at a test equipment data port, flowing to and 276 

then between UUT data ports using a combination of external physical connections (e.g., 277 

cabling) and internal virtual connections (e.g., VLAN), terminating at a test equipment data 278 

port. The traffic stream shall only flow between ports of the same maximum rated data 279 

throughput rate.  280 

c) As much as is possible for the modular system’s configuration, all internal virtual connections 281 

must be made between data ports on different interchangeable modules. If the data port 282 

count or configuration makes this impossible, an appropriate alternate configuration may be 283 

used, but must be documented. 284 
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Note: The Final Draft Test Method includes configuration requirements for the High Port Count Power 285 
Measurement Test. The main difference from normal testing is that this configuration relies on snaked 286 
data traffic in order to reduce the number of ports needed on the test equipment. DOE has received 287 
feedback from stakeholders indicating that the power usage of a High Port Count product operating with a 288 
snaked data traffic configuration is approximately the same as that of the product operating in a full mesh 289 
configuration. It is for this reason that the snaked data traffic configuration is used in the High Port Count 290 
Power Measurement Test. Further, DOE has included a requirement that all internal virtual connections 291 
must be made between different interchangeable modules, if possible. This is to prevent a High Port 292 
Count product from handling data traffic locally on a single interchangeable module. DOE requests 293 
stakeholder feedback on the proposed configuration requirements for the High Port Count Power 294 
Measurement Test.  295 

C) High Port Count Throughput Measurement Test Preparation: The High Port Count Throughput 296 

Measurement Test is performed once for each distinct type of interchangeable module installed that 297 

can change the port configuration. Prior to performing each required iteration of testing outlined in 298 

Section 7.2, prepare the UUT according to the following steps: 299 

1) Choose two (2) of the installed interchangeable modules, each of which is identical and of the 300 

desired type to be tested in the given test iteration. These chosen interchangeable modules are 301 

referred to as the MUTs for the duration of the given test iteration.  302 

2) Connect each data port on the MUTs to a corresponding data port on the Test Equipment. 303 

Traffic from each data port shall be permitted to flow to any other data port on the MUTs. This 304 

part of the UUT configuration represents an “isolated full mesh” topology. 305 

3) Connect all remaining data ports of the UUT (i.e., those not on the MUTs) in a snaked data 306 

traffic configuration according to the requirements in Section 5.2.B)1). 307 

Note: The Final Draft Test Method includes configuration requirements for the High Port Count 308 
Throughput Measurement Test. This test measures the maximum NDR for two identical modules in an 309 
isolated full-mesh configuration, in order to associate a maximum throughput with those modules. The 310 
remaining ports on the system are configured in a snaked data traffic configuration in order to “stress” the 311 
UUT, providing a more representative scenario. DOE recognizes that this approach differs from the 312 
“modular method” included in the ATIS procedure. However, while the ATIS modular method is used to 313 
measure the throughput and power of a single module installed in a system, the High Port Count test in 314 
the Final Draft Test Method is intended to provide such measurements of a full system, with modules 315 
installed as they would be in its intended deployment. DOE requests stakeholder feedback on the 316 
configuration proposed to be used for the High Port Count Throughput Measurement Test. 317 

6 TEST PROCEDURE FOR ALL PRODUCTS EXCEPT HIGH PORT 318 

COUNT PRODUCTS 319 

6.1 Full-port Variable Load Energy Efficiency Test 320 

A) Power on the UUT, either by switching it on or connecting it to mains power. 321 

B) Let the UUT stabilize for 15 minutes. 322 

C) Determine the maximum load (Lmax) that can be sustained at NDR. Any method may be used to 323 
obtain this value, but the method used shall be reported. There is no time limit for this run. The run is 324 
complete after Lmax is determined. Record Lmax. 325 

D) The following tests shall be completed in the order specified and shall have no greater than 300 326 
seconds idle time between them. 327 
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1) Full Load:  328 

a) Apply Lmax, obtained in Section 6.1.C) to the UUT for 15 minutes.  329 

b) Record power values for the entire 15-minute test period. 330 

c) Calculate and report the average power value (P100). 331 

2) Thirty Percent Load:  332 

a) Calculate and report the Thirty Percent Load throughput (L30), by multiplying Lmax by 0.30 333 
(𝐿30 = 0.30 ∗ 𝐿𝑚𝑎𝑥) 334 

b) Run the test for 15 minutes, applying a traffic load of L30.  335 

c) Record power values for the entire 15 minute period. 336 

d) Calculate and report the average value (P30). 337 

3) Very Low Utilization (VLU):  338 

a) Calculate and report the VLU throughput (LVLU), by multiplying Lmax by 10
-4

 (𝐿𝑉𝐿𝑈 = 10−4 ∗339 
𝐿𝑚𝑎𝑥) 340 

b) Run the test for 15 minutes, applying a traffic load of LVLU.  341 

c) Record power values for the entire 15 minute period. 342 

d) Calculate and report the average value (PVLU). 343 

E) If packet loss occurs during any of the tests specified in Section 6.1.D), the UUT must be retested 344 
beginning with Section 6.1.C). 345 

6.2 Half-port Variable Load Energy Efficiency Test 346 

A) Power on the UUT, either by switching it on or connecting it to mains power. 347 

B) Let the UUT stabilize for 15 minutes. 348 

C) Determine the maximum load (Lmax) that can be sustained at NDR. Any method may be used to 349 
obtain this value, but the method used shall be reported. There is no time limit for this run. The run is 350 
complete after Lmax is determined. Record Lmax. 351 

D) The following tests shall be completed in the order specified and shall have no greater than 300 352 
seconds idle time between them. 353 

1) Full Load:  354 

a) Apply Lmax, obtained in Section 6.2.C) to the UUT for 15 minutes.  355 

b) Record power values for the entire 15 minute test period.   356 

c) Calculate and report the average power value (P100). 357 

2) Ten Percent Load:  358 

a) Calculate and report the Ten Percent Load throughput (L10), by multiplying Lmax by 0.10 359 
(𝐿10 = 0.10 ∗ 𝐿𝑚𝑎𝑥) 360 

b) Run the test for 15 minutes, applying a traffic load of L10.  361 

c) Record power values for the entire 15 minute period. 362 

d) Calculate and report the average value (P10). 363 

3) Very Low Utilization (VLU):  364 

a) Calculate and report the VLU throughput (LVLU), by multiplying Lmax by 10
-4

 (𝐿𝑉𝐿𝑈 = 10−4 ∗365 

𝐿𝑚𝑎𝑥) 366 

b) Run the test for 15 minutes, applying a traffic load of LVLU.  367 
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c) Record power values for the entire 15 minute period. 368 

d) Calculate and report the average value (PVLU). 369 

E) If packet loss occurs during any of the tests specified in Section 6.2.D), the UUT must be retested 370 
beginning with Section 6.2.C) 371 

7 TEST PROCEDURE FOR HIGH PORT COUNT PRODUCTS 372 

If the UUT is a High Port Count product, then the procedures in this section shall be performed as follows:  373 

A) Perform the High Port Count Power Measurement Test in Section 7.1 once; and 374 
B) Perform the High Port Count Throughput Measurement Test in Section 7.2 once for each distinct type 375 

of interchangeable module installed that can change the port configuration.  376 

7.1 High Port Count Power Measurement Test 377 

A) Power on the UUT, either by switching it on or connecting it to mains power. 378 

B) Let the UUT stabilize for 15 minutes. 379 

C) Determine the maximum load (Lmax) that can be sustained simultaneously at NDR for the MUTs and 380 
each snaked data traffic stream. Any method may be used to obtain these values, but the method 381 
used shall be reported. There is no time limit for this run. The run is complete after Lmax is determined 382 
for the MUTs and each snaked data traffic stream. Record each of these Lmax values.  383 

D) The following tests shall be completed in the order specified and shall have no greater than 300 384 
seconds idle time between them. 385 

1) Full Load:  386 

a) Apply Lmax values, obtained in Section 7.1.C), to the MUTs and to each snaked data traffic 387 
stream, respectively, for 15 minutes.  388 

b) Record the total UUT power usage for the entire 15-minute test period. 389 

c) Record the average power value (P100). 390 

2) Thirty Percent Load:  391 

a) Calculate and report the Thirty Percent Load throughputs (L30), by multiplying Lmax values by 392 
0.30 (𝐿30 = 0.30 ∗ 𝐿𝑚𝑎𝑥) 393 

b) Run the test for 15 minutes, applying a traffic load of L30.  394 

c) Record the total UUT power usage for the entire 15-minute test period. 395 

d) Calculate and report the average value (P30). 396 

3) Very Low Utilization (VLU):  397 

a) Calculate and report the VLU throughputs (LVLU), by multiplying Lmax values by 10
-4

 (𝐿𝑉𝐿𝑈 =398 

10−4 ∗ 𝐿𝑚𝑎𝑥) 399 

b) Run the test for 15 minutes, applying a traffic load of LVLU.  400 

c) Record total UUT power usage for the entire 15-minute period. 401 

d) Calculate and report the average value (PVLU). 402 

E) If packet loss occurs during any of the tests specified in Section 7.1.D), the UUT must be retested 403 
beginning with Section 7.1.C). 404 

7.2 High Port Count Throughput Measurement Test 405 

A) Power on the UUT, either by switching it on or connecting it to mains power. 406 
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B) Let the UUT stabilize for 15 minutes. 407 

C) Determine the maximum load (Lmax) that can be sustained at NDR for the MUTs and each snaked 408 
data traffic stream. Any method may be used to obtain these values, but the method used shall be 409 
reported. There is no time limit for this run. The run is complete after Lmax is determined for the MUTs 410 
and each snaked data traffic stream. Record the combined Lmax for the MUTs. 411 

D) For each distinct type of interchangeable module installed in the UUT, reconfigure the UUT according 412 
to Section 5.2.C) and repeat step 7.2.C) until the maximum load of each distinct type of installed 413 
interchangeable module has been measured. 414 

E) Calculate and report the aggregate maximum throughput (Ltot) using the following equation: 415 
 416 

𝐿𝑡𝑜𝑡 = ∑𝑁𝑘 ∙
𝐿𝑚𝑎𝑥_𝑘

2

𝑁𝑡𝑜𝑡

𝑘=1

 

Where:  

𝐿𝑡𝑜𝑡 is the UUT aggregate maximum throughput 

𝑁𝑡𝑜𝑡 is the total number of distinct types of interchangeable modules installed in the 
UUT 

𝑁𝑘 is the total number of interchangeable modules installed in the UUT of type, “k” 

𝐿𝑚𝑎𝑥_𝑘 is the maximum load measured for the interchangeable module of type, “k”, in 
Section 7.2.  

 417 
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