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1. Introduction
7KLV�SDSHU�H[SODLQV�WKH�UHFRPPHQGHG�JXLGHOLQHV�IRU�WHVWLQJ�DQ�LQVWDOOHG�¿EHU�RSWLF�V\VWHP��
)LEHU�RSWLF�WHVWLQJ�RI�D�QHZO\�LQVWDOOHG�V\VWHP�QRW�RQO\�YHUL¿HV�WKDW�WKH�V\VWHP�PHHWV�LWV�
design requirements, but also creates a performance baseline for all future testing and 
WURXEOHVKRRWLQJ�RI�WKDW�V\VWHP��&RUQLQJ�&DEOH�6\VWHPV�UHFRPPHQGV�WKDW�DOO�¿EHU�RSWLF�
systems be tested to a minimum set of standards. This testing will ensure that the data 
necessary to properly evaluate any future system malfunctions will be available.

2. Why Test?
Imagine your end user calls to report his recently installed cabling system is not functioning. 
So, you drop everything and investigate. He’s right – it is not working. However, because 
you followed proper testing procedures, troubleshooting is easy. You can quickly compare 
current test readings to original records and identify the problem.

Because you created the proper as-built documentation in the beginning, you can better 
service your customer’s needs. You have the information available to quickly evaluate his 
V\VWHP��LGHQWLI\�WKH�SUREOHP�DQG�¿[�LW��)XUWKHUPRUH��\RXU�FXVWRPHU�LV�JRLQJ�WR�IHHO�JRRG�
about relying on you when he needs you most.
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3. Tier 1 and Tier 2 Testing
7,$�����&���VWDWHV�WKDW�WKHUH�DUH�WZR�WLHUV�RI�WHVWLQJ�IRU�¿EHU�RSWLF�V\VWHPV��7KH�WZR�WLHUV�RI�WHVWLQJ�DUH�7LHU���DQG�
Tier 2.

Tier 1 testing is the minimum level of testing that is required. This level of testing consists of link attenuation testing, 
OLQN�OHQJWK�DQG�D�SRODULW\�FKHFN��7KH�¿EHU�RSWLF�OLQN�DWWHQXDWLRQ�LV�WHVWHG�XVLQJ�DQ�RSWLFDO�ORVV�WHVW�VHW��2/76��RU�D�
OLJKW�VRXUFH�DQG�SRZHU�PHWHU��/630���)LJXUH�����7KLV�W\SH�RI�WHVWLQJ�LV�WKH�PRVW�DFFXUDWH�WHVWLQJ�DYDLODEOH�DQG�LV�
WKH�PRVW�DFFXUDWH�FKDUDFWHUL]DWLRQ�RI�WKH�¿EHU�RSWLF�V\VWHP¶V�FDSDELOLW\��7HVWLQJ�ZLWK�DQ�2/76�/630�FDQ�EH�FRQ-
ducted at one or more wavelengths, but at a minimum it is recommended that testing be performed at the wave-
OHQJWK�WKDW�WKH�QHWZRUN�ZLOO�RSHUDWH��IRU�H[DPSOH�����QP�IRU�D�ODVHU�RSWLPL]HG�¿EHU�QHWZRUN�ZKHUH�D�9&6(/�ZLOO�EH
XVHG�IRU�GDWD�WUDQVPLVVLRQ���8QLGLUHFWLRQDO�WHVWLQJ�LV�WKH�PLQLPXP�OHYHO��EXW�WKH�V\VWHP�RZQHU�PD\�UHTXLUH�WKDW�D�
ELGLUHFWLRQDO�WHVW�EH�SHUIRUPHG��WHVWLQJ�SHUIRUPHG�IURP�ERWK�GLUHFWLRQV���7KH�OLQN�OHQJWK�FDQ�EH�REWDLQHG�E\�UHFRUG��
LQJ�WKH�VKHDWK�GLVWDQFH�IRXQG�RQ�WKH�FDEOH�MDFNHW�RU�ZLWK�WKH�2/76�LI�LW�KDV�WKLV�FDSDELOLW\��3RODULW\�YHUL¿FDWLRQ�LV�
SHUIRUPHG�E\�HLWKHU�XVLQJ�D�YLVXDO�IDXOW�ORFDWRU��9)/��RU�ZKLOH�SHUIRUPLQJ�WKH�DWWHQXDWLRQ�WHVWLQJ�ZLWK�WKH�2/76�
/630�

7LHU���WHVWLQJ�LQYROYHV�WKH�XVH�RI�DQ�RSWLFDO�WLPH�GRPDLQ�UHÀHFWRPHWHU��27'5��WR�SURYLGH�D�WUDFH��YLVXDO�SLFWXUH��RI�
WKH�LQVWDOOHG�¿EHU�RSWLF�QHWZRUN��)LJXUH�����7KH�ZDYHOHQJWK�V��XVHG�IRU�DFTXLULQJ�WKH�27'5�WUDFHV�VKRXOG�EH�WKH�
same as the wavelengths used for the Tier 1 testing. Tier 2 testing is listed as optional in TIA-568-C.0, but this does 
not mean it is not important. The OTDR trace can be used for cable acceptance, splice and connector loss, docu-
mentation, troubleshooting, fault location, optical return loss and to measure the length of the system. The OTDR 
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Figure 1. Tier 1 Testing
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WUDFH�FDQ�SURYLGH�D�YLVXDO�SLFWXUH�RI�WKH�¿EHU�OLQN�WKDW�WKH�2/76�/630�FDQQRW��(YHQ�WKRXJK�WKH�27'5�LV�D�SRZHU�
ful tool is does not replace the need for Tier 1 testing, because OTDR testing results can vary as a result of user 
setup. To get a true measurement of an event with an OTDR, a trace needs to be shot from both directions, and 
the average of the losses needs to be calculated.

&HUWDLQ�SUHFDXWLRQV�VKRXOG�DOZD\V�EH�WDNHQ�ZKHQ�SHUIRUPLQJ�DQ\�W\SH�RI�¿EHU�RSWLF�WHVWLQJ��7KH�XVH�RI�DSSURSULDWH�
mating adapters for launch cords is necessary to ensure reliable test results. All launch cords and adapters need 
to be clean and free of defects prior to and during testing. It is highly recommended that reference-grade launch 
cords be used for end-to-end attenuation testing. Launch cables should be used for OTDR testing to enable a 
VWDEOH�ODXQFK�DQG�WR�HQVXUH�WKDW�WKH�¿UVW�HYHQW�LQ�WKH�¿EHU�OLQN�LV�YLVLEOH�LQ�WKH�WUDFH��,W�VKRXOG�EH�D�JLYHQ�WKDW�WKH�
¿EHU�W\SH�RI�WKH�ODXQFK�FDEOHV�UHIHUHQFH�MXPSHUV�PDWFK�WKH�¿EHU�OLQN�

Installed Fiber Optic System
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Figure 2. Tier 2 Testing

4. Encircled Flux
$V�GDWD�UDWH�WUDQVPLVVLRQV�LQFUHDVH����*E�V�DQG�KLJKHU���PRUH�FRQVLVWHQW�DQG�UHSURGXFLEOH�WHVW�UHVXOWV�DUH�
UHTXLUHG��&RQVLVWHQF\�DFURVV�D�YDULHW\�RI�¿HOG�LQVWUXPHQWV�LV�FXUUHQWO\�LPSRVVLEOH�GXH�WR�GLIIHUHQW�ODXQFK�FRQGL-
tions from source to source. This is also the case because of different procedures used for mandrel wrapping and 
UHIHUHQFLQJ�IRU�HDFK�XQLW��$V�D�UHVXOW��WKH�WHOHFRPPXQLFDWLRQV�LQGXVWU\�LPSOHPHQWHG��VWDUWLQJ�-DQXDU\�������D�QHZ�
WHVWLQJ�VWDQGDUG�LQYROYLQJ�WKH�XVH�RI�HQFLUFOHG�ÀX[��()���8VLQJ�()�FRQGLWLRQHG�ODXQFKHV�ZLOO�DOORZ�WHVW�VHWV�WR�EH�
ZLWKLQ��������SHUFHQW�YDULDELOLW\��7KH�XVH�RI�DQ�()�FRPSOLDQW�ODXQFK��HLWKHU�RXW�RI�SRUW�RU�RXWVLGH�WKH�VRXUFH��ZLOO�
UHSODFH�WKH�XVH�RI�PDQGUHOV�IRU�WHVWLQJ�PXOWLPRGH�¿EHU�
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A conditioned launch can be obtained one of two ways, either with an out-of-port light source or with an outside-
WKH�VRXUFH�FRQGLWLRQHG�MXPSHU��)LJXUH�����7KH�RXW�RI�SRUW�VROXWLRQ�PHDQV�WKDW�WKH�FRQGLWLRQHG�ODXQFK�LV�PDQDJHG�
within the light source, so there is no need for an expensive and limited-use launch conditioner outside the source.

&RUQLQJ�&DEOH�6\VWHPV�EHOLHYHV�WKDW�()�LV�WKH�PRVW�DFFXUDWH�PHWKRG�WR�WHVW�PXOWLPRGH�¿EHU��$Q�()�FRQGLWLRQHG�
ODXQFK�ZLOO�UHGXFH�WKH�YDULDELOLW\�DPRQJ�VRXUFHV�WRGD\����������SHUFHQW��WR�WKH�UHVSHFWDEOH��������SHUFHQW�YDULD�
ELOLW\��DQG�LW�ZLOO�SURYLGH�WKH�EHVW�V\VWHP�FKDUDFWHUL]DWLRQ�IRU���*E�V�DQG�EH\RQG�

&RUQLQJ�&DEOH�6\VWHPV�UHFRPPHQGV�WKDW�¿EHU�RSWLF�V\VWHP�LQVWDOOHUV�WDNH�PHDVXUHV�WR�EHFRPH�()�FRPSOLDQW�E\�
upgrading their test equipment when feasible. Corning Cable Systems offers an EF compliant solution that provides 
DQ�RXW�RI�SRUW�OLJKW�VRXUFH��,QVWDOOHUV�VKRXOG�EH�DZDUH�WKDW�¿EHU�RSWLF�V\VWHP�RZQHUV�PD\�UHTXLUH�WKDW�PXOWLPRGH�
¿EHU�EH�WHVWHG�XVLQJ�DQ�()�FRQGLWLRQHG�ODXQFK�ZKLFK�ZLOO�UHTXLUH�XSJUDGHG�WHVWLQJ�FRPSRQHQWV�

As installers move toward EF compliance, the Corning Cable Systems stance on mandrel wrapping remains the 
VDPH��$OO�WHVWLQJ�RI�PXOWLPRGH�¿EHU�VWLOO�UHTXLUHV�WKH�XVH�RI�PDQGUHOV��PDQGUHO�ZUDSSLQJ�RI�ODXQFK�FRUGV��LI�DQ�()�
FRQGLWLRQHG�ODXQFK�LV�QRW�XVHG�RU�LI�DQ�()�FRQGLWLRQHG�ODXQFK�LV�QRW�UHTXLUHG�E\�WKH�¿EHU�RZQHU�

127(��,I�DGGLWLRQDO�LQIRUPDWLRQ�LV�GHVLUHG�FRQFHUQLQJ�HQFLUFOHG�ÀX[��SOHDVH�UHIHU�WR�$SSOLFDWLRQV�(QJLQHHULQJ�1RWH�
�$(1�������³:KDW�LV�(QFLUFOHG�)OX[�DQG�RWKHU�UHODWHG�TXHVWLRQV�´

5. Link-Loss Budgets
%HIRUH�DQ\�¿EHU�RSWLF�OLQN�ORVV�WHVWLQJ�EHJLQV��D�OLQN�ORVV�EXGJHW�QHHGV�WR�EH�FDOFXODWHG��$�ORVV�EXGJHW�ZLOO�DLG�LQ�
determining whether the system was installed correctly, and the combined loss of all installed components is within 
DOORZDEOH�OLPLWV��8VLQJ�D�EXGJHW�ZLOO�DOVR�HQVXUH�WKDW�WKH�DFWLYH�FRPSRQHQWV�ZLOO�ZRUN�ZLWK�WKH�LQVWDOOHG�SDVVLYH�¿EHU�
RSWLF�V\VWHP��7KH�FRPSRQHQWV�WKDW�DUH�HQWHUHG�LQWR�WKH�OLQN�ORVV�EXGJHW�DUH�WKH�¿EHU�RSWLF�FRQQHFWRUV��¿EHU�VSOLFHV�
DQG�WKH�¿EHU��7KH�OLQN�ORVV�EXGJHW�VKRXOG�EH�DJUHHG�XSRQ�E\�WKH�LQVWDOOHU�DQG�¿EHU�OLQN�RZQHU��

! "#$%&'( %#$)*+', )$- '. / $#)0%'$- %'
! 1/ 23%'4 10%'51*0)$)1*)*+'6/&7%2

! "#$%&'( %#$)*+', )$- '. / $8198: 12$'! 1/ 23%'

4 10%'51*0)$)1*%2

; ! <System Testing with Out-of-Port Source VS. System Testing with Outside-the-

Source Mode Conditioning Jumper

Mode Conditioner

)LJXUH����()�&RQGLWLRQHG�7HVWLQJ�&RPSDULVRQ
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$�PLQLPXP�EXGJHW�FDQ�EH�FDOFXODWHG��EXW�WKH�¿EHU�OLQN�RZQHU�PD\�UHTXLUH�D�PRUH�VWULQJHQW�EXGJHW�GHSHQGLQJ�RQ�
the active component requirements and intended use of the system.

7KH�¿UVW�VWHS�LV�WR�FDOFXODWH�WKH�DOORZDEOH�ORVV�RI�WKH�LQVWDOOHG�¿EHU��<RX�QHHG�WR�DFTXLUH�IRXU�LWHPV�WR�FDOFXODWH�WKH�
¿EHU�ORVV�
� ��� 7KH�¿EHU�W\SH�QHHGV�WR�EH�NQRZQ�ZKLFK�ZRXOG�EH�HLWKHU�VLQJOH�PRGH�RU�PXOWLPRGH�
 2. You need to note the wavelength at which the measurements will be taken. The wavelengths should be 
� � WKH�VDPH�IRU�WKH�2/76�/630�DQG�WKH�27'5��ZLWK����������QP�XVHG�IRU�PXOWLPRGH�DQG�����������QP�
  used for single-mode.
 3. The installed cable length can be recorded from the sheath markings on the cable or from an OTDR after   
� � LQVWDOODWLRQ�RI�WKH�¿EHU�RSWLF�V\VWHP�
� ��� 7KH�¿EHU�ORVV��DWWHQXDWLRQ��LQ�G%�NP�LV�UHTXLUHG��7KLV�LQIRUPDWLRQ�FDQ�EH�IRXQG�RQ�WKH�FDEOH�VSHFL¿FDWLRQ�� �
� � VKHHWV�SURYLGHG�E\�WKH�FDEOH�PDQXIDFWXUHU��,I�WKLV�LQIRUPDWLRQ�LV�QRW�DYDLODEOH��WKH�PD[LPXP�DOORZDEOH�¿EHU��
  loss per TIA-568-C may be used. Table 1 below provides these values.

7DEOH����0D[LPXP�)LEHU�/RVV�SHU�7,$�����&�

Optical Fiber Type Wavelength (nm) Maximum Attenuation (dB/km)

���������ȝP��20�� 850 3.5
���������ȝP��20�� 1300 1.5
�������ȝP��20�� 850 3.5
�������ȝP��20�� 1300 1.5
�������ȝP��20�� 850 3.5
�������ȝP��20�� 1300 1.5
�������ȝP��20�� 850 3.5
�������ȝP��20�� 1300 1.5

6LQJOH�0RGH�,QGRRU�2XWGRRU�&DEOH 1310 0.5
6LQJOH�0RGH�,QGRRU�2XWGRRU�&DEOH 1550 0.5
6LQJOH�0RGH�,QVLGH�3ODQW�&DEOH 1310 1.0
6LQJOH�0RGH�,QVLGH�3ODQW�&DEOH 1550 1.0
6LQJOH�0RGH�2XWVLGH�3ODQW�&DEOH 1310 0.5
6LQJOH�0RGH�2XWVLGH�3ODQW�&DEOH 1550 0.5

The second step is to count the number of connector pairs and the allowable loss for these connector pairs. The 
FRQQHFWRU�SDLU�FRXQW�LQFOXGHV�WKH�FRQQHFWRUV��SDWFK�SDQHOV��DW�WKH�HQG�RI�WKH�V\VWHP�WKDW�\RX�SOXJ�LQWR�IRU�WHVWLQJ��
The maximum loss value according to TIA standards is 0.75 dB per connector pair.
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7KH�ODVW�VWHS�LV�WR�FRXQW�KRZ�PDQ\�VSOLFHV��PHFKDQLFDO�DQG�RU�IXVLRQ��DUH�LQ�WKH�LQVWDOOHG�V\VWHP��%H�VXUH�WR�
include the splices that are used to connect pigtailed connectors to the system. These splices are a separate 
FRPSRQHQW�DQG�QHHG�WR�EH�DFFRXQWHG�IRU�DFFRUGLQJO\��'R�QRW�FRXQW�WKH�PHFKDQLFDO�VSOLFH�LQVLGH�D�8QL&DP® or 
OptiSnap® Connector; this termination should just be included as a single connector. The maximum splice loss ac-
cording to TIA standards is 0.3 dB.

Corning Cable Systems offers a free Link-Loss Budget Calculator on its website. Please follow the provided link.

http://www.corning.com/cablesystems/nafta/en/serv_support/techresources/calculators/linkloss.aspx

You could also use the following work sheet to manually calculate the link-loss budget.

Link-Loss Budget

6WHS����'HWHUPLQH�¿EHU�ORVV�DW�RSHUDWLQJ�ZDYHOHQJWK� �QP�

Cable length ������P� ���NP� ������IW� �NP�

Fiber attenuation x �G%�NP�

Total Fiber Loss = �G%�

Step 2: Determine connector loss.

Individual connector loss �7,$�(,$�����&�������G%�SDLU� �G%�

Number of connector pairs x

Total Connector Loss = �G%�

Step 3: Determine splice loss.

Individual splice loss �7,$�(,$�����&������G%�SDLU� �G%�

Number of splices x

Total Splice Loss = �G%�

Step 4: Determine total system budget loss.

Total Fiber Loss �G%�

Total Connector Loss + �G%�

Total Splice Loss + �G%�

Total Link-Loss Budget = �G%�



7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�D�¿EHU�RSWLF�V\VWHP��)LJXUH�����DQG�IROORZLQJ�WKDW�ZLOO�EH�WKH�OLQN�ORVV�EXGJHW�IRU�WKDW�
V\VWHP�XVLQJ�WKH�7,$�(,$�����&�PD[LPXP�DOORZDEOH�ORVVHV�IRU�LQVWDOOHG�FRPSRQHQWV��7KLV�ZLOO�UHTXLUH�WKDW�WKH�¿EHU�
loss value be pulled from Table 1 of this document.

7KH�¿EHU�RSWLF�V\VWHP�FRQVLVWV�RI�WZR�&ORVHW�&RQQHFWRU�+RXVLQJV��&&+��DW�HDFK�HQG�RI�WKH�V\VWHP�ZLWK�&&+�
SDWFK�SDQHOV��$OO�¿EHUV�ZLOO�EH�WHUPLQDWHG�ZLWK�VLQJOH�PRGH�8QL&DP® Connectors. There will be an extension splice 
ORFDWHG�LQ�D�6SOLFH�&ORVXUH�)DPLO\��6&)��VSOLFH�FORVXUH�ORFDWHG�DW�WKH�PLGSRLQW�RI�WKH�V\VWHP��7KH�LQVWDOOHG�FDEOH�
will be an ALTOS®�/RRVH�7XEH�&DEOH�ZLWK�VLQJOH�PRGH�¿EHU��7KHUH�ZLOO�EH���NP�RI�WKH�$/726�&DEOH�LQVWDOOHG��
The operating wavelength will be 1550 nm.
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)LJXUH����)LEHU�2SWLF�6\VWHP�([DPSOH
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EXAMPLE: Link-Loss Budget for Figure 4.

6WHS����'HWHUPLQH�¿EHU�ORVV�DW�RSHUDWLQJ�ZDYHOHQJWK� ������QP�

Cable length ������P� ���NP� ������IW� ���NP�

Fiber attenuation �1RWH��)URP�7DEOH���� x �����G%�NP�

Total Fiber Loss = 0.5 (dB)

Step 2: Determine connector loss.

Individual connector loss �7,$�(,$�����&�������G%�SDLU� ������G%�

Number of connector pairs x 2

Total Connector Loss = 1.5 (dB)

Step 3: Determine splice loss.

Individual splice loss �7,$�(,$�����&������G%�SDLU� �����G%�

Number of splices x 1

Total Splice Loss = 0.3 (dB)

Step 4: Determine total system budget loss.

Total Fiber Loss 0.5 (dB)

Total Connector Loss + 1.5 (dB)

Total Splice Loss + 0.3 (dB)

Total Link-Loss Budget = 2.3 (dB)

7KH�DOORZDEOH�ORVV�ZKHQ�SHUIRUPLQJ�7LHU���WHVWLQJ�IRU�WKH�¿EHU�LQVWDOODWLRQ�LQ�)LJXUH���ZRXOG�EH�����G%��7KLV�ORVV�LV�
FDOFXODWHG�XVLQJ�WKH�7,$�(,$�����&�PD[LPXP�DOORZDEOH�ORVVHV��7KH�FDEOH�ORVV�ZRXOG�EH�OHVV�XVLQJ�WKH�PD[LPXP�
ORVV�IURP�WKH�FDEOH�VSHFL¿FDWLRQ�VKHHW��,W�LV�DOVR�JRRG�WR�NHHS�LQ�PLQG�WKDW�WKH�HQG�XVHU�PD\�UHTXLUH�D�WLJKWHU�
EXGJHW�WKDQ�WKH�7,$�(,$�PD[LPXP��7KLV�WLJKWHU�EXGJHW�FDQ�EH�REWDLQHG�E\�KDYLQJ�EHWWHU�FRQQHFWRU�DQG�VSOLFH�
losses. The end user and installer should agree what the budget should be before testing begins.

127(��,I�FDOFXODWLQJ�WKH�OLQN�ORVV�EXGJHW�IRU�SUHWHUPLQDWHG�PRGXODU��IDFWRU\�EXLOW�V\VWHPV�VXFK�DV�&RUQLQJ�&DEOH�
6\VWHPV�3OXJ�	�3OD\™�SURGXFWV��SOHDVH�UHIHU�WR�$(1�����³3OXJ�	�3OD\�/LQN�/RVV�%XGJHW�'HWHUPLQDWLRQ�´
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6. Proper Reference Procedures
To perform Tier 1 testing, an important step needs to be completed which is the referencing of the launch cables 
�WHVW�MXPSHUV���7KLV�VWHS�QHHGV�WR�EH�FRPSOHWHG�EHIRUH�DQ\�WHVWLQJ�FDQ�RFFXU�

127(��&RUQLQJ�&DEOH�6\VWHPV�UHFRPPHQGV�WKDW�UHIHUHQFH�JUDGH�MXPSHUV�EH�XVHG�IRU�WHVWLQJ�WKH�LQVWDOOHG�¿EHU�
RSWLF�V\VWHP��$OVR��DOO�MXPSHU�HQG�IDFHV�VKRXOG�EH�YLVXDOO\�LQVSHFWHG�SULRU�WR�PDWLQJ�WR�WHVW�HTXLSPHQW�DQG�EHIRUH�
WKH�UHIHUHQFH�SURFHVV�EHJLQV�

There are three methods of referencing test jumpers.
 • One-jumper reference
 • Two-jumper reference
 • Three-jumper reference

The recommended reference method for the vast majority of end-to-end link testing is the one-jumper reference 
PHWKRG��)LJXUH�����<RXU�WHVW�SURFHGXUH�VKRXOG�HPXODWH�\RXU�V\VWHP�DV�LW�ZLOO�RSHUDWH�

Test Jumper No. 1

Test Jumper No. 1 Test Jumper No. 2

Test Jumper No. 1 Test Jumper No. 2

Interconnect Sleeve

System Patch Panels

Power

Source

Power

Source

Power

Source

Power

Meter

Received power,
hit Reference

Test System

Add jumper 2,
check loss
≤ 0.5 dBPower

Meter

Power

Meter

Fiber System Under Test

Step 1

Step 2

Step 3

)LJXUH����2QH�-XPSHU�5HIHUHQFH�6WHSV
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,I�WKH�¿EHU�RSWLF�V\VWHP�WR�EH�WHVWHG�LQFOXGHV�D�SDWFK�SDQHO��FRQQHFWRU�SDLU��RQ�HDFK�HQG�RI�WKH�V\VWHP��WKHQ�WKH�
one-jumper reference method should be used. One-jumper reference measurement results include the loss within
WKH�LQVWDOOHG�V\VWHP�SOXV�WKH�ORVV�RI�WZR�FRQQHFWRU�SDLUV��SDWFK�SDQHO�$��FDEOH�%�DQG�SDWFK�SDQHO�&�LQ�)LJXUH�����
,I�WKH�¿EHU�RSWLF�V\VWHP�WR�EH�WHVWHG�LQFOXGHV�RQH�SDWFK�SDQHO��FRQQHFWRU�SDLU��LQ�WKH�V\VWHP��WKHQ�WKH�WZR�MXPSHU
reference method should be used. Two-jumper reference measurement results include the loss of the installed 
V\VWHP�ZLWK�WKH�ORVV�RI�RQH�FRQQHFWRU�SDLU��SDWFK�SDQHO�$�DQG�FDEOH�%�LQ�)LJXUH�����$QG�LI�WKH�¿EHU�RSWLF�V\VWHP
WR�EH�WHVWHG�KDV�QR�SDWFK�SDQHOV��WKH�FRQQHFWRUV�RQ�WKH�HQG�RI�WKH�V\VWHP�DUH�SOXJJHG�GLUHFWO\�LQWR�WKH�DFWLYH�
HTXLSPHQW���WKH�WKUHH�MXPSHU�UHIHUHQFH�PHWKRG�VKRXOG�EH�XVHG��7KH�WKUHH�UHIHUHQFH�MXPSHU�PHDVXUHPHQW�UHVXOWV
LQFOXGH�RQO\�WKH�ORVV�RI�WKH�FDEOH��FDEOH�%�LQ�)LJXUH����

127(��7KH�SURFHGXUH�WR�UHIHUHQFH�DQ�2/76�/630�FDQ�EH�GLIIHUHQW�IURP�RQH�WHVW�HTXLSPHQW�PDQXIDFWXUHU�WR�
DQRWKHU��3OHDVH�UHIHU�WR�WKH�VSHFL¿F�PDQXIDFWXUHU¶V�WHVW�HTXLSPHQW�UHIHUHQFH�PHWKRGV�WR�HQVXUH�WKH�WHVW�HTXLS-
PHQW�LV�UHIHUHQFHG�FRUUHFWO\�

Installed Fiber Optic System
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7. Documentation
'RFXPHQWDWLRQ�LV�DQ�LPSRUWDQW�SDUW�RI�WKH�VHUYLFH�SDFNDJH�SURYLGHG�WR�WKH�¿EHU�RSWLF�V\VWHP�RZQHU��'RFXPHQWD-
tion allows for easier planning when performing upgrades. It also allows for seamless moves, adds and changes 
�0$&V���3URSHU�GRFXPHQWDWLRQ�DOORZV�IRU�HDVLHU�WURXEOHVKRRWLQJ�DQG�IDVWHU�UHSDLUV��7KHVH�EHQH¿WV�QRW�RQO\�VDYH�
WLPH�EXW�DOVR�VDYH�PRQH\��8OWLPDWHO\�WKH�¿EHU�RSWLF�LQVWDOOHU�DQG�V\VWHP�RZQHU�QHHG�WR�DJUHH�RQ�ZKDW�GRFXPHQWD-
tion will be provided before the job is started. It is good to remember that a good documentation package says a 
ORW�DERXW�WKH�¿EHU�RSWLF�LQVWDOOHU��%HVLGHV�WKH�TXDOLW\�RI�WKH�FRPSOHWHG�ZRUN��WKH�GRFXPHQWDWLRQ�LV�WKH�ODVW�SLHFH�WKDW�
the system owner will see and keep for the life of the system.

Documentation can be broken down into two categories: optical and non-optical. Optical documentation includes 
OLQN�DWWHQXDWLRQ��FRPSRQHQW�ORVV�DQG�GLVWDQFH�UHDGLQJV��IURP�DQ�27'5���1RQ�RSWLFDO�GRFXPHQWDWLRQ�LQFOXGHV�FDEOH�
URXWH�GLDJUDPV��VSOLFH�SODQV��FRQQHFWRU�ODEHOLQJ�VFKHPHV��FDEOH�VKHDWK�PDUNLQJV��FDEOH�GDWD�VKHHWV�UHHO�QXPEHUV��
FDEOH�¿EHU�VSHFL¿FDWLRQV�DQG�D�ELOO�RI�PDWHULDOV�XVHG�LQ�WKH�LQVWDOODWLRQ�

TIA-568-C.0 recommends the following be included in the optical documentation.

For OLTS test results:
 • Date of the test
 • Test personnel
� �� 'HVFULSWLRQ�RI�WKH�¿HOG�LQVWUXPHQW�XVHG��PDQXIDFWXUHU�PRGHO�QXPEHU�DQG�VHULDO�QXPEHU�
 • Test equipment calibration date
 • Type and length of the reference jumpers
 • Fiber ID
 • Test procedure and reference method used
 • Link-loss results

For OTDR test results:
 • Date of the test
 • Test personnel
� �� 'HVFULSWLRQ�RI�WKH�¿HOG�LQVWUXPHQW�XVHG��PDQXIDFWXUHU�PRGHO�QXPEHU�DQG�VHULDO�QXPEHU�
 • Test equipment calibration date
 • Type and length of the launch cables
 • Fiber ID
� �� 7UDFH�¿OH
 • Tested wavelengths
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8. Conclusion
7KLV�SDSHU�ZDV�ZULWWHQ�WR�KHOS�LQVWDOOHUV�XQGHUVWDQG�WKH�UHFRPPHQGHG�JXLGHOLQHV�IRU�WHVWLQJ�LQVWDOOHG�¿EHU�RSWLF�
systems. It was not meant to replace the standards, but to clarify them and provide guidance to ensure the proper 
steps are taken before, during and after testing. These guidelines include building the proper loss budget based 
on installed components, determining the necessary tests to be performed, using the correct test equipment refer-
encing method and delivering a complete and informative documentation package. Following all the outlined steps 
LQ�WKLV�GRFXPHQW�ZLOO�HQVXUH�DOO�WHVWLQJ�ZDV�SHUIRUPHG�SURSHUO\��DQG�WKH�¿EHU�RSWLF�V\VWHP�LV�DFFXUDWHO\�FKDUDFWHU-
ized to include the system’s capabilities and limitations.

9. References
��� $16,�7,$�(,$�����&�����*HQHULF�7HOHFRPPXQLFDWLRQV�&DEOLQJ�)RU�&XVWRPHU�3UHPLVHV�±�$GGHQGXP����
� *HQHUDO�8SGDWHV
�� $16,�7,$�(,$�����&���&RPPHUFLDO�%XLOGLQJ�7HOHFRPPXQLFDWLRQV�&DEOLQJ�6WDQGDUG
��� $16,�7,$�(,$�����&���2SWLFDO�)LEHU�&DEOLQJ�&RPSRQHQWV�6WDQGDUG
��� $16,�7,$�(,$��������2)673����0HDVXUHPHQW�RI�2SWLFDO�3RZHU�/RVV�RI�,QVWDOOHG�6LQJOH�PRGH�)LEHU�� � �
 Cable Plant
��� $16,�7,$�(,$���������2)673�����2SWLFDO�3RZHU�/RVV�0HDVXUHPHQWV�RI�,QVWDOOHG�0XOWLPRGH�)LEHU�
 Cable Plant
��� $(1������,PSURYLQJ�0XOWLPRGH�)LEHU�7HVWLQJ�$FFXUDF\�ZLWK�0DQGUHO�:UDSSLQJ
7. AEN 104: Standards Compliant Optical Test Equipment and Test Procedures
8. AEN 115: Plug & Play™ Link Loss Budget Determination
9. AEN 129: What is Encircled Flux and other related questions
10. AEN 134: OTDR Testing Basics
11. AEN 135: Fiber Optic System Testing Tutorial

Guidelines

Corning Cable Systems LLC • PO Box 489 • Hickory, NC 28603-0489 USA  
800-743-2675 • FAX: 828-325-5060 • International: +1-828-901-5000 • www.corning.com/cablesystems
Corning Cable Systems reserves the right to improve, enhance and modify the features and specifications of Corning Cable Systems products without prior notification. ALTOS, 
/$1VFDSH��2SWL6QDS�DQG�8QL&DP�DUH�UHJLVWHUHG�WUDGHPDUNV�RI�&RUQLQJ�&DEOH�6\VWHPV�%UDQGV��,QF��3OXJ�	�3OD\�LV�D�WUDGHPDUN�RI�&RUQLQJ�Cable Systems Brands, Inc. All other trade-
marks are the properties of their respective owners.�&RUQLQJ�&DEOH�6\VWHPV�LV�,62������FHUWLILHG���������&RUQLQJ�&DEOH�6\VWHPV��$OO�ULJKWV�UHVHUYHG��3XEOLVKHG�LQ�WKH�86$��
/$1������$(1���)HEUXDU\�����


