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Full-Chain Service System - One-Stop Delivery

Covering the complete framework from top-level decision-making,
process R&D, automation construction, engineering implementa-
tion, quality compliance, to project management and control,
providing one-stop services for consulting, design, delivery, valida-
tion, and O&M throughout the entire project lifecycle.
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Independent Intellectual Property - Core Technologies Under
Control

Holding core patents and software copyrights across the entire
chain from data processing and Al algorithms to business applica-
tions, covering multi-species fermentation automation systems,
real-time product concentration detection algorithms, deviation
warning and process optimization methods, etc. Our technologies
are independently controllable and free from external constraints.
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Deep Expertise in Fermentation Process + Al Algorithms + Indus-
trial Software

With years of deep cultivation in the fermentation industry, our
team possesses combined expertise in bioengineering, Al algo-
rithms, and full-stack industrial software development. We have
in-depth knowledge of production processes and core pain points,
enabling a full-chain technical closed loop from architecture design
and data acquisition to validation and delivery.
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Secure, Reliable, and Fully Compliant

Three-tier encryption system covering "transmission + storage
+ memory," supporting full-stack on-premise deployment with
core data stored within the enterprise intranet. Committed to
99.9% system availability with multiple disaster recovery
mechanisms. Certified with Class 3 Level Protection and ISO
27001, fully compliant with intelligent control standards for

the bio-fermentation industry.
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TIANS Group
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Process Technical Services
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Engineering Consulting
and Design
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Intelligent Equipment
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TIANS ENGINEERING TECHNOLOGY GROUP CO., LTD.

TIANS Group is an engineering design group enabling the industrialization
of new technologies, redefining engineering delivery standards through its
"TIANS Model". With the brand philosophy of "Tech the Future", we provide
integrated solutions encompassing technology R&D, engineering consulting
& design, EPC contracting, intelligent equipment, automation and informa-
tization, precisely assisting clients in achieving industrial leaps from lab to
fab (From Lab to Fab). Our business focuses on cutting-edge high-tech
sectors including fine chemicals, fluorine-containing fine chemicals,

electronic chemicals, electronic specialty gases, synthetic biology, bio-fer-

mentation, bio-pharmaceuticals, chemical pharmaceuticals, and food
health.
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Automation and Informatization
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IDENTIFY QR CODE TO SEE TIANS WECHAT ACCOUNT
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FERMSMART ™
Al FERMENTATION
ANALYSIS SYSTEM

FermSmart™
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ENSURING THAT EVERY BATCH IS A "GOLDEN BATCH"
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Introduction
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Application Layer Database

Fermentation is a complex bioprocess — hard to monitor, control, and
replicate — driven by the interplay of temperature, pH, DO, and feed rates,
with multivariable coupling, strong nonlinearity, and large time
delays.While media preparation, sterilization, cultivation, and harvest are
automated, production management, process optimization, and quality
control still rely on manual experience, limiting efficiency, yield, and

consistency.

TIANS FermSmart™ fuses big data, industrial Al, and multi source data
governance to bridge the silos between real time DCS control, laboratory
testing, and warehouse quality data. Its dual pathway control model —
combining rule based logic and algorithmic optimization — enables full
chain digital precision.Optimize parameters. Reduce batch variation. Cut
energy and costs. Ensuring that every batch is a "Golden Batch".
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OO Essential Features Low-Code Platform
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Online Data/Offline Data/Anomaly Handling
Supports communication interfaces for
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User management, feature configuration, IR
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Golden Batch/Batch Comparison/Batch
Analysis

( DHETLIZH! | Adaptive Control)
IMERELMASHED T RIZE

Lightweight model online optimization with
automatic parameter dispatch to control system

E}D gy | 00 meR | ) &R

Modular ! — Scalable ! ™ High Performance
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Encppticnlicgcorgizcouisition[dataland Reusable components, visual assembly, unified

datalbackup Ul component library
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EXTE Drag-and-drop online report and dashboard

Rich built-in APIs for seamless, no compila- designer

tion data integration
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High Flexibility : Easy to Use
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Boost per-batch yield
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Optimize the process to significantly increase target
product output and reduce impurity levels.
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Minimize batch-to-batch variation
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Stabilize the fermentation process to ensure consistent
product quality across batches.
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Reduce raw material and energy waste, lowering
both per-batch and overall plant production costs.

B EREREREE .
Predict late-stage indicator trends and determine the
ideal harvest timing based on a balance of yield and cost.
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Solution
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Production is highly dependent on manual experience, result-

ing in poor batch-to-batch stability.

The fermentation process relies heavily on manual operations, leading to
significant quality fluctuations between production batches, unstable
first-pass yield rates, and an inability to replicate high-quality batches.
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Fragmented multi-source data and prominent data silos.

Core data systems operate independently from business systems such as
ERP and MES execution tracking, with inconsistent data standards and a
lack of interoperability, making it difficult for process engineers to quick-
ly access globally correlated information.
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Black-box production process with severely delayed process feedback.

Inability to monitor core fermentation indicators (cell concentration, poten-
cy, residual sugar, amino nitrogen, etc.) in real time, with offline laboratory
data lagging by several hours to half a day, preventing process engineers
from promptly detecting deviations and adjusting strategies.
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Inefficient process analysis and a lack of intelligent automatic control.

Manual data comparison is time-consuming and limited in analytical
dimensions, making it difficult to uncover parameter correlations and
hindering optimization decisions; key parameters rely on manual experi-
ence, resulting in delayed responses and poor batch-to-batch consistency.
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Golden batch process trajectory benchmarking and replication.

Real-time retrieval of historical optimal batches, reducing batch-to-batch
variability by 10%#+, increasing production capacity by 5%+, and enabling the
replication and promotion of golden batch processes.
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Full-chain traceability with the construction of a multi-dimensional
fermentation database.

Build a batch-centric, correlated data framework that breaks down silos
across systems—enabling end-to-end data connectivity and traceability, and
providing a complete data foundation for process benchmarking.

J ddetn. s BiEs T
LM AEETRISEA, ABKWEHE FERE=, &Y
AT ZIRE, HEREFIEREME, ®RELEFREIRT.

Real-time monitoring of core indicators and key parameter trends.

Achieve real-time visibility into fermentation conditions, eliminate the pain
point of delayed offline lab data, catch process deviations early, remove the
black box from production, and ensure stable operations.
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Second-level process insights delivery with rule-engine intelligent

automatic control.

Equipped with Al multi-dimensional analysis + RAG natural language Q&A, with
built-in LLM for automatic interpretation of analytical reports; rule-engine intelli-
gent automatic control enables precise and automatic regulation of full-dimen-
sional parameters including temperature, pH, dissolved oxygen, and feeding.
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Key Features
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Full data integration to establish a golden batch benchmark library.
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Unify real-time DCS data, lab testing data, warehouse quality data, MES, ERP,
and more — centered on each fermentation batch — into a single, traceable
database. Every process parameter, material, and QC record is fully traceable
to one source, building your proprietary Golden Batch process library.
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Al multi-dimensional analysis for automatic identification and replication of golden batches.
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Automatically screen golden batches through weighted scoring based

on yield, potency, and conversion rate, and extract complete process
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Conduct cross-comparison analysis across multiple batches, with Al
automatically mining correlations between parameters and product

yield, compressing days of manual review into hours.
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Equipped with metabolic engineering analysis tools (specific growth
rate, carbon-to-nitrogen ratio, substrate conversion rate, etc.) to
precisely replicate the optimal microbial metabolic state.
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Reduce fluctuation rates by over 10%, increase production capacity by

over 5%, and achieve stable mass production of high-quality batches.
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Real-time transparent fermentation process with timely deviation correction to stay on the golden trajectory.
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Equipped with Raman and NIR online spectroscopic sensors, paired with
on-premise Al prediction models, to output core indicators such as cell
concentration, potency, residual sugar, and amino nitrogen in real time at
minute-level intervals, completely eliminating half-day data lags.
Real-time benchmarking against golden batch process curves with auto-
matic alerts for parameter deviations, ensuring full-process alignment
with the optimal process trajectory.
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Intelllgent automatic control to maintain golden process standards throughout.
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FermSmart > 5

Built-in rule engine + fermentation Al models enable fully automatic
regulation of temperature, pH, dissolved oxygen, and feeding.
Real-time yield prediction and contamination early warning. Intelligent
recommendation of optimal harvest timing based on yield and cost.
Full traceability ensures stable golden batch production even without
manual intervention.

-amae | gmsm | ses (R suson

o smEmRnERE

RMMAR ST BER | RMMAG 50AN SER | RMAGS 5SS BEF | RMMAD ZGeAD

wEH @ ammw @ ceEw @ cawmm @ s
- e = o e
so P e Ry s
sz se P maa s s
oomss wmsoan o o— a
o s o <os [rp— a
vom P 2203 p— s
amen e o o a
e 5”«2 w7 re— o
s

amm 9 1002000 128> 600 w0

o« s -
|E| ?Q

Ex

L

@ REERE
R (- 100w (+) (100% S5V
smai
Do=ZM
(emmmen) (mammmm-n) (sasn-w)
<D
e
maws s ) (aE s -mm ) \ wE -3

asEy
(smam-n) (sram-») (=anowmm=sm )

O e

(mewmis) (#me—n (smen )

pHIZH

Esnspa<es ) | SRRMPH<T )

.
w150 w HEE 0 )

Samz

3 mheiow TIAN'S 7

|
= L

Al {23 EHRAE SER TR EhaEHE 2EER

Al Models Auto-Regulation

Real-time Prediction

Smart Suggestion Full Traceability
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Al Q&A for rapid accumulation of golden process experience.
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Local LLM + RAG process knowledge base enables one-click natural
language queries of batch data. All analysis pages automatically generate
Al-powered process interpretations and output optimization recommen-
dations. Digital preservation of golden batch process experience allows

new operators to quickly grasp optimal production logic and prevents the
loss of expertise.

O IZHETRAE

Process data with exclusive confidentiality.
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Supporting Features - Simple & Efficient
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The system features a built-in tiered data isolation mechanism. Core process
data such as golden batch process trajectories, strain metabolic parameters,
and optimal feeding strategies are isolated based on access permissions.
Single-batch analysis reports and Al process insights are viewable and export-
able only by authorized personnel. The golden batch benchmark library
supports encrypted locking to strictly prevent the leakage of proprietary
optimal processes.

Multi-Dimensional Visual Cockpit

3D plant equipment roaming inspection, production data dashboard
displaying equipment status, real-time indicators, and rolling golden batch
data on a single screen.

Basic Platform Operations & Maintenance Capabilities

Modular and scalable architecture with high performance and easy opera-
tion. Equipped with permission management, data encryption, and custom
report design functionalities.
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