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The Problem & Tasks

● Problem:
○ Honeywell wants to replace their legacy Regulated NAC Tester due to age and 

lack of support. Failure of this legacy tester would mean Honeywell cannot test 
and ensure quality of their fire panels or NAC devices

● Tasks:
○ Create a refreshed Regulated NAC Tester for Honeywell using updated hardware 

and software
○ The tester will verify that:

■ The fire panel power supply output that handles instantaneous outrush to 
NACs without voltage drop.

■ Output Voltage remains constant over a minimum of 1 hour.



Project Goals

● Objective: Design and construct a modernized Regulated NAC Tester to replace the 
legacy tester in order to provide a sustainable and usable design

● Deliverables:
○ A production-ready modernized Regulated NAC Tester, comprising a PCB, 

microcontroller, input/output ports, solid state and mechanical relays enclosed 
in a metal box

○ A program and source code to perform the functional decisions within the 
microcontroller on the PCB

○ Wiring schematic, enclosure schematic, PCB schematic, functional flow diagram 
for code

○ System Engineering documentation including a requirements document, 
statement of work, and various system engineering diagrams



Statement of Work

● 3.1.2 SE Documentation Preparation
3.1.2.1 Prepare SOW

The team shall create a statement of work 
showing all project tasks.

3.1.2.2 Prepare and Maintain Project Schedule
The team shall prepare and maintain a 
schedule indicating tasks, task durations, 
and completion milestones.



Originating Requirement Document (ORD)

● 3.1.1 External Input Requirements
3.1.1.1 The system shall accept user-defined configuration 

switch input settings.

● 3.1.2 External Output Requirements
3.1.2.1 The system shall display a visible power on/off 

status indication.

● 3.2.2 Physical Requirements
3.2.2.1 The system shall fit within a volume of 18 in x 18 in 

x 8 inches.

● 3.2.4 Cost Requirement
3.2.4.1 The system shall cost no more than $3000 to 

fabricate, including purchased parts costs.



Gantt Chart
Test Plan Schedule



System Connection



Code Flow 



Prototype
Breadboard

The prototype allowed the team to 
quickly verify the test conditions and 
adjust the microcontroller code as 
needed.

● Verified code functionality.
● Verified component functionality. 
● Verified the accuracy of relay timing 

and test functions.



Prototype
Logic Analyzer

● Test conditions were verified using a Saleae-based 
USB logic analyzer and the accompanying 
PulseView software.

● The software assisted in measuring conditions for 
longer periods of time, verifying continuity.



PCB Design

● Arduino microcontroller is 
used to drive the circuit

● A transistor is used to control 
mechanical relays due to 
higher power requirements

● Mounting holes are grounded 
to ensure safe and secure 
grounding to enclosure

● Common components are 
utilized to minimize risk of a 
component becoming EOL



PCB Design

● All board connections are 
secured by screw terminals

● Arduino is removable for ease 
of replacement in the case of a 
failure

● Reset switch is available in the 
case of a software malfunction

● Redundant power sources for 
Arduino to improve reliability



Enclosure Design



Enclosure Design



New Test Box Features

● Arduino microcontroller on PCB for quick code uploads and future updates

● Removable mounting plates and wires for easy maintenance for components 

● New rocker switches for a more ergonomic design 

● Emergency stop button added to cut off 120V power to the box

● Added fuses for internal circuit protection



NAC Test Box Design



Cost

● Final Cost: $1,100

○ Included in cost: wires, hardware, 
relays, wires, LEDS, switches, and 
electrical components 



Test Method I

● This test simulates a low voltage. This 
ensures that the test panel can continue 
to output within the voltage range in the 
case of a drop in voltage.

● The test conditions were as follows:
○ Minimum 16.7ms pulse length
○ Minimum 2 Hz (0.5s) frequency
○ 30-minute ideal runtime

● The tester box performs as follows:
○ 17.2ms pulse length
○ 1.996 Hz (0.501s) frequency



Test Method II–A

● This test simulates an initial surge 
current. This ensures that a test panel 
does not misfire, reset, or fail in the 
case of initial inrush current.

● The test conditions were as follows:
○ Minimum 16.7ms pulse length
○ Minimum 16.7 mHz (60s) frequency
○ 50-minute ideal runtime

● The tester box performs as follows:
○ 17.0ms pulse length
○ 16.7 mHz (60s) frequency



Test Method II–B

● This test simulates a repetitive 
surge current. This ensures that a 
test panel can handle the repetitive 
surges of current while an alarm is 
active.

● The test conditions were as follows:
○ Minimum 16.7ms pulse length
○ Minimum 2 Hz (0.5s) frequency
○ 15-minute ideal runtime

● The tester box performs as follows:
○ 17.2ms pulse length
○ 1.996 Hz (0.501s) frequency



Test Method II–C

● This test simulates electrical noise. This 
ensures that a test panel is not affected 
by the electrical noise of mechanical 
components, such as the chatter of a 
school bell.

● The test conditions were as follows:
○ Minimum 50ms pulse length
○ Minimum 10 Hz (0.1s) frequency
○ 15-minute ideal runtime
○ Use of mechanical relays instead of solid-state 

relays
● The tester box performs as follows:

○ 50ms pulse length
○ 10 Hz (0.1s) frequency



Thank You!
Questions?


