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Transformer Inspection Checklist

Performing regular transformer inspections is vital to ensure the safety, efficiency, and longevity of
these critical electrical components. A comprehensive transformer inspection checklist helps identify
potential issues before they escalate into costly failures or safety hazards. Whether you are an
electrical engineer, maintenance technician, or facility manager, understanding the key elements of
a transformer inspection will enable you to maintain optimal performance and prevent downtime.
This guide provides a detailed transformer inspection checklist, covering all essential aspects of
inspection, testing, and maintenance.

Introduction to Transformer Inspection

Transformers are essential in electrical power systems, stepping voltage levels up or down as
needed. Over time, transformers are subjected to various stresses such as thermal cycles, electrical
loads, environmental factors, and aging. Regular inspections help detect deterioration,
contamination, or damage early, allowing timely interventions. The transformer inspection process
involves visual checks, measurement tests, and operational assessments.

Pre-Inspection Preparation

Before conducting a transformer inspection, proper preparation is crucial to ensure safety and
thoroughness.

Safety Precautions

- De-energize the transformer and verify it is grounded.

- Wear appropriate PPE (Personal Protective Equipment), including gloves, safety glasses, and
insulated footwear.

- Ensure proper signage and barriers are in place to prevent unauthorized access.

- Review manufacturer?s guidelines and safety datasheets.

Tools and Equipment Needed
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- Insulation resistance tester (Megger)

- Infrared thermal camera

- Contact and non-contact thermometers

- Clamp meters and multimeters

- Oil testing kits (Dissolved Gas Analysis kits)

- Visual inspection tools (flashlight, mirror, brushes)
- Record keeping forms or digital data logger

Visual Inspection Checklist

Visual inspection is the first step in transformer maintenance, helping to identify obvious signs of
damage or deterioration.

External Inspection

- Check for physical damage: Look for dents, cracks, or deformities on the tank, bushings, and
accessories.

- Inspect the transformer tank: Ensure there are no oil leaks, corrosion, or rust spots.

- Assess bushings: Examine for cracks, discoloration, or dirt accumulation.

- Inspect cooling fins and radiators: Remove dirt, debris, or obstructions that could impair
cooling.

- Check for signs of overheating: Look for discoloration, burn marks, or melting around
connections.

- Verify labels and nameplates: Confirm identification, voltage ratings, and serial numbers are
legible and intact.

Internal Inspection (if accessible and safe)

- Open the cover to inspect for signs of internal oil leaks or contamination.
- Check for corrosion, rust, or buildup inside the tank.

- Inspect the core and winding supports for signs of deterioration.

- Look for broken or loose connections and terminal clamps.

- Ensure that oil level and quality are within acceptable limits.

Electrical Testing and Measurements

Electrical tests help assess the internal condition of the transformer and identify issues such as
insulation degradation and winding faults.
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Insulation Resistance Test (Megger Test)

- Measure the insulation resistance between windings and ground.

- Compare readings with manufacturer specifications.

- Look for a significant drop in resistance indicating deterioration.
Winding Resistance Test

- Check the resistance of the transformer windings.
- Detect possible shorted turns or open circuits.

Power Factor and Dissolved Gas Analysis (DGA)

- Measure the power factor or dissipation factor to evaluate insulation health.

- Conduct DGA on transformer oil to detect gases produced by electrical or thermal faults.

- Identify gases such as hydrogen, methane, ethylene, and acetylene for condition assessment.
Turns Ratio Test

- Verify the ratio of primary to secondary turns matches specifications.
- Detect winding short circuits or tap changer issues.

Oil Quality and Condition Assessment

Transformers rely on insulating oil for cooling and insulation. Maintaining oil quality is essential for
transformer health.

Oil Level and Visual Check
- Ensure oil level is within the recommended range.
- Look for signs of contamination, such as dirt, water, or sludge.

- Check for oil leaks around seals and valves.

Oil Testing Procedures
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- Dissolved Gas Analysis (DGA): Detect gases produced by electrical or thermal faults.

- Dielectric Strength Test: Measure the breakdown voltage of oil to assess insulation capability.
- Interfacial Tension: Evaluate the oil?s ability to resist contamination and sludge formation.

- Moisture Content: Determine water saturation in the oil, which can reduce dielectric strength.

Thermal Inspection
Monitoring temperature variations helps identify hotspots and cooling inefficiencies.
Infrared Thermography
- Use an infrared camera to scan the transformer surface.
- Identify abnormal temperature rises around bushings, connections, and cooling equipment.
- Document thermal patterns for trend analysis.
Temperature Monitoring Devices
- Install thermocouples or temperature sensors on critical points.

- Regularly record temperature data to track changes over time.

Operational Checks and Monitoring

Assess the transformer?s operational status and ensure that it functions within specified
parameters.

Load and Voltage Checks
- Verify that the transformer is operating within its rated load capacity.
- Monitor voltage levels and phase angles for stability.
Cooling System Inspection
- Check oil pumps, fans, and radiators for proper operation.
- Ensure cooling fans are functioning and free of obstructions.

- Replace or repair faulty cooling components as needed.

Protection Device Testing



Megger the complete guide to electrical insulation testing Upd... Vol. 2021, Issue 6

- Test relays, circuit breakers, and alarms associated with the transformer.
- Ensure timely operation during fault conditions.

Documentation and Record Keeping

Maintaining detailed records of all inspections, tests, and maintenance activities is crucial for trend
analysis and future planning.

- Record test results, observations, and any anomalies.
- Maintain a maintenance log with dates, actions taken, and recommendations.
- Use digital tools or software for efficient data management.

Summary of Key Points in Transformer Inspection Checklist

- Conduct thorough visual inspections for physical damage and leaks.

- Perform electrical testing to assess insulation and winding integrity.

- Evaluate oil quality through laboratory analysis and onsite tests.

- Use thermal imaging to detect hotspots and cooling issues.

- Verify operational parameters and protection device functionality.

- Document all findings meticulously for ongoing monitoring and maintenance planning.

Conclusion

A well-organized transformer inspection checklist is indispensable for ensuring the safe and reliable
operation of transformers. Regular inspections, combined with accurate testing and diligent
record-keeping, help extend transformer lifespan, prevent unexpected failures, and maintain system
stability. By following this comprehensive guide, maintenance teams can proactively identify issues
and implement corrective actions promptly, safeguarding both personnel and electrical
infrastructure.

Remember, each transformer may have specific requirements based on manufacturer guidelines
and operational conditions. Always tailor your inspection procedures accordingly and consult
technical manuals for detailed instructions. Regular, systematic inspections are the foundation of a
robust transformer maintenance program.

Transformer Inspection Checklist: Ensuring Reliability and Safety in Power Systems

Transformers are critical components in electrical power systems, serving as the backbone for
voltage regulation and power distribution. Regular inspection and maintenance of transformers are
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essential to ensure their optimal functioning, longevity, and safety. A comprehensive transformer
inspection checklist provides a structured approach to identify potential issues early, prevent
failures, and maintain system reliability. This article delves into the key aspects of transformer
inspection, highlighting the importance of a detailed checklist, the components involved, inspection
procedures, and best practices to ensure transformers operate efficiently and safely.

Understanding the Importance of a Transformer Inspection Checklist

Transformers are complex devices consisting of various electrical and mechanical components.
Given their critical role, any failure can lead to costly outages, equipment damage, or safety
hazards. A structured inspection checklist helps technicians systematically evaluate all relevant
aspects of a transformer, ensuring nothing is overlooked.

Benefits of a Transformer Inspection Checklist:

- Prevents unexpected failures: Regular inspections catch issues before they escalate.
- Enhances safety: Identifies hazards such as oil leaks or deteriorated insulation.

- Extends equipment lifespan: Early detection of wear prolongs transformer service life.
- Ensures compliance: Meets industry standards and regulatory requirements.

- Optimizes performance: Maintains efficient operation and reduces energy losses.

Core Components of a Transformer Inspection Checklist

A comprehensive checklist covers multiple aspects of a transformer, from physical condition to
electrical performance. It typically includes the following sections:

- Visual Inspection

- Oil Analysis

- Electrical Testing

- Mechanical Checks

- Protective Devices and Accessories
- Documentation and Record Keeping

Let's explore each section in detail.

Visual Inspection

Visual examination is the first line of defense in transformer maintenance. It helps identify obvious
signs of deterioration or damage.
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Key Areas to Inspect:

- Exterior Condition: Check for rust, corrosion, cracks, or physical damage to the tank and
housing.

- Oil Leaks: Look for oil stains, drips, or seepage around seals, gaskets, and joints.

- Bushings: Inspect porcelain or polymer bushings for cracks, chips, or discoloration.

- Connections: Examine terminals, clamps, and lead connections for tightness, corrosion, or signs
of overheating.

- Cooling System: Assess radiators, fans, and pumps for blockages, leaks, or damage.

- Signs of Overheating: Discolored paint, blistering, or deformation on the tank surface.

- Grounding and Insulation: Check for corrosion or damage to grounding wires and insulation.

Pros:

- Quick and cost-effective initial assessment.

- Can reveal obvious faults needing immediate attention.
Cons:

- Limited in detecting internal issues.
- Requires trained personnel for accurate interpretation.

Oil Analysis

Transformer oil plays a vital role in insulation and cooling. Regular oil testing provides insights into
internal conditions.

Inspection Procedures:

- Dissolved Gas Analysis (DGA): Detects gases generated by electrical faults or overheating.
- Dielectric Strength Testing: Measures oil's insulating capability.

- Moisture Content Analysis: High moisture levels can degrade insulation.

- Particle Count: Identifies contaminants or debris.

- Furfural Content: Indicates paper insulation deterioration.

- Color and Odor: Changes can suggest overheating or chemical reactions.

Features & Benefits:
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- Early detection of internal faults.

- Helps determine the need for oil replacement or filtration.

- Extends transformer life by preventing catastrophic failures.
Cons:

- Laboratory testing may be time-consuming.
- Requires specialized equipment and expertise.

Electrical Testing
Electrical tests evaluate the transformer's internal insulation and winding conditions.
Common Tests Include:
- Winding Resistance Test: Checks for winding abnormalities or deterioration.
- Turns Ratio Test: Verifies the turns ratio matches specifications, indicating winding integrity.
- Excitation Current Test: Detects insulation issues and core problems.
- Winding Power Factor (or Dissipation Factor): Assesses insulation health.
- Frequency Response Analysis (FRA): Identifies mechanical or winding deformation.
Features & Benefits:
- Precise diagnosis of internal electrical faults.
- Non-invasive methods that prevent further damage.
Cons:
- Requires specialized test equipment.
- Some tests may require transformer de-energization.
Mechanical Checks

Mechanical integrity is essential for safe and reliable transformer operation.

Inspection Points:
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- Mountings and Supports: Ensure secure mounting and absence of structural damage.

- Core Clamping: Check for loose or misaligned core clamps.

- Cooling System Components: Inspect fans, pumps, and radiators for operational status.
- Bushing Hardware: Tighten or replace damaged bushings.

- Oil Level and Vents: Confirm proper oil level and clear vents to prevent pressure buildup.
- Pressure Relief Devices: Ensure safety devices are functional.

Pros:
- Prevents mechanical failures that could lead to oil leaks or catastrophic breakdowns.
- Ensures cooling systems operate efficiently.
Cons:
- May require disassembly or specialized equipment.
- Physical access can be challenging in some installations.

Protection Devices and Accessories

Transformers are equipped with various protective devices that must be checked for proper
operation.

Items to Verify:

- Relays and Trip Devices: Test for correct operation and calibration.

- Buchholz Relays: Check for gas accumulation indicating internal faults.

- Pressure Relief Devices: Ensure they open at designated pressures.

- Temperature Indicators: Verify sensors and alarms are functional.

- Grounding Systems: Confirm continuous and effective grounding.
Features & Benefits:

- Protect the transformer from faults and abnormal conditions.

- Minimize damage and ensure rapid fault clearance.

Cons:
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- Requires precise testing to avoid false trips or failures.

Documentation and Record Keeping

Maintaining detailed records of inspections, tests, and repairs is vital for trend analysis and future
reference.

Best Practices:

- Record all inspection findings systematically.

- Log test results with date and technician details.

- Track maintenance and repairs performed.

- Use digital databases for easy access and analysis.
- Analyze trends over time to predict potential issues.

Advantages:

- Facilitates predictive maintenance strategies.
- Demonstrates compliance with standards and regulations.

Developing an Effective Transformer Inspection Program

Implementing a structured inspection program based on a detailed checklist ensures transformer
reliability. Consider the following best practices:

- Schedule Regular Inspections: Frequency depends on transformer size, age, and operational
conditions.

- Train Inspection Personnel: Ensure technicians are familiar with procedures and safety
protocols.

- Use Certified Testing Equipment: Employ reliable, calibrated instruments for accurate results.

- Prioritize Critical Components: Focus on areas most prone to failure.

- Combine Visual, Electrical, and Mechanical Checks: A holistic approach yields the best results.

- Follow Industry Standards: Adhere to IEEE, IEC, and other relevant guidelines.

- Implement Condition-Based Monitoring: Use sensor data and analytics for real-time
assessment.

Conclusion
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A transformer inspection checklist is an indispensable tool for power utilities, industrial facilities, and
maintenance teams aiming to maximize transformer uptime, safety, and efficiency. By systematically
covering all aspects?from visual inspections and oil analysis to electrical testing and mechanical
checks?organizations can proactively identify issues, plan maintenance, and avoid costly failures.
An effective inspection program, combined with proper documentation and adherence to industry
standards, ensures that transformers continue to perform reliably throughout their operational
lifespan. Investing in thorough and regular inspections not only safeguards assets but also
contributes to the overall stability and safety of electrical power systems.

QuestionAnswer What are the key components typically included in a transformer inspection
checklist? A comprehensive transformer inspection checklist usually includes checks for oil levels
and quality, temperature readings, visual inspection of bushings and connections, inspection of
cooling systems, testing of insulation resistance, and verification of protective devices and relays.
How often should transformer inspections be performed according to industry standards?
Transformer inspections are generally recommended annually for routine checks, with more detailed
inspections performed every 3 to 5 years or as specified by manufacturer guidelines and industry
standards such as IEEE or IEC. What are the common signs of transformer faults that can be
identified during inspection? Common signs include oil leaks, discoloration or contamination of
insulating oil, overheating, abnormal noise, corrosion, damaged bushings, or swelling of the
transformer tank, indicating potential faults or deterioration. Can a transformer inspection checklist
help prevent transformer failures? Yes, regularly following a detailed inspection checklist allows for
early detection of issues, preventive maintenance, and timely repairs, significantly reducing the risk
of unexpected failures and extending the transformer's lifespan. Are there digital tools or software
available to assist with transformer inspection checklists? Yes, many industry-specific asset
management and inspection software solutions exist that enable digital checklists, real-time data
recording, and trend analysis, improving accuracy, efficiency, and maintenance planning. What
safety precautions should be followed while performing transformer inspections? Inspectors should
wear appropriate personal protective equipment (PPE), ensure the transformer is de-energized or
properly grounded, follow lockout/tagout procedures, and adhere to safety standards to prevent
electrical shocks, arc flashes, or other hazards during inspection.

Related keywords: transformer maintenance, electrical inspection, asset management, safety
checklist, testing procedures, fault detection, condition monitoring, preventive maintenance,
inspection schedule, equipment reliability
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Die Prufung elektrischer Geréate ist ein wesentlicher Bestandteil der Sicherheit und Zuverlassigkeit in
der Elektrowelt. Fur Elektriker, Techniker und Unternehmen, die elektrische Geréte installieren,
warten oder reparieren, ist das Verstandnis der Prifverfahren unerlasslich. Dieser Artikel bietet
einen umfassenden Einstieg in die Prifung elektrischer Geréate, erklart die wichtigsten Aspekte,
rechtlichen Vorgaben sowie praktische Tipps fur die Durchfiihrung. Ziel ist es, sowohl Anfangern als
auch erfahrenen Fachkraften eine fundierte Grundlage fur die sichere und regelkonforme Prifung
elektrischer Gerate zu vermitteln.

Grundlagen der Prufung elektrischer Gerate
Was versteht man unter der Prifung elektrischer Gerate?

Die Prufung elektrischer Gerate umfasst alle Malinahmen, die die Sicherheit, Funktionsttichtigkeit
und Normkonformitat eines elektrischen Geréats sicherstellen. Dabei werden verschiedene Tests
durchgefuhrt, um potenzielle Risiken zu erkennen und zu minimieren. Ziel ist es, Unfélle durch
elektrische Fehler zu verhindern und die Geréte vor vorzeitigem Verschleil3 zu schiitzen.

Wichtige Aspekte der Prufung:

- Sichtprtfung auf mechanische Schaden und Abnutzung
- Isolationswiderstandsmessung

- Schutzleiterprifung

- Funktionstests

- Uberprufung der SchutzmaRnahmen gemaR Normen

Rechtliche Grundlagen und Normen

Die Prifung elektrischer Geréate ist in zahlreichen gesetzlichen Vorgaben geregelt, um den Schutz
von Personen und Sachwerten zu gewahrleisten.

Wichtige gesetzliche Vorgaben:
- DGUV Vorschrift 3 (Deutsche Gesetzliche Unfallversicherung)
- DIN VDE Normen (z. B. VDE 0701, VDE 0702)

- EU-Richtlinien und CE-Kennzeichnung

Normen und Richtlinien:
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- DIN VDE 0701: Prufung nach Reparatur
- DIN VDE 0702: Priifung bei erstmaligem Einsatz oder nach Anderungen
- 1ISO 9001: Qualitatsmanagement

Die Einhaltung dieser Vorschriften ist Pflicht fur Unternehmen und Fachkréfte, um rechtliche
Konsequenzen zu vermeiden und die Sicherheit zu gewahrleisten.

Wichtige Prifverfahren fur elektrische Gerate

Visuelle Inspektion

Die erste Prufungsschritt ist die Sichtprtfung, bei der auf folgende Punkte geachtet wird:

- Beschadigungen am Gehause

- Verschmutzungen oder Korrosion

- Lose oder beschadigte Kabel

- Fehlende oder beschadigte Schutzabdeckungen

- Abnutzungserscheinungen an Anschlussklemmen

Diese einfache, aber wichtige Kontrolle kann erste Hinweise auf mogliche Gefahrenquellen liefern.

Isolationswiderstandsmessung

Die Isolationswiderstandsmessung ist eine zentrale Prifung zur Uberprifung der elektrischen
Sicherheit. Sie misst den Widerstand zwischen aktiven Teilen und dem Schutzleiter oder Gehéause.

Vorgehensweise:

- Gerat vom Netz trennen

- Prufgerat (Megger) anschliel3en

- Geeignete Prifspannung (z. B. 500 V) einstellen
- Messung durchfuihren und Werte dokumentieren

Normwerte:

- Mindestens 1 M? (je nach Gerat und Norm)
- Bei niedrigeren Werten ist eine Reparatur oder Austausch erforderlich
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Wichtige Hinweise:

- Nicht bei laufendem Betrieb durchfiihren

- Bei Geraten mit Kondensatoren, spezielle Vorsichtsmal3hahmen beachten
Schutzleiterprifung

Die Schutzleiterprifung stellt sicher, dass der Schutzleiter ordnungsgeman funktioniert und keinen
Fehler aufweist.

Durchfihrung:

- Messung des Widerstands zwischen Schutzleiter und Gehause

- Werte sollten sehr niedrig sein (
Bedeutung:
Ein funktionierender Schutzleiter ist Voraussetzung fur den Schutz bei Fehlerstrémen.
Funktions- und Sicherheitstests
Diese Tests Uberprifen die Funktion des Geréats und die Wirksamkeit der Schutzmafnahmen.
Beispiele:

- Prifung der Erdung

- Uberprufung der Schutzschalter (FI-Schutzschalter)

- Funktionstest der Bedienelemente

- Uberprufung der sicheren Abschaltung bei Fehlern
Praktische Tipps fur die Priufung elektrischer Gerate
Vorbereitung und Sicherheit

- Schalten Sie das Gerat komplett vom Stromnetz ab

- Nutzen Sie geeignetes Prufpersonal und Schutzausristung
- Uberpriifen Sie das Priifgerat vor Gebrauch auf Funktionstiichtigkeit
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- Dokumentieren Sie alle Messergebnisse sorgfaltig

Dokumentation und Nachweis

- Erstellen Sie Prufprotokolle, die alle Tests, Messergebnisse und durchgeftihrten MalZnahmen
enthalten

- Bewahren Sie die Dokumentation fur spatere Inspektionen auf

- Bei festgestellten Mangeln sofort Ma3hahmen ergreifen

Regelmaligkeit der Priafungen

- Gerate, die regelmallig genutzt werden, sollten nach Herstellerangaben oder Normen gepriift
werden

- Industrielle Gerate: meist jahrlich

- Haushaltsgerate: je nach Nutzung, mindestens alle 2 Jahre

- Nach Reparaturen oder Anderungen an den Geraten

Haufige Fehler bei der Prifung elektrischer Gerate und wie man sie
vermeidet

Haufige Fehler:

- Nicht ausreichende Sichtprifung vor den Messungen

- Verwendung ungeeigneter Prifgerate

- Nicht ordnungsgeméafie Dokumentation der Ergebnisse
- Vernachlassigung der Sicherheitsvorschriften

- Ignorieren von auffalligen Messergebnissen

Tipps zur Vermeidung:

- Schulung und Weiterbildung im Bereich der elektrischen Sicherheit
- Nutzung zertifizierter Prufgerate

- Sorgfaltige und systematische Prifablaufe

- RegelméaRige Wartung der Prifgeréte

- Einhaltung aller Sicherheitsvorschriften

Fazit: Warum ist die Prifung elektrischer Gerate unverzichtbar?
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Die regelméafRige und fachgerechte Prifung elektrischer Geréate ist eine zentrale Mal3hahme zur
Verhinderung von Unféallen, Branden und Geréateausfallen. Sie schitzt nicht nur die Nutzer, sondern
auch Unternehmen vor rechtlichen Konsequenzen und Imageschaden. Durch das Verstandnis der
verschiedenen Prufverfahren, die Einhaltung gesetzlicher Vorgaben und die sorgféltige
Dokumentation kdnnen Fachkréfte ihre Verantwortung effektiv wahrnehmen.

Ob im gewerblichen Bereich, im Handwerk oder im privaten Haushalt ? die richtige Durchfiihrung
der Prifungen tragt maRRgeblich zur elektrischen Sicherheit bei. Investieren Sie in Schulungen,
hochwertige Prufgerate und eine systematische Prifplanung, um stets auf der sicheren Seite zu
sein.

Zusammenfassung in Stichpunkten:

- Bedeutung der Prifung elektrischer Geréate fir Sicherheit und Normkonformitat

- Rechtliche Grundlagen: DGUV Vorschrift 3, DIN VDE Normen

- Wichtige Prufverfahren: Sichtprifung, Isolationswiderstand, Schutzleiter, Funktionstests
- Praktische Tipps fur sichere Durchfiihrung und Dokumentation

- RegelméaRigkeit der Prufungen je nach Gerat und Nutzung

- Vermeidung haufiger Fehler durch Schulung und Sorgfalt

Mit diesem umfassenden Einstieg sind Sie bestens gertstet, um elektrische Gerate professionell zu
prifen und die Sicherheit aller Beteiligten zu gewéahrleisten.

Prifung elektrischer Gerate: Ein Einstieg fur Elektriker und Technikbegeisterte

Die Prufung elektrischer Gerate ist ein essenzieller Bestandteil der Sicherheits- und
Qualitatskontrolle in der Elektrotechnik. Ob im gewerblichen Bereich, in der Industrie oder im
privaten Umfeld ? die regelmaRige Uberpriifung von elektrischen Geraten gewéhrleistet nicht nur die
Betriebssicherheit, sondern schiitzt auch vor potenziellen Risiken wie Stromschlagen, Branden oder
unerwartetem Gerateausfall. Fur Elektriker, Techniker und alle, die sich mit der Instandhaltung und
Wartung elektrischer Anlagen beschatftigen, ist ein grundlegendes Verstandnis der Prifmethoden
und -anforderungen unverzichtbar. In diesem Beitrag bieten wir einen umfassenden Einstieg in das
Thema, das die wichtigsten Aspekte der Prifung elektrischer Gerate beleuchtet und praktische
Tipps fur die Umsetzung gibt.

Warum ist die Prifung elektrischer Gerate so wichtig?
Sicherheit im Fokus

Elektrische Gerate sind allgegenwartig ? von Haushaltsgeraten Uber industrielle Maschinen bis hin
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zu medizinischen Geraten. Sie alle bergen Potenziale fur Gefahren, wenn sie nicht ordnungsgemaln
gewartet oder beschadigt sind. Die Prifung elektrischer Gerate hilft, Risiken zu erkennen, bevor sie
zu Unféllen fuhren.

Gesetzliche Vorgaben und Normen

In Deutschland regeln verschiedene Gesetze und Normen die Sicherheit elektrischer Geréte. Das
Geréate- und Produktsicherheitsgesetz (GPSG), die DIN VDE-Vorschriften sowie die
Betriebssicherheitsverordnung verpflichten Unternehmen und Fachkréfte, regelmalRige Prufungen
durchzufihren.

Wirtschaftliche Aspekte

Durch regelmaRige Prufungen lassen sich unerwartete Ausfalle, teure Reparaturen oder gar
Schadensersatzforderungen vermeiden. Zudem tragt die Einhaltung der Prufpflichten zum guten
Ruf eines Unternehmens bei.

Grundlagen der Prifung elektrischer Gerate

Was wird geprift?

Bei der Prifung elektrischer Geréate konzentriert man sich vor allem auf folgende Punkte:

- SchutzmalRnahmen gegen elektrischen Schlag (z.B. Isolierung, Schutzleiter)
- Sicherstellung der ordnungsgemalfien Erdung

- Funktionstichtigkeit der Schutzschaltungen

- Unversehrtheit der Isolierung

- Fehlerhafte elektrische Verbindungen oder Beschadigungen

- Einhalten der gesetzlichen und normativen Vorgaben

Arten der Prufungen
- Vor der Inbetriebnahme: Sichtprifung, Messungen, Funktionstests
- RegelmaRige wiederkehrende Prifungen: Uberpriifung nach festgelegten Intervallen

- Storfallprufung: Bei Verdacht auf Schaden oder nach Reparaturen

Schritt-fur-Schritt-Anleitung: Prifung elektrischer Geréte
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- Sichtprifung

Die erste und wichtigste Phase jeder Prifung ist die Sichtkontrolle:

- Uberprufung auf sichtbare Schaden an Gehausen, Kabeln und Steckverbindungen
- Kontrolle auf Verschmutzungen, Korrosion oder Anzeichen von Uberhitzung

- Uberprufung auf ordnungsgemafRe Kennzeichnung und Beschriftung

- Kontrolle, ob alle Schutzabdeckungen vorhanden und intakt sind

Checkiliste fur die Sichtprifung:
- Gehéauseschaden (Risse, Dellen)
- Beschadigte Kabel oder Stecker
- Abgeltste oder lose Befestigungen
- Anzeichen von Feuchtigkeit oder Rost
- Fehlende oder defekte Sicherungen
- Messung der Isolationswiderstande
Zur Uberprifung der Isolierung wird der Isolationswiderstand gemessen:
- Verwendung eines Isolationswiderstandsmessgerats (Megger)
- Messung zwischen stromfiihrenden Teilen und Geh&use oder Schutzleiter
- Werte Uber 1 M? gelten in der Regel als unkritisch; niedrigere Werte deuten auf
Isolationsdefekte hin
Wichtige Hinweise:
- Geréte sollten vor der Messung vom Stromnetz getrennt sein
- Bei Messungen in Betrieb, nur wenn die Norm dies ausdrtcklich erlaubt
- Bei niedrigen Werten: Ursachen suchen und beheben

- Schutzleiterprifung

Der Schutzleiter (PE) muss korrekt angeschlossen und leitféahig sein:
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- Durchfiihrung eines Erdungswiderstandstests
- Uberprufung auf lose Verbindungen oder Korrosion
- Sicherstellen, dass der Schutzleiter im Fehlerfall den Strom zuverlassig ableiten kann

- Funktionsprifung

Hierbei wird getestet, ob das Gerat ordnungsgemal arbeitet:
- Einschalten und Uberwachung der Funktion
- Testen aller Bedienelemente und Anzeigen

- Uberpriifung der Schutzmechanismen, z.B. automatische Abschaltung bei Fehlern
- Bei Geraten mit Schutzschaltern: Funktionstest mit Priftestern

- Messung der Netzspannung und Stromaufnahme

- Uberpriifung auf Einhaltung der Nennwerte

- Kontrolle auf Spannungs- und Stromspitzen

- Sicherstellen, dass das Gerat im Betrieb keine ungewdhnlichen Gerausche oder Erwdrmungen
zeigt

Dokumentation und Prifberichte

Die Ergebnisse der Prifung sollten stets dokumentiert werden:
- Datum der Prifung
- Prifstatus (bestanden/nicht bestanden)
- Festgestellte Mangel und Malinahmen

- Unterschrift des Prifers

Eine sorgfaltige Dokumentation ist notwendig, um gesetzliche Vorgaben zu erfillen und spéteren
Nachweisen zu dienen.

Haufige Prufgerate und Werkzeuge

| Werkzeug / Gerat | Zweck |
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| Multimeter | Messung von Spannung, Strom, Widerstand |

| Isolationswiderstandsmessgerat (Megger) | Uberpriifung der Isolationsqualitét |
| Schutzleiterprifgerat | Erdungs- und Schutzleitertiberprifung |

| Funktionstester | Uberpriifung der Funktion und Sicherheitsmechanismen |

| Pruf- und Messprotokollblatter | Dokumentation der Prifergebnisse |
Rechtliche Vorgaben und Normen

Wichtige gesetzliche Grundlagen

- Betriebssicherheitsverordnung (BetrSichV): Verpflichtet Arbeitgeber zur Prifung und
Dokumentation elektrischer Anlagen

- DGUV Vorschrift 3 (ehemals BGV A3): Regelung fir die Prufung elektrischer Anlagen und
Gerate

- DIN VDE 0701-0702: Spezifikation fur die Prtifung und Wartung elektrischer Gerate

Intervalle fur die Prifung

- Neue Gerate: Sichtprifung vor Inbetriebnahme

- Betrieb im gewerblichen Umfeld: In der Regel jahrlich, je nach Gerat und Umgebung auch
haufiger

- Privatgebrauch: Alle 2-3 Jahre, je nach Nutzung und Zustand

Fazit: Ein Einstieg in die Prifung elektrischer Geréte

Die Prufung elektrischer Gerate ist eine essentielle Aufgabe fir Fachkréfte, die die Sicherheit und
Zuverlassigkeit elektrischer Anlagen gewahrleisten méchten. Durch systematische Sichtprufungen,
Isolationsmessungen, Schutzleiterkontrollen und Funktionstests lasst sich das Risiko von Unfallen
erheblich minimieren. Fur Elektriker und Technikbegeisterte ist es wichtig, die relevanten Normen zu
kennen und die richtigen Werkzeuge zu verwenden, um Prifungen effizient und zuverlassig
durchzufiihren. Zudem sollte die Dokumentation stets sorgféltig erfolgen, um gesetzliche Vorgaben
zu erfullen und bei Bedarf Nachweise fur Inspektionen oder Audits bereitzuhalten.
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Mit diesem Einstieg sind Sie gut gerlstet, um die ersten Schritte in der Prifung elektrischer Geréte
zu unternehmen und so zur Sicherheit und Qualitat Ihrer elektrischen Anlagen beizutragen.
Kontinuierliche Weiterbildung und praktische Erfahrung sind der Schlissel, um komplexe Prifungen
sicher und effektiv durchzufihren.

QuestionAnswer Was ist die Prufung elektrischer Gerate und warum ist sie wichtig? Die Prufung
elektrischer Gerate prift die Sicherheit und Funktionstiichtigkeit der Geréate, um Unfalle und
Stromschlage zu verhindern. Sie ist wichtig, um die Einhaltung gesetzlicher Vorschriften zu
gewahrleisten und den Schutz der Nutzer sicherzustellen. Welche gesetzlichen Vorgaben gibt es fur
die Prufung elektrischer Gerate? In Deutschland sind Prifungen elektrischer Gerate durch die
Unfallverhitungsvorschriften (wie DGUV Vorschrift 3) geregelt. Diese schreiben regelméRige
Sicherheitsprifungen durch qualifizierte Fachkrafte vor, insbesondere in gewerblichen und
offentlichen Einrichtungen. Wie oft sollte die Prifung elektrischer Gerate durchgefihrt werden? Die
Prufintervalle hdngen vom Gerétetyp und Einsatzbereich ab. Aligemein wird eine jahrliche Prifung
empfohlen, bei besonders beanspruchten Geraten oder in sicherheitskritischen Bereichen auch
haufiger. Was beinhaltet die Prifung elektrischer Geréate? Die Prifung umfasst Sichtkontrolle,
Schutzleiterprifung, Isolationswiderstandsmessung, Funktionsprifung und ggf. Messungen der
Erdung. Ziel ist die Feststellung, ob das Gerat sicher verwendet werden kann. Wer darf elektrische
Gerate prufen? Nur qualifizierte Elektrofachkrafte dirfen elektrische Geréte prifen, da sie Uber das
notwendige Fachwissen und die entsprechenden Messgerate verfligen, um eine sichere Prifung
durchzufiihren. Was sind die haufigsten Mangel bei der Prifung elektrischer Gerate? Haufige
Mangel sind beschéadigte Kabel, defekte Schutzkontakte, Risse im Gehause, lose Verbindungen
und defekte Schalter oder Steckdosen, die die Sicherheit beeintrachtigen. Was passiert, wenn ein
elektrisches Gerat bei der Prufung durchfallt? Das Gerat muss repariert oder aul3er Betrieb
genommen werden. Es ist wichtig, die Mangel zu beheben, bevor es wieder in Gebrauch
genommen wird, um Sicherheitsrisiken zu vermeiden. Welche Vorteile bietet die regelmalige
Prifung elektrischer Gerate? Regelmafiige Prifungen erhdhen die Sicherheit, verhindern Unfélle,
verlangern die Lebensdauer der Gerate und helfen bei der Einhaltung gesetzlicher Vorschriften.
Welche Kosten kdnnen bei der Prifung elektrischer Geréte entstehen? Die Kosten variieren je nach
Geratetyp, Anzahl der Gerate und Prifintervall. Es fallen meist Gebuhren fur die Fachkrafte,
Prifgerate und ggf. Reparaturen an. Wie kann man sicherstellen, dass elektrische Gerate korrekt
geprift werden? Durch Beauftragung qualifizierter Elektrofachkrafte, Einhaltung der Prifintervalle,
Dokumentation der Prifungen und regelmafige Schulungen der Mitarbeiter im Umgang mit
elektrischen Geraten.

Related keywords: Prifung elektrischer Geréate, elektrische Sicherheit, Gerateprufung, elektrische

Inspektion, Sicherheitsprifung, elektrische Gerate testen, Elektrosicherheit, Elektrische Anlagen,
Gerateprufung durchfiihren, elektrische Gerate tUberprifen
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Texmo Motor Winding Data Texmo

texmo motor winding data texmo is a crucial aspect for anyone involved in the maintenance,
repair, or manufacturing of Texmo electric motors. Understanding the winding data of Texmo motors
helps engineers, technicians, and hobbyists ensure optimal performance, efficiency, and longevity of
these reliable machines. In this comprehensive guide, we delve into the specifics of Texmo motor
winding data, including types of windings, technical specifications, testing procedures, and practical
applications. Whether you're a seasoned professional or a beginner, this article aims to provide
valuable insights into the intricacies of Texmo motor windings.

Introduction to Texmo Motors and Their Winding Data

Texmo Industries is a renowned manufacturer of electric motors, especially known for producing
high-quality submersible, single-phase, and three-phase motors used across various industrial and
domestic sectors. The performance of Texmo motors heavily depends on their winding
configurations, which directly influence the motor's torque, speed, efficiency, and thermal
characteristics.

The winding data of Texmo motors encompasses a range of parameters, including winding wire
gauge, number of turns, winding configuration, insulation class, and resistance values. Proper
understanding and interpretation of this data are essential for troubleshooting, rewinding, or
designing compatible replacement windings.

Understanding Texmo Motor Winding Data
What Is Motor Winding Data?

Motor winding data refers to the detailed specifications related to the stator or rotor windings within
an electric motor. It includes information such as:

- Number of turns per coil

- Wire gauge (thickness)

- Winding configuration (e.g., lap or wave winding)
- Resistance and inductance values

- Insulation class

- Connection diagrams

This data is vital for ensuring the motor operates within its designed parameters, maintaining
efficiency and preventing damage.
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Types of Windings in Texmo Motors

Texmo motors typically utilize:
- Stator Windings: These are the stationary coils that generate a magnetic field when energized.
- Rotor Windings: Found in some models, especially in slip ring or wound rotor motors.
- Starting and Running Windings: In single-phase motors, auxiliary windings assist in starting

torque.

Understanding the differences and specifications of each winding type is essential for accurate data
interpretation.

Key Parameters in Texmo Motor Winding Data
1. Number of Turns
The number of turns in a winding directly affects the motor's magnetic flux and inductance. Typically,
winding data will specify:
- Number of turns per coil

- Total number of turns per phase

Example: A typical single-phase Texmo motor may have 150 turns in its main winding and 50 turns
in its auxiliary winding.

2. Wire Gauge and Material
The wire gauge (thickness) impacts current-carrying capacity and heat dissipation. Common
specifications include:
- AWG (American Wire Gauge) sizes
- Copper or aluminum material
Note: Higher gauge numbers correspond to thinner wires.

3. Winding Configuration

Configurations determine how the windings are arranged:
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- Lap Winding: Used in high-current, low-voltage motors.
- Wave Winding: Suitable for higher voltage, lower current applications.

Understanding the configuration helps in rewinding or troubleshooting.
4. Resistance and Impedance
Winding resistance affects power losses and heat generation:
- Resistance values are measured in ohms (?)
- Typical resistance for a Texmo motor winding might range from 0.5? to 5?, depending on size
and power rating
Impedance, including inductance, influences starting torque and efficiency.
5. Insulation Class
Defines the thermal tolerance of the winding insulation:
- Class B (130°C)
- Class F (155°C)
- Class H (180°C)
Proper insulation ensures safety and durability.
6. Connection Diagrams
Provides guidance on how to connect the windings for different operational modes:
- Delta (?)
- Wye (V)
Standard Winding Data for Different Texmo Motor Types

1. Texmo Submersible Motors

These motors are designed for water pumping applications and have specific winding data:



Megger the complete guide to electrical insulation testing Upd...

- Voltage: 220V/440V single-phase or 380V/660V three-phase
- Power range: 0.5 HP to 10 HP
- Winding details: Copper windings with 150-300 turns depending on size
Typical Data Example:
| Parameter | Specification |
e e |
| Number of turns | 200 turns per phase |
| Wire gauge | 20 AWG copper |
| Resistance | 2.5 ? |
| Insulation Class | F |

| Connection | Wye for high voltage, delta for low voltage |

2. Texmo Single-Phase Motors

Vol. 2021, Issue 6

These motors include a main winding and an auxiliary (start) winding with specific data:

- Main winding: 150-250 turns, 20-22 AWG copper wire

- Auxiliary winding: 50-100 turns, similar gauge

- Capacitance (for capacitor-start models): 20-50 ?F
Sample Data:

- Starting winding resistance: 15-20 ?

- Running winding resistance: 10-15 ?

- Capacitance: 25 ?F

3. Texmo Three-Phase Motors

Designed for industrial applications, these have balanced winding data:
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- Winding configurations: Lamination stacks with specific coil arrangements
- Number of turns varies based on power rating

Example Data:

| Power Rating | Number of Turns | Wire Gauge | Resistance |
|---mmmmmmmmmmeee |--mmmmmmmmmeeee- |---mmmmmmeee |---mmmmmmeeee- |

| 1 HP | 250 turns | 18 AWG | 1.2 ? |

| 5 HP | 400 turns | 16 AWG | 0.8 ? |

Testing and Verifying Texmo Motor Winding Data
1. Resistance Measurement

Using a multimeter, measure the winding resistance to verify it matches the specified data.
Significant deviations may indicate open circuits or shorts.

2. Insulation Resistance Test

Perform megohmmeter (Megger) tests to ensure insulation integrity, especially before rewinding or
after repairs.

3. Winding Continuity and Short Tests

Check for continuity between winding leads and test for shorts or opens using an ohmmeter.
4. Visual Inspection

Look for signs of overheating, burnt insulation, or physical damage.

Practical Applications of Texmo Motor Winding Data

1. Rewinding and Repairs

Accurate winding data allows technicians to:

- Rewind motors with compatible specifications
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- Select appropriate wire gauge and number of turns
- Maintain original performance parameters

2. Designing Replacement Windings

Engineers can use winding data to:

- Design custom windings for specific applications
- Optimize motor performance and efficiency

3. Troubleshooting and Diagnostics

Understanding the original winding data helps in diagnosing issues such as:

- Excessive heat
- Reduced torque
- Unusual noise or vibrations

Conclusion

Understanding texmo motor winding data texmo is fundamental for ensuring the reliability and
efficiency of Texmo electric motors. From the initial specifications?such as number of turns, wire
gauge, and insulation class?to testing and troubleshooting, detailed winding data guides
professionals in maintaining and repairing these vital machines. Whether you are involved in
industrial applications, water pumping systems, or small household motors, having accurate winding
information enables better decision-making, prolongs motor life, and enhances overall performance.

By mastering the principles and specifics of Texmo motor winding data, technicians and engineers
can confidently handle motor repairs, rewinding, and design tasks, ensuring that Texmo motors
continue to deliver dependable service across diverse applications.

Keywords: Texmo motor winding data, Texmo motor specifications, winding configuration, motor
repair, rewinding data, motor testing, submersible motor winding, single-phase motor winding,
three-phase motor winding, insulation class, resistance values, winding diagram

Comprehensive Guide to Texmo Motor Winding Data

When it comes to reliable motor performance and longevity, understanding the intricacies of Texmo
motor winding data is essential for technicians, engineers, and enthusiasts alike. Whether you're
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repairing, designing, or maintaining Texmo electric motors, having detailed knowledge about
winding specifications can significantly impact the efficiency and durability of your motor. This guide
aims to provide an in-depth analysis of Texmo motor winding data, including typical configurations,
parameters, troubleshooting tips, and best practices for working with these motors.

What Is Texmo Motor Winding Data?

Texmo motor winding data refers to the detailed specifications related to the motor's winding
configurations, including parameters such as wire gauge, number of turns, winding type, resistance,
and insulation details. This data is vital for understanding how the motor operates, diagnosing
issues, or replicating windings for repairs or custom applications.

Winding data helps in:
- Ensuring proper replacement of damaged windings
- Diagnosing faults like short circuits or open circuits
- Optimizing motor performance
- Designing compatible motor components
Overview of Texmo Motors
Texmo Industries is a well-known manufacturer specializing in a variety of electric motors, including
submersible, monoblock, and single-phase motors. Their motors are widely used in agriculture,
industrial, and domestic applications.
Common Types of Texmo Motors
- Single-phase motors: Used in small to medium applications
- Three-phase motors: For industrial and high-power applications
- Submersible motors: For water pumping systems
- Universal motors: For portable tools and appliances
Each type has specific winding configurations tailored to its operational needs.

Understanding the Key Parameters in Texmo Motor Winding Data

Before diving into specific winding configurations, it?s important to understand the basic parameters
that define motor windings.
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- Number of Poles
The number of magnetic poles in the motor affects its speed and torque characteristics. Typical
Texmo motors are designed with 2, 4, or 6 poles.

- Winding Type

- Lap winding: Common in high-current, low-voltage motors.

- Wave winding: Suitable for high-voltage, low-current applications.

- Split-phase winding: Used in single-phase motors where phase splitting is necessary.

- Number of Turns
This refers to how many times the wire wraps around each pole. The number of turns influences the
winding resistance and magnetic flux.

- Wire Gauge (AWG or SWG)
The thickness of the winding wire affects current-carrying capacity and resistance. Common gauges
used in Texmo motors range from 18 AWG to 24 AWG.

- Resistance and Impedance
Winding resistance impacts the efficiency and heat generation. Lower resistance typically indicates
better efficiency but depends on the application.

- Insulation Class
Indicates the thermal endurance of the winding insulation (e.g., Class B, F, H).
Typical Texmo Motor Winding Data Specifications

While actual winding data varies depending on the motor model, here is a general overview of what
you might expect:
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| Parameter | Typical Values / Notes |

T e

| Number of Poles | 2, 4, 6 |

| Number of Turns per Coil | 50-150 (depending on motor size) |

| Wire Gauge | 20-24 SWG / 18-22 AWG |

| Resistance per Phase | 0.5 - 3 Ohms (varies with size and design) |

| Winding Configuration | Lap or wave winding, often with dual windings |

| Insulation Class | Class B or F for standard motors |

| Voltage Rating | 230V, 415V, or as specified by model |

Note: Always refer to the specific motor's datasheet for precise winding data.
How to Read and Interpret Texmo Motor Winding Data

Understanding how to interpret winding data is crucial for accurate repairs or modifications.
Step 1: Check the Motor Nameplate

The nameplate provides key electrical details, including voltage, current, and frequency. It may also
specify winding details or part numbers.

Step 2: Review the Winding Diagram

Most Texmo motors include a winding diagram showing coil connections, phases, and terminal
points. This diagram helps in identifying the type of winding and connection scheme.

Step 3: Analyze Resistance and Continuity

Using a multimeter, verify the winding resistance. Consistency among phases indicates healthy
windings, whereas discrepancies signal faults.

Step 4: Examine Physical Windings
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Inspect the winding insulation and physical condition. Burn marks, discoloration, or broken wires
suggest winding damage.

Common Winding Configurations in Texmo Motors
Single-Phase Motors

- Split-phase winding: Uses start and run windings with different turns and wire gauges.

- Capacitor start or run windings: Incorporate a capacitor to improve starting torque.

- Resistance wiring: Employs high-resistance windings for specific applications.
Three-Phase Motors

- Dahlander or double squirrel cage windings: For variable speed applications.

- Wye or delta connections: Depending on voltage and current requirements.
Submersible Motors

- Sealed windings: Designed with special insulation and sealing to prevent water ingress.

- High-resistance windings: To handle the continuous load and prevent overheating.
Troubleshooting and Repair Using Winding Data
Common Winding Faults

- Open circuit: Winding breakage or poor connections.

- Short circuit: Winding insulation failure leading to a direct connection.

- Ground fault: Winding touching the motor housing or water in submersible motors.

- Overheating: Excessive resistance or overcurrent.
Repair Tips

- Match winding data: When replacing windings, ensure the new coil matches the original
parameters.

- Rewind with appropriate wire gauge: Use the specified gauge to maintain performance.
- Maintain insulation integrity: Use proper insulation materials and techniques.
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- Test after rewinding: Confirm resistance, insulation resistance, and proper connections.

Best Practices for Working with Texmo Motor Windings

- Always refer to manufacturer specifications: Use the specific winding data provided by Texmo
for your motor model.

- Use quality materials: High-grade winding wire and insulation materials ensure durability.

- Proper winding tension: Avoid loose or overly tight windings that can cause mechanical stress.

- Maintain cleanliness: Keep winding components free of dust and debris.

- Conduct thorough testing: Before reassembling, verify electrical parameters and insulation
resistance.

Conclusion

Texmo motor winding data is a cornerstone for effective motor maintenance, repair, and design. By
understanding the parameters involved?such as winding configurations, resistance, wire gauge, and
insulation?you can troubleshoot issues efficiently, ensure proper replacements, and optimize motor
performance. Whether working with single-phase or three-phase models, having detailed winding
data empowers you to make informed decisions, prolong the lifespan of your Texmo motors, and
maintain their reliable operation across various applications.

Remember, always consult the specific motor datasheet or technical manual for precise winding
specifications, and when in doubt, seek professional assistance to ensure safety and accuracy.
Proper knowledge combined with meticulous work guarantees that your Texmo motors will continue
to operate efficiently for years to come.

QuestionAnswer What are the common specifications for Texmo motor windings? Texmo motor
windings typically include details such as voltage rating, current capacity, winding type (single or
three-phase), wire gauge, and insulation class. These specifications ensure optimal performance
and durability of the motor. Where can | find detailed winding data for Texmo motors? Detailed
winding data for Texmo motors can be found in the official Texmo product catalog, technical
datasheets, or by contacting Texmo authorized service centers and technical support teams. How
do I interpret the winding resistance data for Texmo motors? Winding resistance data helps
determine the health of the motor windings. An unusually high or low resistance compared to
standard values may indicate issues like short circuits or open circuits. Always compare readings
with the manufacturer's specifications for accurate diagnosis. What are the standard procedures for
testing Texmo motor windings? Standard testing procedures include insulation resistance testing
(Megger test), winding resistance measurement, and insulation continuity checks. These tests help
verify the integrity and proper functioning of the windings. Can | modify or rewind a Texmo motor
myself? Rewinding or modifying Texmo motor windings requires technical expertise and proper
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equipment. It is recommended to have a qualified technician or authorized service center handle
rewinding to ensure safety and compliance with specifications. What are the common issues related
to Texmo motor windings and their data? Common issues include winding overheating, insulation
failure, short circuits, and open circuits. Regular data analysis and testing can help identify these
problems early, preventing motor failure and ensuring reliable operation.

Related keywords: texmo motor specifications, texmo winding details, texmo motor repair, texmo

pump motor data, texmo winding diagram, texmo motor repair manual, texmo motor parts, texmo
motor troubleshooting, texmo motor performance, texmo motor manufacturer
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