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Over a decade ago, Texas A&M began the conver-
gence of services onto an Internet protocol (IP)–
based data network when we migrated our video 
systems to the ITU H.323 standard. The next major 
application to move to the data network was voice 
with the introduction of VoIP and the session initi-
ated protocol (SIP). The convergence took another 
step forward with entertainment video migrating to 
the net through both streamed video and IPTV. 

 Although the transition is almost complete, 
there is a major obstacle to getting the last few 
applications online: the lack of network reliability 
that is required to support life-safety applications. 
Today, these applications are limited to fire-alarm 
panels; however, these requirements will most likely 
become fundamental for surveillance-alarm sys-
tems, security cameras, environmental controls, and 
access-control systems in the future.

 For years the National Fire Protection Associa-
tion (NFPA) would support fire-alarm panel con-
nections only over telephone company loop-start 
voice circuits. The rationale behind this decision 
was that its services were delivered over equipment 
designed with 100 percent redundancy, utilizing DC 
power plants that could provide 24 hours of backup 

power. This was easier for the PSTN providers to sup-
port since their equipment was centralized.  

 In 2007, the NFPA began to ask the question, 
“What do we do when the legacy PSTN no longer 
exists?”  The traditional class 5 central offices made 
by Nortel and Lucent are no longer manufactured. 
Even the more conservative telephone companies are 
migrating toward lower-cost IP-based soft switches. 
Most campuses are replacing their PBX systems with 
some version of IP-based telephone service carried on 
the data network. This led to the NFPA’s definition of 
the managed facilities–based voice network (MFVN). 
This definition is found in the NFPA 72 National Fire 
Alarm and Signaling Code, currently in the 2010 revi-
sion. 

 Early data networks were rarely designed with a 
carrier-class level of reliability. The prevailing logic 
was that it was senseless to design high-reliability data 
networks when end-user devices rarely, if ever, had 
significant backup power. The NFPA approved adding 
life-safety services to the enterprise data networks as 
long as the network met the MFVN requirements. 
These requirements include the following:

1. Loop-start voice circuit

2. Pathway reliability ensured by proactive manage-
ment, operation, and maintenance

3. Eight hours of backup power

4.  Installation of network equipment in secure 
facilities

 Of these requirements, the most difficult to sup-
port is the eight hours of backup power due to the 
distributed nature of modern data networks. Enter-
prise architectures include one or more major data 
centers,  distributed core enterprise switches, a prima-
ry building switch (located in the main distribution 
frame, or MDF), and several access switches (located 
in intermediate distribution frames, or IDFs). The 
300 foot cable length requirement that is a part of the 
underlying Ethernet standards will dictate the num-
ber of IDFs required in a building.  This distributed 
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architecture creates an environment that 
may include dozens or even hundreds of 
IDFs on a large campus. 

 For the past several decades, there has 
been a dichotomy in architectural design 
philosophies between legacy voice engi-
neers and legacy data engineers. While 
data engineers favored uninterruptable 
power supply (UPS) technology for system 
backup, voice engineers understood the 
benefit of DC power plants. The differ-
ence between how the two systems work is 
shown in Figure 1. 

 In Figure 1, the UPS technology 
converts building power to DC power 
for storage in the UPS batteries. The UPS 
then converts the stored DC energy back 
into AC power to support the network 
device(s). Since all computing devices use 
DC energy internally,  the server or net-
work device converts the AC energy back 
into DC power within its AC power supply. 
In the case of the DC power plant,  once the 
energy is converted into DC,  it remains DC 
and is connected to the DC power supply 
of the network device. 

 The difference between these two 
solutions is easily recognizable when you 

analyze real-life scenarios. For the pur-
pose of this exercise, we considered typical 
power loads of both an MDF with a core 
switch and two access switches (supporting 
48 ports of POE each), and an IDF with  
two access switches. The estimated energy 
consumption of each of these facilities is:

MDF

Cisco 6504 switch  1,350 watts
Cisco 2960 switch     690 watts
Cisco 2960 switch     690 watts
Total    2,730 watts

IDF

Cisco 2960 switch     690 watts
Cisco 2960 switch     690 watts
Total    1,380 watts

 Providing an eight-hour run time for 
2,730 watts in the MDF (56.87 amps of 
-48V DC power or 22.75 amps of 120V AC) 
would cost approximately $10,800 for a DC 
power system and over $18,200 for an AC-
powered UPS. (Using the largest UPS prac-
tical—a 20KVA UPS, the calculated run 
time is actually only 5.9 hours.)  The same 
eight hours for the IDF load (28.75 amps 
of -48V DC or 11.50 amps of 120V AC) 
would cost $6,225 for the DC power system 
and $11,400 for the AC UPS system. These 
costs do not include physical installation or 
maintenance, which should be comparable 
for both solutions. 

 Most IDF and MDF installations cur-
rently include a small UPS designed to 
make it through minor power transitions. 
(See Figure 2.) Run times are typically in 
the minutes or 10s-of-minutes time frames. 
Generators can be used to augment run 
times, but the NFPA is clear that the eight-
hour required backup is battery based and 
not a combination of battery and generator. 
This is likely due to operational reliability 
issues that are common in generators. They 
are also expensive to install and maintain if 
they are not already in place.

 The other three requirements of the 
MFVN are easily solvable. A loop-start 
circuit can be supported on a data network 

with an inexpensive gateway. Both proactive 
network monitoring and communications 
room security are matters of good practice 
in enterprise network design and manage-
ment. Of the four, the battery backup is the 
most daunting.

 One issue currently making this transi-
tion difficult is the lack of availability of 
small access switches with DC power sup-
plies. While most, if not all, large switches 
and routers have either AC or DC (or both) 
options,  very few of the manufacturers offer 
this capability in their smaller 24- and 48-
port varieties. Space to install the DC power 
plants is typically not an issue, as the IDF-
size system will fit in approximately half of a 
rack. The DC solution also has a lower heat 
load factor (BTU) than the UPS alternative.

 The current mindset is that DC power– 
based backup systems are too expensive 
to deploy, and if one were to look at it as a 
complete campuswide one-time project, the 
costs would be intimidating. However, the 
current practice at Texas A&M University is 
to focus on all new buildings and remodels 
and slowly work our way out from there. 
This approach is much like running a mara-
thon in that it is a tough goal, but no one 
ever crosses the finish line without taking 
the first step. 

 The NFPA has done a good job of defin-
ing what a high-reliability network should 
contain. With our ever-increasing depen-
dency on cloud- and network-based services 
for everything from entertainment to educa-
tion to life safety, we must take the first step 
toward installation of DC power–based 
backup systems.
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Figure 2. Small UPS for minor power transitions
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