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1. INTRODUCTION

This manual provides comprehensive instructions for the installation, operation, maintenance, and troubleshooting of the
Knowtek AVR R450 Automatic Voltage Regulator. The R450 is an analog Automatic Voltage Regulator (AVR) specifically
designed for alternators utilizing SHUNT, AREP, or PMG excitation systems. Its primary function is to precisely control the
excitation current to maintain a stable output voltage from the alternator. The R450 is engineered for reliable performance,
ease of setup, and user-friendly operation, complying with I.E.C. 60034-1 standard and U.L. 508 / C.S.A. approvals.

2. SAFETY INFORMATION

WARNING: Electrical Hazard. Risk of electric shock. Only qualified personnel should perform installation and
maintenance.

Always disconnect power from the generator and alternator before performing any installation, maintenance, or
inspection.

Ensure proper grounding of all equipment.

Wear appropriate personal protective equipment (PPE), including insulated gloves and safety glasses.

Verify all connections are secure and correctly wired according to the wiring diagrams.

Do not operate the AVR in wet or damp conditions.

Refer to the generator and alternator manufacturer's manuals for additional safety precautions.

3. PRODUCT OVERVIEW AND FEATURES

The Knowtek AVR R450 is a robust and reliable component for maintaining stable voltage output in generator systems.
Key features include:

Analog Automatic Voltage Regulation.

Compatibility with SHUNT, AREP, or PMG excitation alternators.
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Precise control of excitation current for stable output voltage.

Integrated rotating switches for U/f (Under-frequency protection), LAM (Load Acceptance Module), excitation type
selection, and voltage sensing.

Compliance with I.E.C. 60034-1 standard.

U.L. 508 / C.S.A. approved.

Figure 3.1: Angled view of the Knowtek AVR R450, showing its compact design and main components.



Figure 3.2: Top-down view of the R450 AVR, highlighting the various adjustment potentiometers and terminal connections.

4. SETUP AND INSTALLATION

Before beginning installation, ensure the generator and alternator are completely de-energized and locked out. Refer to
the wiring diagram provided with your specific generator model for precise connection points.

4.1 Mounting the AVR

The R450 AVR should be mounted in a clean, dry, and vibration-free environment, preferably within the generator's
control panel. Use appropriate fasteners to secure the unit through its mounting holes.



Figure 4.1: Bottom view of the R450 AVR, illustrating the four mounting points for secure installation.

4.2 Electrical Connections

Connect the AVR to the alternator and generator control system according to the specific wiring diagram for your setup.
Pay close attention to the voltage sensing inputs (380V, 220V, 110V, 0V), excitation outputs (E+, E-), and auxiliary inputs
(Z1, Z2, X1, X2).

1. Voltage Sensing: Connect the appropriate voltage sensing terminals based on your generator's output voltage.

2. Excitation Output: Connect E+ and E- to the alternator's field winding.

3. Auxiliary Inputs: Connect any auxiliary inputs as required by your system (e.g., for remote voltage adjustment or
parallel operation).

4. Grounding: Ensure proper grounding of the AVR and the entire system.



Figure 4.2: Close-up of the R450 AVR terminal block, showing clearly labeled connection points for voltage sensing, excitation, and
auxiliary inputs.

5. OPERATING AND ADJUSTMENT

The R450 AVR features several rotating switches and potentiometers for fine-tuning its operation to match your
alternator's characteristics.

5.1 Initial Setup and Configuration

1. Frequency Selection (U/f): Use the rotating switch to select between 50Hz or 60Hz operation, matching your
generator's nominal frequency.

2. Excitation Type: Select the appropriate excitation type (SHUNT, AREP, or PMG) using the designated switch.

3. Voltage Sensing: Configure the voltage sensing input for 1-phase or 3-phase operation as required.



Figure 5.1: Detailed view of the R450 AVR's rotating switches for frequency, excitation type, and voltage sensing configuration.

5.2 Voltage Adjustment

Once the initial configuration is complete and the generator is running, use the voltage adjustment potentiometer to fine-
tune the output voltage to the desired level. Make small adjustments and allow the system to stabilize before making
further changes.

5.3 LAM (Load Acceptance Module) Adjustment

The LAM feature helps the generator recover quickly from sudden load applications. Adjust the LAM potentiometer to
optimize the transient response of the generator under varying load conditions.

6. MAINTENANCE

The Knowtek AVR R450 is designed for long-term reliability and requires minimal maintenance. However, periodic checks
are recommended to ensure optimal performance and longevity.

Visual Inspection: Periodically inspect the AVR for any signs of physical damage, loose connections, or
overheating (discoloration).

Cleanliness: Keep the AVR free from dust, dirt, and moisture. Use a soft, dry cloth for cleaning. Do not use solvents
or abrasive cleaners.

Connection Integrity: Ensure all electrical connections remain tight and free from corrosion.

Environmental Conditions: Verify that the operating environment remains within the specified temperature and
humidity ranges.

7. TROUBLESHOOTING

This section provides solutions to common issues that may arise during the operation of the R450 AVR. For problems not



listed here, or if solutions do not resolve the issue, contact qualified service personnel.

Problem Possible Cause Solution

No voltage output from
generator

No excitation voltage

Incorrect wiring

AVR fault

Check field winding continuity.

Verify all connections according to wiring diagram.

Test AVR functionality (requires specialized equipment).

Unstable voltage output

Incorrect AVR settings

Loose connections

Generator speed
fluctuations

Adjust voltage stability potentiometer.

Check and tighten all electrical connections.

Ensure stable engine speed.

Over-voltage or Under-
voltage

Incorrect voltage sensing
input

AVR calibration issue

Verify correct voltage sensing terminal is used (110V,
220V, 380V).

Adjust voltage potentiometer.

8. SPECIFICATIONS

Parameter Value

Model R450

Excitation Type Compatibility SHUNT, AREP, PMG

Voltage Regulation Typically ±0.5%

Frequency 50/60 Hz selectable

Voltage Sensing Input 110V, 220V, 380V (selectable)

Operating Temperature -40°C to +65°C

Storage Temperature -55°C to +85°C

Humidity 95% non-condensing

Compliance I.E.C. 60034-1, U.L. 508 / C.S.A. approved

9. WARRANTY AND SUPPORT

Knowtek products are manufactured to high-quality standards. For warranty information and technical support, please
refer to the contact details provided at the point of purchase or visit the official Knowtek website. Please have your
product model (R450) and purchase details ready when contacting support.
For further assistance, you may visit the Knowtek Store on Amazon: Knowtek Amazon Store

© 2025 Knowtek. All rights reserved.

ASK A QUESTION ABOUT THIS MANUAL

Ask about setup, troubleshooting, compatibility, parts, safety, or missing instructions. Manuals+ will review the question
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and use this page’s manual context to help answer it.

Name

Anonymous

Email

you@example.com

After a successful submission, we securely hash the supplied account or form email before sending it to Microsoft Advertising for
conversion attribution. Privacy details.

Question

Example: How do I reset this device or fix this error?

Details

Model number, symptoms, what you tried, or the section of the manual you are using.

Submit question

http://127.0.0.1/privacy-policy
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