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1.1 Executive Summary 
There is no doubt that the American public’s appetite for broadband connectivity continues to grow and 
surpass even the most optimistic expectations.  It can be seen at the federal level with legislation and 
actions from the Federal Communications Commission (FCC) to the Department of Agriculture’s Rural 
Utilities Services (RUS) program.  It is also easily observed by watching nationwide advertising 
campaigns by wireless providers, as they tout how much more bandwidth they can provide over their 
wireline and wireless rivals.   

This wireless bandwidth explosion presents the local service provider with a multitude of challenges.  
As the business model of the subsidized telecommunications service provider undergoes a radical 
transformation, the telephone companies (Telco’s) must be able to utilize any and all existing 
infrastructure to deliver high-speed broadband services for as long as possible.  This includes the 
plethora of access cabinets that were installed many years ago as loops were shortened to increase 
bandwidth from Digital Subscriber Line (DSL) technology. 

This paper will serve to clarify what options are available for these cabinets and the costs associated 
with those options.  Although, it will not be all encompassing relative to some scenarios, this report can 
be used as a guideline in determining how to proceed in upgrading some of the original equipment that 
can no longer provide the desired level of service. 

The four cabinets under consideration for this analysis are: Advanced Fibre Communications’ (AFC) 
120, 240 and 672 and the Motorola Next Level (NLC) 820. In addition, equipment from two major 
industry vendors (Vendor A (Calix) and Vendor B (another major access supplier)) to provide a range of 
implementation costs, as well as to highlight how differences in form factors and unique vendor 
approaches and pricing can have a significant impact on current and future capital and operational 
expenditures in each circumstance. 

For the purpose of this cost analysis, four options will be considered for each of cabinets. 

1 Add a new remote terminal 

2 A “clear and fill” retrofit 

3 An “augment” retrofit 

4 A “blister” or “wart” add-on 

Descriptions of the four options are listed below, with the detailed case analysis of each cabinet type 
following the descriptions. 

1.2 New Remote Terminal 
This option will comprise adding a new remote terminal in its own housing.  By adding a new remote 
terminal, most of the concerns over the existing equipment and cabinet are alleviated.  There will be no 
need to worry if there is enough space in the existing cabinet, if there is enough spare power, if the 
existing cabinet handle the additional thermal loading from the new equipment, and so forth.   

A new remote terminal does afford the service provider with quite a bit of flexibility by allowing the 
cabinet to be installed, powered up and configured while having no impact to the existing service.  
However, adding a new remote terminal does not come without its own set of issues. 

The foremost concern with a new cabinet is where the new remote should be installed.  Can it be 
supported on existing public rights-of-way (ROW)?  If it can, then necessary permits will have to be 
filed and approved from the local regulatory agencies.  If there is not enough room to install it on public 
ROW or if the Telco prefers to install equipment on an easement or private property, then it has to be 
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determined if there is enough space on the existing easement or private property. If not, the cost to 
acquire additional land could make the project no longer feasible. Even if right-of-way (or private 
easement) is available, there remain additional costs to modify the site to accommodate an additional 
cabinet (concrete pad, utility powering, ductwork for interconnecting access to the legacy equipment, 
etc.) in terms of infrastructure requirements. 

So, although adding a new remote terminal provides the most flexibility, it comes as the most expensive 
option (see attached spreadsheet). 

1.3 “Clear and Fill” 
This option will consist of removing the existing equipment and installing the new equipment in the 
existing cabinet structure.  It is assumed that existing protectors and power, including batteries, chargers, 
breakers, etc. can be reused. 

The inherent benefits of this option include reusing the existing cabinet, cabling to cross connect, heat 
exchanger/cooling fans, protectors, etc.  Of course, the existing power and heat exchangers/cooling units 
will need to be checked to determine if they have adequate capacity to support the heat gain loading of 
the proposed equipment.  If the final configuration thermals or power prove to be more than what the 
existing infrastructure can handle, a retrofit will have to be added.  As can be seen by the data gathered, 
adding a retrofit can be just as expensive, if not more, than a new cabinet.  Even at that, a retrofit kit may 
be the best option to keep both the old and the new working seamlessly together, if so needed. 

If it is determined that the existing power and cooling capacity are adequate, the issue of seamlessly 
bringing the new equipment online is the biggest concern.  With the help of today’s retrofit kits, this has 
become much easier than in the past, but the planning and execution of the plan requires a significant 
amount of time and resources.  This option also recognizes that bringing the remote online must be 
performed during a maintenance window to minimize the impact of the “clear and fill” option.  

During the maintenance window, Telco personnel would begin the process of taking the existing 
equipment out-of-service and removing it from the cabinet.  This would include carefully dealing with 
equipment to be retained, including the cabling.  It is of primary importance that power cabling be 
handled with caution during this process.  All power wiring should be properly insulated as it is removed 
to avoid a potential electrical fault through the cabinet or other equipment. 

After the existing equipment has been removed, the new equipment must be installed.  The major 
drawback with this option is that all customers are out of service until the new equipment is brought on 
line. 

Performing a “clear and fill” can have significant cost savings over a new remote terminal installation, 
but it requires that customers be out-of-service for a period of time ranging from as little as two hours to 
six or eight hours depending if a retrofit kit is needed.  This outage not only depends on the time it takes 
to remove the existing equipment and install the new equipment, but also the time it takes to load the 
database onto the new platform. 

1.4Augmented Retrofit  
The augmented retrofit option consists of installing the proposed equipment in existing spare cabinet 
space.  For this option, it is assumed that existing protectors and power, including batteries, chargers, 
breakers, etc. can be reused just as in the “clear and fill” method. 

With the augmented retrofit, all existing customers can be migrated to the proposed platform, but they 
do not necessarily have to be.  This will depend on several factors including if there are compelling 
reasons to remove the existing platform.  These issues can range from not wanting multiple platforms to 
serve the customers out of one cabinet to the existing equipment having served its useful life.  If so 
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desired, services can be maintained and only customers that require more advanced services will be 
moved to the proposed platform.  This, of course, would require both the greatest power consumption 
and the greatest cooling capacity.  If this course of action is pursued, then these parameters will need to 
be reviewed to ensure the existing infrastructure will meet the expected requirements. 

Of significant importance, Vendor A (Calix), has developed a 1 RU chassis with 96 combo ports of 
POTS and VDSL2 with ADSL2+ fallback.  In most of the instances in this analysis, there may only be 
1RU available.  Another access supplier, Vendor B, only offers 48 overlay ports on their 1.5 RU 
offering.  Also for this report, all instances except one, require less than 96 ports, making the 1 RU 96 
port solution all the more attractive.  The importance of this breakthrough can’t be overestimated as 
it has reduced power consumption, thermal output and makes it feasible without having to remove 
any of the existing shelves if 1 RU can be found anywhere in the cabinet. 
For the purpose of the study, a conservative approach was taken in terms of the labor required to support 
an augmented retrofit, regardless of the form factor of the provided equipment. This includes the 
traditional use of two technicians for cabinet retrofit related work.  With Vendor A’s 1 RU form factor, 
and the associated ease of installation, the actual labor cost component used could be cut in half 
using only one technician.  In addition to dramatically impacting labor costs, the use of the 1 RU 
solution could also decrease significantly the time-to-market, as the service provider could install twice 
as many augmented retrofits in a day. 

1.5“Blister” Add-On 
The Blister option consists of attaching an add-on blade in a sealed compartment to the outside shell of 
the existing cabinet.  The equipment in the external housing will reuse existing protectors and power.  
With the blister add-on, the limit becomes how many ports can be supported on one blade.  Typically, 
this is 48 ports of ADSL2+ and POTS.  However, Vendor A has made a recent breakthrough and now 
has a ½ RU 48 port VDSL2/POTS combo blade, with ADSL2+ fallback.  Therefore, if more ports are 
needed than can be provided by the manufacturer in a blister, then this option may not be feasible.  As 
loops have been shortened and as customers discontinue their landline service, 48 ports may be adequate 
for the majority of deployment scenarios, but 96 ports definitely increases the likelihood of a blister add 
on being an attractive solution. 

1.6 Case Studies 
In this section, each of the cabinets will be addressed specifically with each of the four options and a 
cost analysis for each.  This also will help to determine the feasibility of each option. 

1.6.1 AFC 120 (John Nunn Hwy) 
The AFC 120 is one of AFC’s smaller cabinets and has no room in the main compartment for any 
additional equipment.  For this site, the requirements are 42 POTS, with 25 of those requiring ADSL2+. 
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New Remote Terminal 
This site is on private land that the telephone company owns.  There is also enough room on the existing 
site to install the new remote terminal cabinet.  Although this site is on private land, the cost of this 
option could be significantly higher if additional land had to be purchased or, in the case of an easement, 
additional land had to be obtained.  As can be seen in the attached spreadsheet, a new remote terminal, 
including the cabinet will cost from nearly $15,100 for Vendor A to $23,675 for vendor B.  This 
includes the time and expenses for Telco personnel to prepare the cabinet and bring it online.  When 
looking at the cost without the combo cards, the cost is just over $9,080 for Vendor A and $11,931 for 
Vendor B. 

 

Clear and Fill 
This is the smallest of the cabinets that were evaluated and only has one shelf of AFC equipment.  This 
option will include removing the entire AFC channel bank assembly (CBA) and installing the new 
platform in the existing 19” rack that will be left.  There are two spare breaker positions available.  
However, for this option, it is planned to use the existing GMT fuses for CBA B to power the final 
configuration.   

The F2 fuses will be used to power the proposed platform as shown in the picture below. 
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The cost to perform this option is nearly $7,900 for Vendor A and just over $12,900 for Vendor B.  This 
includes the equipment, including combo blades, personnel and all preparatory work and costs.  This 
conversion will require approximately 12 man hours for the cable prep, shelf removal, new shelf 
installation and bringing it online.  When looking at the cost without the combo cards, the cost is 
$1,156for both Vendor A and Vendor B.  This cost includes the cable, preparatory work and all other 
associated costs.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, it drastically changes the price.  The price for this option with a retrofit for 
Vendor A is $15,023 and $24,084 for Vendor B.  This includes the combo blades.  Without the combo 
blades, the cost is $5,684 for Vendor A and $12,584 for vendor B.   

 

Augmented Retrofit 
Although there is no room for additional equipment as the cabinet is currently equipped, there is one 
Rack Unit (RU), 1.75”, of space which can be mounted on the inside of the cabinet door.  In this 
particular instance, it already has a DigiTest line test unitinstalled.  The test unit is no longer in service 
and can be removed.  The picture below shows how the existing unit is mounted. 
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Since the existing CBA will no longer be needed, power will be obtained from the existing GMT fuses.  
The methodology in doing this will be to power up the proposed equipment from the B side power and 
power the A side up once the new system has been brought online. 

This option is attractive because of the minimal amount of prep work and the least amount of time are 
required to mount the proposed platform.  All existing peripheral equipment can be used in support of 
the new equipment.  With the CBA out of service, the existing heat exchanger/fan should be adequate to 
keep the cabinet in the normal operating temperature range of the equipment. 

The cost to perform this option is estimated to be $7,672 for Vendor A and cannot be handled with 
Vendor B’s solution unless a shelf is removed.  If the shelf is removed, then the price is just over 
$12,700 for Vendor B.  This includes the equipment, including combo blades, personnel and all 
preparatory work and costs.  This conversion will require approximately 10 man hours for the cable prep, 
shelf removal, new shelf installation and bringing it online.  When looking at the cost without the combo 
cards, the cost is $980 for both Vendor A and Vendor B.  This cost includes the cable, preparatory work 
and all other associated costs.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, as is the case previously, it drastically changes the price.  The price for this 
option with a retrofit for Vendor A is $9,366 and $24,008 for Vendor B.  This includes the combo blades.  
Without the combo blades, the cost is $5,508 for Vendor A and $12,408 for Vendor B. 

Blister Add-On 
Choosing the Blister Add-On results in a fairly rapid deployment just as the augmented retrofit.  It 
willrequire some prep work in drilling holes in the existing cabinet to mount the blister.  It will also 
require connecting the wiring to the existing protectors.  This usually takes less than three man hours.  
The cost for Vendor A is $10,173 and $12,478 for Vendor B. 

1.6.2 AFC 240 Center Hill Road 
The AFC 240 is one of AFC’s most popular and smaller cabinets. Just as the 120 cabinet at John Nunn 
Highway, it has no room in the main compartment for any additional equipment.  For this site, the 
requirements are 44 POTS, with 25 of those requiring ADSL2+. 
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New Remote Terminal 
This site is on private land that the telephone company owns.  There is also enough room on the existing 
property to install the new remote terminal cabinet.  Although this site is on private land, the cost of this 
option could be significantly higher if additional land had to be purchased or, in the case of an easement, 
additional land had to be obtained.  

A new remote terminal, including the cabinet will cost from nearly $15,079 for Vendor A to $23,675 for 
vendor B.  This includes the time and expenses for Telco personnel to prepare the cabinet and bring it 
online.  When looking at the cost without the combo cards, the cost is just over $9,083 for Vendor A and 
$11,931 for Vendor B. 

Clear and Fill 
As stated earlier, this is one of the smaller cabinets that were evaluated.  It has two shelves of AFC 
equipment.  This option will include removing both AFC CBA’s and installing the new platform in the 
existing 19” rack that will be left.  As can be seen in the photo below, there are no active customers in 
the bottom shelf.  If desired, only the bottom shelf could be removed for the proposed installation.  
However, this option will consist of removing both shelves so that any salvage value can be maximized.  
There are two spare breaker positions available, but for this option, it is planned to use the existing GMT 
fuses that power the bottom shelf to power the final configuration.  The two F2 fuses will be used.  The 
picture below shows the unused second shelf (CBA).  

 

 
 

The cost to perform this option is nearly $7,848 for Vendor A and just over $12,900 for Vendor B.  This 
includes the equipment, including combo blades, personnel and all preparatory work and costs.  This 
conversion will require approximately 12 man hours for the cable prep, shelf removal, new shelf 
installation and bringing it online.  When looking at the cost without the combo cards, the cost is $1,156 
for both Vendor A and Vendor B.  This is if a retrofit kit is not needed for the existing cabinet.   
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If a retrofit kit is needed, it drastically changes the price.  The price for this option with a retrofit for 
Vendor A is $15,563 and $24,084 for Vendor B.  This includes the combo blades.  Without the combo 
blades, the cost is $5,684 for Vendor A and $12,584 for vendor B. 

Augmented Retrofit 
This 240 cabinet has no room for additional equipment as it is currently equipped, but there is one Rack 
Unit (RU), 1.75”, of space which can be mounted on the inside of the cabinet door.  In this particular 
instance, it already has a DigiTest line test unitinstalled.  The test unit is no longer in service and can be 
removed.  The picture below shows how the existing unit is mounted.   

 

 
 

Since either existing CBA will no longer be needed, power will be obtained from the existing GMT 
fuses.  The methodology in doing this will be to power up the proposed equipment from the B side 
power and power the A side up once the new system has been brought online. 

Just like the previous augmented retrofit, this option is attractive because of the minimal amount of prep 
work and the least amount of time required to mount the proposed platform.  All existing peripheral 
equipment can be used in support of the new equipment.  With the CBA out of service, the existing heat 
exchanger/fan should be adequate to keep the cabinet in the normal operating temperature range of the 
equipment. 

The cost to perform this option is estimated to be $7,672 for Vendor A and cannot be handled with 
Vendor B’s solution unless a shelf is removed.  If the shelf is removed then the price is just over $12,700 
for Vendor B.  This includes the equipment, including combo blades, personnel and all preparatory work 
and costs.  This conversion will require approximately 10 man hours for the cable prep, shelf removal, 
new shelf installation and bringing it online.  When looking at the cost without the combo cards, the cost 
is $980 for both Vendor A and Vendor B.    This cost includes the cable, preparatory work and all other 
associated costs.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, as is the case previously, it drastically changes the price.  The price for this 
option with a retrofit for Vendor A is $9,906 and $24,008 for Vendor B.  This includes the combo blades.  
Without the combo blades, the cost is $3,910 for Vendor A and $12,408 for vendor B. 
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Blister Add-On 
Choosing the Blister Add-On results in a fairly rapid deployment just as the augmented retrofit.  It will 
require some prep work in drilling holes in the existing cabinet to mount the blister.  It will also require 
connecting the wiring to the existing protectors.  This usually takes less than three man hours.  The cost 
for Vendor A is $10,173 and $12,478 for Vendor B. 
1.6.3 AFC 240 Calvary Church Road 
This site also features an AFC 240 similar to the Center Hill site, but this site has a pole mounted cabinet 
instead of a pad mounted one. It is also similar to the Center Hill site in that it has no room in the main 
compartment for any additional equipment.  For this site, the requirements are 52 POTS, with 37 of 
those requiring ADSL2+. 

 

 
 

The pole mounted AFC 240 cabinet. 
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The second protector shelf showing where the T1’s are served from. 

 
New Remote Terminal 
This site is on private land that the telephone company owns.  There is also enough room in the existing 
area to install the new remote terminal cabinet.  Although this site is on private land, the cost of this 
option could be significantly higher if additional land had to be purchased or, in the case of an easement, 
additional land had to be obtained. 

A new remote terminal, including the cabinet will cost an estimated $22,459 for Vendor A to $27,887 
for vendor B.  This includes the time and expenses for Telco personnel to prepare the cabinet and bring 
it online.  When looking at the cost without the combo cards, the cost is just over $12,099 for Vendor A 
and $12,329 for Vendor B. 

Clear and Fill 
Just like Center Hill,it has two shelves of AFC equipment.  This option will include removing both AFC 
CBA’s and installing the new platform in the existing 19” rack that will be left.  As can be seen in the 
photo below, there are no active customers in the bottom shelf.  If desired, only the bottom shelf could 
be removed for the proposed installation.  However, this option will consist of removing both shelves so 
that any salvage value can be maximized.  There are two spare breaker positions available, but for this 
option, it is planned to use the existing GMT fuses that power the bottom shelf to power the final 
configuration.  The two F2 fuses will be used.  See picture below of second shelf and protectors.  
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The cost to perform this option is estimated to be $19,594 for Vendor A and $17,242 for Vendor B.  
This includes the equipment, including combo blades, personnel and all preparatory work and costs.  
This conversion will require approximately 18 man hours for the cable prep, shelf removal, new shelf 
installation and bringing it online.  This option includes the T1’s which causes it to be higher than the 
other 240’s that were considered.  When looking at the cost without the combo cards, the cost is $1,684 
for both Vendor A and Vendor B.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, it drastically changes the price.  The price for this option with a retrofit for 
Vendor A is $27,633 and $28,362 for Vendor B.  This includes the combo blades.  Without the combo 
blades, the cost is $9,812 for Vendor A and $13,112 for vendor B. 
 
Augmented Retrofit 
This 240 cabinet has no room for additional equipment as it is currently equipped, but there is one Rack 
Unit (RU), 1.75”, of space which can be mounted on the inside of the cabinet door.  In this particular 
instance, it already has a DigiTest line test unitinstalled.  The test unit is no longer in service and can be 
removed.  The picture below shows how the existing unit is mounted.   
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Since either existing CBA will no longer be needed, power will be obtained from the existing GMT 
fuses.  The methodology in doing this will be to power up the proposed equipment from the B side 
power and power the A side up once the new system has been brought online. 

Just like the previous augmented retrofit, this option is attractive because of the minimal amount of prep 
work and the least amount of time required to mount the proposed platform.  All existing peripheral 
equipment can be used in support of the new equipment.  With the CBA out of service, the existing heat 
exchanger/fan should be adequate to keep the cabinet in the normal operating temperature range of the 
equipment. 

The cost to perform this option is estimated to be $19,418 for Vendor A and cannot be handled with 
Vendor B’s solution unless a shelf is removed.  If the shelf is removed then the price is just over $17,066 
for Vendor B.  This includes the equipment, including combo blades, personnel and all preparatory work 
and costs.  This conversion will require approximately 16 man hours for the cable prep, shelf removal, 
new shelf installation and bringing it online.  When looking at the cost without the combo cards, the cost 
is $1,508 for both Vendor A and Vendor B.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, the price for this option for Vendor A is $27,557 and $28,239 for Vendor B.  
This includes the combo blades.  Without the combo blades, the cost is $9,636 for Vendor A and 
$12,936 for Vendor B. 

Blister Add-On 
Choosing the Blister Add-On results in a fairly rapid deployment just as the augmented retrofit. 
However, due to line requirements exceeding the 48 port count of the current offering by both vendors, 
this option is not feasible for this site.  This site also has 11 T1’s that cannot be served from the Blister 
Add-On. 
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1.6.4 AFC 672 Redmond Mill Road 
This site has an AFC 672, which was the largest cabinet AFC initially made.  The cabinet is pad 
mounted.  As can be seen in the picture below, there is quite a bit of room for additional equipment.  For 
this site, the requirements are 65 POTS, with 59 of those requiring ADSL2+. 

 
 

New Remote Terminal 
This site is on private land that the telephone company owns.  There is also enough room on the existing 
site to install the new remote terminal cabinet.  Although this site is on private land, the cost of this 
option could be significantly higher if additional land had to be purchased or, in the case of an easement, 
additional land had to be obtained. 

A new remote terminal, including the cabinet will cost $22,589 for Vendor A to $25,818 for Vendor B.  
This includes the time and expenses for Telco personnel to prepare the cabinet and bring it online.  
When looking at the cost without the combo cards, the cost is $9,229 for Vendor A and $12,459 for 
Vendor B. 

 

Clear and Fill 
This site has ample space to install the proposed equipment without having an impact on the existing 
AFC CBA’s.  However, this option will include removing the AFC CBA’s so that any salvage value can 
be maximized.  There are ample spare breaker positions and GMT fuse positions available, but for this 
option, it is planned to use the spare GMT fuse positions.  See picture below.  
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The cost to perform this option is an estimated $14,372 for Vendor A and $15,043 for Vendor B.  This 
includes the equipment, including combo blades, personnel and all preparatory work and costs.  This 
conversion will require approximately 18 man hours for the cable prep, shelf removal, new shelf 
installation and bringing it online.  When looking at the cost without the combo cards, the cost is $1,684 
for both Vendor A and Vendor B.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, the price for this option for Vendor A is $20,788 and $20,012 for Vendor B.  
This includes the combo blades.  Without the combo blades, the cost is $8,000 for Vendor A and $6,712 
for vendor B. 

Augmented Retrofit 
The 672 cabinet has ample room for the proposed equipment to be mounted under the existing AFC 
CBA’s. See picture below. There are ample spare breaker positions and GMT fuse positions available, 
but for this option, it is planned to use the spare GMT fuse positions.  See picture below.  Caution 
should be used when bringing the proposed equipment online so that the power drain does not exceed 
the existing breaker capacity.  This should not be an issue with the smaller line count, but should not be 
discounted without a review of existing power drain.   

This option is very attractive because it requires the least amount of prep work and time to mount the 
proposed platform.  All existing peripheral equipment can be used in support of the new equipment.  
With the CBA out of service, the existing heat exchanger/fan should be adequate to keep the cabinet in 
the normal operating temperature range of the equipment. 

The cost to perform this option is an estimated $14,108 for Vendor A and $14,779 for Vendor B.  This 
includes the equipment, including combo blades, personnel and all preparatory work and costs.  This 
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conversion will require approximately 15 man hours for the cable prep, shelf removal, new shelf 
installation and bringing it online.  When looking at the cost without the combo cards, the cost is $1,420 
for both Vendor A and Vendor B.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, the price for this option for Vendor A is $15,748 and $19,847 for Vendor B.  
This includes the combo blades.  Without the combo blades, the cost is $6,098 for Vendor A and $6,448 
for Vendor B. 

Blister Add-On 
Choosing the Blister Add-On results in a fairly rapid deployment just as the augmented retrofit.  
However, due to line requirements exceeding the 48 port count of the current offering by both vendors, 
this option is not feasible for this site. 
1.6.5 Motorola NLC 820 Caldon Road 
The Motorola NLC (Next Level Corporation) 820 cabinet was a popular cabinet that housed NLC’s 
Universal Services Access Multiplexer (USAM) that was the first to deliver triple play services.  The 
cabinet is a nicely sized cabinet, but has very little room with the existing equipment.  For this site, the 
requirements are 102 POTS, with 54 of those requiring ADSL2+. 

 

 
POTS side of NLC 820 cabinet 
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New Remote Terminal 
This site is on private land that the telephone company owns.  There is also enough room on the existing 
site to install the new remote terminal cabinet.  Although this site is on private land, the cost of this 
option could be significantly higher if additional land had to be purchased or, in the case of an easement, 
additional land had to be obtained. 

A new remote terminal, including the cabinet will cost $28,851 for Vendor A to $28,912 for Vendor B.  
This includes the time and expenses for Telco personnel to prepare the cabinet and bring it online.  
When looking at the cost without the combo cards, the cost is $14,526 for Vendor A and $12,811 for 
Vendor B. 

Clear and Fill 
This is a nicely sized cabinet and is quite full.  When this platform was deployed, the POTS, data and 
video had to be delivered over separate blades.  That is why there are shelves on the front and back of 
this cabinet with the POTS being on the front and the data mounted on the back.  This option will 
include removing all existing NLC shelves and installing the new platform in the existing 19” racks that 
will be left.  As can be seen in the photos below, there are several shelves on both the front and back that 
will be removed.  If desired, equipment from the front or back could be removed for the proposed 
installation.  However, this option will consist of removing all NLC shelves to maximize salvage value.  
There are ample breaker positions available, but for this option, it is planned to use the spare GMT fuses.  
It should be noted that this cabinet has a 60 amp breaker as the main breaker instead of the 30 amp 
breakers installed in the AFC cabinets.  There are existing fuses that will be used.  See pictures below. 

 
DSL side of NLC 820 cabinet 
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MS2 connectors. 

 

The cost to perform this option is nearly $21,524 for Vendor A and just over $18,136 for Vendor B.  
This includes the equipment, including combo blades, personnel and all preparatory work and costs.  
This conversion will require approximately 22 man hours for the cable prep, shelf removal, new shelf 
installation and bringing it online.  When looking at the cost without the combo cards, the cost is $2,036 
for both Vendor A and Vendor B.  This is if a retrofit kit is not needed for the existing cabinet.   

If a retrofit kit is needed, the price for this option for Vendor A is $28,737 and $31,114 for Vendor B.  
This includes the combo blades.  Without the combo blades, the cost is $9,157 for Vendor A and 
$15,064 for Vendor B. 

Augmented Retrofit 
This 820 cabinet has room for one RU above the heat baffle on the back side of the cabinet as seen in the 
photo below. 
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Since the existing shelves will no longer be needed, the augmented retrofit option would provide greater 
flexibility if one of the existing shelves were removed to make room for the proposed equipment.   

Just like the previous augmented retrofit, this option is attractive because of the minimal amount of prep 
work and time required to mount the proposed platform.  All existing peripheral equipment can be used 
in support of the new equipment.  With the CBA out of service, the existing heat exchanger/fan should 
be adequate to keep the cabinet in the normal operating temperature range of the equipment.  See picture 
of existing heat exchanger/fan. 
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The cost to perform this option is an estimated $21,164 for Vendor A and cannot be done without 
shelves being removed for Vendor B.  This includes the equipment, including combo blades, personnel 
and all preparatory work and costs.  This conversion will require approximately 18 man hours for the 
cable prep, shelf removal, new shelf installation and bringing it online.  When looking at the cost 
without the combo cards, the cost is $1,684 for Vendor A.  This is if a retrofit kit is not needed for the 
existing cabinet. 

It should be noted that for this option, 1 RU is readily available in the existing shelf as noted by the 
above picture.  With Vendor A, this can easily accommodate 96 of the 102 required lines.  If the 102 is a 
hard requirement, then the second 1 RU blade can be installed on one of the doors.  With Vendor B, this 
is not an option if the existing shelves are not removed since the port density is between 12-48 ports in a 
1 RU chassis. 

If a retrofit kit is needed, the price for this option for Vendor A is $24,692.  This includes the combo 
blades.  Without the combo blades, the cost is $5,112 for Vendor A. 

Blister Add-On 
Choosing the Blister Add-On results in a fairly rapid deployment just as the augmented retrofit.  
However, due to line requirements exceeding the 48 port count of the current offering by both vendors, 
this option is not feasible for this site. 
1.7 Summary 
As can be seen in the information provided in this analysis, there are several options when it comes to 
upgrading first or second generation broadband loop carriers.  As is the case with the sites that were 
chosen for the study, many times a cabinet may not have much space available to easily accommodate a 
more robust platform.  However, with Vendor A’s breakthrough with a 1 RU 96 port solution, many 
situations can be easily accomplished and at great savings. In fact, the “Augmented Retrofit” option 
enabled by Vendor A was the most cost effective solution across every cabinet scenario that we tested 
(New Remote Terminal, Clear and Fill, Augmented Retrofit, Blister Add-on – See chart below for 
details: 

 

Cabinet Manufacturer Mounting Type Most Cost Effective Solution 

AFC 120 (Small) Pad Augmented Retrofit 

AFC 240 (Small) Pad Augmented Retrofit 

AFC 240 (Small) Pole Augmented Retrofit 

AFC 672 (Large) Pad Augmented Retrofit 

Next Level / MOT 820 (Medium) Pad Augmented Retrofit 

 
* The only potential exception was a corner case where, in an Augmented Retrofit, if an existing shelf in 
the AFC 240 could be removed to accommodate a larger chassis, there was potentially a small 
advantage to Vendor B’s solution. This changes, however, if the service provider is able to achieve even 
minimal new operational efficiencies using Vendor A’s solution (see paragraph below for more details). 
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Even in the case studies used, half of the sites would have required significantly more work, if not 
for the 1 RU 96 port solution. This solution provides the required POTS and VDSL2/ADSL2+ fallback 
services. As discussed previously, the actual labor cost associated with the 1 RU solution in an 
Augmented Retrofit could effectively be cut in half using only one individual. The added flexibility 
and migration capability of the solution is very attractive since the service provider can merely change 
out a line card to move from ADSL2+/VDSL2 to fiber, or from services delivery to a network 
aggregation point, avoiding a large CAPEX expense for equipment replacement and the associated labor 
expense.  And with the solution’s integrated 1GE, 2.5GE, and 10GE uplink capacities, the bandwidth 
required for future services growth is not an issue. 
The most expensive option varies between installing a New Cabinet and the Clear and Fill option when 
a retrofit is required.  In the instances when a retrofit kit is not required, the blister add-on comes in as 
the next most expensive option.  The clear and fill choice comes next with regard to cost and the 
augmented retrofit option comes in as the least expensive. 

Depending on the vendor, multiple RU’s of equipment may be needed to replace the current subscriber 
requirements. The existing fans/heat exchangers may not be capable of adequately cooling the 
equipment if multiple blades are required.  If this is the case, retrofit kits will need to be installed.  As 
can be seen by the data provided, this greatly impacts the cost of each scenario. 

If multiple blades are required, this would make a blister add-on infeasible to add multiple add-ons onto 
some of the smaller cabinets. It should be noted that for  blister applications with 12 or less ports, 
Vendor A can provide a small, sealed unit with 12 combo voice and VDSL2/ADSL2+ ports. 

With all of these options, the proposed shelves can be removed and sold to help offset the cost of the 
project.  However, most of these shelves are the first generation of digital loop carrier and their salvage 
value is expected to be minimal. 
 
Although a broad cross section was used for the cost study, different cabinets may yield different results.  
Even though the Augmented Retrofit option produces the best value, a Clear and Fill option is not much 
different.  The biggest differentiator would be in minimizing the time required for the maintenance 
window when comparing the two.  The cost savings may not be that significant if only a small amount 
of cabinets are planned, but as the number of cabinets in need of the enhanced platform increases, so 
does the savings. 
 
About Palmetto Engineering & Consulting 
 
Palmetto Engineering & Consulting specializes in custom telecommunications solutions for Rural 
Utilities Service (RUS) telecom engineering projects, independent telephone company consulting 
requests, and telecom in-house training and development services. Our experienced team is capable of 
providing innovative solutions tailored to the specific business needs of each client. Areas of expertise 
include: Network Planning, Outside Plant Design, Staking and Construction Surveillance, RUS/RDUP 
Contracts and P&S, Central Office Equipment Planning, Specifications Development, Assistance with 
Bidding, and Acceptance Testing, Facilities Management/Mapping Services, GPS Surveying, GIS 
Integration, and Project Management. 
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