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The Evolution of Civil Aviation Safety Frameworks

In the globalized era of transportation, the structural integrity of civil aviation safety is predicated upon rigorous
regulatory frameworks and technical standards. In the Indonesian context, the Direktorat Jenderal Perhubungan
Udara (Directorate General of Civil Aviation - DGCA) serves as the primary governing body, ensuring that domestic
operations align with international standards set by the International Civil Aviation Organization (ICAO). One of
the most critical documents in this regulatory library is KP 041 Tahun 2017, which provides the technical and
procedural foundation for Civil Aviation Safety Regulation (CASR) Part 139-11.

Technical documentation such as BOOPB8ADSO0 UUS31 often acts as a reference identifier within digital
repositories for these complex legal and engineering guidelines. To understand the gravity of these regulations, one
must first appreciate the scope of Part 139, which specifically governs Aerodromes. The safety of take-offs,
landings, and ground movements is not merely a matter of pilot skill but is deeply rooted in the physical and
operational standards of the airport environment. This article provides an exhaustive analysis of the technical
requirements, safety management systems, and compliance protocols mandated by the Indonesian aviation
authority.

Core Concepts: CASR Part 139 and Advisory Circulars

The Civil Aviation Safety Regulations (CASR) are the backbone of Indonesian flight safety. Within this hierarchy,
Part 139 is dedicated to the certification and operation of aerodromes. However, the raw regulation often lacks the
granular procedural detail required for field implementation. This is where Advisory Circulars (AC) come into play.
KP 041 Tahun 2017serves as an Advisory Circular for Part 139-11, offering a structured methodology for
compliance.

The Role of Advisory Circular 139-11

An Advisory Circular is not merely a suggestion; it is a technical roadmap. CASR 139-11 focuses on the Safety
Management System (SMS) for aerodromes. It mandates that every airport operator must implement a systematic
approach to managing safety, including the necessary organizational structures, accountabilities, policies, and
procedures. The document KP 041 Tahun 2017 provides the specific forms, checklists, and audit parameters that
airport inspectors use to verify that an aerodrome is fit for public service.

Technical Terminology and Definitions

« Aerodrome Certificate: A certificate issued by the Director General under CASR Part 139 after being satisfied
that the aerodrome operator is competent to operate and maintain the aerodrome.

e Safety Management System (SMS): A systematic approach to managing safety, including the necessary
organizational structures, accountabilities, policies, and procedures.

« Pavement Classification Number (PCN): A number expressing the bearing strength of a pavement for
unrestricted operations.



* Obstacle Limitation Surfaces (OLS): A series of planes that define the limits to which objects may project into
the airspace.

Technical Analysis of Aerodrome Standards under KP 041

The technical breadth of KP 041 Tahun 2017 encompasses several engineering and operational domains. To
achieve compliance, an airport operator must demonstrate proficiency in physical characteristics, visual aids, and
emergency services.

1. Physical Characteristics and Geometry

The regulation specifies the exact dimensions for runways, taxiways, and aprons based on the Aerodrome
Reference Code. This code consists of two elements: a number (1 through 4) based on the airplane's reference
field length and a letter (A through F) based on the wingspan and outer main gear wheel span. For instance, a
Code 4E airport is designed for large aircraft like the Boeing 747 or Airbus A350.

2. Pavement Engineering and Load Ratings

Under KP 041, aerodrome operators must report the bearing strength of pavements using the ACN/PCN method.
The mathematical relationship between the Aircraft Classification Number (ACN) and the PCN is vital: an aircraft is
generally permitted to operate if its ACN is less than or equal to the reported PCN of the pavement.

The formula for determining the stress on a flexible pavement is often derived from the CBR (California Bearing
Ratio), expressed as:

T=[(P/8.1*CBR) - (A/<’0&aaP

Where:T = Total thickness of pavementP = Wheel loadA = Contact area of the tire

3.Visual Aids and Navigation

KP 041 provides detailed specifications for Precision Approach Lighting Systems (PALS). This includes the
intensity, color, and spacing of lights. For Category Il and Il operations, the reliability of the power supply is critical,
requiring Secondary Power Suppliescapable of switching over within 1 second for certain essential lighting
components.

Comparative Evaluation: Regulatory Alignment

The following table compares the standards set forth in KP 041 Tahun 2017 against the global ICAO Annex 14
standards to highlight the level of harmonization.



Feature / Metric ICAO Annex 14 Standard KP 041/ CASR 139-11 Compliance Level
Implementation

Runway Safety Area (RSA) Standardized dimensions Direct adoption of ICAO Full Alignment
based on Code Number dimensions
Safety Management Mandatory for all Mandatory for both Exceeds Minimum
System international airports International and Domestic
Class I/l
Emergency Planning Requirement for biannual Mandatory Aerodrome Full Alignment
full-scale exercises Emergency Plan (AEP)
testing
Visual Aids Standardized colors and Detailed LUX and Candela Technical Equivalence
flashing sequences requirements specified
Wildlife Management Risk-based management Mandatory Hazard Full Alignment
plan Management Plan (HMP)

Safety Management System (SMS) Framework

Perhaps the most significant contribution of KP 041 Tahun 2017 is the operationalization of the SMS Framework.
The SMS is divided into four distinct components, often referred to as the "Four Pillars of SMS."

Pillar 1. Safety Policy and Objectives

Management must establish a safety policy signed by the Accountable Executive. This policy defines the
organization's commitment to safety and the allocation of resources. It includes the appointment of a Safety
Manager who operates independently from the operational departments to ensure objective safety reporting.

Pillar 2: Safety Risk Management (SRM)

The SRM process is a data-driven approach to identifying hazards and mitigating risks. The Risk Matrixis the
primary tool used here, where Risk (R) is a function of Probability (P) and Severity (S).

Mathematical Model for Risk Assessment: Score=P x S

e Probability Levels: 5 (Frequent) to 1 (Extremely Improbable).

e Severity Levels: A (Catastrophic) to E (Negligible).
A score falling in the "Red" zone requires immediate cessation of operations or mandatory mitigation before the
next flight movement.

Pillar 3: Safety Assurance

Safety assurance involves continuous monitoring of the system's performance. This is achieved through Internal
Audits, Safety Surveys, and the analysis of Safety Performance Indicators (SPIs). If an airport's SPI for
"Runway Incursions" exceeds the Alert Level, the operator must initiate a formal investigation and corrective action
plan.

Pillar 4: Safety Promotion

This focuses on training, communication, and fostering a Positive Safety Culture. Employees must feel
empowered to report hazards without fear of retribution (Just Culture), which is a core tenet of the CASR 139-11



guidelines.

Practical Implementation Field Guide

Implementing the requirements of KP 041requires a phased approach. Below is a step-by-step procedural guide
for aerodrome certification.

Phase 1: Pre-Application and Gap Analysis

The operator must conduct a comprehensive gap analysis between current facility conditions and the requirements
of CASR Part 139. This includes land use surveys, obstacle assessments, and financial auditing to ensure the
availability of safety funds.

Phase 2: Manual Submission

The Aerodrome Manual (AM) is the definitive document for the airport. It must contain:

. General airport information and site maps.

. Detailed descriptions of the SMS.

. Standard Operating Procedures (SOPs) for ground handling, fueling, and maintenance.
. Emergency Response Plans (ERP).
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Phase 3: Technical Inspection and Flight Validation

DGCA inspectors conduct an on-site verification. This includes physical measurements of runway friction levels
using Mu-Meters and the validation of Instrument Landing Systems (ILS)via specialized flight check aircraft. Any
findings (deviations) are categorized as Type A (Critical) or Type B (Non-critical).

Phase 4: Certification and Ongoing Oversight

Once all Type A findings are resolved, the Aerodrome Certificate is issued. However, the process does not end
here. KP 041 mandates annual surveillance audits to ensure that standards have not degraded over time.

Troubleshooting Common Compliance Failures

Even with robust regulations like KP 041 Tahun 2017, operational challenges frequently arise. Identifying these
failure modes early is essential for maintaining the Safety Buffer.

Failure Mode 1: Obstacle Limitation Surface (OLS) Encroachment

As urban areas grow around airports, unauthorized construction can penetrate the OLS. This is a critical safety
violation. Solution: Implement a mandatory Airport Zoning Ordinance in coordination with local government and
use Geographical Information Systems (GIS) for real-time obstacle monitoring.

Failure Mode 2: Rubber Deposit Accumulation

Frequent landings lead to rubber build-up on the runway touchdown zone, significantly reducing friction levels
during wet weather. Solution: Establish a maintenance schedule based on Friction Testing results. Use high-
pressure water blasting or chemical removal agents to restore the Macro-texture of the asphalt.

Failure Mode 3: Inadequate Rescue and Firefighting (RFFS) Response

KP 041 dictates the amount of water, foam, and complementary agents required based on the airport category. A
common failure is the lack of trained personnel for 24/7 coverage. Solution: Utilize Automated Alerting Systems
and conduct unannounced "timed response tests" to ensure the RFFS can reach any part of the movement area
within 3 minutes.



Case Study: Modernizing a Class Il Aerodrome

Consider a regional airport (Class Il) that underwent a transition from Visual Flight Rules (VFR) to Instrument
Flight Rules (IFR) under the guidelines of KP 041 Tahun 2017. The primary challenge was the installation of
Precision Approach Path Indicators (PAPI) and the widening of Runway Strips.

The engineering team utilized the specifications in Part 139-11 to redesign the drainage system, preventing water
ponding which had previously caused hydroplaning incidents. By implementing a formal Safety Management
System, the airport reduced ground incidents by 40% within the first 18 months. This case study demonstrates that
technical compliance with KP 041 is not merely a legal hurdle but a strategic investment in operational efficiency.

Summary and Broader Implications for Aviation

The regulatory ecosystem defined by KP 041 Tahun 2017 and CASR Part 139-11 represents a sophisticated
synthesis of engineering, law, and management science. By standardizing the physical characteristics of
aerodromes and mandating a proactive approach to safety through SMS, Indonesia has significantly narrowed the
gap with international aviation benchmarks. The technical identifiers like BOOPB8ADSO UUS31serve as the digital
breadcrumbs for professionals seeking to navigate this vast sea of information.

As the aviation industry moves toward Next-Gen Air Traffic Management and the integration of Unmanned

Aerial Systems (UAS), the foundational principles of CASR 139 remain more relevant than ever. The resilience of
the aviation network depends on the unwavering application of these technical standards. Airport operators,
regulators, and engineers must continue to treat KP 041not as a static document, but as a living framework that
evolves with technological advancements and emerging safety data. Through rigorous adherence to these
protocols, the goal of "Zero Accidents" moves from a theoretical ideal to a tangible operational reality, ensuring the
continued safety of the millions of passengers who traverse the Indonesian archipelago every yeatr.
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